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Fact Sheet 
 
A Voluntary Cleanup Program (VCP) Cleanup Plan has been found to be 
technically adequate by the Alabama Department of Environmental Management 
for the Former Greif Brothers Manufacturing Facility site in Cullman, Alabama.  
The City of Cullman currently owns the facility.  This fact sheet has been 
prepared to briefly advise the public of the principal legal and policy issues of the 
VCP. 
 
I. VCP PROCESS 
 
The VCP provides a mechanism for the implementation of a cleanup program 
that encourages applicants to voluntarily assess, remediate, and reuse rural and 
urban areas of actual or perceived contamination.  The program does not relieve 
any “responsible person” for the liability for administrative, civil, or criminal fines 
or penalties which are otherwise authorized by law and imposed as a result of 
the illegal or unpermitted disposal of solid waste, hazardous waste, hazardous 
constituents, hazardous substances, petroleum products, and/or pollutants to the 
land, air, or waters of the State on an identified property.  The program is 
designed to expedite the voluntary cleanup process and has been designed for 
entry at any stage of the cleanup process as long as all applicable criteria have 
been met up to the point of entry. 
 
II. PROCEDURES FOR REACHING A FINAL DECISION 
 
The Alabama Department of Environmental Management (ADEM) is proposing to 
issue the City of Cullman a final decision for the site remediation.  The Voluntary 
Cleanup Plan includes plans for institutional and engineering controls which 
include procedures to install two feet of clean clay material or asphalt on 
contaminated areas of soil, restrictions on groundwater use, and the site will not 
be used for residential purposes.  
 
ADEM Admin Code R. 335-15-6-.02 requires that the public be given a 30-day 
comment period from the date of the notice.  The comment period will begin on 
August 3, 2018 which is the date of publication of the public notice in major local 
newspaper(s) of general circulation and will end on September 4, 2018.   
 
All persons wishing to comment on any of the conditions of the VCP Remediation 
should submit their comments in writing to the Alabama Department of 
Environmental Management, Permits and Services Division, 1400 Coliseum 
Blvd. (Zip 36110). P.O. Box 301463 (Zip 36130-1463) Montgomery, Alabama, 
ATTENTION: Mr. Russell Kelly.  Written comments on the VCP activities should 



be submitted to the Alabama Department of Environmental Management and be 
received by 5:00 p.m. on September 4, 2018. 
 
ADEM will consider all written comments received during the comment period 
while making a final decision on this issue.  When the Department makes its final 
decision, notice will be given to the applicant and each person who has 
submitted written comments or requested notice of the final decision. 
 
III. FACILITY DESIGN  
 
Goodwyn, Mills, and Cawood, Inc. has completed Site Investigation activities 
under the VCP at the Former Greif Brothers Manufacturing Facility site located at 
409 Second Avenue NE, Cullman, Cullman County, Alabama.  The site was used 
for a variety of industrial uses from 1917 until 1947.  From 1947 until September, 
2002, the facility was operated by Greif Brothers Corporation for the production 
of steel drum containers.  In addition, the Cullman Supply Company (CUSCO) 
owned by Greif Brothers, was a machine shop and parts warehouse and 
operated several different processes including saw blade manufacturing, a 
welding shop, a machine shop, and a parts distribution center.  Due to the 
presence of elevated levels of petroleum aromatic hydrocarbons and volatile 
organic compounds in the groundwater and heavy metals in the soil, and the 
site’s history, institutional and engineering controls will be used at the site to 
eliminate or minimize potential exposures associated with future use and/or 
development.  These include a restriction on the use of groundwater and areas 
with elevated soil concentrations will be paved or landscaped. 
   
IV. TECHNICAL CONTACT 
 
Pamela Luckie, Project Manager 
Redevelopment Section 
Industrial Hazardous Waste Branch 
Land Division 
Alabama Department of Environmental Management 
1400 Coliseum Boulevard (Zip 36110) 
P.O. Box 301463 (Zip 36130-1463)  
Montgomery, Alabama 
(334) 394-4376 
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March 25, 2019 

Mr. Tom Charney       
Risk Management Officer 
City of Cullman 
204 2nd Ave NE 
Cullman, AL 35055 

Subject: Modified Voluntary Cleanup Plan & Risk Assessment 
  Former Greif Brothers Facility (Parcels A & B) 
  409 Second Avenue NE 
  Cullman, Cullman County, Alabama 
  Alabama Voluntary Cleanup Site #: 461-9496 
  Bullock Environmental, LLC Project #: 18-CULL01 

Dear Mr. Charney: 

Bullock Environmental, LLC (Bullock) submits the attached Modified Voluntary Cleanup Plan & Risk 
Assessment for the above-referenced Site.    

If you have any questions or comments regarding the content or recommendations set forth in this report, 
please call us at (205) 876-1715.   

Sincerely, 

BULLOCK ENVIRONMENTAL, LLC   

 
Douglas A. Bullock, CHMM    
Principal      

cc: Alabama Department of Environmental Management-Redevelopment Section 
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1.0 INTRODUCTION 

1.1 SITE DESCRIPTION 

The Site is located at 409 Second Avenue NE in Cullman, Alabama, and depicted on the United States 
Geological Survey (USGS) 7.5-Minute Topographic Quadrangle Cullman, Alabama, dated 1997.  As 
indicated on Figure 1, the Site is approximately located at north latitude 34°10’59.9” and west longitude 
86°50’45.8”.  A Site plan illustrating structures, approximate boundaries, and sampling locations is 
included as Figure 2.   

The Site (Parcels A and B) comprises approximately two city blocks located between 8th Street Northeast 
(north), 2nd Avenue Northeast (east), Elizabeth Street Northeast (south), and CSX Railroad Right-of-Way 
and tracks (west).  Containing numerous structures, the Site houses the Cullman City Garage, the 
Cullman Street Department and city storage, and the Cullman Police Department.  The remaining portions 
of the Site consist primarily of paved parking areas and two single-family residences located along the 
northeastern Site boundary. 

Properties surrounding the Site include residential and commercial/light industrial development on all 
sides    

1.2 SITE HISTORY AND PURPOSE 

Based on a review of historical information, the Site was developed for industrial use as early as 1917.  
Over this time the Site accommodated a wide range of operations, which included (among others) Bremen 
(of Dremen) Manufacturing Company, Standard Industrial Laundry, Porter Knitting Mills Company, 
Cullman Supply Company (from approximately 1946), Acadia Planning, King Pharr Canning Supply 
Company, Raible Division Sheet Metal & Stamping Company, and Greif Brothers, Inc. (manufacturers of 
steel drums).  The City of Cullman acquired the Site from Greif Brothers, Inc. in May 2009 and has used 
it for municipal purposes since that time.   

Bullock also reviewed of available Sanborn® Fire Insurance Maps depicting the site, dated 1917, 1926, 
1946, and 1959, in the Certified Sanborn® Map Report included in Appendix A.  The following 
information was obtained from the maps: 

• 1917: The portion of the Site visible in this image indicates that Dreher Manufacturing Company 
housed five structures and a dwelling with a railroad spur along the western boundary.  Four “Pickle 
Tanks” are illustrated on the northern portion of the Site with a pickling plant, dry kiln, lumber shed, a 
larger rectangular structure with an apparent engine house, and a reinforced concrete structure 
containing two apparent tanks and storage vats (substance stored is not identified).  A freight depot 
and apparent train station are illustrated immediately west of the Site with portions of the railroad 
lines present on the area of the Site currently designated as Parcel B.   

• 1926: The structural layout of the Site is unchanged from the 1917 image; however, the Site is now 
identified as the Cullman Heading Company.  Surrounding land use appears similar to that 
represented in the 1917 image. 

• 1946: The Cullman Heading Company occupied the northern portion of the Site while Cullman 
Supply Company comprises the eastern side.  A structure on the western portion of the Site (adjacent 
to the railroad right-of-way) is identified as an electrical shop while a machine shop is located 
immediately east of the electrical shop.  A new road is also present on the Site (Acadia Place) which 
enters the Site from 2nd Avenue East and turns south, terminating in then northern third of the Site.  
Three residential dwellings area also illustrated along the north eastern Site boundary with 2nd 
Avenue East.  An office is located on the eastern Site boundary at the apparent entrance to the 
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Cullman Supply Company property.  Structures behind (west of) the office include a series of 
machine shops and lumber processing buildings.  A separate area, designated as “scattered log piles” 
is present southwest of the office and apparent Site entrance.  Surrounding properties include Gulf 
Refining to the northwest and a steam laundry facility, residential development and a Standard Oil 
bulk storage terminal to the north, and residential development to the east.  A cotton/weaving factory 
is located south of the Site.  

• 1959: The Site configuration is generally unchanged from the 1946 image; however, a gasoline tank 
is located along the eastern Site boundary adjacent to the office.  Additionally, a cupola is shown in 
the north-central portion of the Site; however, it is listed as “unused.”   

Bullock notes that certain structures on the Site burned following the 1959 Sanborn Map image.  As such, 
the current structural configuration of the Site differs significantly from that represented in the historical 
Sanborn Maps.   

Considering the information obtained and reviewed to date, Bullock understands that the Site was 
enrolled into the Alabama Voluntary Cleanup Program (VCP) in 2009 following a series of assessments 
completed between 2001 and 2007.  Subsequent assessment and remedial activities followed the Site’s 
enrollment into the Alabama VCP which included supplemental groundwater monitoring activities, source 
area remedial efforts (through soil blending/chemical oxidation activities), initiation of phytoremediation 
efforts, and the placement of passive soil vapor extraction (SVE) wells.  In advance of executing the 
scope of work summarized herein, Bullock reviewed the following documents: 

1. 2002 Phase III Site Assessment (ERM, Inc.); 
2. 2010 Pre-Remedial Groundwater Report (Goodwyn Mills & Cawood); 
3. 2012 Underground Injection Permit Application & Installation of Sodium Permanganate into on onsite 

soil to address elevated volatile organic compounds (VOCs) noted in groundwater on the west-central 
portion of the Site; 

4. 2015 Cleanup Action Activities for Greif Facility, Cullman, Alabama-Final Report (Goodwyn Mills & 
Cawood); 

5. 2017 Groundwater Monitoring Report (Terracon, Inc.); and  
6. 2018 Modified Cleanup Plan (Goodwyn Mills & Cawood). 

The purpose of this additional assessment is to obtain a better understanding of the source of onsite soil 
and groundwater contamination.  The following section briefly summarizes the documents Bullock 
reviewed before commencing with this assessment. 

2.0 SUMMARY OF PREVIOUS ASSESSMENTS 

Investigations to date identified eleven Areas of Concern (AOCs) identified on the Site.  Investigation of 
these areas (completed in 2001 and 2002 indicated the presence of various volatile organic compounds in 
soil and groundwater throughout the northern portion of the Site with the highest concentrations noted 
beneath and surrounding the former hazardous materials storage building and Trichloroethylene (TCE) 
Degreaser Building (see attached figure for reference).  Chlorinated VOCs were noted in soil beneath and 
surrounding both the hazardous materials storage building and TCE degreaser building at concentrations 
above applicable screening values established by the Environmental Protection Agency (EPA).  Depth of 
soil contamination ranged from surface soil (0-1 foot below surface) in sample SSR-2 with a TCE 
concentration of 17.99 milligrams per kilogram (mg/kg), above the EPA screening value of 1.9 mg/kg, to 
9.35 mg/kg in the drill cuttings sampled from the installation of monitoring well MW-4.  With regard to 
groundwater, monitoring well MW-4 (installed within the former hazardous materials storage building) 
contained the maximum TCE concentrations in onsite groundwater with levels ranging from 30.4 
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milligrams per liter (mg/L) to 88.6 mg/L (Maximum Contaminant Level for TCE in groundwater is 0.005 
mg/L).  Additional VOCs, including degradation products associated with TCE (cis-1,2-DCE and vinyl 
chloride) were also detected at elevated concentrations within this monitoring well in all sampling events 
conducted from 2002 through 2011.  Surrounding monitoring wells (MW-3, MW-6, MW-1, MW-9, and 
MW-10) also contained elevated VOC concentrations, indicating a source area in the area surrounding 
monitoring well MW-4.   

Supplemental sampling events from 2012 through 2017 indicated similar trends of VOC contaminants in 
onsite groundwater with post-remedial soil samples (limited to four locations surrounding the source area 
- see subsequent sections further detailing these results) containing low-level TCE concentrations 
(maximum TCE concentration in post-remedial soil samples was 0.082 mg/kg).  Analysis of the 2017 
groundwater sampling data (post-remediation) indicated that elevated VOC concentrations remained in 
onsite groundwater with a likely source area still in place and supporting these concentrations.  Finally, 
review of the groundwater data from the 2017 sampling event alone (which does not include monitoring 
well MW-4) indicated a potential indoor vapor inhalation exposure pathway exists on the Site.  

Considering these data, Bullock concluded that the effectiveness of the remedial actions completed 
between 2011 and 2014 remained unclear.    

ASSESSMENT & CORRECTIVE ACTIONS COMPLETED THROUGH THE ALABAMA VCP 

Based on Bullock’s review of the 2015 and 2017 documents submitted to ADEM, Bullock understands 
that Goodwyn Mills & Cawood employed a series of remedial elements to address the VOCs present in 
onsite soil and groundwater.  Those included the placement of at least four phytoremediation plots across 
certain  ares of the Site (located outside known source areas), the use of sodium permanganate and lime 
with associated soil blending to chemically oxidize the contaminants in soil, and the placement of SVE 
blowers at numerous monitoring well locations throughout the Site.   

Further review of the 2015 and 2017 documents submitted to ADEM revealed that Goodwyn Mills & 
Cawood concluded that the remedial efforts have reduced the VOC concentrations in soil and 
groundwater by as much as 99.99%.   

Analysis of the data from these documents, however, suggests that elevated VOC concentrations may 
remain in onsite soil and groundwater.  Bullock drew this conclusion based on the following: 

1. Monitoring well MW-4 was moved approximately 50 feet east (and upgradient) of its former location.  
The movement of this well from its former location to its current one provides no empirical data 
regarding the efficacy of the remedial actions completed between 2011 and 2014; 

2. Groundwater analytical results from surrounding monitoring wells in 2014 (MW-3) and 2017 (MW-6) 
indicated that elevated concentrations of TCE and other VOCs remained in groundwater following the 
conclusion of remedial efforts; 

A. TCE was present at a concentration of 30 mg/L in monitoring well MW-3 (located adjacent to 
and downgradient from the soil blending area) during the September 25, 2014, sampling event 
with PCE, cis-1,2-DCE, and vinyl chloride also present at concentrations significantly 
exceeding their respective MCLs.  The documents submitted to ADEM neither commented 
upon nor explained these results (which followed the soil blending activities conducted in this 
area). 
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B. Results from the May 2017 sampling event indicated that monitoring well MW-6 contained 
TCE, cis-1,2-DCE, and vinyl chloride at concentrations of 0.429 mg/L, 11.5 mg/L, and 1.57 
mg/L, respectively (each COC more than 100 times its associated MCL).   

3. Finally, analysis of the analytical results obtained from monitoring well MW-10 indicated 
consistently elevated levels of TCE and associated break-down products since its installation in 
2011. TCE concentrations in groundwater at this location remained at 1.4 mg/L or above with 
similarly, elevated concentrations of PCE, cis-1,2-DCE, and vinyl chloride (among other VOCs) 
detected well above their associated MCLs.  With the consistently elevated COC concentrations 
noted in this monitoring well, Bullock concluded that a potential source area (not identified during 
previous investigations) may be present on the Site.    

Taken together, the movement of monitoring well MW-4 from its former location, the dismissal of COC 
concentrations in monitoring wells MW-3 and MW-6 (at more than 100 times their associated MCLs), 
and the consistently elevated VOC concentrations in monitoring well MW-10 indicated that a 
contaminant source may remain in onsite soil which was not addressed during previous remedial efforts.  
With these questions in mind, Bullock proposed the following scope of work (detailed in subsequent 
sections).  Historical Site assessment and remedial documents, along with relevant regulatory 
correspondence are included in Appendix A.   

3.0 SCOPE OF WORK AND REPORT ORGANIZATION 

3.1 SCOPE OF WORK 

Considering the investigations completed to date, Bullock concluded that additional assessment appeared 
necessary to obtain a better understanding of the source of onsite soil and groundwater contamination.  
The assessment included the installation of 35 soil borings and the conversion of 13 soil borings into 
groundwater monitoring wells for subsequent water level measurement and sampling (in addition to the 
existing network of onsite monitoring wells).  The investigation followed the ADEM Alabama 
Environmental Investigation & Remediation Guidance (AEIRG), revised February 2017 and comprised 
(where applicable) the following elements: 

1. Background (property description and features, physical setting, site history & land use, surrounding 
land use, & summary of previous assessments); 

2. Supplemental records review (if applicable); 
3. Conceptual Site Model and sampling plan; 
4. Chemical testing plan; 
5. Surrounding public and private well inventory; 
6. Utility search and location of subsurface conduit pathways; 
7. Discussion of field exploration methods; 
8. Evaluation and presentation of soil and groundwater analytical results; 
9. Measurement of Groundwater Flow; 
10. Discussion of findings and conclusions; and 
11. Presentation of data in tabular and graphical form. 

In addition to the tasks described above, Bullock also completed an evaluation of vapor intrusion risk 
based on the data obtained during the October 2018 investigation work.  The data from this evaluation 
was used to better understand the overall risk to current and future occupants to COCs present in the 
subsurface and develop appropriate land use controls for inclusion in the environmental covenant to 
follow.  Finally, Bullock developed a soil management plan to ensure proper management and handling of 
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subsurface soil during future site redevelopment tasks.  The measures outlined in this plan should mitigate 
potential exposure to future onsite workers while also providing a framework for the management and 
subsequent disposal of waste materials generated from such activities.   

3.2 REPORT ORGANIZATION 

Section 4.0 summarizes Site characterization information, which includes the general geology, 
hydrogeology, and lithology of the Site area and provides Site-specific information regarding COCs in 
each media evaluated (soil and groundwater).  The assessment component of this report summarizes the 
Site investigation activities conducted by Bullock and presents an analysis of the data.  Sections 5.0 and 
6.0 summarize the installation of the soil borings and monitoring wells, the collection of groundwater 
samples for analysis of target COCs, and a comparison of the analytical results to regulatory screening 
values or MCLs.  Section 7.0 provides an analysis of the risk associated with COCs present in onsite soil 
and groundwater while 8.0 outlines potential vapor mitigation measures associated with the construction 
of buildings in designated areas of the Site.  Section 9.0 summarizes the proposed soil management plan 
to be employed during future redevelopment efforts.  Section 10.0 presents conclusions and 
recommendations for further action while Section 11.0 lists the references cited throughout this report.   

4.0 SITE CHARACTERIZATION AND FIELD INVESTIGATION RESULTS 

4.1 SURROUNDING POPULATION 

Properties surrounding the Site include a mixture of residential and commercial development to the north 
and east, commercial properties to the south, and railroad right-of-way followed by commercial/industrial 
development to the west.  

4.2 GEOLOGY AND HYDROGEOLOGY 

According to the Geological Survey of Alabama (GSA) Geologic Map of the Cullman 7.5-Minute 
Quadrangle, Cullman County, Alabama, dated 1957 (revised 1983), the Site lies within the Appalachian 
Plateaus physiographic province and appears to be underlain by the Pennsylvanian-aged Pottsville 
Formation, Lower Part.  This geologic formation consists of light gray thick-bedded to massive pebbly 
quartzose sandstone, containing varying amounts of interbedded dark gray shale, siltstone, and thin 
discontinuous coal. 

Site topography, which has been altered by development, is generally flat with a slight slope from 
northeast to southwest.  Stormwater is directed away via surface flow and curb and gutter.  Various factors 
can affect groundwater flow direction.  In general, for unconfined aquifers, the direction of shallow 
groundwater movement mirrors surface topography and generally flows from hilltops and uplands 
(recharge areas) to stream valleys.  Based on the interpretation of the Cullman, Alabama topographic 
quadrangle, shallow groundwater beneath the Site is inferred to generally flow to the southeast towards 
and unnamed tributary to Eight Mile Creek.   

As summarized in Table 1, shallow groundwater elevations ranged from approximately 802.59 feet above 
mean sea level (AMSL) (BMW-2) to 794.86 feet AMSL (MW-10).  Water table measurements in October 
2018 indicated that groundwater generally flows southeast with a southwestern component in the west-
central portion of the site (Figure 3).   
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4.3 SITE SOILS 

According to the United States Department of Agriculture (USDA) Natural Resource Conservation 
Service (NRCS) Web Soil Survey, the Site is primarily underlain by Albertville Loam, 2 to 6 percent 
slopes, eroded.  The parent material of Albertville loam is clayey residuum weathered from shale; the depth 
to the restrictive feature is 40 to 60 inches (paralithic bedrock), while the depth to the water table is more than 
80 inches.   

Soils encountered during drilling operations varied across the Site from silty gravel fill with sand to sandy 
silty clay and silty sand residuum; Bedrock was encountered at depths ranging from seven feet BLS to 15 
feet BLS.  Boring logs illustrating the soil strata encountered during this investigation are included as 
Appendix B.   

4.4 UNDERGROUND UTILITY SURVEY  

Known underground utilities at the Site include water, storm sewer, gas, and sanitary sewer.  Bullock 
personnel observed no evidence that underground utilities are functioning as conduits for potential 
contaminant transfer.  Bullock personnel estimated the depths of onsite, subsurface utility lines to range 
from two to six feet BLS.  A Site Plan with estimated subsurface utility locations is included as Figure 2.  

4.5 RELEASE CHARACTERIZATION AND DISTRIBUTION OF COCS 

This investigation revealed the presence of VOCs and polynuclear aromatic hydrocarbons (PAHs) in 
onsite soil at concentrations exceeding their associated EPA Regional Screening Levels (RSLs)for a 
commercial setting (dermal contact and ingestion of particulates assumed).  Additionally, numerous 
VOCs were noted in onsite groundwater at concentrations exceeding their associated drinking water 
standards (MCLs) or tap water RSLs (See subsequent Sections detailing the compounds and noted 
concentrations of each).    

Table 2A, Table 2B, and Table 3A summarize the analytical results for the soil and groundwater samples 
collected during the assessment activities completed in October 2018.  Laboratory analytical reports are 
included in Appendix C.  Figure 4 illustrates the detected COCs in soil while Figure 5 estimates the 
extent of COCs noted in groundwater with concentrations exceeding MCLs or tap water RSLs.   

5.0 DISCUSSION OF FIELD EXPLORATION METHODS 

5.1 SOIL BORING INSTALLATION AND SAMPLE COLLECTION - PHASE II ESA 

On October 16 and 17, 2018, Bullock personnel oversaw the installation of 35 soil borings (SB-1 through 
SB-16, BMW-1 through BMW-13, and PBSB-1 through PBSB-6, Figure 2) by Geolab Environmental 
Drilling Company using a direct-push technology (DPT) drilling rig.  Using five-foot long stainless steel 
core samplers with internal acetate liners, the drilling rig hydraulically advanced each soil boring in five-
foot increments to collect continuous soil samples from the ground surface until reaching groundwater or 
bedrock refusal, with total depths ranging from one foot BLS (PBSB-1 through PBSB-6) to 
approximately 15 feet BLS.  Field personnel decontaminated drilling rods and sampling equipment 
between borings to prevent cross-contamination.  

Following sample collection, Bullock personnel split a representative portion of each soil sample for 
chemical analysis, headspace screening, and lithologic classification.  Each soil sample collected for 
chemical analysis was immediately placed in a pre-cleaned sample container supplied by the laboratory, 
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labeled, and packed in a cooler with ice.  The soil samples were then delivered under proper chain-of-
custody to Sutherland Environmental Laboratory, for analysis for select COCs.  Soil samples collected for 
headspace screening were placed in re-sealable plastic bags and allowed to equilibrate for a minimum of 
10 to 15 minutes, permitting sufficient vapors in the sample containers to accumulate.  The containers 
were then screened with a photoionization detector (PID) and the headspace reading recorded.  PID 
readings for each sample interval are included on the boring logs in Appendix B. 

Field work, handling of samples, and decontamination of equipment were conducted in accordance with 
the protocols outlined in the Alabama Environmental Investigation & Remediation Guidance (AEIRG, 
revised February 2017).  

5.2 TEMPORARY MONITORING WELL INSTALLATION AND GROUNDWATER SAMPLE 
COLLECTION 

Bullock converted 13 of the soil borings into temporary monitoring wells (BMW-1 through BMW-13, 
Figure 2).  Each monitoring well was constructed with a five- to ten-foot section of one-inch Schedule 40 
polyvinyl chloride (PVC), 0.010-inch slotted screen and an appropriate length of PVC riser and 
completed with a silica sand pack to approximately two feet above the uppermost elevation of the 
screened well interval.  The sand pack was followed by a hydrated bentonite seal to within one foot of the 
surface to prevent the well from acting as a conduit for surface contamination of the groundwater table.  
Appendix B contains well construction diagrams illustrating the details for each monitoring well 
installed.   

Using a pre-cleaned electronic water level indicator/interface probe (IP) before collecting groundwater 
samples, Bullock personnel gauged each onsite monitoring well on October 18, 2017, and recorded 
depths to groundwater ranging from 1.16 feet BLS (BMW-2) to 7.46 feet BLS (BMW-10).  Field 
personnel then collected groundwater samples from each location, dispensing them into appropriate 
laboratory-prepared sample containers for subsequent analysis.  Upon collection, the sample containers 
were wrapped in bubble pack and placed immediately in a cooler containing ice for delivery under proper 
chain-of-custody to Sutherland Environmental Laboratory in Birmingham, Alabama for analysis. 

6.0 DISCUSSION OF ANALYTICAL RESULTS 

6.1 SOIL ANALYTICAL RESULTS 

The analytical data for the soil samples collected during this assessment were compared to the RSLs for 
industrial soil established by the EPA (revised May 2018).  TCE was detected above the EPA-established 
RSL of 1.9 mg/kg in three soil samples (two from boring SB-1 and one sample from SB-3) located in the 
vicinity of former monitoring well MW-4.  Those TCE concentrations ranged from 1.95 mg/kg (SB-1, 
-0-5’) to 5.57 mg/kg (SB-1, 5-10’).  It is notable that the material encountered in each of these locations 
was primarily gravel (with less surface area than native silty clay material), which could skew the results 
downward (i.e., surrounding soil may contain equal or higher concentrations).   

TCE was also detected in four additional locations at concentrations exceeding the residential RSL of 
0.41 mg/kg.  Those concentrations were detected in soil borings SB-5, SB-8, SB-14, and BMW-8 with 
levels ranging from 0.345 mg/kg (SB-5) to 0.79 mg/kg (SB-8).  BMW-8 and SB-14 are located adjacent 
to the former machine shop and TCE mixing tanks while SB-5 and SB-8 are located south of the original 
position of MW-4 (previously identified as the hazardous material storage area).  Naphthalene was also 
detected in one soil sample (SB-6) at a concentration of 11.5 mg/kg, above the residential screening value 
(3.8 mg/kg).   
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Finally, with regard to the shallow soil samples collected on Parcel B, laboratory analytical results yielded 
the following at concentrations exceeding EPA industrial RSLs: 

• Arsenic was detected in five of the six shallow soil samples at concentrations exceeding the EPA RSL 
of 3.0 mg/kg in five of the six borings advanced in this area with concentrations ranging from 8.3 mg/
kg (PBSB-5) to 47 mg/kg (PBSB-6);   

• Total chromium was detected in five of the six shallow soil samples at concentrations exceeding the 
EPA RSL of 6.3 mg/kg in five of the six borings advanced in this area with concentrations ranging from 
7.1 mg/kg (PBSB-5) to 117 mg/kg (PBSB-4); and  

• Benzo(a)pyrene was detected above its associated RSL of 2.1 mg/kg in one soil sample (PBSB-1) at a 
concentration of 3.72 mg/kg.   

Bullock notes that numerous additional compounds were present above their associated residential RSLs 
in the soil samples collected from Parcel B.  These included chromium (PBSB-3), benzo(a)anthracene 
(PBSB-1, PBSB-4, and PBSB-6), benzo(a)pyrene (PBSB-2 through PBSB-6), benzo(b)fluoranthene 
(PBSB-1, PBSB-4, and PBSB-6), dibenzofuran (PBSB-1, PBSB-3, and PBSB-4), and indeno(1,2,3-
cd)pyrene (PBSB-1).   

COCs in soil are summarized in Tables 2A and 2B.  A copy of the laboratory analytical report for soil is 
included in Appendix C.  Figure 4 illustrates the location of each soil boring installed at the Site and 
includes COC concentrations detected above RSLs.   

For reference, Bullock also compiled the historical soil sampling data from previous investigations 
(included as Table 2C).  Review of those data indicate that TCE was present in the drill cuttings from 
monitoring well MW-4 (in 2002) at a concentration of 9.35 mg/kg.  Additionally, TCE was present in 
shallow soil along the western boundary (in 2002) of the Site (Sample SSR-2) at a concentration of 17.99 
mg/kg.  Bullock notes that the remedial efforts summarized in previous documents did not address the 
area within or surrounding SSR-2.  Results from historical Site assessment activities are summarized in 
Table 2C.   

6.2 GROUNDWATER ANALYTICAL RESULTS 

In addition to the monitoring wells installed during the October 2018 investigation, Bullock also collected 
groundwater samples from existing locations on the Site (installed by others during previous 
assessments).  With the addition of these sampling locations, field personnel collected groundwater 
samples from 24 locations across the Site on October 18, 2018.   

Of the 24 groundwater samples collected during the October 2018 investigation, similar contaminants (as 
described in previous assessment documents) were encountered at concentrations exceeding their 
established MCLs or tap water RSLs as established by EPA (May 2018 revision).  Each are listed below. 

1,1-DCA: Present in eight of the 24 groundwater samples at concentrations above the screening value of 
0.0028 mg/L.  Concentrations ranged from 0.006 mg/L (MW-6) to 0.224 mg/L (MW-3).   

1,1-DCE: Present in seven of the 24 groundwater samples at concentrations above the MCL of 0.007 mg/
L.  Concentrations ranged from 0.009 mg/L (BMW-12) to 0.406 mg/L (BMW-8). 

cis-1,2-DCE: Present in six of the 24 groundwater samples at concentrations above the MCL of 0.07 mg/
L.  Concentrations ranged from 0.098 mg/L (MW-9) to 5.9 mg/L (MW-6). 
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Naphthalene: Present in two of the 24 groundwater samples at concentrations above the tap water RSL 
of 0.00017 mg/L.  Concentrations ranged from 0.071 mg/L (BMW-8) to 0.075 mg/L (BMW-7). 

PCE: Present in one of the 24 groundwater samples (BMW-8) at a concentrations of 0.014 mg/L above 
the MCL of 0.005 mg/L.  

1,1,1-TCA: Present in one of the 24 groundwater samples (BMW-8) at a concentrations of 0.239 mg/L 
above the MCL of 0.2 mg/L. 

TCE: Present in 11 of the 24 groundwater samples at concentrations above the MCL of 0.005 mg/L.  
Concentrations ranged from 0.008 mg/L (BMW-8) to 4.59 mg/L (MW-10). 

1,3,5-Trimethylbenzene: Present in one of the 24 groundwater samples at a concentration above the tap 
water RSL of 0.006 mg/L.  Monitoring well BMW-7 contained a concentration of 0.033 mg/L. 

1,2,4-Trimethylbenzene: Present in two of the 24 groundwater samples at concentrations above the tap 
water RSL of 0.0056 mg/L.  Concentrations ranged from 0.08 mg/L (BMW-8) to 0.116 mg/L (BMW-7). 

Vinyl Chloride: Present in 13 of the 24 groundwater samples at concentrations above the MCL of 0.002 
mg/L.  Concentrations ranged from 0.003 mg/L (MW-2) to 1.02 mg/L (MW-6). 

COCs in groundwater are summarized in Table 3A and represented on Figure 5.  A copy of the laboratory 
analytical report for the groundwater samples is included in Appendix C.   

6.3 ANALYSIS OF SOIL & GROUNDWATER ANALYTICAL RESULTS 

Review of the results from this investigation indicate that COCs were detected in onsite soil at 
concentrations more than 60 times higher than those reported in the Voluntary Cleanup Plan submitted to 
ADEM in July 2018.  Those most elevated concentrations were present in the former location of 
monitoring well MW-4, which previous documents identified as a likely source area for contaminants.  
However, isolated areas of elevated TCE concentrations were also noted along the northern boundary of 
the shop building (near monitoring well MW-3).   

With regard to groundwater, the results from the October 2018 investigation do not support the 
conclusions presented in the 2018 Voluntary Cleanup Plan (presented below): 

“…with the exception of monitoring well #6, constituents in all wells are below the MCLs or have shown 
decreasing trends.”  

The contaminant plume appears to span the width of the Site (from east to west) with elevated 
concentrations of TCE and vinyl chloride (i.e., more than 100 times the MCL) present in localized areas 
near the eastern and western boundaries (MW-3, MW-6, MW-10, BMW-5, and BMW-8).  Moreover, the 
contaminant concentrations in monitoring well MW-10 remain elevated and represent the highest 
concentrations in onsite groundwater (not a decreasing trend as indicated in previous documents) 
relative to historical monitoring events.  Analysis of concentrations from 2011 to present indicated that 
the TCE concentration in monitoring well MW-10 during the October 2018 was more than twice the 
maximum ever detected in this location.   

Table 3B summarizes the COCs detected in onsite groundwater during previous investigations while  
Table 3C presents graphs illustrating the concentration trends of target COCs in monitoring wells MW-1, 
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MW-3, MW-4, MW-4R, MW-6, MW-9, and MW-10 (these wells were selected based on location relative 
to the treatment areas described in previous documents).   

As illustrated in Table 3C, COC concentrations in monitoring wells MW-1, MW-3, and MW-6 indicate 
fluctuating patterns (with noted decreases in TCE levels in monitoring well MW-1) with pre- and post-
remedial TCE concentrations in monitoring well MW-3 ranging from 56 mg/L in 2007 to 0.323    mg/L in 
2010 (pre-remediation) to 30.0 mg/L in 2014 (post-remediation) and 0.338 mg/L in October 2018.  
MW-10, however, indicates an increasing trend for TCE, cis-1,2-DCE, and vinyl chloride.  Finally, review 
of concentration trends in monitoring well MW-4 and MW-4R indicate a dramatic reduction of all COC 
concentrations immediately following its placement approximately 50 feet east of the original location.  
Comparison of the average TCE concentration in MW-4 from 2002 to 2011 (56.9 mg/L) to the average 
following its subsequent placement approximately 50 feet upgradient (0.307 mg/L) indicates a reduction 
of more than 95%.  However, comparison of the pre- and post-remediation groundwater concentrations 
for monitoring wells MW-4/4R, along with MW-6, MW-9, and MW-10 indicate either increasing or 
statistically unchanged results in monitoring wells surrounding the treatment area (see summary table 
below).   

As illustrated above (highlighted cells indicate increased concentrations following remedial activities), 
while the concentrations in monitoring well MW-4R indicate significant overall reductions in COC 
concentrations, the decline of those concentrations differs substantially from the pre- and post-remedial 
concentrations noted in surrounding monitoring wells.  TCE concentrations actually rose in monitoring 
wells MW-9 and MW-10 following remedial activities while vinyl chloride concentrations also rose in 
monitoring well MW-10.  Notably, however, while TCE concentrations in monitoring well MW-6, 
reduced, pre- and post-remedial cis-1,2-DCE and vinyl chloride levels remained effectively unchanged.  
Likewise, pre- and post-remedial cis-1,2-DCE concentrations in monitoring wells MW-9 and MW-10 
show no evidence of meaningful decline.   

Based on the comparisons detailed above, Bullock concluded that the remarkable reductions of COC 
concentrations in MW-4 appear to be related to its relocation (approximately 50 feet east) rather than the 
efficacy of remedial activities employed within this area of the Site.  These conclusions are supported by 
the elevated TCE concentrations noted in monitoring well BMW-8 (located southwest and downgradient 
of former MW-4) as well as the increasing concentrations noted in monitoring well MW-10.    

Additionally, with regard to potential exposure risks, soil and groundwater concentrations measured 
during the October 2018 investigation do not appear to pose an imminent risk to current Site occupants 
(through the indoor vapor intrusion pathway); however, without an analysis of this risk, it is not possible 
to assess the degree (if any) that exposure (through viable pathways) could adversely affect current and 
future occupants, workers (City of Cullman personnel), and/or visitors at the Site (i.e., grading and 

Well ID
Pre-

Remedial 
TCE (mg/L)

Post-
Remedial 

TCE (mg/L)

Pre-Remedial 
cis-1,2-DCE 

(mg/L)

Post-
Remedial 

cis-1,2-DCE 
(mg/L)

Pre-Remedial 
Vinyl Chloride 

(mg/L)

Post-Remedial 
Vinyl Chloride 

(mg/L)

MW-4/4R 56.9 0.31 14.58 0.142 0.48 ND

MW-6 0.708 0.362 7.3 6.66 0.893 0.874

MW-9 0.131 0.137 0.188 0.179 0.042 0.02

MW-10 2.3 2.6 0.599 0.51 0.005 0.01
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movement of onsite soil, inhalation in enclosed building spaces, possible exposure following significant 
rain events which could elevate the shallow groundwater table).  Figure 6 presents a Site Conceptual 
Exposure Model for current and/or future receptors which could potentially be exposed to onsite COCs.   

Finally, Figure 7 illustrates the estimated locations of affected media relative to the proposed Site Plan 
provided by The City of Cullman.  This plan illustrates The City’s intended future use of Site for 
municipal services, recreational areas, and public spaces.  As illustrated on this figure, the area of affected 
soil and groundwater underlies the proposed open-air pavilion, buffer zone, and playground area.  

The following sections summarize the evaluation of indoor vapor intrusion risk (in order to address the 
uncertainties highlighted above) and outline the recommended measures to manage COC-affected media 
during future redevelopment efforts contemplated by The City of Cullman.   

7.0 DISCUSSION OF COCS IN GROUNDWATER RELATIVE TO VISL THRESHOLDS 

7.1 EPA DEFAULT SCREENING VALUES &-RECOMMENDED PROTOCOLS 

EPA distinguishes between two distinct levels of assessment for vapor intrusion as follows:  

1. A preliminary analysis, which utilizes available and readily ascertainable information to 
develop an initial understanding of the potential for human health risks to be posed by vapor 
intrusion, would typically be performed as part of an initial site assessment; and  

2. A detailed investigation, which is generally recommended when the preliminary analysis 
indicates that subsurface contamination with vapor-forming chemicals may be present 
underlying or near buildings.  A detailed investigation of the vapor intrusion pathway is 
typically performed as part of the site investigation stage.  

“The approach for assessing vapor intrusion will vary from site to site because each site will 
differ in the available data when vapor intrusion is being evaluated. Therefore, EPA’s 2015 Vapor 
Intrusion Guidance document recommends a framework for planning and conducting vapor 
intrusion investigations rather than a prescriptive step-by-step approach to be applied at every 
site.  “VOC concentrations in soil gas attenuate, or decrease, as the VOCs move from the source 
through the soil and into indoor air.  This reduction in VOC concentration from a measurement 
point in the subsurface to indoor air is referred to as attenuation and occurs because the VOC 
emissions into a building are mixed with the natural flow of ambient air through the building 
(Conceptual Model Scenarios of the Vapor Intrusion Pathway, 02/24/2012, EPA).” 

As summarized in Appendix D, Bullock entered the maximum concentration of each COC detected in 
onsite groundwater into the VISL calculator (based on EPA 2015 Vapor Intrusion Guidance document) to 
derive predicted indoor air concentrations (and associated risk for each compound).  The results obtained 
from this screening evaluation indicate that the maximum concentrations of 1,1-DCA, naphthalene, TCE, 
and vinyl chloride represent a potential indoor vapor inhalation risk to current and/or future commercial 
occupants of the Site.  The output from this initial screening evaluation is summarized below and further 
detailed in Table 4A.  As indicated in that table, the cumulative risk associated with the maximum onsite 
concentrations exceeds the ADEM thresholds for  cumulative Estimated Increased Lifetime Cancer Risk 
(EILCR) of 1.0 E-5 and the non-cancer risk (Hazard Index) 1.0 as follows: 

Cumulative EILCR:  1.05 E-3 
Cumulative Hazard Index: 214 
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However, when accounting for the maximum groundwater concentrations located around the existing 
structure (used by City of Cullman personnel), the estimated cancer and non-cancer risks associated with 
the maximum onsite groundwater concentrations surrounding the existing structure (representative of 
current Site conditions) are reduced, but remain above the established ADEM cancer and non-cancer risk 
thresholds (See Table 4B).  As indicated in Table 4B, the cumulative risk associated with this scenario 
exceed the ADEM thresholds for  cumulative EILCR of 1.0 E-5 and the Hazard Index 1.0 as follows: 

Cumulative EILCR:  3.98 E-4 
Cumulative Hazard Index: 31.6 

For both scenarios (maximum, Site-wide maximum concentrations and maximum COC concentrations 
surrounding existing structure), the COCs representing a potential vapor intrusion risk (i.e. estimated 
indoor air concentration exceeds the EPA screening value for commercial/industrial air) include 1,1-DCA, 
naphthalene, TCE, and vinyl chloride.  

7.2 MEDIA-SPECIFIC AF FOR INDOOR VAPOR INTRUSION RISK 

As indicated above, use the default values assumed by EPA for initial screening purposes, the Site-wide 
maximum COC concentrations as well as the maximum COC concentrations surrounding the existing 
structure result in an estimated risk which exceed ADEM’s accepted risk thresholds.  However, the 
predicted indoor air concentrations noted above do not account for the depth to onsite groundwater or the 
fine-grained material (clay) noted to be present in the subsurface.  In cases where fine-grained material is 
present, EPA allows for a reduction of the AF from the default value of 0.001 to a 0.0005 to account for 
the minimized transport of vapors from the subsurface to indoor air (Appendix A.3.2 of the 2015 Vapor 
Intrusion Guidance document).  In this section of the guidance document, EPA recommends the 
consideration of site-specific data as follows: 

“A factor that commonly results in greater attenuation (lower attenuation factors) is the presence 
of laterally extensive, unfractured fine-grained sediment in the vadose zone. Table A-3 (Table 14 
in EPA (2012a)) provides selected statistics and Figure A-3 (Figure 29 in EPA (2012a)) shows the 
box-and-whisker plots for the groundwater attenuation factors for three soil types. Comparing 
each descriptive statistic (except for the 25th percentile values) indicates that the attenuation 
factor values for residences overlying soils classified as “very coarse” generally are larger than 
those for residences overlying soils classified as “coarse,” which are larger than those for soils 
classified as “fine.” This pattern is consistent with the conceptual model for vapor intrusion; 
smaller attenuation factors, which indicate greater reduction in vapor concentration, would be 
expected in vadose zones with finer-grained soils, when all other factors (e.g., depth to 
groundwater, biodegradability of the volatile chemicals) are the same. The 95th percentile value 
of the coarse-grained soil is equal to the generic value, as expected, since coarse-grained soil 
provide low resistance to vapor transport and thus would be expected to yield high-valued 
attenuation factors. Where fine-grained sediments underlay buildings, however, more attenuation 
is expected and observed in the database. Thus, a semi-site-specific attenuation factor of 0.0005 
may be used at sites where laterally extensive fine-grained sediment has been demonstrated 
through site-specific sampling to underlay buildings being investigated for vapor intrusion.” 

As summarized in Tables 4A and Table 4B, application of the semi-Site-specific AF of 0.0005 results in 
an overall reduction of risk as follows; however, the cumulative risk remains above the ADEM thresholds 
for  cumulative EILCR of 1.0 E-5 and the Hazard Index 1.0 as follows: 

Cumulative EILCR (maximum onsite concentrations):  5.24 E-4 
Cumulative Hazard Index(maximum onsite concentrations): 107 
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Cumulative EILCR (maximum COC concentrations surrounding building):  1.99 E-4 
Cumulative Hazard Index(maximum COC concentrations surrounding building):  15.8 

Based on the initial screening evaluation, Bullock accounted for site-specific media characteristics to 
better assess the overall risk related to COCs in the subsurface.  The following section summarizes the 
process employed to account for site-specific soil and groundwater conditions and presents an analysis of 
the estimated exposure risk when accounting for these variables.   

7.3 SITE-SPECIFIC EVALUATION OF INDOOR VAPOR INTRUSION RISK 

As indicated in EPA Section 5.5.2 of the 2015 Vapor Intrusion Guidance document, EPA encourages the 
collection of site-specific information in addressing vapor intrusion risks as follows: 

“Before performing any comparison of existing sampling data to recommended generic vapor 
intrusion screening levels (VISLs) (see Section 6.5), it is important to verify that site-specific 
conditions reflect the conditions and assumptions of the generic model underlying the VISLs, 
which are summarized in Section 6.5.2. To verify that the generic vapor intrusion model applies, 
there is a need for basic knowledge of the subsurface source of vapors (e.g., location, form, and 
extent of site-specific vapor-forming chemicals) and subsurface conditions (e.g., soil type in the 
vadose zone, depth to groundwater for groundwater sources), which are important elements of the 
CSM (see Section 5.4).When these subsurface data are not available, EPA recommends they be 
collected (i.e., initiate a vapor intrusion investigation; see Section 6.3.2, for example) before 
relying upon risk-based screening using pre-existing sampling data.” 

Accounting for the media-specific variables noted above (depth to groundwater, fine-grained soil, 
moisture content within the fine-grained soil, and estimated dry bulk density of the fine-grained materil), 
Bullock employed media-specific AFs for 1,1-DCA, naphthalene., TCE, and vinyl chloride based on the 
analytical solutions of Johnson and Ettinger (1991) for contaminant partitioning and subsurface vapor 
transport into buildings.  These models account for the media-specific variables noted above and derive a 
median-range AF for each COC to estimate the predicted vapor intrusion risk based on the COC 
concentration in groundwater.   

As demonstrated from these models (attached as Appendix E) and summarized in Table 5A, use of the 
site-specific AF for each compound with the maximum concentrations of each COC in groundwater result 
in a cumulative risk above the ADEM EILCR threshold of 1.0 E-5 and the Hazard Index 1.0 as follows: 

Cumulative EILCR (maximum onsite COC concentrations):  1.77 E-5 
Cumulative Hazard Index(maximum onsite COC concentrations): 1.29 

However, use of the maximum COC concentrations in groundwater surrounding the existing structure 
(Table 5B) results in a cumulative risk below both the ADEM EILCR threshold of 1.0 E-5 and the Hazard 
Index 1.0 as follows: 

Cumulative EILCR (maximum COC concentrations surrounding building):  4.42 E-6 
Cumulative Hazard Index(maximum COC concentrations surrounding building): 0.187 

As indicated in the calculations above, application of the media-specific AFs for each COC reduces the 
predicted vapor intrusion risk to levels below the ADEM cumulative EILCR and Hazard Index thresholds 
of 1.0 E-5 and 1.0 for current conditions (accounting for the existing structure onsite).    
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Considering the site-specific AFs value derived for each COC from the variables incorporated into the 
EPA 2015 Vapor Intrusion Guidance document, combined with the maximum COC concentrations 
detected in groundwater surrounding the existing structure (which presents the most conservative 
representation of current exposure conditions), there is no indication that an exposure risk to current or 
future receptors exists at the Site through inhalation of vapors from subsurface sources.  However, should 
The City of Cullman elect to improve the Site with a structure in eastern portion of the Site (within the 
area surrounding monitoring well MW-10, as illustrated on Figure 8), institutional or engineering 
controls may be required to mitigate potential exposure risk through vapor intrusion.  The following 
section describes the options to be employed to mitigate potential vapor intrusion risks in this area.   

8.0 MITIGATION OF VAPOR INTRUSION RISKS 

In light of the potential vapor intrusion risk associated with TCE concentrations in monitoring well 
MW-10, Bullock recommends the inclusion of the following provisions into the environmental covenant 
for subsequent recordation on the deed (in addition to those already approved by ADEM in the July 26, 
2018, correspondence): 

1. The City of Cullman will not construct an enclosed building on this portion of the Site (to be legally 
described and included as an attachment to the covenant) and designated as the “Restricted Property 
Area” (see attached figure illustrating this area); and  

2. Should future redevelopment plans include the construction of an enclosed building in the Restricted 
Property Area then the inhalation risk due to vapor intrusion will be further evaluated through 
additional groundwater sampling and/or assessment pursuant to the ADEM Alabama Risk Based 
Corrective Action Guidance Manual to determine whether vapor intrusion remains a risk.  If the 
groundwater analysis and/or risk assessment shows that vapor intrusion remains a potential inhalation 
risk then an ADEM approved vapor barrier or other mitigating remedy shall be installed as part of any 
proposed construction. Any additional groundwater analysis, risk assessment, and/or remedial plan 
required by this provision shall be submitted to ADEM for approval. 

With the addition of these provisions, The City of Cullman can proceed with future redevelopment efforts 
under specific parameters while ensuring the protection of human health and the environment.  

9.0 SOIL MANAGEMENT PLAN FOR FUTURE ONSITE EXCAVATION AND GRADING 
ACTIVITIES 

Considering the areas containing COCs in soil at concentrations exceeding applicable RSLs, Bullock has 
prepared the following Soil Management Plan to mitigate potential exposure risks during future onsite 
grading or excavation activities.  This plan also outlines the process for management of soil from certain 
areas of the Site to ensure compliance with applicable Solid Waste regulations.  As illustrated on Figure 
7, the areas known to contain COCs in soil at concentrations exceeding applicable RSLs are located in the 
western portion of the Site (Parcel B) and within localized areas in the north-central and northwestern 
portion of the Site (Parcel A).  As detailed in Appendix F, Bullock proposes the following procedures for 
the management of soil during future Site redevelopment efforts. 

In light of the detected concentrations of COCs in soil at concentrations exceeding applicable RSLs, 
handling and management of soil during future site preparation activities should be conducted as follows. 

 !  !14



Handling 

Onsite personnel should don Level D personal protective equipment (PPE) to minimize contact with 
potentially affected media.  Beyond the standard PPE required for construction sites (hard hats, safety 
glasses, steel-toed boots, etc.), workers who handle the soil should do so with protective gloves, including 
but not limited to standard work gloves or impermeable material such as latex or nitrile.  To minimize 
potential ingestion of particulates, field personnel should have on hand a water truck to maintain adequate 
moisture on the ground surface to mitigate fugitive dust.   

It is also possible that workers may be exposed to vapors from subsurface soil sources in excavations 
extending more than one foot below grade in the designated Parcel A areas.  Before advancing such 
excavations, onsite personnel shall measure organic vapors in ambient air with a photo-ionization detector 
or similar device suitable for the detection of both chlorinated and non-chlorinated VOCs.  The 
excavation workers should also have dedicated personnel onsite to continue the measurement of such 
vapor concentrations throughout the course of the excavation work.   

If vapor concentrations in ambient air exceed the action level of 10 parts per million (ppm) sustained for 
ten minutes within the designated work zone, field personnel will cease work until a determination is 
made regarding the need to upgrade PPE to include respiratory protection.   

Management 

Onsite grading activities which may result in the generation of potentially regulated solid waste should 
include measures for segregation, analysis, and determination of its character by a representative 
designated by The City of Cullman.  Evaluation of the waste characteristics may require laboratory 
analysis.  In such cases, the representative designated by the City of Cullman will collect appropriate 
composite waste samples in accordance with ADEM Solid Waste Branch requirements and deliver them 
under chain-of-custody to an ADEM-approved laboratory for analysis.  Upon receipt of the analytical 
results, the representative for The City of Cullman will make recommendations regarding the 
management of the material (i.e. retain onsite or transport offsite under an ADEM-approved Solid Waste 
Profile).   

The material, once excavated, should be stockpiled in a designated area on the Site and covered with 
polyethylene until it is returned to designated excavation areas or managed as a waste in accordance with 
ADEM Solid Waste regulations.  Onsite personnel are to maintain the polyethylene cover on the 
stockpiled soil and ensure it remains intact through daily inspections.  This process should continue until 
all material is transferred back designated areas (through grading and placement detailed in construction 
plans) or transported offsite under an ADEM-approved Solid Waste Profile.   

10.0 CONCLUSIONS AND RECOMMENDATIONS 

Considering the results obtained from this investigation, COCs remain in onsite soil and groundwater at 
concentrations exceeding applicable screening values published by EPA and endorsed by ADEM.  
Moreover, the results obtained differ from those represented in previous assessment reports and cleanup 
plans submitted to ADEM for review and approval.  Finally, comparison of pre- and post-remedial 
groundwater concentrations for monitoring wells located along the periphery of the areas formerly treated 
with sodium permanganate do not show evidence of decreasing concentrations; in the case of monitoring 
well MW-10, the COC concentrations remain elevated (TCE concentrations as high as 4.59 mg/L) and 
represent a potential vapor intrusion risk should The City of Cullman elect to construct an enclosed 
building within this area.   
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Based on the findings from the October 2018 investigation activities, Bullock further assessed the vapor 
intrusion risk associated with the VOC-affected groundwater present on the Site.  The results from that 
analysis indicate that no viable risk is present for commercial workers under current conditions (based on 
the maximum concentrations of VOCs detected around the City of Cullman structure located along the 
western Site boundary.  However, a potential vapor intrusion risk exists for future enclosed buildings in 
the eastern portion of the Site (surrounding monitoring well MW-10).  As such, Bullock recommends the 
addition of certain provisions in the environmental covenant which will either restrict the construction of 
an enclosed building in this area or conduct supplemental evaluation (with ADEM approval) to design a 
remedy sufficient to mitigate such vapor intrusion risks.   

With regard to the COC concentrations remaining in soil at concentrations exceeding applicable RSLs, 
Bullock has prepared a Soil Management Plan to address handling and management of this material 
during future site improvement efforts to mitigate potential exposure risks to construction workers or the 
surrounding population.    

Finally, regarding the elevated COC concentrations in monitoring well MW-10, it appears that this 
condition is limited to a localized area based on the COC concentrations in groundwater in surrounding 
(and downgradient) monitoring wells.  Considering the absence of detectable COC concentrations in the 
monitoring well installed downgradient from monitoring well MW-10 (BMW-11), it does not appear that 
the plume of affected groundwater is migrating offsite, nor does it appear to represent a threat to an offsite 
Point of Exposure (POE).   

As such, analysis of the site-wide data (collected during investigations between 2001 and 2018), Bullock 
presents the following recommendations.  

1. No further assessment or remedial measures at this time; 
2. Prepare an environmental covenant for review and approval by ADEM and subsequent execution by 

both parties for recordation on the deed.  The proposed provisions of the environmental covenant are 
as follows: 
A. A restriction of groundwater use for potable purposes; 
B. Soil areas containing COCs at concentrations above applicable RSL are to remain capped with 

asphalt, concrete, or two feet of clean soil; 
C. The site shall not be used for residential purposes; 
D. The area designated as the “Restricted Property Area” will not contain enclosed buildings; and  
E. Should future redevelopment plans include the construction of an enclosed building in the 

Restricted Property Area then the inhalation risk due to vapor intrusion will be further evaluated 
through additional groundwater sampling and/or assessment pursuant to the ADEM ARBCA 
Guidance Manual to determine whether vapor intrusion remains a risk.  If the groundwater 
analysis and/or risk assessment shows that vapor intrusion remains a potential inhalation risk then 
an ADEM approved vapor barrier or other mitigating remedy shall be installed as part of any 
proposed construction. Any additional groundwater analysis, risk assessment, and/or remedial 
plan required by this provision shall be submitted to ADEM for approval; and  

3. During future redevelopment/Site improvements, handle and manage soil in accordance with the Soil 
Management Plan to mitigate potential exposure risks to construction workers or the surrounding 
population (subject to modification as needed to accommodate changes in Site development plans).  

The data collected during the October 2018 investigation, in addition to the analysis of potential vapor 
intrusion risks (and resulting recommendations) and recommendations for future soil handling, provide 
The City of Cullman with the definition and assurance it needs to move ahead with a clear development 
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plan (understood by all parties) while reducing the unknowns during the implementation of future 
improvements.  A Certificate of Compliance is included as Appendix G.   

11.0 REFERENCE MATERIALS 

Bullock referenced the following sources during the preparation of this report. 

1. USGS 7.5-minute Topographic Quadrangle Cullman, Alabama, dated 1957, revised 1983. 
2. Soil Survey Staff, NRCS, USDA. Web Soil Survey. Available online at http://

websoilsurvey.nrcs.usda.gov. 
4. 2002 Phase III Site Assessment (ERM, Inc.); 
5. 2010 Pre-Remedial Groundwater Report (Goodwyn Mills & Cawood); 
6. 2012 Underground Injection Permit Application & Installation of Sodium Permanganate into on 

onsite soil to address elevated volatile organic compounds (VOCs) noted in groundwater on the west-
central portion of the Site; 

7. 2015 Cleanup Action Activities for Greif Facility, Cullman, Alabama-Final Report (Goodwyn Mills & 
Cawood); 

8. 2017 Groundwater Monitoring Report (Terracon, Inc.); and  
9. 2018 Modified Cleanup Plan (Goodwyn Mills & Cawood). 
10. AEIRG (revised February 2017).  
11. EPA Regional Screening Levels (May 2018). 
12. U.S EPA Office of Solid Waste & Emergency Response [OSWER] Publication 9200.2-154, Technical 

Guide for Assessing and Mitigating the Vapor Intrusion Pathway from Subsurface Vapor Sources to 
Indoor Air, June 2015. 

13. Analytical Solutions of Johnson & Ettinger, 1991 
14. VISL Calculator, 2015  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Table 1
Summary of Groundwater Elevations
Former Greif Brothers  
2nd Avenue Southwest
Cullman, Cullman County, Alabama
Bullock Environmental, LLC Project #: 18-CULL01

MW ID Date TOC DTW WTE
BMW-1 10/19/18 803.29 3.21 800.08
BMW-2 10/19/18 803.75 1.16 802.59
BMW-3 10/19/18 802.85 4.20 798.65
BMW-4 10/19/18 801.88 3.98 797.90
BMW-5 10/19/18 802.67 4.30 798.37
BMW-6 10/19/18 801.57 3.52 798.05
BMW-7 10/19/18 801.40 2.55 798.85
BMW-8 10/19/18 801.15 3.02 798.13
BMW-9 10/19/18 801.88 5.80 796.08
BMW-10 10/19/18 801.12 4.98 796.14
BMW-11 10/19/18 801.88 7.46 794.42
BMW-12 10/19/18 801.33 4.40 796.93
BMW-13 10/19/18 802.14 4.80 797.34

MW-1

05/02/02 800.00 800.00
02/11/10 800.00 1.90 798.10
05/23/17 800.00 1.40 798.60

10/19/18 800.00 2.25 797.75

MW-2

05/02/02 800.67 800.67
02/11/10 800.67 1.17 799.50
05/23/17 800.67 0.65 800.02

10/19/18 800.67 2.32 798.35

MW-3

05/02/02 800.80 800.80
02/11/10 800.80 1.22 799.58
05/23/17 800.80 1.92 798.88

10/19/18 800.80 1.37 799.43
MW-3A 10/19/18 801.47 3.65 797.82
MW-4R 10/19/18 802.98 2.80 800.18

MW-5

05/02/02 791.53 791.53
02/11/10 791.53 0.94 790.59
05/23/17 791.53 791.53

10/19/18 791.53 2.30 789.23

MW-6

05/02/02 803.61 803.61
02/11/10 803.61 1.85 801.76
05/23/17 803.61 5.92 797.69

10/19/18 803.61 5.68 797.93
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Table 1
Summary of Groundwater Elevations
Former Greif Brothers
2nd Avenue Southwest
Cullman, Cullman County, Alabama
Bullock Environmental, LLC Project #: 18-CULL01

MW ID Date TOC DTW WTE
MW-8 10/19/18 801.20 47.80 753.40
MW-9 10/19/18 801.44 3.10 798.34
MW-10 10/19/18 802.11 7.25 794.86
MW-11 10/19/18 789.09 24.60 764.49

Notes:
MW ID = Monitoring Well Identification
TOC = Top of Casing Elevation (feet above mean sea level [ft amsl])
DTW = Depth to Water (feet below top of casing [ft btoc])
WTE = Water Table Elevation (ft amsl)
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Table 2A
Chemicals of Concern in Soil (October 2018 Assessment)
Former Greif Brothers
2nd Avenue Southwest
Cullman, Cullman County, Alabama

Bullock Environmental, LLC Project #: 18-CULL01

Method COC

Date Collected 10/16/18 10/16/18 10/16/18 10/16/18 10/16/18 10/16/18 10/16/18 10/16/18 10/16/18 10/16/18 10/16/18 10/16/18 10/16/18
Sample ID SB-1 SB-1 SB-2 SB-3 SB-3 SB-4 SB-5 SB-6 SB-6 SB-7 SB-8 SB-8 SB-9 

Sample Depth ‘0-5 ‘5-10 5-7 0-5 5-10 0-5 0-5 0-5 5-10 5-7 0-5 5-10 0-5

Units EPA RSL 
(res)

EPA RSL 
(ind) PARCEL A (SOURCE AREA DELINEATION SAMPLES

8260B n-Butylbenzene mg/kg 390 5800 <0.005 <0.005 0.5 <0.005 0.006 <0.005 <0.005 0.009 0.233 <0.005 <0.005 <0.005 <0.005
8260B sec-Butylbenzene mg/kg 780 12000 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Chloromethane mg/kg 11 46 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 1,1-DCA mg/kg 3.6 16 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 1,1-DCE mg/kg 23 100 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B cis-1,2-DCE mg/kg 16 230 0.184 0.535 0.053 0.102 1.42 0.008 0.156 <0.005 <0.005 <0.005 0.009 0.199 <0.005

8260B trans-1,2-DCE mg/kg 160 2300 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Ethylbenzene mg/kg 5.8 25 <0.005 <0.005 0.157 0.196 <0.005 <0.005 <0.005 <0.005 0.007 <0.005 0.136 <0.005 <0.005

8260B Isopropylbenzene mg/kg 990 <0.005 0.025 0.152 0.009 <0.005 <0.005 <0.005 <0.005 0.118 <0.005 <0.005 <0.005 <0.005
8260B 4-Isopropyltoluene mg/kg <0.005 <0.005 0.065 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

8260B Methylene Chloride mg/kg 35 320 <0.005 <0.005 <0.005 0.122 0.137 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

8260B Naphthalane mg/kg 3.8 17 <0.005 <0.005 1.64 <0.005 0.025 <0.005 0.08 0.044 11.5 <0.005 0.045 0.028 <0.005
8260B n-Proplybenzene mg/kg 380 2400 <0.005 0.071 0.4 0.021 <0.005 <0.005 <0.005 0.005 0.245 <0.005 0.005 <0.005 <0.005

8260B PCE mg/kg 24 39 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.048 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Toluene mg/kg 490 4700 <0.005 <0.005 0.2 0.005 0.013 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005

8260B TCE mg/kg 0.41 1.9 1.95 5.57 <0.005 0.173 3.25 0.011 0.345 <0.005 <0.005 <0.005 0.007 0.79 <0.005
8260B 1,2,4-TMB mg/kg 30 180 <0.005 0.282 2.17 0.214 0.042 <0.005 0.012 0.005 <0.005 <0.005 0.033 <0.005 <0.005

8260B 1,3,5-TMB mg/kg 27 150 <0.005 0.228 0.74 0.05 0.009 <0.005 <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <0.005
8260B Vinyl Chloride mg/kg 0.059 1.7 <0.005 0.015 0.038 <0.005 0.029 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

8260B Total Xylenes mg/kg 58 250 <0.005 <0.005 1.05 1.21 <0.005 <0.005 <0.005 <0.005 0.018 <0.005 0.06 <0.005 <0.005

Method COC

Date Collected 10/16/18 10/16/18 10/16/18 10/16/18 10/17/18 10/17/18 10/17/18 10/17/18 10/16/18 10/16/18 10/16/18 10/16/18 10/16/18
Sample ID SB-10 SB-11 SB-12 SB-13 SB-14 SB-14 SB-15 SB-16 BMW-1 BMW-2 BMW-3 BMW-4 BMW-5

Sample Depth 5-10 5-9 5-9 59-10 5-10 10-15 10-15 0-5 5-10 5-8 0-5 5-10 5-10

Units EPA RSL 
(res)

EPA RSL 
(ind) PARCEL A (SOURCE AREA DELINEATION SAMPLES

8260B n-Butylbenzene mg/kg 390 5800 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B sec-Butylbenzene mg/kg 780 12000 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Chloromethane mg/kg 11 46 <0.005 <0.005 <0.005 <0.005 <0.005 0.012 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 1,1-DCA mg/kg 3.6 16 <0.005 <0.005 <0.005 <0.005 0.051 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 1,1-DCE mg/kg 23 100 <0.005 <0.005 <0.005 <0.005 0.018 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B cis-1,2-DCE mg/kg 16 230 <0.005 0.015 <0.005 <0.005 0.085 <0.005 0.026 <0.005 0.015 <0.005 <0.005 <0.005 0.015
8260B trans-1,2-DCE mg/kg 160 2300 <0.005 <0.005 <0.005 <0.005 0.008 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Ethylbenzene mg/kg 5.8 25 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Isopropylbenzene mg/kg 990 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 4-Isopropyltoluene mg/kg <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Methylene Chloride mg/kg 35 320 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.139 <0.005 <0.005 <0.005 <0.005
8260B Naphthalane mg/kg 3.8 17 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.031
8260B n-Proplybenzene mg/kg 380 2400 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B PCE mg/kg 24 39 <0.005 <0.005 <0.005 0.1 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Toluene mg/kg 490 4700 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 <0.005 <0.005 <0.005 <0.005 <0.005
8260B TCE mg/kg 0.41 1.9 <0.005 0.031 <0.005 0.03 0.51 0.005 0.028 <0.005 0.02 <0.005 <0.005 <0.005 0.23
8260B 1,2,4-TMB mg/kg 30 180 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.014
8260B 1,3,5-TMB mg/kg 27 150 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Vinyl Chloride mg/kg 0.059 1.7 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Total Xylenes mg/kg 58 250 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
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Table 2A
Chemicals of Concern in Soil (October 2018 Assessment)
Former Greif Brothers
2nd Avenue Southwest
Cullman, Cullman County, Alabama
Bullock Environmental, LLC Project #: 18-CULL01

Method COC

Date Collected 10/17/18 10/17/18 10/17/18 10/17/18 10/17/18 10/17/18 10/17/18 10/17/18
Sample ID BMW-6 BMW-7 BMW-8 BMW-9 BMW-10 BMW-11 BMW-12 BMW-13

Sample Depth 0-5 5-10 5-10 5-10 0-5 5-7 5-10 5-10

Units EPA RSL 
(res)

EPA RSL 
(ind) PARCEL A (SOURCE AREA DELINEATION SAMPLES

8260B n-Butylbenzene mg/kg 390 5800 <0.005 0.038 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B sec-Butylbenzene mg/kg 780 12000 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Chloromethane mg/kg 11 46 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 1,1-DCA mg/kg 3.6 16 <0.005 0.007 0.053 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 1,1-DCE mg/kg 23 100 <0.005 <0.005 0.061 <0.005 <0.005 <0.005 <0.005 <0.005
8260B cis-1,2-DCE mg/kg 16 230 <0.005 0.008 0.127 <0.005 <0.005 <0.005 <0.005 <0.005
8260B trans-1,2-DCE mg/kg 160 2300 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Ethylbenzene mg/kg 5.8 25 <0.005 0.52 0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Isopropylbenzene mg/kg 990 <0.005 0.015 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 4-Isopropyltoluene mg/kg <0.005 0.025 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Methylene Chloride mg/kg 35 320 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Naphthalane mg/kg 3.8 17 <0.005 0.292 0.038 <0.005 <0.005 <0.005 <0.005 <0.005
8260B n-Proplybenzene mg/kg 380 2400 <0.005 0.026 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B PCE mg/kg 24 39 <0.005 <0.005 0.031 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Toluene mg/kg 490 4700 <0.005 0.011 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B TCE mg/kg 0.41 1.9 <0.005 <0.005 0.515 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 1,2,4-TMB mg/kg 30 180 0.026 0.128 0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 1,3,5-TMB mg/kg 27 150 <0.005 0.018 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Vinyl Chloride mg/kg 0.059 1.7 <0.005 <0.005 0.011 <0.005 <0.005 <0.005 <0.005 <0.005
8260B Total Xylenes mg/kg 58 250 <0.005 0.365 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Notes:
All concentrations presented in milligrams per kilogram (mg/kg), parts per million equivalent.
EPA RSL = Regional Screening Level for Industrial Soil (THQ 0.1) established by Environmental Protection 

Agency (EPA) Region 9 (May 2018)
Bolded Cell = Detected concentration but below EPA RSL for Industrial Soil
Highlighted/bolded cells = Concentration exceeds corresponding EPA RSL
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Table 2B
Chemicals of Concern in Shallow Soil (Parcel B)
Former Greif Brothers
2nd Avenue Southwest
Cullman, Cullman County, Alabama
Bullock Environmental, LLC Project #: 18-CULL01

Method COC

Date Collected 10/17/18 10/17/18 10/17/18 10/17/18 10/17/18 10/17/18
Sample ID PBSB-1 PBSB-2 PBSB-3 PBSB-4 PBSB-5 PBSB-6

Sample Depth 0-1 0-1 0-1 0-1 0-1 0-1
Units EPA RSL (res) EPA RSL (ind) PARCEL B (SHALLOW SOIL SAMPLES)

6010B Arsenic mg/kg 6.8E-01 3.0E+00 28 16 <1.0 34 8.3 47
6010B Barium mg/kg 1.5E+03 2.2E+04 92 90 317 187 90 170
6010B Cadmium mg/kg 7.1E+00 9.8E+01 6.1 <1.0 1.2 <1.0 1.1 1.5
6010B Chromium mg/kg 3.0E-01 6.3E+00 21 50 2.5 117 7.1 8.0

6010B Lead mg/kg 4.0E+02 8.0E+02 195 122 129 173 66 226
7471A Mercury mg/kg 1.1E+00 4.6E+00 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
6010B Selenium mg/kg 3.9E+01 5.8E+02 <1.0 11 <1.0 5.1 <1.0 <1.0
6010B Silver mg/kg 3.9E+01 5.8E+02 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

8260B Methylene Chloride mg/kg 35 320 <0.005 <0.005 <0.005 0.158 0.16 0.133

8260B Toluene mg/kg 490 4700 <0.005 <0.005 <0.005 <0.005 0.005 <0.005

8260B TCE mg/kg 0.41 1.9 0.006 <0.005 <0.005 <0.005 <0.005 <0.005

8270C-SIM Anthracene mg/kg 1.8E+03 2.3E+04 1.08 0.243 0.208 0.590 0.168 0.190

8270C-SIM Acenaphthene mg/kg 3.6E+02 4.5E+03 0.559 <0.05 <0.05 0.056 <0.05 <0.05
8270C-SIM Acenaphthylene mg/kg NE 1.05 0.252 0.149 0.525 0.191 0.107
8270C-SIM Benzo(a)anthracene mg/kg 1.1E+00 2.1E+01 2.52 0.244 0.735 1.30 0.390 1.27
8270C-SIM Benzo(a)pyrene mg/kg 1.1E-01 2.1E+00 3.72 0.481 0.860 1.81 0.58 1.29

8270C-SIM Benzo(b)fluoranthene mg/kg 1.1E+00 2.1E+01 6.35 0.58 0.0955 1.88 0.565 1.47
8270C-SIM Benzo(g,h,i)perylene mg/kg NE 1.94 0.302 0.575 1.23 0.345 0.630
8270C-SIM Benzo(k)fluoranthene mg/kg 1.1E+01 2.1E+02 3.70 0.515 0.760 1.84 0.575 1.05
8270C-SIM Chrysene mg/kg 1.1E+02 2.1E+03 3.270 0.540 0.915 1.83 0.530 1.57

8270C-SIM Fluoranthene mg/kg 2.1E+02 3.0E+03 2.12 0.388 1.27 1.79 0.575 1.770
8270C-SIM Fluorene mg/kg 2.1E+02 3.0E+03 0.113 <0.05 <0.05 <0.05 <0.05 0.064
8270C-SIM Indeno(1,2,3-cd)pyrene mg/kg 1.1E+00 2.1E+01 1.62 0.256 0.440 1.03 0.273 0.525
8270C-SIM Naphthalene mg/kg 3.8E+00 1.7E+01 0.355 0.194 0.147 0.810 0.075 1.06

8270C-SIM Phenanthrene mg/kg NE 0.377 0.214 1.34 1.1 0.240 1.54
8270C-SIM Pyrene mg/kg 1.8E+02 2.3E+03 2.68 0.388 1.04 1.72 0.58 1.56
8270C-SIM 2-Methylnaphthalene mg/kg 2.4E+01 3.0E+02 0.223 0.123 0.398 0.895 0.074 1.06
8270C-SIM Bis(2-ethylhexyl)phthalate mg/kg 3.9E+01 1.6E+02 0.094 0.214 <0.05 <0.05 <0.05 <0.05

8270C-SIM Dibenzofuran mg/kg 7.3E+00 1.0E+02 0.157 <0.05 0.223 0.315 <0.05 <0.05

Notes:
All concentrations presented in milligrams per kilogram (mg/kg), parts per million equivalent. Bolded Cell = Detected concentration but below EPA RSL for Industrial Soil NE= Not Established
EPA RSL = Regional Screening Level for Industrial Soil (THQ 0.1) established by Environmental Protection Highlighted/bolded cells = Concentration exceeds corresponding EPA RSL
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Table 2C
Chemicals of Concern in Soil (2001-2014)
Former Greif Brothers
2nd Avenue Southwest
Cullman, Cullman County, Alabama
Bullock Environmental, LLC Project #: 18-CULL01

Client Sample ID
EPA RSL 

(Res) (mg/
kg)

EPA RSL 
(Comm/Ind) 

(mg/kg)
SB-5 SB-5  

(dup) SB-6 SB-7 SB-8 SB-9 SB-10 SB-11 SB-12
MW-4 

(CUTTING
S)

Sample Depth 0-4 0-4 4-7 0-4 4-8 4-8 0-4.5 0-4 4-6 9-10
Date Collected 4/8/02 4/8/02 4/8/02 4/8/02 4/8/02 4/8/02 4/8/02 4/8/02 4/8/02 4/8/02

TPH (GRO) 52 220 14.1 9.51 BDL BDL BDL BDL BDL BDL BDL 35.6
TPH (DRO) 250 3300 BDL BDL 134 20.6 93.6 BDL BDL BDL BDL 29.4
2-Methylnaphthalene 24 300 BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.924
Naphthalane 3.8 17 BDL BDL BDL 1.05 BDL BDL BDL BDL BDL 2.81
Acetone 11 46 BDL BDL BDL 0.085 BDL BDL BDL BDL BDL BDL
Benzene 3.6 16 BDL BDL BDL 0.0028 BDL BDL BDL BDL BDL BDL
Carbon Disulfide 77 350 BDL BDL BDL BDL 0.0029 BDL BDL BDL BDL BDL
Chroroethane 35 320 BDL BDL BDL BDL 0.142 BDL BDL 0.0074 BDL BDL
1,1-DCA 3.6 16 BDL BDL BDL BDL 0.0253 0.0057 BDL 2.88 BDL BDL
1,2-DCA 0.46 2 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL
1,1-DCE 23 100 BDL BDL BDL BDL 0.0099 0.0034 BDL BDL BDL 0.0037
cis-1,2-DCE 16 230 BDL BDL BDL 0.0371 2.28 0.0362 0.194 0.0323 BDL 1.77
trans-1,2-DCE 160 2300 BDL BDL BDL BDL BDL BDL BDL 0.0082 BDL BDL
1,1,1-TCA 16 230 BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.0075
TCE 0.41 1.9 BDL BDL BDL BDL BDL 0.0588 0.0125 0.0095 BDL 9.35
PCE 24 39 BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.0059
Ethylbenzene 5.8 25 0.0187 162 BDL 0.362 0.0273 BDL BDL BDL BDL 0.108
MIBK 3300 14000 BDL BDL BDL 0.0651 BDL BDL BDL BDL BDL BDL
Toluene 490 4700 BDL BDL BDL 0.35 BDL BDL BDL 0.0123 BDL 0.0061
Vinyl Chloride 0.059 1.7 BDL BDL BDL 0.02 0.16 BDL 0.01 0.61 BDL 0.0084
Total Xylenes 58 250 0.446 1340 BDL 1.26 0.0496 BDL BDL BDL BDL 7.64

Notes:
All concentrations presented in milligrams per kilogram (mg/kg), parts per million equivalent.
EPA RSL = Regional Screening Level for Industrial Soil (THQ 0.1) established by Environmental Protection 

Bolded Cell = Detected concentration but below EPA RSL for Industrial Soil
Highlighted/bolded cells = Concentration exceeds corresponding EPA RSL

�1



Table 2C
Chemicals of Concern in Soil (2001-2014)
Former Greif Brothers
2nd Avenue Southwest
Cullman, Cullman County, Alabama
Bullock Environmental, LLC Project #: 18-CULL01

Client Sample ID
EPA RSL 

(Res) (mg/
kg)

EPA RSL 
(Comm/Ind) 

(mg/kg)
SB-9 SB-9 SB-5 SSR-1 SSR-2 SSR-2 (DUP) SB-4 SB-2 SB-3

Sample Depth 0-4 4-8 4-8 0-1 0-1 0-1 4-7.5 0-5.5 1-5
Date Collected 7/20/01 7/20/01 7/20/01 7/18/01 7/18/01 7/18/01 7/19/01 7/19/01 7/19/01

TPH (GRO) 52 220 222 46.5 <5.81 <5.88 <6.10 <6.02 <6.58 <6.02 <6.02
TPH (DRO) 250 3300 492 <11.9 26 62 <12.3 <12.1 19.2 <12.1 <12.1
Isophrone 570 2400 <0.384 <0.393 <0.393 <0.393 <0.393 <0.393 <0.393 <0.393 <0.393
2-Methylnaphthalene 24 300 0.499 <0.393 <0.393 <0.393 <0.393 <0.393 <0.393 <0.393 <0.393
2-Methylphenol 130 1600 0.384 <0.393 <0.393 <0.393 <0.393 <0.393 <0.393 <0.393 <0.393
Naphthalane 3.8 17 3.69 <0.393 <0.393 <0.393 <0.393 <0.393 <0.393 <0.393 <0.393
Fluoranthene 240 3000 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.521 <0.02 <0.02
Bis(2-ethylhexyl)phthalate 39 160 4.99 1.65 4.84 <0.02 <0.02 <0.02 1.53 1.69 1.1
Acetone 11 46 0.252 <0.00531 <0.00531 <0.00531 <0.00531 <0.00531 <0.00531 <0.00531 <0.00531
Benzene 3.6 16 0.0071 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021
MEK 23 100 0.0994 <0.00531 <0.00531 <0.00531 <0.00531 <0.00531 <0.00531 <0.00531 <0.00531
Carbon Disulfide 77 350 0.0028 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021
1,1-DCA 3.6 16 <0.002 <0.0021 0.0085 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021
1,2-DCA 0.46 2 <0.002 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021
1,1-DCE 23 100 <0.002 <0.0021 <0.0019 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021
cis-1,2-DCE 16 230 0.355 4.762 0.0283 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021
trans-1,2-DCE 160 2300 0.0084 0.0263 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021 <0.0021
Ethylbenzene 5.8 25 0.7093 0.026 <0.0122 0.4118 <0.0122 <0.1205 <0.0122 <0.0122 <0.0122
MIBK 3300 14000 0.7201 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016 <0.0016
Toluene 490 4700 3.256 <0.0021 <0.0021 9.059 0.1585 <0.1205 <0.0021 <0.0021 <0.0021
1,1,1-TCA 810 3600 <0.0019 <0.0019 <0.0019 <0.1176 17.99 0.1446 <0.0019 <0.0019 <0.0019
PCE 24 39 <0.1176 <0.1176 <0.1176 <0.1176 0.2744 <0.1205 <0.1176 <0.1176 <0.1176
TCE 0.41 1.9 <0.1176 <0.1176 0.0376 <0.1176 17.99 3.855 <0.1176 <0.1176 <0.1176
Vinyl Chloride 0.059 1.7 <0.1163 0.4524 0.0071 <0.1163 <0.1163 <0.1163 <0.1163 <0.1163 <0.1163
Total Xylenes 58 250 6.59 0.1507 <0.122 3.488 <0.122 <0.1205 <0.122 <0.122 <0.122

Notes: 
All concentrations presented in milligrams per kilogram (mg/kg), parts per million equivalent. 
EPA RSL = Regional Screening Level for Industrial Soil (THQ 0.1) established by Environmental Protection  
Bolded Cell = Detected concentration but below EPA RSL for Industrial Soil 
Highlighted/bolded cells = Concentration exceeds corresponding EPA RSL
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Table 3A
Chemicals of Concern in Groundwater  (October 2018 Sampling Event)
Former Greif Brothers
2nd Avenue Southwest
Cullman, Cullman County, Alabama
Bullock Environmental, LLC Project #: 18-CULL01

Client Sample ID BMW-1 BMW-2 BMW-3 BMW-4 BMW-5 BMW-6 BMW-7 BMW-8 BMW-9 BMW-10 BMW-11 BMW-12 BMW-13
Date Collected 10/18/2018 10/18/2018 10/18/2018 10/18/2018 10/18/2018 10/18/2018 10/18/201810/18/201810/18/2018 10/18/2018 10/18/2018 10/18/2018 10/18/2018

Method Analyte Units
RSL* / 
MCL Result Result Result Result Result Result Result Result Result Result Result Result Result

8260B N-BUTYLBENZENE mg/l 1* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.017 0.013 <0.005 <0.005 <0.005 <0.005 <0.005
8260B SEC-BUTYLBENZENE mg/l 2* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005
8260B CHLOROETHANE mg/l 2.1* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.007 0.169 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 1,2-DICHLOROBENZENE mg/l 0.6 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 1,1-DICHLOROETHANE mg/l 0.0028* <0.005 <0.005 <0.005 <0.005 0.008 <0.005 0.014 0.125 <0.005 <0.005 <0.005 0.011 <0.005
8260B 1,1-DICHLOROETHENE mg/l 0.007 <0.005 <0.005 <0.005 <0.005 0.018 <0.005 <0.005 0.406 <0.005 <0.005 <0.005 0.009 <0.005
8260B CIS-1,2-DICHLOROETHENE mg/l 0.07 <0.005 0.05 0.033 0.049 0.023 0.007 0.008 0.417 0.006 <0.005 <0.005 0.028 <0.005
8260B TRANS-1,2-DICHLOROETHENEmg/l 0.1 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.009 <0.005 <0.005 <0.005 <0.005 <0.005
8260B ETHYLBENZENE mg/l 0.7 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.163 0.013 <0.005 <0.005 <0.005 <0.005 <0.005
8260B ISOPROPYLBENZENE mg/l 0.045* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 4-ISOPROPYLTOLUENE mg/l NE <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.006 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B NAPHTHALENE mg/l 0.00017* <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.075 0.071 <0.010 <0.010 <0.010 <0.010 <0.010
8260B N-PROPYLBENZENE mg/l 0.066* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.008 0.007 <0.005 <0.005 <0.005 <0.005 <0.005
8260B TETRACHLOROETHENE mg/l 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.014 <0.005 <0.005 <0.005 <0.005 <0.005
8260B TOLUENE mg/l 1 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.016 0.007 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 1,1,1-TRICHLOROETHANE mg/l 0.2 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.239 <0.005 <0.005 <0.005 <0.005 <0.005
8260B TRICHLOROETHENE mg/l 0.005 <0.005 0.143 <0.005 0.014 0.111 <0.005 <0.005 0.599 0.008 <0.005 <0.005 <0.005 <0.005
8260B 1,2,4-TRIMETHYLBENZENE mg/l 0.0056* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.116 0.08 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 1,3,5-TRIMETHYLBENZENE mg/l 0.006* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.033 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B VINYL CHLORIDE mg/l 0.002 0.005 <0.002 0.115 0.015 0.010 <0.002 0.005 0.757 <0.002 <0.002 <0.002 0.003 <0.002
8260B XYLENES, TOTAL mg/l 10 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.894 0.025 <0.005 <0.005 <0.005 <0.005 <0.005

Notes: EPA MCL = Maximum Contaminant Level (MCL) (THQ 0.1) established by EPA Region 9 (May 2018)
All concentrations presented in milligrams per liter (mg/L), parts per million equivalent. Bolded Cell = Detected concentration but below EPA RSL for Tapwater or MCL
*EPA RSL = Regional Screening Level (RSL) for Tapwater (THQ 0.1) established by Environmental Protection Highlighted/bolded cells = Concentration exceeds corresponding EPA RSL/MCL

Agency (EPA) Region 9 (May 2018) NA = Not Analyzed
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Table 3A
Chemicals of Concern in Groundwater  (October 2018 Sampling Event)
Former Greif Brothers
2nd Avenue Southwest
Cullman, Cullman County, Alabama
Bullock Environmental, LLC Project #: 18-CULL01

Client Sample ID MW-1 MW-2 MW-3 MW-3A MW-4R MW-5 MW-6 MW-8 MW-9 MW-10 MW-11
Date Collected 10/18/2018 10/18/2018 10/18/2018 10/18/2018 10/18/2018 10/18/2018 10/18/201810/18/201810/18/2018 10/18/2018 10/18/2018

Method Analyte Units
RSL* / 
MCL Result Result Result Result Result Result Result Result Result Result Result

8260B N-BUTYLBENZENE mg/l 1* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B SEC-BUTYLBENZENE mg/l 2* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B CHLOROETHANE mg/l 2.1* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 1,2-DICHLOROBENZENE mg/l 0.6 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.008 <0.005
8260B 1,1-DICHLOROETHANE mg/l 0.0028* <0.005 <0.005 0.224 0.076 <0.005 <0.005 0.006 <0.005 <0.005 0.01 <0.005
8260B 1,1-DICHLOROETHENE mg/l 0.007 <0.005 <0.005 0.11 0.098 <0.005 <0.005 0.014 <0.005 <0.005 0.108 <0.005
8260B CIS-1,2-DICHLOROETHENE mg/l 0.07 0.023 0.025 0.581 0.828 <0.005 <0.005 5.9 <0.005 0.098 0.8 <0.005
8260B TRANS-1,2-DICHLOROETHENEmg/l 0.1 <0.005 <0.005 0.008 0.008 <0.005 <0.005 0.027 <0.005 <0.005 0.005 <0.005
8260B ETHYLBENZENE mg/l 0.7 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B ISOPROPYLBENZENE mg/l 0.045* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 4-ISOPROPYLTOLUENE mg/l NE <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B NAPHTHALENE mg/l 0.00017* <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
8260B N-PROPYLBENZENE mg/l 0.066* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B TETRACHLOROETHENE mg/l 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B TOLUENE mg/l 1 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 1,1,1-TRICHLOROETHANE mg/l 0.2 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B TRICHLOROETHENE mg/l 0.005 0.025 <0.005 0.338 0.198 <0.005 <0.005 0.015 <0.005 0.073 4.59 <0.005
8260B 1,2,4-TRIMETHYLBENZENE mg/l 0.0056* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B 1,3,5-TRIMETHYLBENZENE mg/l 0.006* <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
8260B VINYL CHLORIDE mg/l 0.002 <0.002 0.003 0.249 0.017 <0.002 <0.002 1.02 <0.002 0.011 0.024 <0.002
8260B XYLENES, TOTAL mg/l 10 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005

Notes: EPA MCL = Maximum Contaminant Level (MCL) (THQ 0.1) established by EPA Region 9 (May 2018)
All concentrations presented in milligrams per liter (mg/L), parts per million equivalent. Bolded Cell = Detected concentration but below EPA RSL for Tapwater or MCL
*EPA RSL = Regional Screening Level (RSL) for Tapwater (THQ 0.1) established by Environmental Protection Highlighted/bolded cells = Concentration exceeds corresponding EPA RSL/MCL

Agency (EPA) Region 9 (May 2018) NA = Not Analyzed
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Table 3B
Chemicals of Concern in Groundwater  (Historical Summary)
Former Greif Brothers
2nd Avenue Southwest
Cullman, Cullman County, Alabama
Bullock Environmental, LLC Project #: 18-CULL01

Chemical of Concern PCE TCE cis-1,2-DCE VC 1,1-DCA 1,1-DCE
MCL/Screening Value Date Units 0.005 0.005 0.07 0.002 0.0028 0.007
SB-9 (Adj. to MW-1) 7/20/01 mg/L BDL BDL 2.44 2.98 BDL 0.0179

MW-1

5/2/02 mg/L BDL 0.341 0.174 0.0035 BDL 0.0283
8/14/07 mg/L BDL 0.109 0.121 BDL BDL 0.007
1/9/09 mg/L BDL BDL BDL BDL BDL BDL
2/11/10 mg/L BDL 0.197 0.196 0.002 BDL BDL
9/25/14 mg/L BDL 0.067 0.078 0.002 0.341 0.005
5/23/17 mg/L BDL 0.0427 0.0441 BDL 0.109 BDL

10/18/18 mg/L BDL 0.025 BDL BDL BDL BDL

MW-2

7/20/01 mg/L BDL 0.0334 0.071 0.0161 0.197 BDL
5/2/02 mg/L BDL 0.0075 0.0312 0.0058 0.067 BDL

8/14/07 mg/L BDL BDL 0.024 BDL 0.0427 BDL
1/9/09 mg/L BDL BDL BDL BDL BDL BDL
2/11/10 mg/L BDL BDL 0.011 0.004 BDL BDL
9/25/14 mg/L BDL BDL 0.025 0.006 BDL BDL
5/23/17 mg/L BDL BDL 0.0063 BDL BDL BDL

10/18/18 mg/L BDL BDL 0.0063 BDL BDL 0.003

MW-3

5/2/02 mg/L 0.052 21.6 12.2 0.548 6.34 8.92
8/14/07 mg/L 0.047 56.1 10.4 1.17 BDL 19
1/9/09 mg/L NS NS NS NS NS NS
2/11/10 mg/L BDL 0.323 0.285 0.043 BDL BDL
9/25/14 mg/L 0.072 30 1.84 0.424 0.832 6.08
5/23/17 mg/L BDL 0.254 0.882 0.157 0.0732 0.105

10/18/18 mg/L BDL 0.338 0.581 0.249 0.224 0.11
Sump-Surface Water 5/2/02 mg/L BDL 0.185 0.317 0.0064 BDL BDL

MW-3A 10/18/18 mg/L BDL 0.198 0.828 0.017 0.076 0.098

MW-4

5/2/02 mg/L 0.098 88.6 15.8 0.048 BDL 0.112
8/14/07 mg/L 0.052 71.9 17.4 0.81 BDL 0.087
1/9/09 mg/L 0.061 54.3 15 0.429 BDL 0.119
2/11/10 mg/L 0.05 30.4 11.3 0.412 BDL 0.063
3/18/11 mg/L 0.067 42.7 13.4 0.699 BDL 0.099

MW-4R

3/29/12 mg/L 0.138 0.899 0.257 BDL BDL BDL
8/30/12 mg/L 0.016 0.023 0.026 BDL BDL BDL
9/25/14 mg/L BDL BDL BDL BDL BDL BDL
5/23/17 mg/L BDL 0.0012 BDL BDL BDL BDL

10/18/18 mg/L BDL BDL BDL BDL BDL BDL
SB-5 7/20/01 mg/L BDL 0.0274 0.0651 0.0145 0.054 0.0193
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Table 3B
Chemicals of Concern in Groundwater  (Historical Summary)
Former Greif Brothers
2nd Avenue Southwest
Cullman, Cullman County, Alabama
Bullock Environmental, LLC Project #: 18-CULL01

Chemical of Concern PCE TCE cis-1,2-DCE VC 1,1-DCA 1,1-DCE

MW-5

7/20/01 mg/LArsenic=0.13 mg/L, Chromium=18.3 mg/L
5/2/02 mg/L BDL BDL BDL BDL BDL BDL

8/14/07 mg/L BDL BDL BDL BDL BDL BDL
1/9/09 mg/L BDL BDL BDL BDL BDL BDL
2/11/10 mg/L BDL BDL BDL BDL BDL BDL
9/25/14 mg/L BDL BDL BDL BDL BDL BDL
5/23/17 mg/L BDL BDL BDL BDL BDL BDL

10/18/18 mg/L NS NS NS NS NS NS

MW-6

5/2/02 mg/L BDL 0.178 1.66 0.25 BDL BDL
8/14/07 mg/L BDL 0.78 10.3 1.29 BDL 0.013
1/9/09 mg/L BDL 0.815 7.15 0.81 BDL 0.026
2/11/10 mg/L BDL 1.06 10.1 1.22 BDL 0.032
3/18/11 mg/L BDL NS NS NS NS NS
3/29/12 mg/L BDL 0.833 8.0 1.05 BDL 0.017
8/30/12 mg/L BDL 0.435 6.61 0.689 BDL 0.009
9/25/14 mg/L BDL 0.096 1.29 0.028 BDL <0.005
5/23/17 mg/L BDL 0.429 11.5 1.57 0.0107 0.0247

10/18/18 mg/L BDL 0.015 5.9 1.02 0.006 0.014
MW-7 2/11/10 mg/L BDL BDL BDL BDL BDL BDL
MW-8 2/11/10 mg/L BDL BDL BDL BDL BDL BDL

MW-9

2011 mg/L BDL 0.036 0.076 0.034 BDL 0.014
2012 mg/L BDL 0.225 0.3 0.05 BDL BDL
2013 mg/L BDL NS NS NS BDL BDL

9/25/14 mg/L BDL 0.229 0.292 0.033 BDL BDL
5/23/17 mg/L BDL 0.109 0.146 0.0148 BDL 0.00347

10/18/18 mg/L BDL 0.073 0.098 0.011 BDL BDL

MW-10

2011 mg/L 0.068 2.3 0.599 0.005 BDL 0.005
2012 mg/L NS NS NS NS NS NS
2013 mg/L 0.055 1.89 0.49 0.012 BDL 0.01

9/25/14 mg/L 0.039 2.51 0.366 0.006 BDL 0.007
5/23/17 mg/L 0.189 1.4 0.38 0.00728 BDL 0.0421

10/18/18 mg/L BDL 4.59 0.8 0.024 0.01 0.108

MW-11 5/23/17 mg/L BDL BDL BDL BDL BDL BDL
10/18/18 BDL BDL BDL BDL BDL BDL

Notes:
All concentrations presented in milligrams per liter (mg/L), parts per million equivalent.
*EPA RSL = Regional Screening Level (RSL) for Tapwater (THQ 0.1) established by 
Environmental Protection Agency
EPA MCL = Maximum Contaminant Level (MCL) (THQ 0.1) established by EPA Region 9 (May 2018)
Bolded Cell = Detected concentration but below EPA RSL for Tapwater or MCL
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MW-6
Date TCE cis-1,2-DCE VC 1,1-DCA
5/2/02 0.178 1.66 0.25 0
8/14/07 0.78 10.3 1.29 0
1/9/09 0.815 7.15 0.81 0
2/11/10 1.06 10.1 1.22 0
3/29/12 0.833 8.0 1.05 0
8/30/12 0.435 6.61 0.689 0
9/25/14 0.096 1.29 0.028 0
5/23/17 0.429 11.5 1.57 0.0107
10/18/18 0.015 5.9 1.02 0.006

MW-10
Date TCE cis-1,2-DCE VC 1,1-DCA
3/29/12 2.3 0.599 0.005 NS
8/30/12 1.89 0.49 0.012 0
9/25/14 2.51 0.366 0.006 0
5/23/17 1.4 0.38 0.00728 0
10/18/18 4.59 0.8 0.024 0.01

0

1.25

2.5

3.75

5

3/29/12 8/30/12 9/25/14 5/23/17 10/18/18

TCE cis-1,2-DCE VC

0

3

6

9

12

5/2/02 1/9/09 3/29/12 9/25/14 10/18/18

TCE 1,1-DCA VC cis-1,2-DCE

MW-9
Date TCE cis-1,2-DCE VC 1,1-DCA
2011 0.036 0.076 0.034 0
2012 0.225 0.3 0.05 0
9/25/14 0.229 0.292 0.033 0
5/23/17 0.109 0.146 0.0148 0
10/18/18 0.073 0.098 0.011 0

0

0.075

0.15

0.225

0.3

2011 2012 9/25/14 5/23/17 10/18/18

TCE cis-1,2-DCE VC 1,1-DCA

MW-4R

Date PCE TCE cis-1,2-DCE VC 1,1-DCA
3/29/12 0.138 0.899 0.257 0 0
8/30/12 0.016 0.023 0.026 0 0
9/25/14 0 0 0BDL 0 0
5/23/17 BDL 0.0012 0 0 0
10/18/18 0 0 0 0 0

0

0.225

0.45

0.675

0.9

3/29/12 8/30/12 9/25/14 5/23/17 10/18/18

PCE TCE cis-1,2-DCE VC 1,1-DCA

TABLE 3C:          COC CONCENTRATIONS OVER TIME
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2011 2012 9/25/14 5/23/17 10/18/18 3/29/12 8/30/12 9/25/14 5/23/17 10/18/18

MW-1
Date TCE cis-1,2-DCE VC 1,1-DCA
5/2/02 0.341 0.174 0.0035 0
8/14/07 0.109 0.121 0 0
1/9/09 0 0 0 0
2/11/10 0.197 0.196 0.002 0
9/25/14 0.067 0.078 0.002 0.341
5/23/17 0.0427 0 0 0.109
10/18/18 0.025 0 0 0

0

0.1

0.2

0.3

0.4

5/2/02 1/9/09 9/25/14 10/18/18

TCE cis-1,2-DCE VC 1,1-DCA

MW-4

Date PCE TCE cis-1,2-DCE VC 1,1-DCA
5/2/02 0.098 88.6 15.8 0.048 BDL
8/14/07 0.052 71.9 17.4 0.81 BDL
1/9/09 0.061 54.3 15 0.429 BDL
2/11/10 0.05 30.4 11.3 0.412 BDL
3/18/11 0.067 42.7 13.4 0.699 BDL

0

22.5

45

67.5

90

5/2/02 8/14/07 1/9/09 2/11/10 3/18/11

PCE TCE cis-1,2-DCE VC 1,1-DCA
BDL 0.198

MW-3
Date PCE TCE cis-1,2-DCE VC 1,1-DCA
5/2/02 0.052 21.6 12.2 0.548 6.34
8/14/07 0.047 56.1 10.4 1.17 0
2/11/10 0 0.323 0.285 0.043 0
9/25/14 0.072 30 1.84 0.424 0.832
5/23/17 0 0.254 0.882 0.157 0.0732
10/18/18 0 0.338 0.581 0.249 0.224

0

15

30

45

60

5/2/02 8/14/07 2/11/10 9/25/14 5/23/17 10/18/18

PCE TCE cis-1,2-DCE VC 1,1-DCA
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Table 4A
Chemicals of Concern in Groundwater-Vapor Intrusion Evaluation (MAXIMUM CONCENTRATIONS)
Former Greif Brothers
409 2nd Avenue NE
Cullman, Cullman County, Alabama
Bullock Environmental, LLC Project #: 18-CULL01

COMMERCIAL
Client Sample ID

Maximum 
Concentration Well Location

VI EILCR (using 
EPA default AF)

VI HQ (using EPA 
default AF)

VI EILCR (using EPA 
gw AF for fine grain)

VI HQ (using EPA 
gw AF for fine 

grain)
Date Collected
Method Analyte Units RSL* or MCL
8260B 1,1-DICHLOROETHANE mg/l 0.0028* 0.224 MW-3 6.70E-06 No RfC 3.35E-06 No RfC
8260B 1,1-DICHLOROETHENE mg/l 0.007 0.406 BMW-8 No IUR 4.90E-01 No IUR 2.45E-01
8260B CIS-1,2-DICHLOROETHENE mg/l 0.07 5.9 MW-6 Not Applicable Not Applicable
8270C-SIM NAPHTHALENE mg/l 0.00017* 0.075 BMW-7 3.70E-06 1.00E-01 1.85E-06 5.00E-02
8260B TETRACHLOROETHENE mg/l 0.005 14 BMW-8 2.15E-07 5.80E-02 1.08E-07 2.90E-02
8260B 1,1,1-TRICHLOROETHANE mg/l 0.2 0.239 BMW-8 No IUR 7.70E-03 No IUR 3.85E-03
8260B TRICHLOROETHENE mg/l 0.005 4.59 MW-10 6.20E-04 2.10E+02 3.10E-04 1.05E+02
8260B 1,2,4-TRIMETHYLBENZENE mg/l 0.0056* 0.116 BMW-7 No IUR 9.50E-01 No IUR 4.75E-01
8260B 1,3,5-TRIMETHYLBENZENE mg/l 0.006* 0.033 BMW-7 Not Applicable Not Applicable
8260B VINYL CHLORIDE mg/l 0.002 1.02 MW-6 4.16E-04 2.60E+00 2.08E-04 1.30E+00

Cumulative Risk for All Compounds 1.05E-03 2.14E+02 5.23E-04 1.07E+02

All concentrations presented in milligrams per liter (mg/L), parts per million
EPA RSL = Regional Screening Level (RSL) for Tapwater established by Environmental Protection Agency (EPA) Region 9 (June 2017)
EPA MCL = Maximum Contaminant Level MCL established by Environmental Protection Agency (EPA) Region 9 (June 2017)
* = EPA RSL for Tapwater used
NA = Not analyzed AF= Attenuation Factor for vapor from groundwater in fine-grained lithology (EPA 2015)
Bolded/highlighted cells = Concentration exceeds corresponding EPA RSL TCR=Target Cancer Risk of 1 X 10-6 
Shaded Cell = Detected Concentration but below EPA MCL tap water THQ= Target Hazard Quotient of 1.0
NE = Not Established NTOX= Insufficient Toxicity for complete pathway
VI CR Vapor Intrusion Carcinogenic Risk No IUR= No Inhalation Unit Risk Factor
VI HQ Vapor Intrusion Hazard Quotient (Non-carcinogenic)
Vapor Risk Using EPA-recommended default exposure factors and Exposure factors (0.001 AF for groundwater)
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Table 4B
Chemicals of Concern in Groundwater-Vapor Intrusion Evaluation (CONCENTRATIONS NEAR BUILDING)
Former Greif Brothers
409 2nd Avenue NE
Cullman, Cullman County, Alabama
Bullock Environmental, LLC Project #: 18-CULL01

COMMERCIAL
Client Sample ID

CONCENTRATION 
AT STRUCTURE Well Location VI EILCR (using 

EPA default AF)
VI HQ (using EPA 

default AF)
VI EILCR (using EPA 
gw AF for fine grain)

VI HQ (using EPA 
gw AF for fine 

grain)
Date Collected
Method Analyte Units RSL* or MCL
8260B 1,1-DICHLOROETHANE mg/l 0.0028* 0.224

BMW-5, 
BMW-8, 
MW-3, 

MW-3A

6.70E-06 No RfC 3.35E-06 No RfC

8260B 1,1-DICHLOROETHENE mg/l 0.007 0.406 No IUR 4.95E-01 No IUR 2.48E-01
8260B CIS-1,2-DICHLOROETHENE mg/l 0.07 0.454 Not Applicable Not Applicable

8270C-SIM NAPHTHALENE mg/l 0.00017* 0.071 3.54E-06 9.72E-02 1.77E-06 4.86E-02
8260B TETRACHLOROETHENE mg/l 0.005 0.014 2.15E-07 5.80E-02 1.08E-07 2.90E-02
8260B 1,1,1-TRICHLOROETHANE mg/l 0.2 0.239 No IUR 7.70E-03 No IUR 3.85E-03
8260B TRICHLOROETHENE mg/l 0.005 0.599 4.19E-05 1.43E+01 2.10E-05 7.15E+00
8260B 1,2,4-TRIMETHYLBENZENE mg/l 0.0056* 0.08 No IUR 7.67E-02 No IUR 3.84E-02
8260B 1,3,5-TRIMETHYLBENZENE mg/l 0.006* 0.033 Not Applicable 4.50E-02 Not Applicable
8260B VINYL CHLORIDE mg/l 0.002 0.757 1.04E-04 6.64E-01 5.20E-05 3.32E-01

Cumulative Risk for All Compounds 1.56E-04 1.57E+01 7.82E-05 7.85E+00

Notes:
All concentrations presented in milligrams per liter (mg/L), parts per million
EPA RSL = Regional Screening Level (RSL) for Tapwater established by Environmental Protection Agency (EPA) Region 9 (June 2017)
EPA MCL = Maximum Contaminant Level MCL established by Environmental Protection Agency (EPA) Region 9 (June 2017)
* = EPA RSL for Tapwater used
NA = Not analyzed
Bolded/highlighted cells = Concentration exceeds corresponding EPA RSL AF= Attenuation Factor for vapor from groundwater in fine-grained lithology (EPA 2015)
Shaded Cell = Detected Concentration but below EPA MCL tap water TCR=Target Cancer Risk of 1 X 10-6 
NE = Not Established THQ= Target Hazard Quotient of 1.0
VI CR Vapor Intrusion Carcinogenic Risk NTOX= Insufficient Toxicity for complete pathway
VI HQ Vapor Intrusion Hazard Quotient (Non-carcinogenic) No IUR= No Inhalation Unit Risk Factor
Vapor Risk Using EPA-recommended default exposure factors and Exposure factors (0.001 AF for groundwater)
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Table 5A
Chemicals of Concern in Groundwater-Vapor Intrusion Evaluation (MAXIMUM CONCENTRATIONS)
(SITE-SPECIFIC PARAMETERS)
Former Greif Brothers
409 2nd Avenue NE
Cullman, Cullman County, Alabama
Bullock Environmental, LLC Project #: 18-CULL01

COMMERCIAL
Client Sample ID

Maximum 
Concentration Well Location VI EILCR (using J&E 

Inputs) VI HQ J&E Inputs)Date Collected
Method Analyte Units RSL* or MCL
8260B 1,1-DICHLOROETHANE mg/l 0.0028* 0.224 MW-3 5.66E-08 No RfC
8260B 1,1-DICHLOROETHENE mg/l 0.007 0.406 BMW-8 No IUR 3.05E-03
8260B CIS-1,2-DICHLOROETHENE mg/l 0.07 5.9 MW-6 Not Applicable
8270C-SIM NAPHTHALENE mg/l 0.00017* 0.075 BMW-7 1.18E-07 3.23E-03
8260B TETRACHLOROETHENE mg/l 0.005 0.014 BMW-8 8.49E-10 2.29E-04

8260B 1,1,1-TRICHLOROETHANE mg/l 0.2 0.239 BMW-8 No IUR 3.81E-05
8260B TRICHLOROETHENE mg/l 0.005 4.59 MW-10 1.43E-05 1.26E+00
8260B 1,2,4-TRIMETHYLBENZENE mg/l 0.0056* 0.116 BMW-7 No IUR 4.38E-04
8260B 1,3,5-TRIMETHYLBENZENE mg/l 0.006* 0.033 BMW-7 Not Applicable 2.26E-04
8260B VINYL CHLORIDE mg/l 0.002 1.02 MW-6 3.19E-06 2.30E-02

Cumulative Risk for All Compounds 1.77E-05 1.29E+00

Notes:
All concentrations presented in milligrams per liter (mg/L), parts per million
EPA RSL = Regional Screening Level (RSL) for Tapwater established by Environmental Protection Agency (EPA) Region 9 (May 2018)
EPA MCL = Maximum Contaminant Level MCL established by Environmental Protection Agency (EPA) Region 9 (May 2018)
* = EPA RSL for Tapwater used
NA = Not analyzed
Bolded/highlighted cells = Concentration exceeds corresponding EPA RSL AF= Attenuation Factor for vapor from groundwater in fine-grained lithology (EPA 2015)
Shaded Cell = Detected Concentration but below EPA MCL tap water TCR=Target Cancer Risk of 1 X 10-6 
NE = Not Established THQ= Target Hazard Quotient of 1.0
VI CR Vapor Intrusion Carcinogenic Risk NTOX= Insufficient Toxicity for complete pathway
VI HQ Vapor Intrusion Hazard Quotient (Non-carcinogenic) No IUR= No Inhalation Unit Risk Factor
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Table 5B
Chemicals of Concern in Groundwater-Vapor Intrusion Evaluation (CONCENTRATIONS NEAR BUILDING)
(SITE-SPECIFIC PARAMETERS)
Former Greif Brothers
409 2nd Avenue NE
Cullman, Cullman County, Alabama
Bullock Environmental, LLC Project #: 18-CULL01

COMMERCIAL
Client Sample ID

CONCENTRATION 
AT STRUCTURE Well Location VI EILCR (using J&E 

Inputs) VI HQ J&E Inputs)Date Collected
Method Analyte Units RSL* or MCL
8260B 1,1-DICHLOROETHANE mg/l 0.0028* 0.224

MAXIMIUM 
CONCENTRATION 
OF WELLS BMW-5, 

BMW-8, MW-3, 
MW-3A

5.66E-08 No RfC
8260B 1,1-DICHLOROETHENE mg/l 0.007 0.406 No IUR 3.05E-03
8260B CIS-1,2-DICHLOROETHENE mg/l 0.07 0.454 Not Applicable
8270C-SIM NAPHTHALENE mg/l 0.00017* 0.071 1.18E-07 3.23E-03
8260B TETRACHLOROETHENE mg/l 0.005 0.014 8.49E-10 2.29E-04

8260B 1,1,1-TRICHLOROETHANE mg/l 0.2 0.239 No IUR 3.81E-05
8260B TRICHLOROETHENE mg/l 0.005 0.599 1.87E-06 1.65E-01
8260B 1,2,4-TRIMETHYLBENZENE mg/l 0.0056* 0.08 No IUR 4.38E-04
8260B 1,3,5-TRIMETHYLBENZENE mg/l 0.006* 0.033 Not Applicable 2.26E-04
8260B VINYL CHLORIDE mg/l 0.002 0.757 2.37E-06 1.50E-02

Cumulative Risk for All Compounds 4.42E-06 1.87E-01

Notes:
All concentrations presented in milligrams per liter (mg/L), parts per million
EPA RSL = Regional Screening Level (RSL) for Tapwater established by Environmental Protection Agency (EPA) Region 9 (May 2018)
EPA MCL = Maximum Contaminant Level MCL established by Environmental Protection Agency (EPA) Region 9 (May 2018)
* = EPA RSL for Tapwater used
NA = Not analyzed
Bolded/highlighted cells = Concentration exceeds corresponding EPA RSL AF= Attenuation Factor for vapor from groundwater in fine-grained lithology (EPA 2015)
Shaded Cell = Detected Concentration but below EPA MCL tap water TCR=Target Cancer Risk of 1 X 10-6 
NE = Not Established THQ= Target Hazard Quotient of 1.0
VI CR Vapor Intrusion Carcinogenic Risk NTOX= Insufficient Toxicity for complete pathway
VI HQ Vapor Intrusion Hazard Quotient (Non-carcinogenic) No IUR= No Inhalation Unit Risk Factor
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Oregon Department of Environmental Quality

RBDM Conceptual Site Model
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(2)  Include separate columns for these two exposure scenarios if necessary.
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HISTORICAL SITE ASSESSMENT REPORTS AND REGULATORY CORRESPONDENCE 

 !  !20

douglas
Text Box

douglas
Text Box
 1. 2002 Phase III Site Assessment (ERM, Inc.); 2. 2010 Pre-Remedial Groundwater Report (Goodwyn Mills & Cawood); 3. 2012 Underground Injection Permit Application & Installation of Sodium Permanganate into on onsite soil to address elevated volatile organic compounds (VOCs) noted in groundwater on the west-central portion of the Site; 4. 2015 Cleanup Action Activities for Greif Facility, Cullman, Alabama-Final Report (Goodwyn Mills & Cawood); 5. 2017 Groundwater Monitoring Report (Terracon, Inc.); and  6. 2018 Modified Cleanup Plan (Goodwyn Mills & Cawood).
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MAY 2017 GROUNDWATER MONITORING REPORT
Former Greif Brothers Property

Cullman, Cullman County, Alabama
ALRERA Site No. 461-9496

Terracon Project No. E117703
July 27, 2017

 INTRODUCTION

Site Name Former Greif Brothers Property

Site Location/Address 2nd Avenue Northeast, Cullman, Cullman County, Alabama

Site Improvements
The site is developed with several municipal structures including the
Street Department, the City Garage, the Sanitation Department, and
the Police Department.

Anticipated Future Site Use The site is to be developed into a Park for the City of Cullman

The site consists of approximately two city blocks from 8th Street Northeast on the north, 2nd

Avenue Northeast on the east, Elizabeth Street Northeast on the south, and Railroad tracks on
the west. Several structures are located on-site and include the Cullman City Garage, the Cullman
Street Department and city storage, and the Cullman Police Department. The remaining portions
of the site consist of paved parking areas and two single-family residences that are located on
the northeast portion of the site.

The site location is depicted on Figure 1, which was reproduced from a portion of the USGS 7.5-
minute series topographic map. A Site Map of the site is included as Figure 2.

 SITE HISTORY AND STATUS

Terracon reviewed several documents regarding former environmental investigations and
remediation activities at the site via ADEM’s eFile website and through documents supplied
directly to Terracon by ADEM. The following reports were reviewed:

■ Phase III Remedial Investigation (RI) Report dated July 2002 prepared by Environmental
Resources Management (ERM).

■ Voluntary Cleanup Program Application, Assessment, & Cleanup Plan City of
Cullman/Greif Property dated November 25, 2008 prepared by ERM.

■ Passive Soil Gas Survey Data Report dated October 19, 2009 prepared by Beacon
Environmental Services, Inc.

■ Greif Brothers Phase II Report Annual Sampling 2010 dated March 2010 prepared by
Goodwyn, Mills, and Cawood, Inc. (GMC).
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■ Environmental Information Document, Brownfield Cleanup Alternatives, Greif Facility,
Cullman, Alabama dated June 2013 prepared by GMC.

■ Brownfield Cleanup Report for EPA Region 4 Grant Activities, Cleanup Action Activities
for Greif Facility, Cullman, Alabama, Final Report dated March 2015 and Revision 3 dated
May 2015 prepared by GMC.
n

Based on a review of these reports, there were/are 11 Areas of Concern (AOC) on the former
Greif Brothers property.  The AOCs include:

AOC 1 Scrap Metal and Equipment Storage Yard
AOC 2 Hazardous Material Storage Area
AOC 3 Trichloroethylene (TCE) Degreaser Area
AOC 4 Oil Stained Soil Along West Property Line, Adjacent to Railroad Track
AOC 5 Hazardous Waste Storage Area/Light Gauge Paint Room
AOC 6 Former UST – West Entrance of the Raible Division Heavy Gauge Assembly

Area
AOC 7 Former UST - Southeast Corner of Cullman Supply Company Electric Shop
AOC 8 Dry Well and Adjacent Solvent Recovery Room
AOC 9 Basement Vault
AOC 10 Oil Drum Storage Rack – Cullman Supply
AOC 11 Former Hazardous Waste Storage Shed
AOC 12 Former Satellite Hazardous Waste Accumulation and Paint Storage Room

Of these 12 AOCs, Phase II investigation activities indicated concentrations of contaminants
above federal and/or state screening levels in AOCs 1, 2, 3, 4, 5 and 11.  Based on sampling
conducted by GMC it appears that the Brownfield’s Cleanup Grant was used to remediate soil
and groundwater across the site.  It appears that the majority of the site was remediated; however,
GMC recommended additional sampling of some of the monitoring wells.  There was no report
indicating the sampling has been conducted.

ADEM has not issued a letter of concurrence for the site; therefore, the site remains in the
Alabama Voluntary Cleanup Program without closure.

This report documents the sampling of the groundwater monitoring wells located on the site.

 GROUNDWATER MEASUREMENTS

The uppermost aquifer in the vicinity of the subject site is represented by water in the
unconsolidated residual soils. The monitoring well network sampled consists of eight monitoring
wells designated MW-1, MW-2, MW-3, MW-4R, MW-6, MW-9, MW-10, and MW-11. Terracon has
not been provided any monitoring well construction information nor was any found in the previous
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reports submitted to ADEM.  Depths to groundwater and total well depths were measured from a
designated point at the top of the well casings on May 23, 2017, using an electronic water level
indicator.

Top of well casing elevations have not been provided to Terracon therefore the groundwater flow
direction could not be determined; however, previous reports indicate groundwater flow is towards
the south. Prior to any additional sampling, the wells will be surveyed to obtain top of casing
elevations.

 GROUNDWATER SAMPLING

During the May 23, 2017, groundwater monitoring event, monitoring wells MW-1, MW-2, MW-3,
MW-4R, MW-6, MW-9, MW-10, and MW-11 were sampled. The depths to water and total well
depths were recorded to calculate the volume of standing water (one well volume) in the wells to
be purged. Prior to groundwater sample collection, the monitoring well is typically purged of either
three well volumes of water or until the well goes dry.

Prior to sample collection, groundwater from each monitoring well was field-screened for
dissolved oxygen (DO),oxidation/reduction potential (ORP), specific conductivity, pH, and
temperature. Evaluation of these intrinsic parameters can be used as a secondary line of evidence
that natural attenuation processes are occurring in the impacted groundwater. The collected
parameter data are presented on the monitoring well sampling records included as Appendix A.

Groundwater samples were collected from monitoring wells MW-1, MW-2, MW-3, MW-4R, MW-6,
MW-9, MW-10, and MW-11 with dedicated, disposable bailers, dispensed into labeled, laboratory-
provided containers, and placed in a cooler containing ice.

The groundwater samples were shipped under chain-of-custody to ESC Lab Sciences (ESC) in
Mount Juliet, Tennessee and analyzed for 8 Resource Conservation and Recovery Act (RCRA)
metals by EPA Method 6010B and volatile organic compounds (VOCs) by EPA Method 8260B.
Monitoring well sampling records are included as Appendix A.

COCs detected in the groundwater samples were compared to the EPA Maximum Contaminant
Levels (MCLs) and the EPA Region 4 Regional Screening Levels (RSL’s) for tapwater (TR=1E-
06 and THQ=0.1).  Comparisons of the detected concentrations are bulleted below:

4.1 Metals Analytical

The following metals were detected above the reported detection limits (RDL) in at least one of
the groundwater samples collected during the May 2017 monitoring event:
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n Arsenic
n Barium
n Chromium
n Copper
n Lead

The metals exceeding the MCL during the May 2017 event were:

n Arsenic (MW-2, MW-3, and MW-10),
n Cadmium (MW-2)
n Lead (MW-2, MW-3, and MW-10).

The metals exceeding the RSL during the May 2017 event were:

n Barium (MW-10),
n Cadmium (MW-3)

4.2 VOC Analytical

The following VOCs were detected in at least one of the groundwater samples collected during
the May 2017 monitoring event:

n Benzene
n Sec-Butylbenzene
n 1,1-Dichloroethane (DCA)
n 1,2-DCA
n 1,1-Dichloroethene (DCE)
n cis-1,2-DCE
n trans-1,2-DCE
n Isopropylbenzene
n Tetrachloroethene (PCE)
n 1,1,2-Trichloroethane (TCA)
n Trichloroethene (TCE)
n Vinyl Chloride (VC)

Of the VOCs listed above, the VOCs exceeding the MCLs during the May 2017 event were:

n 1,1-DCE (MW-3, MW-6, and MW-10)
n cis-1,2-DCE (MW-3, MW-6, MW-9, and MW-10)
n PCE (MW-10)
n TCE (MW-1, MW-3, MW-6, MW-9, and MW-10)
n VC (MW-3, MW-6, MW-9, and MW-10)
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The VOCs exceeding the tapwater RSLs during the May 2017 event were:

n Benzene (MW-6)
n 1,1-DCA (MW-1, MW-3, MW-6, and MW-10)
n 1,2-DCA (MW-6)
n Cis-1,2-DCE (MW-1 and MW-2)
n Trans-1,2-DCE (MW-6)
n 1,1,2-TCA (MW-6)
n TCE (MW-4R)

A summary of the groundwater sample laboratory analytical results is presented on Table 2. The
groundwater sample laboratory analytical report is included as Appendix B.

 CONCLUSIONS

Based on the analytical results, field observations, and findings, Terracon concludes the following:

■ Arsenic, cadmium, and lead are present at concentrations above the MCL;

■ The presence of these metals could be due to suspended sediment on the samples, in
the future, we will analyze the samples for dissolved metals.

■ Several VOCs were present at concentrations greater than the MCL and tapwater RSLs.



Table 1
Summary of Groundwater Measurements
Former Greif Brothers Property
Cullman, Cullman County, Alabama
Project No. E1177003

Top of Casing Measured Groundwater
Elevation* Depth to Water Elevation*
(ft amsl) (ft btoc) (ft amsl)

MW-1 05/23/17 1.40
MW-2 04/01/16 0.65
MW-3 04/01/16 1.92

MW-4R 04/01/16 1.16
MW-6 04/01/16 5.92
MW-9 04/01/16 2.40

MW-10 04/01/16 3.84
MW-11 04/01/16 23.51

ft amsl - feet above mean sea level
ft btoc- feet below top of casing

Monitoring Well Date
Measured

Page 1 of 1



Table 2
Summary of Analytical Data
Former Greif Brothers Property
Cullman, Cullman County, Alabama
Project No. E1177003

MW-1 MW-2 MW-3 MW-4R MW-6 MW-9 MW-10 MW-11
05/23/2017 05/23/2017 05/23/2017 05/23/2017 05/23/2017 05/23/2017 05/23/2017 05/23/2017

Analyte  MCL
Tapwater

RSL Result Result Result Result Result Result Result Result
Arsenic 0.01 0.000052 <0.01 0.0202 0.0294 <0.01 <0.01 <0.01 0.0206 <0.01
Barium 2 0.38 0.0512 0.0855 0.194 0.0866 0.0623 0.124 0.431 0.209
Cadmium 0.005 0.00092 <0.002 0.0203 0.00242 <0.002 <0.002 <0.002 <0.002 <0.002
Chromium 0.1 2.2 <0.01 0.0166 0.0919 0.0144 <0.01 0.0149 0.0743 0.0163
Lead 0.015 0.015 <0.005 0.0272 0.0485 0.00845 <0.005 0.00688 0.0677 0.0103
Selenium 0.05 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Silver 0.0094 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Mercury 0.002 0.00057 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Acetone 1.4 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acrolein 0.0000042 <0.00887 <0.00887 <0.00887 <0.00887 <0.00887 <0.00887 <0.00887 <0.00887
Acrylonitrile 0.000052 <0.00187 <0.00187 <0.00187 <0.00187 <0.00187 <0.00187 <0.00187 <0.00187
Benzene 0.005 0.00046 <0.000331 <0.000331 <0.000331 <0.000331 0.00429 <0.000331 <0.000331 <0.000331
Bromobenzene 0.0062 <0.000352 <0.000352 <0.000352 <0.000352 <0.000352 <0.000352 <0.000352 <0.000352
Bromodichloromethane 0.00013 <0.00038 <0.00038 <0.00038 <0.00038 <0.00038 <0.00038 <0.00038 <0.00038
Bromoform 0.0033 <0.000469 <0.000469 <0.000469 <0.000469 <0.000469 <0.000469 <0.000469 <0.000469
Bromomethane 0.00075 <0.000866 <0.000866 <0.000866 <0.000866 <0.000866 <0.000866 <0.000866 <0.000866
n-Butylbenzene 0.1 <0.000361 <0.000361 <0.000361 <0.000361 <0.000361 <0.000361 <0.000361 <0.000361
sec-Butylbenzene 0.2 <0.000365 <0.000365 <0.000365 <0.000365 <0.000365 <0.000365 0.00158 <0.000365
tert-Butylbenzene 0.069 <0.000399 <0.000399 <0.000399 <0.000399 <0.000399 <0.000399 <0.000399 <0.000399
Carbon tetrachloride 0.005 0.00046 <0.000379 <0.000379 <0.000379 <0.000379 <0.000379 <0.000379 <0.000379 <0.000379
Chlorobenzene 0.1 0.0078 <0.000348 <0.000348 <0.000348 <0.000348 <0.000348 <0.000348 <0.000348 <0.000348
Chlorodibromomethane 0.00087 <0.000327 <0.000327 <0.000327 <0.000327 <0.000327 <0.000327 <0.000327 <0.000327
Chloroethane 2.1 <0.000453 <0.000453 <0.000453 <0.000453 <0.000453 <0.000453 <0.000453 <0.000453
2-Chloroethyl vinyl ether <0.00301 <0.00301 <0.00301 <0.00301 <0.00301 <0.00301 <0.00301 <0.00301
Chloroform 0.00022 <0.000324 <0.000324 <0.000324 <0.000324 <0.000324 <0.000324 <0.000324 <0.000324
Chloromethane 0.019 <0.000276 <0.000276 <0.000276 <0.000276 <0.000276 <0.000276 <0.000276 <0.000276
2-Chlorotoluene 0.024 <0.000375 <0.000375 <0.000375 <0.000375 <0.000375 <0.000375 <0.000375 <0.000375
4-Chlorotoluene 0.025 <0.000351 <0.000351 <0.000351 <0.000351 <0.000351 <0.000351 <0.000351 <0.000351
1,2-Dibromo-3-Chloropropane 0.0002 3.3E-07 <0.00133 <0.00133 <0.00133 <0.00133 <0.00133 <0.00133 <0.00133 <0.00133
1,2-Dibromoethane 0.00005 0.0000075 <0.000381 <0.000381 <0.000381 <0.000381 <0.000381 <0.000381 <0.000381 <0.000381
Dibromomethane 0.00083 <0.000346 <0.000346 <0.000346 <0.000346 <0.000346 <0.000346 <0.000346 <0.000346
1,2-Dichlorobenzene 0.6 0.03 <0.000349 <0.000349 <0.000349 <0.000349 <0.000349 <0.000349 0.00307 <0.000349
1,3-Dichlorobenzene <0.00022 <0.00022 <0.00022 <0.00022 <0.00022 <0.00022 <0.00022 <0.00022
1,4-Dichlorobenzene 0.075 0.00048 <0.000274 <0.000274 <0.000274 <0.000274 <0.000274 <0.000274 <0.000274 <0.000274
Dichlorodifluoromethane 0.02 <0.000551 <0.000551 <0.000551 <0.000551 <0.000551 <0.000551 <0.000551 <0.000551
1,1-Dichloroethane 0.0028 0.00326 <0.000259 0.0732 <0.000259 0.0107 <0.000259 0.00376 <0.000259
1,2-Dichloroethane 0.005 0.00017 <0.000361 <0.000361 <0.000361 <0.000361 0.00446 <0.000361 <0.000361 <0.000361
1,1-Dichloroethene 0.007 0.028 0.0027 <0.000398 0.105 <0.000398 0.0247 0.00347 0.0421 <0.000398
cis-1,2-Dichloroethene 0.07 0.0036 0.0441 0.00633 0.882 <0.00026 11.5 0.146 0.38 <0.00026
trans-1,2-Dichloroethene 0.1 0.036 <0.000396 <0.000396 0.0059 <0.000396 0.0445 0.00215 0.00244 <0.000396
1,2-Dichloropropane 0.005 0.00014 <0.000306 <0.000306 <0.000306 <0.000306 <0.000306 <0.000306 <0.000306 <0.000306
1,1-Dichloropropene <0.000352 <0.000352 <0.000352 <0.000352 <0.000352 <0.000352 <0.000352 <0.000352
1,3-Dichloropropane 0.037 <0.000366 <0.000366 <0.000366 <0.000366 <0.000366 <0.000366 <0.000366 <0.000366
cis-1,3-Dichloropropene 0.00047 <0.000418 <0.000418 <0.000418 <0.000418 <0.000418 <0.000418 <0.000418 <0.000418
trans-1,3-Dichloropropene 0.00047 <0.000419 <0.000419 <0.000419 <0.000419 <0.000419 <0.000419 <0.000419 <0.000419
2,2-Dichloropropane <0.000321 <0.000321 <0.000321 <0.000321 <0.000321 <0.000321 <0.000321 <0.000321
Di-isopropyl ether 0.15 <0.00032 <0.00032 <0.00032 <0.00032 <0.00032 <0.00032 <0.00032 <0.00032
Ethylbenzene 0.7 0.0015 <0.000384 <0.000384 <0.000384 <0.000384 <0.000384 <0.000384 <0.000384 <0.000384
Hexachloro-1,3-butadiene 0.00014 <0.000256 <0.000256 <0.000256 <0.000256 <0.000256 <0.000256 <0.000256 <0.000256
Isopropylbenzene 0.045 <0.000326 <0.000326 <0.000326 <0.000326 0.00258 <0.000326 0.00117 <0.000326
p-Isopropyltoluene <0.00035 <0.00035 <0.00035 <0.00035 <0.00035 <0.00035 <0.00035 <0.00035
2-Butanone (MEK) 0.56 <0.00393 <0.00393 <0.00393 <0.00393 <0.00393 <0.00393 <0.00393 <0.00393
Methylene Chloride 0.005 0.011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
4-Methyl-2-pentanone (MIBK) 0.63 <0.00214 <0.00214 <0.00214 <0.00214 <0.00214 <0.00214 <0.00214 <0.00214
Methyl tert-butyl ether 0.014 <0.000367 <0.000367 <0.000367 <0.000367 <0.000367 <0.000367 <0.000367 <0.000367
Naphthalene 0.00017 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
n-Propylbenzene 0.066 <0.000349 <0.000349 <0.000349 <0.000349 <0.000349 <0.000349 <0.000349 <0.000349
Styrene 0.1 0.12 <0.000307 <0.000307 <0.000307 <0.000307 <0.000307 <0.000307 <0.000307 <0.000307
1,1,1,2-Tetrachloroethane 0.00057 <0.000385 <0.000385 <0.000385 <0.000385 <0.000385 <0.000385 <0.000385 <0.000385
1,1,2,2-Tetrachloroethane 0.000076 <0.00013 <0.00013 <0.00013 <0.00013 <0.00013 <0.00013 <0.00013 <0.00013
1,1,2-Trichlorotrifluoroethane 0.1 <0.000303 <0.000303 <0.000303 <0.000303 <0.000303 <0.000303 <0.000303 <0.000303
Tetrachloroethene 0.005 0.0041 <0.000372 <0.000372 <0.000372 <0.000372 <0.000372 <0.000372 0.0189 <0.000372
Toluene 1 0.11 <0.000412 <0.000412 <0.000412 <0.000412 <0.000412 <0.000412 <0.000412 <0.000412
1,2,3-Trichlorobenzene 0.0007 <0.00023 <0.00023 <0.00023 <0.00023 <0.00023 <0.00023 <0.00023 <0.00023
1,2,4-Trichlorobenzene 0.07 0.0004 <0.000355 <0.000355 <0.000355 <0.000355 <0.000355 <0.000355 <0.000355 <0.000355
1,1,1-Trichloroethane 0.2 0.8 <0.000319 <0.000319 <0.000319 <0.000319 <0.000319 <0.000319 <0.000319 <0.000319
1,1,2-Trichloroethane 0.005 0.000041 <0.000383 <0.000383 <0.000383 <0.000383 0.00154 <0.000383 <0.000383 <0.000383
Trichloroethene 0.005 0.00028 0.0427 <0.000398 0.254 0.00102 0.429 0.109 1.4 <0.000398
Trichlorofluoromethane 0.52 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012 <0.0012
1,2,3-Trichloropropane 7.5E-07 <0.000807 <0.000807 <0.000807 <0.000807 <0.000807 <0.000807 <0.000807 <0.000807
1,2,4-Trimethylbenzene 0.0056 <0.000373 <0.000373 <0.000373 <0.000373 <0.000373 <0.000373 <0.000373 <0.000373
1,2,3-Trimethylbenzene 0.0055 <0.000321 <0.000321 <0.000321 <0.000321 <0.000321 <0.000321 <0.000321 <0.000321
1,3,5-Trimethylbenzene 0.006 <0.000387 <0.000387 <0.000387 <0.000387 <0.000387 <0.000387 <0.000387 <0.000387
Vinyl chloride 0.002 0.000019 <0.000259 <0.000259 0.0157 <0.000259 1.57 0.0148 0.00728 <0.000259
Xylenes, Total 10 0.019 <0.00106 <0.00106 <0.00106 <0.00106 <0.00106 <0.00106 <0.00106 <0.00106
MCL = EPA Maximum Contaminant Level
Tapwater RSL -= Region 4 Regional Screening Levels for tapwater (June 2017, TR=1E-06 and THQ=0.1)
Results are in milligrams per liter (mg/L)

Project Sample ID
Date Collected
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Office Location: Birmingham, AL.

SITE: PROJECT #:

WELL ID: DATE:

SAMPLE TYPE: CITY, STATE

SAMPLED BY: WEATHER:

MONITORING WELL SAMPLING RECORD
WELL MEASUREMENT TIME: 1520
DEPTH TO WATER (feet): 1.40
TOTAL DEPTH OF WELL (feet): 7.63
WATER COLUMN (feet): 6.23
ONE WELL VOLUME (gal): 1.02
THREE WELL VOLUMES (gal): 3.05
ACTUAL GALLONS PURGED: 3.0
PURGE TIME: 1529
METHOD OF PURGING: Bailer
METHOD OF SAMPLING: Bailer
SAMPLE COLLECTION TIME: 1538

INTRINSIC GROUNDWATER PARAMETERS
TIME: 1529 1531 1533 1536
TEMPERATURE (°C): 22.20 21.67 21.70 21.68
SPECIFIC CONDUCTANCE (µs/cm): 106 103.0 104 104
pH (Standard Units): 8.67 8.46 8.39 8.34
DISSOLVED OXYGEN (mg/L) 2.30 2.51 2.57 2.63
ORP (mV): 234 225 222 222

REASON FOR SAMPLING: Post Remediation

METHOD OF SHIPMENT: FedEx to ESC Lab Sciences in Mt. Juliet, TN.

ANALYSIS: VOCs by EPA Method 8260B and RCRA Metals by EPA Method 6010

CONTAINERS: 2 x 40 mL amber glass and 250 ml Plastic

PRESERVATIVE: HCl

REMARKS

ESC - Environmental Science Corp.
oC - degrees Celsius, µs/cm - micro Siemens per centimeter, mg/L - milligrams per Liter, mV - millivolts

ORP - Oxidation-Reduction Potential

MW-1 05/23/17

Grab Cullman, Al

Kyle Haggard Cloudy, 70's

Terracon provides Geotechnical, Environmental, Construction Materials,
and Facilities Consulting Engineering Services delivered with responsiveness,

resourcefulness, and reliability.

Former Greif Brothers Site E1177003



Office Location: Birmingham, AL.

SITE: PROJECT #:

WELL ID: DATE:

SAMPLE TYPE: CITY, STATE

SAMPLED BY: WEATHER:

MONITORING WELL SAMPLING RECORD
WELL MEASUREMENT TIME: 1417
DEPTH TO WATER (feet): 0.65
TOTAL DEPTH OF WELL (feet): 8.30
WATER COLUMN (feet): 7.65
ONE WELL VOLUME (gal): 1.25
THREE WELL VOLUMES (gal): 3.74
ACTUAL GALLONS PURGED: 3.75
PURGE TIME: 1422
METHOD OF PURGING: Bailer
METHOD OF SAMPLING: Bailer
SAMPLE COLLECTION TIME: 1433

INTRINSIC GROUNDWATER PARAMETERS
TIME: 1422 1425 1428 1431
TEMPERATURE (°C): 23.54 22.33 21.57 21.51
SPECIFIC CONDUCTANCE (µs/cm): 85 105 102 106
pH (Standard Units): 7.96 7.73 7.69 7.68
DISSOLVED OXYGEN (mg/L) 2.34 1.78 1.69 1.70
ORP (mV): 272 268 257 253

REASON FOR SAMPLING: Post Remediation

METHOD OF SHIPMENT: FedEx to ESC Lab Sciences in Mt. Juliet, TN.

ANALYSIS: VOCs by EPA Method 8260B and RCRA Metals by EPA Method 6010

CONTAINERS: 2 x 40 mL amber glass and 250 ml Plastic

PRESERVATIVE: HCl

REMARKS

ESC - Environmental Science Corp.
oC - degrees Celsius, µs/cm - micro Siemens per centimeter, mg/L - milligrams per Liter, mV - millivolts

ORP - Oxidation-Reduction Potential

MW-2 05/23/17

Grab Cullman, Al

Kyle Haggard Cloudy, 70's

Terracon provides Geotechnical, Environmental, Construction Materials,
and Facilities Consulting Engineering Services delivered with responsiveness,

resourcefulness, and reliability.

Former Greif Brothers Site E1177003



Office Location: Birmingham, AL.

SITE: PROJECT #:

WELL ID: DATE:

SAMPLE TYPE: CITY, STATE

SAMPLED BY: WEATHER:

MONITORING WELL SAMPLING RECORD
WELL MEASUREMENT TIME: 1450
DEPTH TO WATER (feet): 1.92
TOTAL DEPTH OF WELL (feet): 5.75
WATER COLUMN (feet): 3.83
ONE WELL VOLUME (gal): 0.62
THREE WELL VOLUMES (gal): 1.87
ACTUAL GALLONS PURGED: 2.0
PURGE TIME: 1455
METHOD OF PURGING: Bailer
METHOD OF SAMPLING: Bailer
SAMPLE COLLECTION TIME: 1503

INTRINSIC GROUNDWATER PARAMETERS
TIME: 1455 1457 1459 1501
TEMPERATURE (°C): 20.75 21.72 21.84 21.82
SPECIFIC CONDUCTANCE (µs/cm): 161 147 151 152
pH (Standard Units): 7.93 8.15 8.23 8.22
DISSOLVED OXYGEN (mg/L) 2.15 1.87 1.31 1.25
ORP (mV): 256 238 230 231

REASON FOR SAMPLING: Post Remediation

METHOD OF SHIPMENT: FedEx to ESC Lab Sciences in Mt. Juliet, TN.

ANALYSIS: VOCs by EPA Method 8260B and RCRA Metals by EPA Method 6010

CONTAINERS: 2 x 40 mL amber glass and 250 ml Plastic

PRESERVATIVE: HCl

REMARKS

ESC - Environmental Science Corp.
oC - degrees Celsius, µs/cm - micro Siemens per centimeter, mg/L - milligrams per Liter, mV - millivolts

ORP - Oxidation-Reduction Potential

MW-3 05/23/17

Grab Cullman, Al

Kyle Haggard Cloudy, 70's

Terracon provides Geotechnical, Environmental, Construction Materials,
and Facilities Consulting Engineering Services delivered with responsiveness,

resourcefulness, and reliabilty.

Former Greif Brothers Site E1177003



Office Location: Birmingham, AL.

SITE: PROJECT #:

WELL ID: DATE:

SAMPLE TYPE: CITY, STATE

SAMPLED BY: WEATHER:

MONITORING WELL SAMPLING RECORD
WELL MEASUREMENT TIME: 1114
DEPTH TO WATER (feet): 1.16
TOTAL DEPTH OF WELL (feet): 11.10
WATER COLUMN (feet): 9.94
ONE WELL VOLUME (gal): 1.62
THREE WELL VOLUMES (gal): 4.86
ACTUAL GALLONS PURGED: 5.00
PURGE TIME: 1129
METHOD OF PURGING: Bailer
METHOD OF SAMPLING: Bailer
SAMPLE COLLECTION TIME: 1143

INTRINSIC GROUNDWATER PARAMETERS
TIME: 1129 1133 1137 1141
TEMPERATURE (°C): 24.44 24.26 24.25 24.19
SPECIFIC CONDUCTANCE (µs/cm): 775 233 219 194
pH (Standard Units): 7.75 7.83 7.88 7.93
DISSOLVED OXYGEN (mg/L) 2.38 2.26 2.39 2.34
ORP (mV): 343 295 278 274

REASON FOR SAMPLING: Post Remediation

METHOD OF SHIPMENT: FedEx to ESC Lab Sciences in Mt. Juliet, TN.

ANALYSIS: VOCs by EPA Method 8260B and RCRA Metals by EPA Method 6010

CONTAINERS: 2 x 40 mL amber glass and 250 ml Plastic

PRESERVATIVE: HCl

REMARKS

ESC - Environmental Science Corp.
oC - degrees Celsius, µs/cm - micro Siemens per centimeter, mg/L - milligrams per Liter, mV - millivolts

ORP - Oxidation-Reduction Potential

MW-4R 05/23/17

Grab Cullman, Al

Kyle Haggard Cloudy, 70's

Terracon provides Geotechnical, Environmental, Construction Materials,
and Facilities Consulting Engineering Services delivered with responsiveness,

resourcefulness, and reliability.

Former Greif Brothers Site E1177003



Office Location: Birmingham, AL.

SITE: PROJECT #:

WELL ID: DATE:

SAMPLE TYPE: CITY, STATE

SAMPLED BY: WEATHER:

MONITORING WELL SAMPLING RECORD
WELL MEASUREMENT TIME: 1348
DEPTH TO WATER (feet): 5.92
TOTAL DEPTH OF WELL (feet): 9.06
WATER COLUMN (feet): 3.14
ONE WELL VOLUME (gal): 0.51
THREE WELL VOLUMES (gal): 1.54
ACTUAL GALLONS PURGED: 1.50
PURGE TIME: 1351
METHOD OF PURGING: Bailer
METHOD OF SAMPLING: Bailer
SAMPLE COLLECTION TIME: 1400

INTRINSIC GROUNDWATER PARAMETERS
TIME: 1351 1353 1355 1358
TEMPERATURE (°C): 23.90 23.75 23.70 23.65
SPECIFIC CONDUCTANCE (µs/cm): 227 243 229 217
pH (Standard Units): 6.83 7.11 7.18 7.21
DISSOLVED OXYGEN (mg/L) 3.93 3.84 3.62 3.57
ORP (mV): 295 277 263 257

REASON FOR SAMPLING: Post Remediation

METHOD OF SHIPMENT: FedEx to ESC Lab Sciences in Mt. Juliet, TN.

ANALYSIS: VOCs by EPA Method 8260B and RCRA Metals by EPA Method 6010

CONTAINERS: 2 x 40 mL amber glass and 250 ml Plastic

PRESERVATIVE: HCl

REMARKS

ESC - Environmental Science Corp.
oC - degrees Celsius, µs/cm - micro Siemens per centimeter, mg/L - milligrams per Liter, mV - millivolts

ORP - Oxidation-Reduction Potential

MW-6 05/23/17

Grab Cullman, Al

Kyle Haggard Cloudy, 70's

Terracon provides Geotechnical, Environmental, Construction Materials,
and Facilities Consulting Engineering Services delivered with responsiveness,

resourcefulness, and reliability.

Former Greif Brothers Site E1177003



Office Location: Birmingham, AL.

SITE: PROJECT #:

WELL ID: DATE:

SAMPLE TYPE: CITY, STATE

SAMPLED BY: WEATHER:

MONITORING WELL SAMPLING RECORD
WELL MEASUREMENT TIME: 1310
DEPTH TO WATER (feet): 2.40
TOTAL DEPTH OF WELL (feet): 9.60
WATER COLUMN (feet): 7.20
ONE WELL VOLUME (gal): 1.17
THREE WELL VOLUMES (gal): 3.52
ACTUAL GALLONS PURGED: 3.50
PURGE TIME: 1318
METHOD OF PURGING: Bailer
METHOD OF SAMPLING: Bailer
SAMPLE COLLECTION TIME: 1324

INTRINSIC GROUNDWATER PARAMETERS
TIME: 1318 1320 1322
TEMPERATURE (°C): 21.62 20.22 20.11
SPECIFIC CONDUCTANCE (µs/cm): 49 44 55
pH (Standard Units): 6.12 5.91 5.98
DISSOLVED OXYGEN (mg/L) 3.97 3.03 3.16
ORP (mV): 302 299 300

REASON FOR SAMPLING: Post Remediation

METHOD OF SHIPMENT: FedEx to ESC Lab Sciences in Mt. Juliet, TN.

ANALYSIS: VOCs by EPA Method 8260B and RCRA Metals by EPA Method 6010

CONTAINERS: 2 x 40 mL amber glass and 250 ml Plastic

PRESERVATIVE: HCl

REMARKS

Terracon provides Geotechnical, Environmental, Construction Materials,
and Facilities Consulting Engineering Services delivered with responsiveness,

resourcefulness, and reliability.

Former Greif Brothers Site E1177003

ESC - Environmental Science Corp.
oC - degrees Celsius, µs/cm - micro Siemens per centimeter, mg/L - milligrams per Liter, mV - millivolts

ORP - Oxidation-Reduction Potential

MW-9 05/23/17

Grab Cullman, Al

Kyle Haggard Cloudy, 70's



Office Location: Birmingham, AL.

SITE: PROJECT #:

WELL ID: DATE:

SAMPLE TYPE: CITY, STATE

SAMPLED BY: WEATHER:

MONITORING WELL SAMPLING RECORD
WELL MEASUREMENT TIME: 1228
DEPTH TO WATER (feet): 3.84
TOTAL DEPTH OF WELL (feet): 18.07
WATER COLUMN (feet): 14.23
ONE WELL VOLUME (gal): 2.32
THREE WELL VOLUMES (gal): 6.96
ACTUAL GALLONS PURGED: 7.0
PURGE TIME: 1239
METHOD OF PURGING: Bailer
METHOD OF SAMPLING: Bailer
SAMPLE COLLECTION TIME: 1252

INTRINSIC GROUNDWATER PARAMETERS
TIME: 1239 1242 1246 1250
TEMPERATURE (°C): 19.55 19.24 19.36 19.33
SPECIFIC CONDUCTANCE (µs/cm): 124 86.0 78 67
pH (Standard Units): 7.37 7.1 6.51 6.48
DISSOLVED OXYGEN (mg/L) 3.52 3.7 4.34 4.3
ORP (mV): 292 273 271 276

REASON FOR SAMPLING: Post Remediation

METHOD OF SHIPMENT: FedEx to ESC Lab Sciences in Mt. Juliet, TN.

ANALYSIS: VOCs by EPA Method 8260B and RCRA Metals by EPA Method 6010

CONTAINERS: 2 x 40 mL amber glass and 250 ml Plastic

PRESERVATIVE: HCl

REMARKS

ESC - Environmental Science Corp.
oC - degrees Celsius, µs/cm - micro Siemens per centimeter, mg/L - milligrams per Liter, mV - millivolts

ORP - Oxidation-Reduction Potential

MW-10 05/23/17

Grab Cullman, Al

Kyle Haggard Cloudy, 70's

Terracon provides Geotechnical, Environmental, Construction Materials,
and Facilities Consulting Engineering Services delivered with responsiveness,

resourcefulness, and reliability.

Former Greif Brothers Site E1177003



Office Location: Birmingham, AL.

SITE: PROJECT #:

WELL ID: DATE:

SAMPLE TYPE: CITY, STATE

SAMPLED BY: WEATHER:

MONITORING WELL SAMPLING RECORD
WELL MEASUREMENT TIME: 1615
DEPTH TO WATER (feet): 23.51
TOTAL DEPTH OF WELL (feet): 35.02
WATER COLUMN (feet): 11.51
ONE WELL VOLUME (gal): 1.88
THREE WELL VOLUMES (gal): 5.63
ACTUAL GALLONS PURGED: 5.7
PURGE TIME: 1618
METHOD OF PURGING: Bailer
METHOD OF SAMPLING: Bailer
SAMPLE COLLECTION TIME: 1640

INTRINSIC GROUNDWATER PARAMETERS
TIME: 1618 1625 1631 1637
TEMPERATURE (°C): 20.75 20.70 20.68 20.66
SPECIFIC CONDUCTANCE (µs/cm): 87 72 69 67
pH (Standard Units): 7.68 7.57 7.49 7.46
DISSOLVED OXYGEN (mg/L) 1.94 2.50 2.44 2.41
ORP (mV): 219 209 206 202

REASON FOR SAMPLING: Post Remediation

METHOD OF SHIPMENT: FedEx to ESC Lab Sciences in Mt. Juliet, TN.

ANALYSIS: VOCs by EPA Method 8260B and RCRA Metals by EPA Method 6010

CONTAINERS: 2 x 40 mL amber glass and 250 ml Plastic

PRESERVATIVE: HCl

REMARKS

ESC - Environmental Science Corp.
oC - degrees Celsius, µs/cm - micro Siemens per centimeter, mg/L - milligrams per Liter, mV - millivolts

ORP - Oxidation-Reduction Potential

MW-11 05/23/17

Grab Cullman, Al

Kyle Haggard Cloudy, 70's

Terracon provides Geotechnical, Environmental, Construction Materials,
and Facilities Consulting Engineering Services delivered with responsiveness,

resourcefulness, and reliability.

Former Greif Brothers Site E1177003



ANALYTICAL REPORT
June 05,  2017

Terracon - B-Ham,  AL

Sample Delivery Group: L911936

Samples Received: 05/25/2017

Project Number: E1177003

Description: Greif Property

Report To: Terry Rippstein

110 12th Street North

Birmingham, AL  35203

Entire Report Reviewed By:

June 05,  2017

[Preliminary Report]

Jimmy Hunt
Technica l  Serv ice Representa t ive

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory.  Where applicable, sampling conducted by ESC is 
performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.esclabsciences.com

June 06,  2017

Jimmy Hunt
Technica l  Serv ice Representa t ive

http://www.esclabsciences.com
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-1  L911936-01  GW Kyle Haggard 05/23/17 15:38 05/25/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7470A WG983653 1 05/27/17 06:25 05/30/17 11:39 EL

Metals (ICP) by Method 6010B WG984463 1 06/01/17 12:58 06/01/17 15:39 ST

Volatile Organic Compounds (GC/MS) by Method 8260B WG985377 1 06/02/17 17:29 06/02/17 17:29 JHH

Collected by Collected date/time Received date/time

MW-2  L911936-02  GW Kyle Haggard 05/23/17 14:33 05/25/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7470A WG983653 1 05/27/17 06:25 05/30/17 11:46 EL

Metals (ICP) by Method 6010B WG984463 1 06/01/17 12:58 06/01/17 15:42 ST

Volatile Organic Compounds (GC/MS) by Method 8260B WG985377 1 06/02/17 17:53 06/02/17 17:53 JHH

Collected by Collected date/time Received date/time

MW-3  L911936-03  GW Kyle Haggard 05/23/17 13:03 05/25/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7470A WG983653 1 05/27/17 06:25 05/30/17 11:48 EL

Metals (ICP) by Method 6010B WG984463 1 06/01/17 12:58 06/01/17 15:44 ST

Volatile Organic Compounds (GC/MS) by Method 8260B WG985377 1 06/02/17 18:16 06/02/17 18:16 JHH

Volatile Organic Compounds (GC/MS) by Method 8260B WG985377 20 06/05/17 01:50 06/05/17 01:50 JHH

Collected by Collected date/time Received date/time

MW-4R  L911936-04  GW Kyle Haggard 05/23/17 11:43 05/25/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7470A WG983653 1 05/27/17 06:25 05/30/17 11:50 EL

Metals (ICP) by Method 6010B WG984463 1 06/01/17 12:58 06/01/17 15:47 ST

Volatile Organic Compounds (GC/MS) by Method 8260B WG985379 1 06/05/17 01:22 06/05/17 01:22 JHH

Collected by Collected date/time Received date/time

MW-6  L911936-05  GW Kyle Haggard 05/23/17 14:00 05/25/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7470A WG983653 1 05/27/17 06:25 05/30/17 11:52 EL

Metals (ICP) by Method 6010B WG984463 1 06/01/17 12:58 06/01/17 15:56 ST

Volatile Organic Compounds (GC/MS) by Method 8260B WG985379 1 06/02/17 15:00 06/02/17 15:00 JHH

Volatile Organic Compounds (GC/MS) by Method 8260B WG985379 250 06/05/17 01:37 06/05/17 01:37 JHH

Collected by Collected date/time Received date/time

MW-9  L911936-06  GW Kyle Haggard 05/23/17 13:24 05/25/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7470A WG983653 1 05/27/17 06:25 05/30/17 11:55 EL

Metals (ICP) by Method 6010B WG984463 1 06/01/17 12:58 06/01/17 15:58 ST

Volatile Organic Compounds (GC/MS) by Method 8260B WG985379 1 06/02/17 15:22 06/02/17 15:22 JHH

Volatile Organic Compounds (GC/MS) by Method 8260B WG985379 1 06/05/17 01:53 06/05/17 01:53 JHH
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

MW-10  L911936-07  GW Kyle Haggard 05/23/17 12:52 05/25/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7470A WG983653 1 05/27/17 06:25 05/30/17 11:57 EL

Metals (ICP) by Method 6010B WG984463 1 06/01/17 12:58 06/01/17 16:01 ST

Volatile Organic Compounds (GC/MS) by Method 8260B WG985379 1 06/02/17 18:15 06/02/17 18:15 JHH

Volatile Organic Compounds (GC/MS) by Method 8260B WG985379 50 06/05/17 02:09 06/05/17 02:09 JHH

Collected by Collected date/time Received date/time

MW-11  L911936-08  GW Kyle Haggard 05/23/17 16:40 05/25/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7470A WG983653 1 05/27/17 06:25 05/30/17 11:59 EL

Metals (ICP) by Method 6010B WG984463 1 06/01/17 12:58 06/01/17 16:04 ST

Volatile Organic Compounds (GC/MS) by Method 8260B WG985379 1 06/02/17 18:28 06/02/17 18:28 JHH

Volatile Organic Compounds (GC/MS) by Method 8260B WG985379 1 06/05/17 02:24 06/05/17 02:24 JHH

Collected by Collected date/time Received date/time

DUPLICATE  L911936-09  GW Kyle Haggard 05/23/17 00:00 05/25/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7470A WG983653 1 05/27/17 06:25 05/30/17 12:07 EL

Metals (ICP) by Method 6010B WG984463 1 06/01/17 12:58 06/01/17 16:07 ST

Volatile Organic Compounds (GC/MS) by Method 8260B WG985379 1 06/02/17 18:42 06/02/17 18:42 JHH

Collected by Collected date/time Received date/time

TRIP BLANK  L911936-10  GW Kyle Haggard 05/23/17 00:00 05/25/17 08:45

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Volatile Organic Compounds (GC/MS) by Method 8260B WG985379 1 06/02/17 14:33 06/02/17 14:33 JHH
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ONE LAB. NATIONWIDE.CASE NARRATIVE

All MDL (LOD) and RDL (LOQ) values reported for environmental samples have been corrected for the 
dilution factor used in the analysis.  All Method and Batch Quality Control are within established criteria 
except where addressed in this case narrative, a non-conformance form or properly qualified within the 
sample results. By my digital signature below, I affirm to the best of my knowledge, all 
problems/anomalies observed by the laboratory as having the potential to affect the quality of the data 
have been identified by the laboratory, and no information or data have been knowingly withheld that 
would affect the quality of the data.

[Preliminary Report]

Jimmy Hunt
Techn ica l  Se rv i ce  Represen ta t i ve

 Sample Handl ing and Receiving

The analysis for 2-Chloroethyl Vinyl Ether was conducted from a chemically preserved container.

ESC Sample ID Project Sample ID Method

L911936-01 MW-1 8260B
L911936-02 MW-2 8260B
L911936-04 MW-4R 8260B
L911936-05 MW-6 8260B
L911936-06 MW-9 8260B
L911936-07 MW-10 8260B
L911936-08 MW-11 8260B
L911936-09 DUPLICATE 8260B
L911936-10 TRIP BLANK 8260B

VOC pH outside of method requirement.

ESC Sample ID Project Sample ID Method

L911936-03 MW-3 8260B
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 9 1 1 9 3 6

MW-1
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  1 5 : 3 8

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/30/2017 11:39 WG983653

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.0100 1 06/01/2017 15:39 WG984463

Barium 0.0512 0.00500 1 06/01/2017 15:39 WG984463

Cadmium ND 0.00200 1 06/01/2017 15:39 WG984463

Chromium ND 0.0100 1 06/01/2017 15:39 WG984463

Lead ND 0.00500 1 06/01/2017 15:39 WG984463

Selenium ND 0.0100 1 06/01/2017 15:39 WG984463

Silver ND 0.00500 1 06/01/2017 15:39 WG984463

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acetone ND 0.0500 1 06/02/2017 17:29 WG985377

Acrolein ND J4 0.0500 1 06/02/2017 17:29 WG985377

Acrylonitrile ND 0.0100 1 06/02/2017 17:29 WG985377

Benzene ND 0.00100 1 06/02/2017 17:29 WG985377

Bromobenzene ND 0.00100 1 06/02/2017 17:29 WG985377

Bromodichloromethane ND 0.00100 1 06/02/2017 17:29 WG985377

Bromoform ND 0.00100 1 06/02/2017 17:29 WG985377

Bromomethane ND J3 0.00500 1 06/02/2017 17:29 WG985377

n-Butylbenzene ND 0.00100 1 06/02/2017 17:29 WG985377

sec-Butylbenzene ND 0.00100 1 06/02/2017 17:29 WG985377

tert-Butylbenzene ND 0.00100 1 06/02/2017 17:29 WG985377

Carbon tetrachloride ND 0.00100 1 06/02/2017 17:29 WG985377

Chlorobenzene ND 0.00100 1 06/02/2017 17:29 WG985377

Chlorodibromomethane ND 0.00100 1 06/02/2017 17:29 WG985377

Chloroethane ND 0.00500 1 06/02/2017 17:29 WG985377

2-Chloroethyl vinyl ether ND 0.0500 1 06/02/2017 17:29 WG985377

Chloroform ND 0.00500 1 06/02/2017 17:29 WG985377

Chloromethane ND 0.00250 1 06/02/2017 17:29 WG985377

2-Chlorotoluene ND 0.00100 1 06/02/2017 17:29 WG985377

4-Chlorotoluene ND 0.00100 1 06/02/2017 17:29 WG985377

1,2-Dibromo-3-Chloropropane ND 0.00500 1 06/02/2017 17:29 WG985377

1,2-Dibromoethane ND 0.00100 1 06/02/2017 17:29 WG985377

Dibromomethane ND 0.00100 1 06/02/2017 17:29 WG985377

1,2-Dichlorobenzene ND 0.00100 1 06/02/2017 17:29 WG985377

1,3-Dichlorobenzene ND 0.00100 1 06/02/2017 17:29 WG985377

1,4-Dichlorobenzene ND 0.00100 1 06/02/2017 17:29 WG985377

Dichlorodifluoromethane ND 0.00500 1 06/02/2017 17:29 WG985377

1,1-Dichloroethane 0.00326 0.00100 1 06/02/2017 17:29 WG985377

1,2-Dichloroethane ND 0.00100 1 06/02/2017 17:29 WG985377

1,1-Dichloroethene 0.00270 0.00100 1 06/02/2017 17:29 WG985377

cis-1,2-Dichloroethene 0.0441 0.00100 1 06/02/2017 17:29 WG985377

trans-1,2-Dichloroethene ND 0.00100 1 06/02/2017 17:29 WG985377

1,2-Dichloropropane ND 0.00100 1 06/02/2017 17:29 WG985377

1,1-Dichloropropene ND 0.00100 1 06/02/2017 17:29 WG985377

1,3-Dichloropropane ND 0.00100 1 06/02/2017 17:29 WG985377

cis-1,3-Dichloropropene ND 0.00100 1 06/02/2017 17:29 WG985377

trans-1,3-Dichloropropene ND 0.00100 1 06/02/2017 17:29 WG985377

2,2-Dichloropropane ND 0.00100 1 06/02/2017 17:29 WG985377

Di-isopropyl ether ND 0.00100 1 06/02/2017 17:29 WG985377
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 9 1 1 9 3 6

MW-1
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  1 5 : 3 8

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Ethylbenzene ND 0.00100 1 06/02/2017 17:29 WG985377

Hexachloro-1,3-butadiene ND 0.00100 1 06/02/2017 17:29 WG985377

Isopropylbenzene ND 0.00100 1 06/02/2017 17:29 WG985377

p-Isopropyltoluene ND 0.00100 1 06/02/2017 17:29 WG985377

2-Butanone (MEK) ND 0.0100 1 06/02/2017 17:29 WG985377

Methylene Chloride ND 0.00500 1 06/02/2017 17:29 WG985377

4-Methyl-2-pentanone (MIBK) ND 0.0100 1 06/02/2017 17:29 WG985377

Methyl tert-butyl ether ND 0.00100 1 06/02/2017 17:29 WG985377

Naphthalene ND 0.00500 1 06/02/2017 17:29 WG985377

n-Propylbenzene ND 0.00100 1 06/02/2017 17:29 WG985377

Styrene ND 0.00100 1 06/02/2017 17:29 WG985377

1,1,1,2-Tetrachloroethane ND 0.00100 1 06/02/2017 17:29 WG985377

1,1,2,2-Tetrachloroethane ND 0.00100 1 06/02/2017 17:29 WG985377

1,1,2-Trichlorotrifluoroethane ND 0.00100 1 06/02/2017 17:29 WG985377

Tetrachloroethene ND 0.00100 1 06/02/2017 17:29 WG985377

Toluene ND 0.00100 1 06/02/2017 17:29 WG985377

1,2,3-Trichlorobenzene ND 0.00100 1 06/02/2017 17:29 WG985377

1,2,4-Trichlorobenzene ND 0.00100 1 06/02/2017 17:29 WG985377

1,1,1-Trichloroethane ND 0.00100 1 06/02/2017 17:29 WG985377

1,1,2-Trichloroethane ND 0.00100 1 06/02/2017 17:29 WG985377

Trichloroethene 0.0427 0.00100 1 06/02/2017 17:29 WG985377

Trichlorofluoromethane ND 0.00500 1 06/02/2017 17:29 WG985377

1,2,3-Trichloropropane ND 0.00250 1 06/02/2017 17:29 WG985377

1,2,4-Trimethylbenzene ND 0.00100 1 06/02/2017 17:29 WG985377

1,2,3-Trimethylbenzene ND 0.00100 1 06/02/2017 17:29 WG985377

1,3,5-Trimethylbenzene ND 0.00100 1 06/02/2017 17:29 WG985377

Vinyl chloride ND 0.00100 1 06/02/2017 17:29 WG985377

Xylenes, Total ND 0.00300 1 06/02/2017 17:29 WG985377

    (S) Toluene-d8 100 80.0-120 06/02/2017 17:29 WG985377

    (S) Dibromofluoromethane 90.0 76.0-123 06/02/2017 17:29 WG985377

    (S) 4-Bromofluorobenzene 98.8 80.0-120 06/02/2017 17:29 WG985377
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 9 1 1 9 3 6

MW-2
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  1 4 : 3 3

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/30/2017 11:46 WG983653

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.0202 0.0100 1 06/01/2017 15:42 WG984463

Barium 0.0855 0.00500 1 06/01/2017 15:42 WG984463

Cadmium 0.0203 0.00200 1 06/01/2017 15:42 WG984463

Chromium 0.0166 0.0100 1 06/01/2017 15:42 WG984463

Lead 0.0272 0.00500 1 06/01/2017 15:42 WG984463

Selenium ND 0.0100 1 06/01/2017 15:42 WG984463

Silver ND 0.00500 1 06/01/2017 15:42 WG984463

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acetone ND 0.0500 1 06/02/2017 17:53 WG985377

Acrolein ND J4 0.0500 1 06/02/2017 17:53 WG985377

Acrylonitrile ND 0.0100 1 06/02/2017 17:53 WG985377

Benzene ND 0.00100 1 06/02/2017 17:53 WG985377

Bromobenzene ND 0.00100 1 06/02/2017 17:53 WG985377

Bromodichloromethane ND 0.00100 1 06/02/2017 17:53 WG985377

Bromoform ND 0.00100 1 06/02/2017 17:53 WG985377

Bromomethane ND J3 0.00500 1 06/02/2017 17:53 WG985377

n-Butylbenzene ND 0.00100 1 06/02/2017 17:53 WG985377

sec-Butylbenzene ND 0.00100 1 06/02/2017 17:53 WG985377

tert-Butylbenzene ND 0.00100 1 06/02/2017 17:53 WG985377

Carbon tetrachloride ND 0.00100 1 06/02/2017 17:53 WG985377

Chlorobenzene ND 0.00100 1 06/02/2017 17:53 WG985377

Chlorodibromomethane ND 0.00100 1 06/02/2017 17:53 WG985377

Chloroethane ND 0.00500 1 06/02/2017 17:53 WG985377

2-Chloroethyl vinyl ether ND 0.0500 1 06/02/2017 17:53 WG985377

Chloroform ND 0.00500 1 06/02/2017 17:53 WG985377

Chloromethane ND 0.00250 1 06/02/2017 17:53 WG985377

2-Chlorotoluene ND 0.00100 1 06/02/2017 17:53 WG985377

4-Chlorotoluene ND 0.00100 1 06/02/2017 17:53 WG985377

1,2-Dibromo-3-Chloropropane ND 0.00500 1 06/02/2017 17:53 WG985377

1,2-Dibromoethane ND 0.00100 1 06/02/2017 17:53 WG985377

Dibromomethane ND 0.00100 1 06/02/2017 17:53 WG985377

1,2-Dichlorobenzene ND 0.00100 1 06/02/2017 17:53 WG985377

1,3-Dichlorobenzene ND 0.00100 1 06/02/2017 17:53 WG985377

1,4-Dichlorobenzene ND 0.00100 1 06/02/2017 17:53 WG985377

Dichlorodifluoromethane ND 0.00500 1 06/02/2017 17:53 WG985377

1,1-Dichloroethane ND 0.00100 1 06/02/2017 17:53 WG985377

1,2-Dichloroethane ND 0.00100 1 06/02/2017 17:53 WG985377

1,1-Dichloroethene ND 0.00100 1 06/02/2017 17:53 WG985377

cis-1,2-Dichloroethene 0.00633 0.00100 1 06/02/2017 17:53 WG985377

trans-1,2-Dichloroethene ND 0.00100 1 06/02/2017 17:53 WG985377

1,2-Dichloropropane ND 0.00100 1 06/02/2017 17:53 WG985377

1,1-Dichloropropene ND 0.00100 1 06/02/2017 17:53 WG985377

1,3-Dichloropropane ND 0.00100 1 06/02/2017 17:53 WG985377

cis-1,3-Dichloropropene ND 0.00100 1 06/02/2017 17:53 WG985377

trans-1,3-Dichloropropene ND 0.00100 1 06/02/2017 17:53 WG985377

2,2-Dichloropropane ND 0.00100 1 06/02/2017 17:53 WG985377

Di-isopropyl ether ND 0.00100 1 06/02/2017 17:53 WG985377
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 9 1 1 9 3 6

MW-2
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  1 4 : 3 3

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Ethylbenzene ND 0.00100 1 06/02/2017 17:53 WG985377

Hexachloro-1,3-butadiene ND 0.00100 1 06/02/2017 17:53 WG985377

Isopropylbenzene ND 0.00100 1 06/02/2017 17:53 WG985377

p-Isopropyltoluene ND 0.00100 1 06/02/2017 17:53 WG985377

2-Butanone (MEK) ND 0.0100 1 06/02/2017 17:53 WG985377

Methylene Chloride ND 0.00500 1 06/02/2017 17:53 WG985377

4-Methyl-2-pentanone (MIBK) ND 0.0100 1 06/02/2017 17:53 WG985377

Methyl tert-butyl ether ND 0.00100 1 06/02/2017 17:53 WG985377

Naphthalene ND 0.00500 1 06/02/2017 17:53 WG985377

n-Propylbenzene ND 0.00100 1 06/02/2017 17:53 WG985377

Styrene ND 0.00100 1 06/02/2017 17:53 WG985377

1,1,1,2-Tetrachloroethane ND 0.00100 1 06/02/2017 17:53 WG985377

1,1,2,2-Tetrachloroethane ND 0.00100 1 06/02/2017 17:53 WG985377

1,1,2-Trichlorotrifluoroethane ND 0.00100 1 06/02/2017 17:53 WG985377

Tetrachloroethene ND 0.00100 1 06/02/2017 17:53 WG985377

Toluene ND 0.00100 1 06/02/2017 17:53 WG985377

1,2,3-Trichlorobenzene ND 0.00100 1 06/02/2017 17:53 WG985377

1,2,4-Trichlorobenzene ND 0.00100 1 06/02/2017 17:53 WG985377

1,1,1-Trichloroethane ND 0.00100 1 06/02/2017 17:53 WG985377

1,1,2-Trichloroethane ND 0.00100 1 06/02/2017 17:53 WG985377

Trichloroethene ND 0.00100 1 06/02/2017 17:53 WG985377

Trichlorofluoromethane ND 0.00500 1 06/02/2017 17:53 WG985377

1,2,3-Trichloropropane ND 0.00250 1 06/02/2017 17:53 WG985377

1,2,4-Trimethylbenzene ND 0.00100 1 06/02/2017 17:53 WG985377

1,2,3-Trimethylbenzene ND 0.00100 1 06/02/2017 17:53 WG985377

1,3,5-Trimethylbenzene ND 0.00100 1 06/02/2017 17:53 WG985377

Vinyl chloride ND 0.00100 1 06/02/2017 17:53 WG985377

Xylenes, Total ND 0.00300 1 06/02/2017 17:53 WG985377

    (S) Toluene-d8 101 80.0-120 06/02/2017 17:53 WG985377

    (S) Dibromofluoromethane 88.7 76.0-123 06/02/2017 17:53 WG985377

    (S) 4-Bromofluorobenzene 98.6 80.0-120 06/02/2017 17:53 WG985377
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 9 1 1 9 3 6

MW-3
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  1 3 : 0 3

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/30/2017 11:48 WG983653

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.0294 0.0100 1 06/01/2017 15:44 WG984463

Barium 0.194 0.00500 1 06/01/2017 15:44 WG984463

Cadmium 0.00242 0.00200 1 06/01/2017 15:44 WG984463

Chromium 0.0919 0.0100 1 06/01/2017 15:44 WG984463

Lead 0.0485 0.00500 1 06/01/2017 15:44 WG984463

Selenium ND 0.0100 1 06/01/2017 15:44 WG984463

Silver ND 0.00500 1 06/01/2017 15:44 WG984463

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acetone ND 0.0500 1 06/02/2017 18:16 WG985377

Acrolein ND J4 0.0500 1 06/02/2017 18:16 WG985377

Acrylonitrile ND 0.0100 1 06/02/2017 18:16 WG985377

Benzene ND 0.00100 1 06/02/2017 18:16 WG985377

Bromobenzene ND 0.00100 1 06/02/2017 18:16 WG985377

Bromodichloromethane ND 0.00100 1 06/02/2017 18:16 WG985377

Bromoform ND 0.00100 1 06/02/2017 18:16 WG985377

Bromomethane ND J3 0.00500 1 06/02/2017 18:16 WG985377

n-Butylbenzene ND 0.00100 1 06/02/2017 18:16 WG985377

sec-Butylbenzene ND 0.00100 1 06/02/2017 18:16 WG985377

tert-Butylbenzene ND 0.00100 1 06/02/2017 18:16 WG985377

Carbon tetrachloride ND 0.00100 1 06/02/2017 18:16 WG985377

Chlorobenzene ND 0.00100 1 06/02/2017 18:16 WG985377

Chlorodibromomethane ND 0.00100 1 06/02/2017 18:16 WG985377

Chloroethane ND 0.00500 1 06/02/2017 18:16 WG985377

2-Chloroethyl vinyl ether ND 0.0500 1 06/02/2017 18:16 WG985377

Chloroform ND 0.00500 1 06/02/2017 18:16 WG985377

Chloromethane ND 0.00250 1 06/02/2017 18:16 WG985377

2-Chlorotoluene ND 0.00100 1 06/02/2017 18:16 WG985377

4-Chlorotoluene ND 0.00100 1 06/02/2017 18:16 WG985377

1,2-Dibromo-3-Chloropropane ND 0.00500 1 06/02/2017 18:16 WG985377

1,2-Dibromoethane ND 0.00100 1 06/02/2017 18:16 WG985377

Dibromomethane ND 0.00100 1 06/02/2017 18:16 WG985377

1,2-Dichlorobenzene ND 0.00100 1 06/02/2017 18:16 WG985377

1,3-Dichlorobenzene ND 0.00100 1 06/02/2017 18:16 WG985377

1,4-Dichlorobenzene ND 0.00100 1 06/02/2017 18:16 WG985377

Dichlorodifluoromethane ND 0.00500 1 06/02/2017 18:16 WG985377

1,1-Dichloroethane 0.0732 0.00100 1 06/02/2017 18:16 WG985377

1,2-Dichloroethane ND 0.00100 1 06/02/2017 18:16 WG985377

1,1-Dichloroethene 0.105 0.00100 1 06/02/2017 18:16 WG985377

cis-1,2-Dichloroethene 0.882 0.0200 20 06/05/2017 01:50 WG985377

trans-1,2-Dichloroethene 0.00590 0.00100 1 06/02/2017 18:16 WG985377

1,2-Dichloropropane ND 0.00100 1 06/02/2017 18:16 WG985377

1,1-Dichloropropene ND 0.00100 1 06/02/2017 18:16 WG985377

1,3-Dichloropropane ND 0.00100 1 06/02/2017 18:16 WG985377

cis-1,3-Dichloropropene ND 0.00100 1 06/02/2017 18:16 WG985377

trans-1,3-Dichloropropene ND 0.00100 1 06/02/2017 18:16 WG985377

2,2-Dichloropropane ND 0.00100 1 06/02/2017 18:16 WG985377

Di-isopropyl ether ND 0.00100 1 06/02/2017 18:16 WG985377
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 9 1 1 9 3 6

MW-3
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  1 3 : 0 3

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Ethylbenzene ND 0.00100 1 06/02/2017 18:16 WG985377

Hexachloro-1,3-butadiene ND 0.00100 1 06/02/2017 18:16 WG985377

Isopropylbenzene ND 0.00100 1 06/02/2017 18:16 WG985377

p-Isopropyltoluene ND 0.00100 1 06/02/2017 18:16 WG985377

2-Butanone (MEK) ND 0.0100 1 06/02/2017 18:16 WG985377

Methylene Chloride ND 0.00500 1 06/02/2017 18:16 WG985377

4-Methyl-2-pentanone (MIBK) ND 0.0100 1 06/02/2017 18:16 WG985377

Methyl tert-butyl ether ND 0.00100 1 06/02/2017 18:16 WG985377

Naphthalene ND 0.00500 1 06/02/2017 18:16 WG985377

n-Propylbenzene ND 0.00100 1 06/02/2017 18:16 WG985377

Styrene ND 0.00100 1 06/02/2017 18:16 WG985377

1,1,1,2-Tetrachloroethane ND 0.00100 1 06/02/2017 18:16 WG985377

1,1,2,2-Tetrachloroethane ND 0.00100 1 06/02/2017 18:16 WG985377

1,1,2-Trichlorotrifluoroethane ND 0.00100 1 06/02/2017 18:16 WG985377

Tetrachloroethene ND 0.00100 1 06/02/2017 18:16 WG985377

Toluene ND 0.00100 1 06/02/2017 18:16 WG985377

1,2,3-Trichlorobenzene ND 0.00100 1 06/02/2017 18:16 WG985377

1,2,4-Trichlorobenzene ND 0.00100 1 06/02/2017 18:16 WG985377

1,1,1-Trichloroethane ND 0.00100 1 06/02/2017 18:16 WG985377

1,1,2-Trichloroethane ND 0.00100 1 06/02/2017 18:16 WG985377

Trichloroethene 0.254 0.0200 20 06/05/2017 01:50 WG985377

Trichlorofluoromethane ND 0.00500 1 06/02/2017 18:16 WG985377

1,2,3-Trichloropropane ND 0.00250 1 06/02/2017 18:16 WG985377

1,2,4-Trimethylbenzene ND 0.00100 1 06/02/2017 18:16 WG985377

1,2,3-Trimethylbenzene ND 0.00100 1 06/02/2017 18:16 WG985377

1,3,5-Trimethylbenzene ND 0.00100 1 06/02/2017 18:16 WG985377

Vinyl chloride 0.0157 0.00100 1 06/02/2017 18:16 WG985377

Xylenes, Total ND 0.00300 1 06/02/2017 18:16 WG985377

    (S) Toluene-d8 100 80.0-120 06/02/2017 18:16 WG985377

    (S) Toluene-d8 104 80.0-120 06/05/2017 01:50 WG985377

    (S) Dibromofluoromethane 88.2 76.0-123 06/02/2017 18:16 WG985377

    (S) Dibromofluoromethane 97.0 76.0-123 06/05/2017 01:50 WG985377

    (S) 4-Bromofluorobenzene 98.2 80.0-120 06/02/2017 18:16 WG985377

    (S) 4-Bromofluorobenzene 100 80.0-120 06/05/2017 01:50 WG985377
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 9 1 1 9 3 6

MW-4R
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  1 1 : 4 3

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/30/2017 11:50 WG983653

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.0100 1 06/01/2017 15:47 WG984463

Barium 0.0866 0.00500 1 06/01/2017 15:47 WG984463

Cadmium ND 0.00200 1 06/01/2017 15:47 WG984463

Chromium 0.0144 0.0100 1 06/01/2017 15:47 WG984463

Lead 0.00845 0.00500 1 06/01/2017 15:47 WG984463

Selenium ND 0.0100 1 06/01/2017 15:47 WG984463

Silver ND 0.00500 1 06/01/2017 15:47 WG984463

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acetone ND 0.0500 1 06/05/2017 01:22 WG985379

Acrolein ND J4 0.0500 1 06/05/2017 01:22 WG985379

Acrylonitrile ND 0.0100 1 06/05/2017 01:22 WG985379

Benzene ND 0.00100 1 06/05/2017 01:22 WG985379

Bromobenzene ND 0.00100 1 06/05/2017 01:22 WG985379

Bromodichloromethane ND 0.00100 1 06/05/2017 01:22 WG985379

Bromoform ND 0.00100 1 06/05/2017 01:22 WG985379

Bromomethane ND 0.00500 1 06/05/2017 01:22 WG985379

n-Butylbenzene ND 0.00100 1 06/05/2017 01:22 WG985379

sec-Butylbenzene ND 0.00100 1 06/05/2017 01:22 WG985379

tert-Butylbenzene ND 0.00100 1 06/05/2017 01:22 WG985379

Carbon tetrachloride ND 0.00100 1 06/05/2017 01:22 WG985379

Chlorobenzene ND 0.00100 1 06/05/2017 01:22 WG985379

Chlorodibromomethane ND 0.00100 1 06/05/2017 01:22 WG985379

Chloroethane ND 0.00500 1 06/05/2017 01:22 WG985379

2-Chloroethyl vinyl ether ND 0.0500 1 06/05/2017 01:22 WG985379

Chloroform ND 0.00500 1 06/05/2017 01:22 WG985379

Chloromethane ND 0.00250 1 06/05/2017 01:22 WG985379

2-Chlorotoluene ND 0.00100 1 06/05/2017 01:22 WG985379

4-Chlorotoluene ND 0.00100 1 06/05/2017 01:22 WG985379

1,2-Dibromo-3-Chloropropane ND 0.00500 1 06/05/2017 01:22 WG985379

1,2-Dibromoethane ND 0.00100 1 06/05/2017 01:22 WG985379

Dibromomethane ND 0.00100 1 06/05/2017 01:22 WG985379

1,2-Dichlorobenzene ND 0.00100 1 06/05/2017 01:22 WG985379

1,3-Dichlorobenzene ND 0.00100 1 06/05/2017 01:22 WG985379

1,4-Dichlorobenzene ND 0.00100 1 06/05/2017 01:22 WG985379

Dichlorodifluoromethane ND J4 0.00500 1 06/05/2017 01:22 WG985379

1,1-Dichloroethane ND 0.00100 1 06/05/2017 01:22 WG985379

1,2-Dichloroethane ND 0.00100 1 06/05/2017 01:22 WG985379

1,1-Dichloroethene ND 0.00100 1 06/05/2017 01:22 WG985379

cis-1,2-Dichloroethene ND 0.00100 1 06/05/2017 01:22 WG985379

trans-1,2-Dichloroethene ND 0.00100 1 06/05/2017 01:22 WG985379

1,2-Dichloropropane ND 0.00100 1 06/05/2017 01:22 WG985379

1,1-Dichloropropene ND 0.00100 1 06/05/2017 01:22 WG985379

1,3-Dichloropropane ND 0.00100 1 06/05/2017 01:22 WG985379

cis-1,3-Dichloropropene ND 0.00100 1 06/05/2017 01:22 WG985379

trans-1,3-Dichloropropene ND 0.00100 1 06/05/2017 01:22 WG985379

2,2-Dichloropropane ND 0.00100 1 06/05/2017 01:22 WG985379

Di-isopropyl ether ND 0.00100 1 06/05/2017 01:22 WG985379
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 9 1 1 9 3 6

MW-4R
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  1 1 : 4 3

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Ethylbenzene ND 0.00100 1 06/05/2017 01:22 WG985379

Hexachloro-1,3-butadiene ND 0.00100 1 06/05/2017 01:22 WG985379

Isopropylbenzene ND 0.00100 1 06/05/2017 01:22 WG985379

p-Isopropyltoluene ND 0.00100 1 06/05/2017 01:22 WG985379

2-Butanone (MEK) ND 0.0100 1 06/05/2017 01:22 WG985379

Methylene Chloride ND 0.00500 1 06/05/2017 01:22 WG985379

4-Methyl-2-pentanone (MIBK) ND 0.0100 1 06/05/2017 01:22 WG985379

Methyl tert-butyl ether ND 0.00100 1 06/05/2017 01:22 WG985379

Naphthalene ND 0.00500 1 06/05/2017 01:22 WG985379

n-Propylbenzene ND 0.00100 1 06/05/2017 01:22 WG985379

Styrene ND 0.00100 1 06/05/2017 01:22 WG985379

1,1,1,2-Tetrachloroethane ND 0.00100 1 06/05/2017 01:22 WG985379

1,1,2,2-Tetrachloroethane ND 0.00100 1 06/05/2017 01:22 WG985379

1,1,2-Trichlorotrifluoroethane ND 0.00100 1 06/05/2017 01:22 WG985379

Tetrachloroethene ND 0.00100 1 06/05/2017 01:22 WG985379

Toluene ND 0.00100 1 06/05/2017 01:22 WG985379

1,2,3-Trichlorobenzene ND 0.00100 1 06/05/2017 01:22 WG985379

1,2,4-Trichlorobenzene ND 0.00100 1 06/05/2017 01:22 WG985379

1,1,1-Trichloroethane ND 0.00100 1 06/05/2017 01:22 WG985379

1,1,2-Trichloroethane ND 0.00100 1 06/05/2017 01:22 WG985379

Trichloroethene 0.00102 0.00100 1 06/05/2017 01:22 WG985379

Trichlorofluoromethane ND 0.00500 1 06/05/2017 01:22 WG985379

1,2,3-Trichloropropane ND 0.00250 1 06/05/2017 01:22 WG985379

1,2,4-Trimethylbenzene ND 0.00100 1 06/05/2017 01:22 WG985379

1,2,3-Trimethylbenzene ND 0.00100 1 06/05/2017 01:22 WG985379

1,3,5-Trimethylbenzene ND 0.00100 1 06/05/2017 01:22 WG985379

Vinyl chloride ND 0.00100 1 06/05/2017 01:22 WG985379

Xylenes, Total ND 0.00300 1 06/05/2017 01:22 WG985379

    (S) Toluene-d8 101 80.0-120 06/05/2017 01:22 WG985379

    (S) Dibromofluoromethane 97.4 76.0-123 06/05/2017 01:22 WG985379

    (S) 4-Bromofluorobenzene 109 80.0-120 06/05/2017 01:22 WG985379
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 9 1 1 9 3 6

MW-6
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  1 4 : 0 0

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/30/2017 11:52 WG983653

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.0100 1 06/01/2017 15:56 WG984463

Barium 0.0623 0.00500 1 06/01/2017 15:56 WG984463

Cadmium ND 0.00200 1 06/01/2017 15:56 WG984463

Chromium ND 0.0100 1 06/01/2017 15:56 WG984463

Lead ND 0.00500 1 06/01/2017 15:56 WG984463

Selenium ND 0.0100 1 06/01/2017 15:56 WG984463

Silver ND 0.00500 1 06/01/2017 15:56 WG984463

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acetone ND 0.0500 1 06/02/2017 15:00 WG985379

Acrolein ND J4 0.0500 1 06/02/2017 15:00 WG985379

Acrylonitrile ND 0.0100 1 06/02/2017 15:00 WG985379

Benzene 0.00429 0.00100 1 06/02/2017 15:00 WG985379

Bromobenzene ND 0.00100 1 06/02/2017 15:00 WG985379

Bromodichloromethane ND 0.00100 1 06/02/2017 15:00 WG985379

Bromoform ND 0.00100 1 06/02/2017 15:00 WG985379

Bromomethane ND 0.00500 1 06/02/2017 15:00 WG985379

n-Butylbenzene ND 0.00100 1 06/02/2017 15:00 WG985379

sec-Butylbenzene ND 0.00100 1 06/02/2017 15:00 WG985379

tert-Butylbenzene ND 0.00100 1 06/02/2017 15:00 WG985379

Carbon tetrachloride ND 0.00100 1 06/02/2017 15:00 WG985379

Chlorobenzene ND 0.00100 1 06/02/2017 15:00 WG985379

Chlorodibromomethane ND 0.00100 1 06/02/2017 15:00 WG985379

Chloroethane ND 0.00500 1 06/02/2017 15:00 WG985379

2-Chloroethyl vinyl ether ND 0.0500 1 06/02/2017 15:00 WG985379

Chloroform ND 0.00500 1 06/02/2017 15:00 WG985379

Chloromethane ND 0.00250 1 06/02/2017 15:00 WG985379

2-Chlorotoluene ND 0.00100 1 06/02/2017 15:00 WG985379

4-Chlorotoluene ND 0.00100 1 06/02/2017 15:00 WG985379

1,2-Dibromo-3-Chloropropane ND 0.00500 1 06/02/2017 15:00 WG985379

1,2-Dibromoethane ND 0.00100 1 06/02/2017 15:00 WG985379

Dibromomethane ND 0.00100 1 06/02/2017 15:00 WG985379

1,2-Dichlorobenzene ND 0.00100 1 06/02/2017 15:00 WG985379

1,3-Dichlorobenzene ND 0.00100 1 06/02/2017 15:00 WG985379

1,4-Dichlorobenzene ND 0.00100 1 06/02/2017 15:00 WG985379

Dichlorodifluoromethane ND J4 0.00500 1 06/02/2017 15:00 WG985379

1,1-Dichloroethane 0.0107 0.00100 1 06/02/2017 15:00 WG985379

1,2-Dichloroethane 0.00446 0.00100 1 06/02/2017 15:00 WG985379

1,1-Dichloroethene 0.0247 0.00100 1 06/02/2017 15:00 WG985379

cis-1,2-Dichloroethene 11.5 0.250 250 06/05/2017 01:37 WG985379

trans-1,2-Dichloroethene 0.0445 0.00100 1 06/02/2017 15:00 WG985379

1,2-Dichloropropane ND 0.00100 1 06/02/2017 15:00 WG985379

1,1-Dichloropropene ND 0.00100 1 06/02/2017 15:00 WG985379

1,3-Dichloropropane ND 0.00100 1 06/02/2017 15:00 WG985379

cis-1,3-Dichloropropene ND 0.00100 1 06/02/2017 15:00 WG985379

trans-1,3-Dichloropropene ND 0.00100 1 06/02/2017 15:00 WG985379

2,2-Dichloropropane ND 0.00100 1 06/02/2017 15:00 WG985379

Di-isopropyl ether ND 0.00100 1 06/02/2017 15:00 WG985379
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 9 1 1 9 3 6

MW-6
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  1 4 : 0 0

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Ethylbenzene ND 0.00100 1 06/02/2017 15:00 WG985379

Hexachloro-1,3-butadiene ND 0.00100 1 06/02/2017 15:00 WG985379

Isopropylbenzene 0.00258 0.00100 1 06/02/2017 15:00 WG985379

p-Isopropyltoluene ND 0.00100 1 06/02/2017 15:00 WG985379

2-Butanone (MEK) ND 0.0100 1 06/02/2017 15:00 WG985379

Methylene Chloride ND 0.00500 1 06/02/2017 15:00 WG985379

4-Methyl-2-pentanone (MIBK) ND 0.0100 1 06/02/2017 15:00 WG985379

Methyl tert-butyl ether ND 0.00100 1 06/02/2017 15:00 WG985379

Naphthalene ND 0.00500 1 06/02/2017 15:00 WG985379

n-Propylbenzene ND 0.00100 1 06/02/2017 15:00 WG985379

Styrene ND 0.00100 1 06/02/2017 15:00 WG985379

1,1,1,2-Tetrachloroethane ND 0.00100 1 06/02/2017 15:00 WG985379

1,1,2,2-Tetrachloroethane ND 0.00100 1 06/02/2017 15:00 WG985379

1,1,2-Trichlorotrifluoroethane ND 0.00100 1 06/02/2017 15:00 WG985379

Tetrachloroethene ND 0.00100 1 06/02/2017 15:00 WG985379

Toluene ND 0.00100 1 06/02/2017 15:00 WG985379

1,2,3-Trichlorobenzene ND 0.00100 1 06/02/2017 15:00 WG985379

1,2,4-Trichlorobenzene ND 0.00100 1 06/02/2017 15:00 WG985379

1,1,1-Trichloroethane ND 0.00100 1 06/02/2017 15:00 WG985379

1,1,2-Trichloroethane 0.00154 0.00100 1 06/02/2017 15:00 WG985379

Trichloroethene 0.429 0.250 250 06/05/2017 01:37 WG985379

Trichlorofluoromethane ND 0.00500 1 06/02/2017 15:00 WG985379

1,2,3-Trichloropropane ND 0.00250 1 06/02/2017 15:00 WG985379

1,2,4-Trimethylbenzene ND 0.00100 1 06/02/2017 15:00 WG985379

1,2,3-Trimethylbenzene ND 0.00100 1 06/02/2017 15:00 WG985379

1,3,5-Trimethylbenzene ND 0.00100 1 06/02/2017 15:00 WG985379

Vinyl chloride 1.57 0.250 250 06/05/2017 01:37 WG985379

Xylenes, Total ND 0.00300 1 06/02/2017 15:00 WG985379

    (S) Toluene-d8 101 80.0-120 06/05/2017 01:37 WG985379

    (S) Toluene-d8 116 80.0-120 06/02/2017 15:00 WG985379

    (S) Dibromofluoromethane 83.5 76.0-123 06/02/2017 15:00 WG985379

    (S) Dibromofluoromethane 101 76.0-123 06/05/2017 01:37 WG985379

    (S) 4-Bromofluorobenzene 100 80.0-120 06/02/2017 15:00 WG985379

    (S) 4-Bromofluorobenzene 110 80.0-120 06/05/2017 01:37 WG985379
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 9 1 1 9 3 6

MW-9
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  1 3 : 2 4

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/30/2017 11:55 WG983653

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.0100 1 06/01/2017 15:58 WG984463

Barium 0.124 0.00500 1 06/01/2017 15:58 WG984463

Cadmium ND 0.00200 1 06/01/2017 15:58 WG984463

Chromium 0.0149 0.0100 1 06/01/2017 15:58 WG984463

Lead 0.00688 0.00500 1 06/01/2017 15:58 WG984463

Selenium ND 0.0100 1 06/01/2017 15:58 WG984463

Silver ND 0.00500 1 06/01/2017 15:58 WG984463

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acetone ND 0.0500 1 06/02/2017 15:22 WG985379

Acrolein ND J4 0.0500 1 06/02/2017 15:22 WG985379

Acrylonitrile ND 0.0100 1 06/02/2017 15:22 WG985379

Benzene ND 0.00100 1 06/02/2017 15:22 WG985379

Bromobenzene ND 0.00100 1 06/02/2017 15:22 WG985379

Bromodichloromethane ND 0.00100 1 06/02/2017 15:22 WG985379

Bromoform ND 0.00100 1 06/02/2017 15:22 WG985379

Bromomethane ND 0.00500 1 06/02/2017 15:22 WG985379

n-Butylbenzene ND 0.00100 1 06/02/2017 15:22 WG985379

sec-Butylbenzene ND 0.00100 1 06/02/2017 15:22 WG985379

tert-Butylbenzene ND 0.00100 1 06/02/2017 15:22 WG985379

Carbon tetrachloride ND 0.00100 1 06/02/2017 15:22 WG985379

Chlorobenzene ND 0.00100 1 06/02/2017 15:22 WG985379

Chlorodibromomethane ND 0.00100 1 06/02/2017 15:22 WG985379

Chloroethane ND 0.00500 1 06/02/2017 15:22 WG985379

2-Chloroethyl vinyl ether ND 0.0500 1 06/02/2017 15:22 WG985379

Chloroform ND 0.00500 1 06/02/2017 15:22 WG985379

Chloromethane ND 0.00250 1 06/02/2017 15:22 WG985379

2-Chlorotoluene ND 0.00100 1 06/02/2017 15:22 WG985379

4-Chlorotoluene ND 0.00100 1 06/02/2017 15:22 WG985379

1,2-Dibromo-3-Chloropropane ND 0.00500 1 06/02/2017 15:22 WG985379

1,2-Dibromoethane ND 0.00100 1 06/02/2017 15:22 WG985379

Dibromomethane ND 0.00100 1 06/02/2017 15:22 WG985379

1,2-Dichlorobenzene ND 0.00100 1 06/02/2017 15:22 WG985379

1,3-Dichlorobenzene ND 0.00100 1 06/02/2017 15:22 WG985379

1,4-Dichlorobenzene ND 0.00100 1 06/02/2017 15:22 WG985379

Dichlorodifluoromethane ND J4 0.00500 1 06/02/2017 15:22 WG985379

1,1-Dichloroethane ND 0.00100 1 06/02/2017 15:22 WG985379

1,2-Dichloroethane ND 0.00100 1 06/02/2017 15:22 WG985379

1,1-Dichloroethene 0.00347 0.00100 1 06/02/2017 15:22 WG985379

cis-1,2-Dichloroethene 0.146 0.00100 1 06/02/2017 15:22 WG985379

trans-1,2-Dichloroethene 0.00215 0.00100 1 06/02/2017 15:22 WG985379

1,2-Dichloropropane ND 0.00100 1 06/02/2017 15:22 WG985379

1,1-Dichloropropene ND 0.00100 1 06/02/2017 15:22 WG985379

1,3-Dichloropropane ND 0.00100 1 06/02/2017 15:22 WG985379

cis-1,3-Dichloropropene ND 0.00100 1 06/02/2017 15:22 WG985379

trans-1,3-Dichloropropene ND 0.00100 1 06/02/2017 15:22 WG985379

2,2-Dichloropropane ND 0.00100 1 06/02/2017 15:22 WG985379

Di-isopropyl ether ND 0.00100 1 06/02/2017 15:22 WG985379
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 9 1 1 9 3 6

MW-9
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  1 3 : 2 4

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Ethylbenzene ND 0.00100 1 06/02/2017 15:22 WG985379

Hexachloro-1,3-butadiene ND 0.00100 1 06/02/2017 15:22 WG985379

Isopropylbenzene ND 0.00100 1 06/02/2017 15:22 WG985379

p-Isopropyltoluene ND 0.00100 1 06/02/2017 15:22 WG985379

2-Butanone (MEK) ND 0.0100 1 06/02/2017 15:22 WG985379

Methylene Chloride ND 0.00500 1 06/02/2017 15:22 WG985379

4-Methyl-2-pentanone (MIBK) ND 0.0100 1 06/02/2017 15:22 WG985379

Methyl tert-butyl ether ND 0.00100 1 06/02/2017 15:22 WG985379

Naphthalene ND 0.00500 1 06/02/2017 15:22 WG985379

n-Propylbenzene ND 0.00100 1 06/02/2017 15:22 WG985379

Styrene ND 0.00100 1 06/02/2017 15:22 WG985379

1,1,1,2-Tetrachloroethane ND 0.00100 1 06/02/2017 15:22 WG985379

1,1,2,2-Tetrachloroethane ND 0.00100 1 06/02/2017 15:22 WG985379

1,1,2-Trichlorotrifluoroethane ND 0.00100 1 06/02/2017 15:22 WG985379

Tetrachloroethene ND 0.00100 1 06/02/2017 15:22 WG985379

Toluene ND 0.00100 1 06/02/2017 15:22 WG985379

1,2,3-Trichlorobenzene ND 0.00100 1 06/02/2017 15:22 WG985379

1,2,4-Trichlorobenzene ND 0.00100 1 06/02/2017 15:22 WG985379

1,1,1-Trichloroethane ND 0.00100 1 06/02/2017 15:22 WG985379

1,1,2-Trichloroethane ND 0.00100 1 06/02/2017 15:22 WG985379

Trichloroethene 0.109 0.00100 1 06/02/2017 15:22 WG985379

Trichlorofluoromethane ND 0.00500 1 06/02/2017 15:22 WG985379

1,2,3-Trichloropropane ND 0.00250 1 06/02/2017 15:22 WG985379

1,2,4-Trimethylbenzene ND 0.00100 1 06/02/2017 15:22 WG985379

1,2,3-Trimethylbenzene ND 0.00100 1 06/02/2017 15:22 WG985379

1,3,5-Trimethylbenzene ND 0.00100 1 06/02/2017 15:22 WG985379

Vinyl chloride 0.0148 0.00100 1 06/05/2017 01:53 WG985379

Xylenes, Total ND 0.00300 1 06/02/2017 15:22 WG985379

    (S) Toluene-d8 102 80.0-120 06/02/2017 15:22 WG985379

    (S) Toluene-d8 102 80.0-120 06/05/2017 01:53 WG985379

    (S) Dibromofluoromethane 92.5 76.0-123 06/02/2017 15:22 WG985379

    (S) Dibromofluoromethane 96.5 76.0-123 06/05/2017 01:53 WG985379

    (S) 4-Bromofluorobenzene 104 80.0-120 06/02/2017 15:22 WG985379

    (S) 4-Bromofluorobenzene 106 80.0-120 06/05/2017 01:53 WG985379
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 9 1 1 9 3 6

MW-10
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  1 2 : 5 2

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/30/2017 11:57 WG983653

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.0206 0.0100 1 06/01/2017 16:01 WG984463

Barium 0.431 0.00500 1 06/01/2017 16:01 WG984463

Cadmium ND 0.00200 1 06/01/2017 16:01 WG984463

Chromium 0.0743 0.0100 1 06/01/2017 16:01 WG984463

Lead 0.0677 0.00500 1 06/01/2017 16:01 WG984463

Selenium ND 0.0100 1 06/01/2017 16:01 WG984463

Silver ND 0.00500 1 06/01/2017 16:01 WG984463

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acetone ND 0.0500 1 06/02/2017 18:15 WG985379

Acrolein ND J4 0.0500 1 06/02/2017 18:15 WG985379

Acrylonitrile ND 0.0100 1 06/02/2017 18:15 WG985379

Benzene ND 0.00100 1 06/02/2017 18:15 WG985379

Bromobenzene ND 0.00100 1 06/02/2017 18:15 WG985379

Bromodichloromethane ND 0.00100 1 06/02/2017 18:15 WG985379

Bromoform ND 0.00100 1 06/02/2017 18:15 WG985379

Bromomethane ND 0.00500 1 06/02/2017 18:15 WG985379

n-Butylbenzene ND 0.00100 1 06/02/2017 18:15 WG985379

sec-Butylbenzene 0.00158 0.00100 1 06/02/2017 18:15 WG985379

tert-Butylbenzene ND 0.00100 1 06/02/2017 18:15 WG985379

Carbon tetrachloride ND 0.00100 1 06/02/2017 18:15 WG985379

Chlorobenzene ND 0.00100 1 06/02/2017 18:15 WG985379

Chlorodibromomethane ND 0.00100 1 06/02/2017 18:15 WG985379

Chloroethane ND 0.00500 1 06/02/2017 18:15 WG985379

2-Chloroethyl vinyl ether ND 0.0500 1 06/02/2017 18:15 WG985379

Chloroform ND 0.00500 1 06/02/2017 18:15 WG985379

Chloromethane ND 0.00250 1 06/02/2017 18:15 WG985379

2-Chlorotoluene ND 0.00100 1 06/02/2017 18:15 WG985379

4-Chlorotoluene ND 0.00100 1 06/02/2017 18:15 WG985379

1,2-Dibromo-3-Chloropropane ND 0.00500 1 06/02/2017 18:15 WG985379

1,2-Dibromoethane ND 0.00100 1 06/02/2017 18:15 WG985379

Dibromomethane ND 0.00100 1 06/02/2017 18:15 WG985379

1,2-Dichlorobenzene 0.00307 0.00100 1 06/02/2017 18:15 WG985379

1,3-Dichlorobenzene ND 0.00100 1 06/02/2017 18:15 WG985379

1,4-Dichlorobenzene ND 0.00100 1 06/02/2017 18:15 WG985379

Dichlorodifluoromethane ND J4 0.00500 1 06/02/2017 18:15 WG985379

1,1-Dichloroethane 0.00376 0.00100 1 06/02/2017 18:15 WG985379

1,2-Dichloroethane ND 0.00100 1 06/02/2017 18:15 WG985379

1,1-Dichloroethene 0.0421 0.00100 1 06/02/2017 18:15 WG985379

cis-1,2-Dichloroethene 0.380 0.0500 50 06/05/2017 02:09 WG985379

trans-1,2-Dichloroethene 0.00244 0.00100 1 06/02/2017 18:15 WG985379

1,2-Dichloropropane ND 0.00100 1 06/02/2017 18:15 WG985379

1,1-Dichloropropene ND 0.00100 1 06/02/2017 18:15 WG985379

1,3-Dichloropropane ND 0.00100 1 06/02/2017 18:15 WG985379

cis-1,3-Dichloropropene ND 0.00100 1 06/02/2017 18:15 WG985379

trans-1,3-Dichloropropene ND 0.00100 1 06/02/2017 18:15 WG985379

2,2-Dichloropropane ND 0.00100 1 06/02/2017 18:15 WG985379

Di-isopropyl ether ND 0.00100 1 06/02/2017 18:15 WG985379
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 07
L 9 1 1 9 3 6

MW-10
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  1 2 : 5 2

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Ethylbenzene ND 0.00100 1 06/02/2017 18:15 WG985379

Hexachloro-1,3-butadiene ND 0.00100 1 06/02/2017 18:15 WG985379

Isopropylbenzene 0.00117 0.00100 1 06/02/2017 18:15 WG985379

p-Isopropyltoluene ND 0.00100 1 06/02/2017 18:15 WG985379

2-Butanone (MEK) ND 0.0100 1 06/02/2017 18:15 WG985379

Methylene Chloride ND 0.00500 1 06/02/2017 18:15 WG985379

4-Methyl-2-pentanone (MIBK) ND 0.0100 1 06/02/2017 18:15 WG985379

Methyl tert-butyl ether ND 0.00100 1 06/02/2017 18:15 WG985379

Naphthalene ND 0.00500 1 06/02/2017 18:15 WG985379

n-Propylbenzene ND 0.00100 1 06/02/2017 18:15 WG985379

Styrene ND 0.00100 1 06/02/2017 18:15 WG985379

1,1,1,2-Tetrachloroethane ND 0.00100 1 06/02/2017 18:15 WG985379

1,1,2,2-Tetrachloroethane ND 0.00100 1 06/02/2017 18:15 WG985379

1,1,2-Trichlorotrifluoroethane ND 0.00100 1 06/02/2017 18:15 WG985379

Tetrachloroethene 0.0189 0.00100 1 06/02/2017 18:15 WG985379

Toluene ND 0.00100 1 06/02/2017 18:15 WG985379

1,2,3-Trichlorobenzene ND 0.00100 1 06/02/2017 18:15 WG985379

1,2,4-Trichlorobenzene ND 0.00100 1 06/02/2017 18:15 WG985379

1,1,1-Trichloroethane ND 0.00100 1 06/02/2017 18:15 WG985379

1,1,2-Trichloroethane ND 0.00100 1 06/02/2017 18:15 WG985379

Trichloroethene 1.40 0.0500 50 06/05/2017 02:09 WG985379

Trichlorofluoromethane ND 0.00500 1 06/02/2017 18:15 WG985379

1,2,3-Trichloropropane ND 0.00250 1 06/02/2017 18:15 WG985379

1,2,4-Trimethylbenzene ND 0.00100 1 06/02/2017 18:15 WG985379

1,2,3-Trimethylbenzene ND 0.00100 1 06/02/2017 18:15 WG985379

1,3,5-Trimethylbenzene ND 0.00100 1 06/02/2017 18:15 WG985379

Vinyl chloride 0.00728 0.00100 1 06/02/2017 18:15 WG985379

Xylenes, Total ND 0.00300 1 06/02/2017 18:15 WG985379

    (S) Toluene-d8 101 80.0-120 06/05/2017 02:09 WG985379

    (S) Toluene-d8 169 J1 80.0-120 06/02/2017 18:15 WG985379

    (S) Dibromofluoromethane 94.5 76.0-123 06/02/2017 18:15 WG985379

    (S) Dibromofluoromethane 99.0 76.0-123 06/05/2017 02:09 WG985379

    (S) 4-Bromofluorobenzene 105 80.0-120 06/02/2017 18:15 WG985379

    (S) 4-Bromofluorobenzene 109 80.0-120 06/05/2017 02:09 WG985379
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 9 1 1 9 3 6

MW-11
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  1 6 : 4 0

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/30/2017 11:59 WG983653

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.0100 1 06/01/2017 16:04 WG984463

Barium 0.209 0.00500 1 06/01/2017 16:04 WG984463

Cadmium ND 0.00200 1 06/01/2017 16:04 WG984463

Chromium 0.0163 0.0100 1 06/01/2017 16:04 WG984463

Lead 0.0103 0.00500 1 06/01/2017 16:04 WG984463

Selenium ND 0.0100 1 06/01/2017 16:04 WG984463

Silver ND 0.00500 1 06/01/2017 16:04 WG984463

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acetone ND 0.0500 1 06/02/2017 18:28 WG985379

Acrolein ND J4 0.0500 1 06/02/2017 18:28 WG985379

Acrylonitrile ND 0.0100 1 06/02/2017 18:28 WG985379

Benzene ND 0.00100 1 06/02/2017 18:28 WG985379

Bromobenzene ND 0.00100 1 06/02/2017 18:28 WG985379

Bromodichloromethane ND 0.00100 1 06/02/2017 18:28 WG985379

Bromoform ND 0.00100 1 06/02/2017 18:28 WG985379

Bromomethane ND 0.00500 1 06/02/2017 18:28 WG985379

n-Butylbenzene ND 0.00100 1 06/02/2017 18:28 WG985379

sec-Butylbenzene ND 0.00100 1 06/02/2017 18:28 WG985379

tert-Butylbenzene ND 0.00100 1 06/02/2017 18:28 WG985379

Carbon tetrachloride ND 0.00100 1 06/02/2017 18:28 WG985379

Chlorobenzene ND 0.00100 1 06/02/2017 18:28 WG985379

Chlorodibromomethane ND 0.00100 1 06/02/2017 18:28 WG985379

Chloroethane ND 0.00500 1 06/02/2017 18:28 WG985379

2-Chloroethyl vinyl ether ND 0.0500 1 06/02/2017 18:28 WG985379

Chloroform ND 0.00500 1 06/02/2017 18:28 WG985379

Chloromethane ND 0.00250 1 06/02/2017 18:28 WG985379

2-Chlorotoluene ND 0.00100 1 06/02/2017 18:28 WG985379

4-Chlorotoluene ND 0.00100 1 06/02/2017 18:28 WG985379

1,2-Dibromo-3-Chloropropane ND 0.00500 1 06/02/2017 18:28 WG985379

1,2-Dibromoethane ND 0.00100 1 06/02/2017 18:28 WG985379

Dibromomethane ND 0.00100 1 06/02/2017 18:28 WG985379

1,2-Dichlorobenzene ND 0.00100 1 06/02/2017 18:28 WG985379

1,3-Dichlorobenzene ND 0.00100 1 06/02/2017 18:28 WG985379

1,4-Dichlorobenzene ND 0.00100 1 06/02/2017 18:28 WG985379

Dichlorodifluoromethane ND J4 0.00500 1 06/02/2017 18:28 WG985379

1,1-Dichloroethane ND 0.00100 1 06/02/2017 18:28 WG985379

1,2-Dichloroethane ND 0.00100 1 06/02/2017 18:28 WG985379

1,1-Dichloroethene ND 0.00100 1 06/02/2017 18:28 WG985379

cis-1,2-Dichloroethene ND 0.00100 1 06/02/2017 18:28 WG985379

trans-1,2-Dichloroethene ND 0.00100 1 06/02/2017 18:28 WG985379

1,2-Dichloropropane ND 0.00100 1 06/02/2017 18:28 WG985379

1,1-Dichloropropene ND 0.00100 1 06/02/2017 18:28 WG985379

1,3-Dichloropropane ND 0.00100 1 06/02/2017 18:28 WG985379

cis-1,3-Dichloropropene ND 0.00100 1 06/02/2017 18:28 WG985379

trans-1,3-Dichloropropene ND 0.00100 1 06/02/2017 18:28 WG985379

2,2-Dichloropropane ND 0.00100 1 06/02/2017 18:28 WG985379

Di-isopropyl ether ND 0.00100 1 06/02/2017 18:28 WG985379
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 08
L 9 1 1 9 3 6

MW-11
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  1 6 : 4 0

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Ethylbenzene ND 0.00100 1 06/02/2017 18:28 WG985379

Hexachloro-1,3-butadiene ND 0.00100 1 06/02/2017 18:28 WG985379

Isopropylbenzene ND 0.00100 1 06/02/2017 18:28 WG985379

p-Isopropyltoluene ND 0.00100 1 06/02/2017 18:28 WG985379

2-Butanone (MEK) ND 0.0100 1 06/02/2017 18:28 WG985379

Methylene Chloride ND 0.00500 1 06/02/2017 18:28 WG985379

4-Methyl-2-pentanone (MIBK) ND 0.0100 1 06/02/2017 18:28 WG985379

Methyl tert-butyl ether ND 0.00100 1 06/02/2017 18:28 WG985379

Naphthalene ND 0.00500 1 06/02/2017 18:28 WG985379

n-Propylbenzene ND 0.00100 1 06/02/2017 18:28 WG985379

Styrene ND 0.00100 1 06/02/2017 18:28 WG985379

1,1,1,2-Tetrachloroethane ND 0.00100 1 06/02/2017 18:28 WG985379

1,1,2,2-Tetrachloroethane ND 0.00100 1 06/02/2017 18:28 WG985379

1,1,2-Trichlorotrifluoroethane ND 0.00100 1 06/02/2017 18:28 WG985379

Tetrachloroethene ND 0.00100 1 06/02/2017 18:28 WG985379

Toluene ND 0.00100 1 06/02/2017 18:28 WG985379

1,2,3-Trichlorobenzene ND 0.00100 1 06/02/2017 18:28 WG985379

1,2,4-Trichlorobenzene ND 0.00100 1 06/02/2017 18:28 WG985379

1,1,1-Trichloroethane ND 0.00100 1 06/02/2017 18:28 WG985379

1,1,2-Trichloroethane ND 0.00100 1 06/02/2017 18:28 WG985379

Trichloroethene ND 0.00100 1 06/05/2017 02:24 WG985379

Trichlorofluoromethane ND 0.00500 1 06/02/2017 18:28 WG985379

1,2,3-Trichloropropane ND 0.00250 1 06/02/2017 18:28 WG985379

1,2,4-Trimethylbenzene ND 0.00100 1 06/02/2017 18:28 WG985379

1,2,3-Trimethylbenzene ND 0.00100 1 06/02/2017 18:28 WG985379

1,3,5-Trimethylbenzene ND 0.00100 1 06/02/2017 18:28 WG985379

Vinyl chloride ND 0.00100 1 06/02/2017 18:28 WG985379

Xylenes, Total ND 0.00300 1 06/02/2017 18:28 WG985379

    (S) Toluene-d8 101 80.0-120 06/05/2017 02:24 WG985379

    (S) Toluene-d8 101 80.0-120 06/02/2017 18:28 WG985379

    (S) Dibromofluoromethane 91.3 76.0-123 06/02/2017 18:28 WG985379

    (S) Dibromofluoromethane 97.7 76.0-123 06/05/2017 02:24 WG985379

    (S) 4-Bromofluorobenzene 108 80.0-120 06/02/2017 18:28 WG985379

    (S) 4-Bromofluorobenzene 108 80.0-120 06/05/2017 02:24 WG985379
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 9 1 1 9 3 6

DUPLICATE
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  0 0 : 0 0

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 05/30/2017 12:07 WG983653

Metals (ICP) by Method 6010B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic ND 0.0100 1 06/01/2017 16:07 WG984463

Barium 0.173 0.00500 1 06/01/2017 16:07 WG984463

Cadmium ND 0.00200 1 06/01/2017 16:07 WG984463

Chromium 0.0135 0.0100 1 06/01/2017 16:07 WG984463

Lead 0.00612 0.00500 1 06/01/2017 16:07 WG984463

Selenium ND 0.0100 1 06/01/2017 16:07 WG984463

Silver ND 0.00500 1 06/01/2017 16:07 WG984463

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acetone ND 0.0500 1 06/02/2017 18:42 WG985379

Acrolein ND J4 0.0500 1 06/02/2017 18:42 WG985379

Acrylonitrile ND 0.0100 1 06/02/2017 18:42 WG985379

Benzene ND 0.00100 1 06/02/2017 18:42 WG985379

Bromobenzene ND 0.00100 1 06/02/2017 18:42 WG985379

Bromodichloromethane ND 0.00100 1 06/02/2017 18:42 WG985379

Bromoform ND 0.00100 1 06/02/2017 18:42 WG985379

Bromomethane ND 0.00500 1 06/02/2017 18:42 WG985379

n-Butylbenzene ND 0.00100 1 06/02/2017 18:42 WG985379

sec-Butylbenzene ND 0.00100 1 06/02/2017 18:42 WG985379

tert-Butylbenzene ND 0.00100 1 06/02/2017 18:42 WG985379

Carbon tetrachloride ND 0.00100 1 06/02/2017 18:42 WG985379

Chlorobenzene ND 0.00100 1 06/02/2017 18:42 WG985379

Chlorodibromomethane ND 0.00100 1 06/02/2017 18:42 WG985379

Chloroethane ND 0.00500 1 06/02/2017 18:42 WG985379

2-Chloroethyl vinyl ether ND 0.0500 1 06/02/2017 18:42 WG985379

Chloroform ND 0.00500 1 06/02/2017 18:42 WG985379

Chloromethane ND 0.00250 1 06/02/2017 18:42 WG985379

2-Chlorotoluene ND 0.00100 1 06/02/2017 18:42 WG985379

4-Chlorotoluene ND 0.00100 1 06/02/2017 18:42 WG985379

1,2-Dibromo-3-Chloropropane ND 0.00500 1 06/02/2017 18:42 WG985379

1,2-Dibromoethane ND 0.00100 1 06/02/2017 18:42 WG985379

Dibromomethane ND 0.00100 1 06/02/2017 18:42 WG985379

1,2-Dichlorobenzene ND 0.00100 1 06/02/2017 18:42 WG985379

1,3-Dichlorobenzene ND 0.00100 1 06/02/2017 18:42 WG985379

1,4-Dichlorobenzene ND 0.00100 1 06/02/2017 18:42 WG985379

Dichlorodifluoromethane ND J4 0.00500 1 06/02/2017 18:42 WG985379

1,1-Dichloroethane ND 0.00100 1 06/02/2017 18:42 WG985379

1,2-Dichloroethane ND 0.00100 1 06/02/2017 18:42 WG985379

1,1-Dichloroethene ND 0.00100 1 06/02/2017 18:42 WG985379

cis-1,2-Dichloroethene ND 0.00100 1 06/02/2017 18:42 WG985379

trans-1,2-Dichloroethene ND 0.00100 1 06/02/2017 18:42 WG985379

1,2-Dichloropropane ND 0.00100 1 06/02/2017 18:42 WG985379

1,1-Dichloropropene ND 0.00100 1 06/02/2017 18:42 WG985379

1,3-Dichloropropane ND 0.00100 1 06/02/2017 18:42 WG985379

cis-1,3-Dichloropropene ND 0.00100 1 06/02/2017 18:42 WG985379

trans-1,3-Dichloropropene ND 0.00100 1 06/02/2017 18:42 WG985379

2,2-Dichloropropane ND 0.00100 1 06/02/2017 18:42 WG985379

Di-isopropyl ether ND 0.00100 1 06/02/2017 18:42 WG985379
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 09
L 9 1 1 9 3 6

DUPLICATE
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  0 0 : 0 0

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Ethylbenzene ND 0.00100 1 06/02/2017 18:42 WG985379

Hexachloro-1,3-butadiene ND 0.00100 1 06/02/2017 18:42 WG985379

Isopropylbenzene ND 0.00100 1 06/02/2017 18:42 WG985379

p-Isopropyltoluene ND 0.00100 1 06/02/2017 18:42 WG985379

2-Butanone (MEK) ND 0.0100 1 06/02/2017 18:42 WG985379

Methylene Chloride ND 0.00500 1 06/02/2017 18:42 WG985379

4-Methyl-2-pentanone (MIBK) ND 0.0100 1 06/02/2017 18:42 WG985379

Methyl tert-butyl ether ND 0.00100 1 06/02/2017 18:42 WG985379

Naphthalene ND 0.00500 1 06/02/2017 18:42 WG985379

n-Propylbenzene ND 0.00100 1 06/02/2017 18:42 WG985379

Styrene ND 0.00100 1 06/02/2017 18:42 WG985379

1,1,1,2-Tetrachloroethane ND 0.00100 1 06/02/2017 18:42 WG985379

1,1,2,2-Tetrachloroethane ND 0.00100 1 06/02/2017 18:42 WG985379

1,1,2-Trichlorotrifluoroethane ND 0.00100 1 06/02/2017 18:42 WG985379

Tetrachloroethene ND 0.00100 1 06/02/2017 18:42 WG985379

Toluene ND 0.00100 1 06/02/2017 18:42 WG985379

1,2,3-Trichlorobenzene ND 0.00100 1 06/02/2017 18:42 WG985379

1,2,4-Trichlorobenzene ND 0.00100 1 06/02/2017 18:42 WG985379

1,1,1-Trichloroethane ND 0.00100 1 06/02/2017 18:42 WG985379

1,1,2-Trichloroethane ND 0.00100 1 06/02/2017 18:42 WG985379

Trichloroethene ND 0.00100 1 06/02/2017 18:42 WG985379

Trichlorofluoromethane ND 0.00500 1 06/02/2017 18:42 WG985379

1,2,3-Trichloropropane ND 0.00250 1 06/02/2017 18:42 WG985379

1,2,4-Trimethylbenzene ND 0.00100 1 06/02/2017 18:42 WG985379

1,2,3-Trimethylbenzene ND 0.00100 1 06/02/2017 18:42 WG985379

1,3,5-Trimethylbenzene ND 0.00100 1 06/02/2017 18:42 WG985379

Vinyl chloride ND 0.00100 1 06/02/2017 18:42 WG985379

Xylenes, Total ND 0.00300 1 06/02/2017 18:42 WG985379

    (S) Toluene-d8 100 80.0-120 06/02/2017 18:42 WG985379

    (S) Dibromofluoromethane 91.7 76.0-123 06/02/2017 18:42 WG985379

    (S) 4-Bromofluorobenzene 107 80.0-120 06/02/2017 18:42 WG985379
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 10
L 9 1 1 9 3 6

TRIP BLANK
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  0 0 : 0 0

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acetone ND 0.0500 1 06/02/2017 14:33 WG985379

Acrolein ND J4 0.0500 1 06/02/2017 14:33 WG985379

Acrylonitrile ND 0.0100 1 06/02/2017 14:33 WG985379

Benzene ND 0.00100 1 06/02/2017 14:33 WG985379

Bromobenzene ND 0.00100 1 06/02/2017 14:33 WG985379

Bromodichloromethane ND 0.00100 1 06/02/2017 14:33 WG985379

Bromoform ND 0.00100 1 06/02/2017 14:33 WG985379

Bromomethane ND 0.00500 1 06/02/2017 14:33 WG985379

n-Butylbenzene ND 0.00100 1 06/02/2017 14:33 WG985379

sec-Butylbenzene ND 0.00100 1 06/02/2017 14:33 WG985379

tert-Butylbenzene ND 0.00100 1 06/02/2017 14:33 WG985379

Carbon tetrachloride ND 0.00100 1 06/02/2017 14:33 WG985379

Chlorobenzene ND 0.00100 1 06/02/2017 14:33 WG985379

Chlorodibromomethane ND 0.00100 1 06/02/2017 14:33 WG985379

Chloroethane ND 0.00500 1 06/02/2017 14:33 WG985379

2-Chloroethyl vinyl ether ND 0.0500 1 06/02/2017 14:33 WG985379

Chloroform ND 0.00500 1 06/02/2017 14:33 WG985379

Chloromethane ND 0.00250 1 06/02/2017 14:33 WG985379

2-Chlorotoluene ND 0.00100 1 06/02/2017 14:33 WG985379

4-Chlorotoluene ND 0.00100 1 06/02/2017 14:33 WG985379

1,2-Dibromo-3-Chloropropane ND 0.00500 1 06/02/2017 14:33 WG985379

1,2-Dibromoethane ND 0.00100 1 06/02/2017 14:33 WG985379

Dibromomethane ND 0.00100 1 06/02/2017 14:33 WG985379

1,2-Dichlorobenzene ND 0.00100 1 06/02/2017 14:33 WG985379

1,3-Dichlorobenzene ND 0.00100 1 06/02/2017 14:33 WG985379

1,4-Dichlorobenzene ND 0.00100 1 06/02/2017 14:33 WG985379

Dichlorodifluoromethane ND J4 0.00500 1 06/02/2017 14:33 WG985379

1,1-Dichloroethane ND 0.00100 1 06/02/2017 14:33 WG985379

1,2-Dichloroethane ND 0.00100 1 06/02/2017 14:33 WG985379

1,1-Dichloroethene ND 0.00100 1 06/02/2017 14:33 WG985379

cis-1,2-Dichloroethene ND 0.00100 1 06/02/2017 14:33 WG985379

trans-1,2-Dichloroethene ND 0.00100 1 06/02/2017 14:33 WG985379

1,2-Dichloropropane ND 0.00100 1 06/02/2017 14:33 WG985379

1,1-Dichloropropene ND 0.00100 1 06/02/2017 14:33 WG985379

1,3-Dichloropropane ND 0.00100 1 06/02/2017 14:33 WG985379

cis-1,3-Dichloropropene ND 0.00100 1 06/02/2017 14:33 WG985379

trans-1,3-Dichloropropene ND 0.00100 1 06/02/2017 14:33 WG985379

2,2-Dichloropropane ND 0.00100 1 06/02/2017 14:33 WG985379

Di-isopropyl ether ND 0.00100 1 06/02/2017 14:33 WG985379

Ethylbenzene ND 0.00100 1 06/02/2017 14:33 WG985379

Hexachloro-1,3-butadiene ND 0.00100 1 06/02/2017 14:33 WG985379

Isopropylbenzene ND 0.00100 1 06/02/2017 14:33 WG985379

p-Isopropyltoluene ND 0.00100 1 06/02/2017 14:33 WG985379

2-Butanone (MEK) ND 0.0100 1 06/02/2017 14:33 WG985379

Methylene Chloride ND 0.00500 1 06/02/2017 14:33 WG985379

4-Methyl-2-pentanone (MIBK) ND 0.0100 1 06/02/2017 14:33 WG985379

Methyl tert-butyl ether ND 0.00100 1 06/02/2017 14:33 WG985379

Naphthalene ND 0.00500 1 06/02/2017 14:33 WG985379

n-Propylbenzene ND 0.00100 1 06/02/2017 14:33 WG985379

Styrene ND 0.00100 1 06/02/2017 14:33 WG985379

1,1,1,2-Tetrachloroethane ND 0.00100 1 06/02/2017 14:33 WG985379

1,1,2,2-Tetrachloroethane ND 0.00100 1 06/02/2017 14:33 WG985379

1,1,2-Trichlorotrifluoroethane ND 0.00100 1 06/02/2017 14:33 WG985379

Tetrachloroethene ND 0.00100 1 06/02/2017 14:33 WG985379

Toluene ND 0.00100 1 06/02/2017 14:33 WG985379

1,2,3-Trichlorobenzene ND 0.00100 1 06/02/2017 14:33 WG985379
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 10
L 9 1 1 9 3 6

TRIP BLANK
C o l l e c t e d  d a t e / t i m e :   0 5 / 2 3 / 1 7  0 0 : 0 0

Volatile Organic Compounds (GC/MS) by Method 8260B

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

1,2,4-Trichlorobenzene ND 0.00100 1 06/02/2017 14:33 WG985379

1,1,1-Trichloroethane ND 0.00100 1 06/02/2017 14:33 WG985379

1,1,2-Trichloroethane ND 0.00100 1 06/02/2017 14:33 WG985379

Trichloroethene ND 0.00100 1 06/02/2017 14:33 WG985379

Trichlorofluoromethane ND 0.00500 1 06/02/2017 14:33 WG985379

1,2,3-Trichloropropane ND 0.00250 1 06/02/2017 14:33 WG985379

1,2,4-Trimethylbenzene ND 0.00100 1 06/02/2017 14:33 WG985379

1,2,3-Trimethylbenzene ND 0.00100 1 06/02/2017 14:33 WG985379

1,3,5-Trimethylbenzene ND 0.00100 1 06/02/2017 14:33 WG985379

Vinyl chloride ND 0.00100 1 06/02/2017 14:33 WG985379

Xylenes, Total ND 0.00300 1 06/02/2017 14:33 WG985379

    (S) Toluene-d8 99.7 80.0-120 06/02/2017 14:33 WG985379

    (S) Dibromofluoromethane 89.0 76.0-123 06/02/2017 14:33 WG985379

    (S) 4-Bromofluorobenzene 102 80.0-120 06/02/2017 14:33 WG985379
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG983653
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 9 1 1 9 3 6 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3221865-1  05/30/17 11:15

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Mercury U 0.000049 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3221865-2  05/30/17 11:18 • (LCSD) R3221865-3  05/30/17 11:20

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Mercury 0.00300 0.00294 0.00286 98 95 80-120 3 20

L911936-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L911936-01  05/30/17 11:39 • (MS) R3221865-4  05/30/17 11:41 • (MSD) R3221865-5  05/30/17 11:43

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Mercury 0.00300 ND 0.00285 0.00281 95 94 1 75-125 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG984463
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 B L 9 1 1 9 3 6 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9

Method Blank (MB)

(MB) R3222508-1  06/01/17 14:40

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Arsenic U 0.0065 0.0100

Barium U 0.0017 0.00500

Cadmium U 0.0007 0.00200

Chromium U 0.0014 0.0100

Lead U 0.0019 0.00500

Selenium U 0.0074 0.0100

Silver U 0.0028 0.00500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3222508-2  06/01/17 14:43 • (LCSD) R3222508-3  06/01/17 14:45

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Arsenic 1.00 0.986 0.999 99 100 80-120 1 20

Barium 1.00 1.02 1.03 102 103 80-120 1 20

Cadmium 1.00 0.993 1.00 99 100 80-120 1 20

Chromium 1.00 0.995 1.01 100 101 80-120 1 20

Lead 1.00 1.01 1.01 101 101 80-120 1 20

Selenium 1.00 1.01 1.02 101 102 80-120 1 20

Silver 0.200 0.181 0.183 90 92 80-120 1 20

L911980-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L911980-01  06/01/17 14:58 • (MS) R3222508-5  06/01/17 15:03 • (MSD) R3222508-6  06/01/17 15:05

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Arsenic 1.00 U 1.00 1.00 100 100 1 75-125 0 20

Barium 1.00 0.138 1.14 1.13 100 100 1 75-125 0 20

Cadmium 1.00 U 1.00 0.998 100 100 1 75-125 0 20

Chromium 1.00 U 0.996 0.981 100 98 1 75-125 1 20

Lead 1.00 U 1.02 1.01 102 101 1 75-125 0 20

Selenium 1.00 U 1.02 1.03 102 103 1 75-125 0 20

Silver 0.200 U 0.182 0.180 91 90 1 75-125 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG985377
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 9 1 1 9 3 6 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3222994-4  06/02/17 11:59

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Acetone U 0.0100 0.0500

Acrolein U 0.00887 0.0500

Acrylonitrile U 0.00187 0.0100

Benzene U 0.000331 0.00100

Bromobenzene U 0.000352 0.00100

Bromodichloromethane U 0.000380 0.00100

Bromoform U 0.000469 0.00100

Bromomethane U 0.000866 0.00500

n-Butylbenzene U 0.000361 0.00100

sec-Butylbenzene U 0.000365 0.00100

tert-Butylbenzene U 0.000399 0.00100

Carbon tetrachloride U 0.000379 0.00100

Chlorobenzene U 0.000348 0.00100

Chlorodibromomethane U 0.000327 0.00100

Chloroethane U 0.000453 0.00500

2-Chloroethyl vinyl ether U 0.00301 0.0500

Chloroform U 0.000324 0.00500

Chloromethane U 0.000276 0.00250

2-Chlorotoluene U 0.000375 0.00100

4-Chlorotoluene U 0.000351 0.00100

1,2-Dibromo-3-Chloropropane U 0.00133 0.00500

1,2-Dibromoethane U 0.000381 0.00100

Dibromomethane U 0.000346 0.00100

1,2-Dichlorobenzene U 0.000349 0.00100

1,3-Dichlorobenzene U 0.000220 0.00100

1,4-Dichlorobenzene U 0.000274 0.00100

Dichlorodifluoromethane U 0.000551 0.00500

1,1-Dichloroethane U 0.000259 0.00100

1,2-Dichloroethane U 0.000361 0.00100

1,1-Dichloroethene U 0.000398 0.00100

cis-1,2-Dichloroethene U 0.000260 0.00100

trans-1,2-Dichloroethene U 0.000396 0.00100

1,2-Dichloropropane U 0.000306 0.00100

1,1-Dichloropropene U 0.000352 0.00100

1,3-Dichloropropane U 0.000366 0.00100

cis-1,3-Dichloropropene U 0.000418 0.00100

trans-1,3-Dichloropropene U 0.000419 0.00100

2,2-Dichloropropane U 0.000321 0.00100

Di-isopropyl ether U 0.000320 0.00100

Ethylbenzene U 0.000384 0.00100
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG985377
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 9 1 1 9 3 6 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3222994-4  06/02/17 11:59

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Hexachloro-1,3-butadiene U 0.000256 0.00100

Isopropylbenzene U 0.000326 0.00100

p-Isopropyltoluene U 0.000350 0.00100

2-Butanone (MEK) U 0.00393 0.0100

Methylene Chloride U 0.00100 0.00500

4-Methyl-2-pentanone (MIBK) U 0.00214 0.0100

Methyl tert-butyl ether U 0.000367 0.00100

Naphthalene U 0.00100 0.00500

n-Propylbenzene U 0.000349 0.00100

Styrene U 0.000307 0.00100

1,1,1,2-Tetrachloroethane U 0.000385 0.00100

1,1,2,2-Tetrachloroethane U 0.000130 0.00100

Tetrachloroethene U 0.000372 0.00100

Toluene U 0.000412 0.00100

1,1,2-Trichlorotrifluoroethane U 0.000303 0.00100

1,2,3-Trichlorobenzene U 0.000230 0.00100

1,2,4-Trichlorobenzene U 0.000355 0.00100

1,1,1-Trichloroethane U 0.000319 0.00100

1,1,2-Trichloroethane U 0.000383 0.00100

Trichloroethene U 0.000398 0.00100

Trichlorofluoromethane U 0.00120 0.00500

1,2,3-Trichloropropane U 0.000807 0.00250

1,2,3-Trimethylbenzene U 0.000321 0.00100

1,2,4-Trimethylbenzene U 0.000373 0.00100

1,3,5-Trimethylbenzene U 0.000387 0.00100

Vinyl chloride U 0.000259 0.00100

Xylenes, Total U 0.00106 0.00300

    (S) Toluene-d8 101   80.0-120

    (S) Dibromofluoromethane 89.1   76.0-123

    (S) 4-Bromofluorobenzene 97.7   80.0-120

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3222994-1  06/02/17 10:25 • (LCSD) R3222994-2  06/02/17 10:48

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Acetone 0.125 0.165 0.170 132 136 10.0-160 3.09 23

Acrolein 0.125 0.379 0.389 303 311 10.0-160 J4 J4 2.75 20

Acrylonitrile 0.125 0.135 0.137 108 109 60.0-142 1.04 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG985377
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 9 1 1 9 3 6 - 0 1 , 0 2 , 0 3

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3222994-1  06/02/17 10:25 • (LCSD) R3222994-2  06/02/17 10:48

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Benzene 0.0250 0.0226 0.0230 90.4 92.2 69.0-123 1.95 20

Bromobenzene 0.0250 0.0258 0.0257 103 103 79.0-120 0.0900 20

Bromodichloromethane 0.0250 0.0253 0.0249 101 99.7 76.0-120 1.35 20

Bromoform 0.0250 0.0289 0.0290 116 116 67.0-132 0.200 20

Bromomethane 0.0250 0.0160 0.0213 64.0 85.3 18.0-160 J3 28.5 20

n-Butylbenzene 0.0250 0.0252 0.0249 101 99.5 72.0-126 1.17 20

sec-Butylbenzene 0.0250 0.0265 0.0265 106 106 74.0-121 0.0600 20

tert-Butylbenzene 0.0250 0.0259 0.0259 104 104 75.0-122 0.0800 20

Carbon tetrachloride 0.0250 0.0214 0.0213 85.6 85.0 63.0-122 0.740 20

Chlorobenzene 0.0250 0.0256 0.0258 102 103 79.0-121 0.780 20

Chlorodibromomethane 0.0250 0.0264 0.0266 105 107 75.0-125 1.04 20

Chloroethane 0.0250 0.0273 0.0276 109 111 47.0-152 1.31 20

2-Chloroethyl vinyl ether 0.125 0.124 0.123 99.1 98.4 10.0-160 0.800 22

Chloroform 0.0250 0.0226 0.0224 90.3 89.7 72.0-121 0.730 20

Chloromethane 0.0250 0.0188 0.0193 75.4 77.3 48.0-139 2.53 20

2-Chlorotoluene 0.0250 0.0257 0.0257 103 103 74.0-122 0.180 20

4-Chlorotoluene 0.0250 0.0252 0.0250 101 99.9 79.0-120 1.04 20

1,2-Dibromo-3-Chloropropane 0.0250 0.0266 0.0269 107 107 64.0-127 0.870 20

1,2-Dibromoethane 0.0250 0.0254 0.0253 101 101 77.0-123 0.180 20

Dibromomethane 0.0250 0.0248 0.0246 99.3 98.3 78.0-120 1.09 20

1,2-Dichlorobenzene 0.0250 0.0253 0.0250 101 100 80.0-120 1.22 20

1,3-Dichlorobenzene 0.0250 0.0267 0.0266 107 106 72.0-123 0.180 20

1,4-Dichlorobenzene 0.0250 0.0249 0.0247 99.5 98.9 77.0-120 0.580 20

Dichlorodifluoromethane 0.0250 0.0229 0.0231 91.6 92.2 49.0-155 0.690 20

1,1-Dichloroethane 0.0250 0.0227 0.0228 90.7 91.2 70.0-126 0.560 20

1,2-Dichloroethane 0.0250 0.0214 0.0216 85.7 86.3 67.0-126 0.700 20

1,1-Dichloroethene 0.0250 0.0206 0.0209 82.4 83.5 64.0-129 1.30 20

cis-1,2-Dichloroethene 0.0250 0.0213 0.0214 85.4 85.4 73.0-120 0.0600 20

trans-1,2-Dichloroethene 0.0250 0.0213 0.0217 85.2 86.9 71.0-121 2.00 20

1,2-Dichloropropane 0.0250 0.0260 0.0256 104 102 75.0-125 1.43 20

1,1-Dichloropropene 0.0250 0.0221 0.0217 88.4 86.7 71.0-129 1.95 20

1,3-Dichloropropane 0.0250 0.0255 0.0254 102 102 80.0-121 0.350 20

cis-1,3-Dichloropropene 0.0250 0.0246 0.0245 98.5 98.1 79.0-123 0.500 20

trans-1,3-Dichloropropene 0.0250 0.0256 0.0253 103 101 74.0-127 1.30 20

2,2-Dichloropropane 0.0250 0.0207 0.0207 82.6 82.9 60.0-125 0.410 20

Di-isopropyl ether 0.0250 0.0243 0.0239 97.1 95.8 59.0-133 1.42 20

Ethylbenzene 0.0250 0.0254 0.0256 102 103 77.0-120 0.950 20

Hexachloro-1,3-butadiene 0.0250 0.0274 0.0278 110 111 64.0-131 1.29 20

Isopropylbenzene 0.0250 0.0253 0.0255 101 102 75.0-120 0.720 20

p-Isopropyltoluene 0.0250 0.0268 0.0271 107 108 74.0-126 0.790 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG985377
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 9 1 1 9 3 6 - 0 1 , 0 2 , 0 3

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3222994-1  06/02/17 10:25 • (LCSD) R3222994-2  06/02/17 10:48

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

2-Butanone (MEK) 0.125 0.132 0.132 106 106 37.0-158 0.0400 20

Methylene Chloride 0.0250 0.0213 0.0213 85.2 85.2 66.0-121 0.0200 20

4-Methyl-2-pentanone (MIBK) 0.125 0.145 0.145 116 116 59.0-143 0.110 20

Methyl tert-butyl ether 0.0250 0.0226 0.0225 90.2 90.0 64.0-123 0.240 20

Naphthalene 0.0250 0.0249 0.0249 99.7 99.5 62.0-128 0.210 20

n-Propylbenzene 0.0250 0.0261 0.0263 104 105 79.0-120 0.830 20

Styrene 0.0250 0.0271 0.0277 109 111 78.0-124 1.95 20

1,1,1,2-Tetrachloroethane 0.0250 0.0257 0.0259 103 103 75.0-122 0.580 20

1,1,2,2-Tetrachloroethane 0.0250 0.0275 0.0277 110 111 71.0-122 0.830 20

Tetrachloroethene 0.0250 0.0257 0.0259 103 104 70.0-127 0.680 20

Toluene 0.0250 0.0247 0.0251 98.7 100 77.0-120 1.54 20

1,1,2-Trichlorotrifluoroethane 0.0250 0.0221 0.0220 88.5 87.9 61.0-136 0.600 20

1,2,3-Trichlorobenzene 0.0250 0.0265 0.0262 106 105 61.0-133 1.08 20

1,2,4-Trichlorobenzene 0.0250 0.0266 0.0263 106 105 69.0-129 1.35 20

1,1,1-Trichloroethane 0.0250 0.0214 0.0216 85.4 86.5 68.0-122 1.32 20

1,1,2-Trichloroethane 0.0250 0.0248 0.0251 99.2 100 78.0-120 1.15 20

Trichloroethene 0.0250 0.0253 0.0257 101 103 78.0-120 1.48 20

Trichlorofluoromethane 0.0250 0.0241 0.0241 96.4 96.5 56.0-137 0.180 20

1,2,3-Trichloropropane 0.0250 0.0256 0.0254 102 102 72.0-124 0.600 20

1,2,3-Trimethylbenzene 0.0250 0.0243 0.0242 97.1 96.7 75.0-120 0.430 20

1,2,4-Trimethylbenzene 0.0250 0.0259 0.0259 104 104 75.0-120 0.110 20

1,3,5-Trimethylbenzene 0.0250 0.0258 0.0261 103 104 75.0-120 1.13 20

Vinyl chloride 0.0250 0.0266 0.0265 106 106 64.0-133 0.320 20

Xylenes, Total 0.0750 0.0758 0.0777 101 104 77.0-120 2.48 20

    (S) Toluene-d8    101 102 80.0-120     

    (S) Dibromofluoromethane    89.3 89.5 76.0-123     

    (S) 4-Bromofluorobenzene    97.8 97.5 80.0-120     

L911968-07 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L911968-07  06/05/17 02:07 • (MS) R3223116-1  06/05/17 03:14 • (MSD) R3223116-2  06/05/17 03:31

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Acetone 0.125 U 8.84 9.03 70.7 72.2 100 10.0-139 2.12 25

Acrolein 0.125 U 110 110 878 884 100 10.0-160 E J5 E J5 0.660 25

Acrylonitrile 0.125 U 12.5 12.5 100 100 100 46.0-159 0.210 23

Benzene 0.0250 U 2.18 2.21 87.2 88.5 100 34.0-147 1.49 20

Bromobenzene 0.0250 U 2.17 2.19 86.6 87.8 100 51.0-137 1.32 20

Bromodichloromethane 0.0250 U 2.15 2.18 86.1 87.2 100 52.0-135 1.29 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG985377
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 9 1 1 9 3 6 - 0 1 , 0 2 , 0 3

L911968-07 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L911968-07  06/05/17 02:07 • (MS) R3223116-1  06/05/17 03:14 • (MSD) R3223116-2  06/05/17 03:31

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Bromoform 0.0250 U 2.14 2.19 85.5 87.7 100 50.0-146 2.56 20

Bromomethane 0.0250 U 1.62 1.70 64.7 67.9 100 10.0-160 4.87 23

n-Butylbenzene 0.0250 U 2.17 2.23 86.9 89.0 100 50.0-144 2.44 20

sec-Butylbenzene 0.0250 U 2.03 2.04 81.2 81.7 100 48.0-143 0.650 20

tert-Butylbenzene 0.0250 U 2.02 2.08 81.0 83.4 100 50.0-142 2.94 20

Carbon tetrachloride 0.0250 U 2.20 2.17 88.1 86.7 100 41.0-138 1.61 20

Chlorobenzene 0.0250 U 2.24 2.25 89.6 89.8 100 52.0-141 0.320 20

Chlorodibromomethane 0.0250 U 2.29 2.28 91.5 91.1 100 54.0-142 0.370 20

Chloroethane 0.0250 U 1.91 1.96 76.5 78.3 100 23.0-160 2.40 20

2-Chloroethyl vinyl ether 0.125 U 14.5 13.9 116 111 100 10.0-160 4.41 40

Chloroform 0.0250 U 2.22 2.26 88.6 90.3 100 50.0-139 1.91 20

Chloromethane 0.0250 U 1.36 1.39 54.3 55.6 100 14.0-151 2.33 20

2-Chlorotoluene 0.0250 U 2.18 2.29 87.0 91.5 100 48.0-142 5.07 20

4-Chlorotoluene 0.0250 U 2.26 2.27 90.4 90.9 100 52.0-139 0.600 20

1,2-Dibromo-3-Chloropropane 0.0250 U 1.82 1.83 72.9 73.4 100 49.0-144 0.580 24

1,2-Dibromoethane 0.0250 U 2.31 2.31 92.3 92.2 100 54.0-140 0.0300 20

Dibromomethane 0.0250 U 2.32 2.27 92.8 90.7 100 53.0-138 2.27 20

1,2-Dichlorobenzene 0.0250 U 2.18 2.23 87.2 89.1 100 56.0-139 2.26 20

1,3-Dichlorobenzene 0.0250 U 1.92 1.98 76.9 79.1 100 50.0-141 2.82 20

1,4-Dichlorobenzene 0.0250 U 2.16 2.22 86.5 88.9 100 53.0-136 2.73 20

Dichlorodifluoromethane 0.0250 U 1.20 1.24 48.1 49.5 100 20.0-160 2.95 21

1,1-Dichloroethane 0.0250 U 2.27 2.31 90.8 92.5 100 47.0-143 1.81 20

1,2-Dichloroethane 0.0250 U 2.20 2.18 88.1 87.4 100 47.0-141 0.810 20

1,1-Dichloroethene 0.0250 U 2.24 2.29 89.7 91.5 100 31.0-148 2.00 20

cis-1,2-Dichloroethene 0.0250 U 2.27 2.32 90.6 92.7 100 43.0-142 2.27 20

trans-1,2-Dichloroethene 0.0250 U 2.09 2.16 83.6 86.5 100 36.0-141 3.39 20

1,2-Dichloropropane 0.0250 U 2.30 2.33 92.0 93.3 100 51.0-141 1.35 20

1,1-Dichloropropene 0.0250 U 2.22 2.27 88.7 90.8 100 42.0-146 2.26 20

1,3-Dichloropropane 0.0250 U 2.40 2.33 96.0 93.2 100 58.0-139 2.91 20

cis-1,3-Dichloropropene 0.0250 U 2.47 2.52 98.7 101 100 53.0-139 2.02 20

trans-1,3-Dichloropropene 0.0250 U 2.43 2.37 97.2 94.8 100 51.0-143 2.46 20

2,2-Dichloropropane 0.0250 U 2.23 2.31 89.0 92.2 100 43.0-139 3.55 20

Di-isopropyl ether 0.0250 U 2.21 2.27 88.3 90.9 100 44.0-144 2.81 20

Ethylbenzene 0.0250 U 2.18 2.23 87.3 89.3 100 42.0-147 2.32 20

Hexachloro-1,3-butadiene 0.0250 U 1.60 1.68 64.1 67.0 100 44.0-146 4.37 21

Isopropylbenzene 0.0250 U 2.12 2.19 84.9 87.5 100 48.0-141 2.91 20

p-Isopropyltoluene 0.0250 U 2.00 2.07 80.1 83.0 100 49.0-146 3.58 20

2-Butanone (MEK) 0.125 U 10.1 10.2 80.5 81.9 100 12.0-149 1.63 24

Methylene Chloride 0.0250 U 2.10 2.13 83.9 85.1 100 42.0-135 1.41 20

4-Methyl-2-pentanone (MIBK) 0.125 U 11.2 11.3 89.3 90.2 100 44.0-160 0.950 22
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG985377
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 9 1 1 9 3 6 - 0 1 , 0 2 , 0 3

L911968-07 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L911968-07  06/05/17 02:07 • (MS) R3223116-1  06/05/17 03:14 • (MSD) R3223116-2  06/05/17 03:31

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Methyl tert-butyl ether 0.0250 U 2.25 2.25 89.9 89.8 100 42.0-142 0.0900 20

Naphthalene 0.0250 U 1.45 1.50 58.0 60.0 100 42.0-146 3.33 24

n-Propylbenzene 0.0250 U 2.09 2.17 83.4 86.9 100 47.0-144 4.07 20

Styrene 0.0250 U 2.32 2.35 92.7 94.2 100 47.0-147 1.61 20

1,1,1,2-Tetrachloroethane 0.0250 U 2.13 2.18 85.2 87.3 100 52.0-140 2.43 20

1,1,2,2-Tetrachloroethane 0.0250 U 2.21 2.32 88.5 92.6 100 46.0-149 4.57 20

Tetrachloroethene 0.0250 U 2.07 2.07 82.6 82.7 100 38.0-147 0.140 20

Toluene 0.0250 U 2.12 2.08 84.7 83.3 100 42.0-141 1.72 20

1,1,2-Trichlorotrifluoroethane 0.0250 U 2.29 2.32 91.7 92.9 100 40.0-151 1.28 21

1,2,3-Trichlorobenzene 0.0250 U 1.42 1.46 56.9 58.5 100 45.0-145 2.89 22

1,2,4-Trichlorobenzene 0.0250 U 1.75 1.80 70.2 71.9 100 49.0-147 2.39 21

1,1,1-Trichloroethane 0.0250 U 2.25 2.25 90.0 89.9 100 46.0-140 0.140 20

1,1,2-Trichloroethane 0.0250 U 2.39 2.35 95.5 93.8 100 54.0-139 1.82 20

Trichloroethene 0.0250 U 2.18 2.15 87.4 86.0 100 32.0-156 1.59 20

Trichlorofluoromethane 0.0250 U 2.04 2.09 81.6 83.5 100 32.0-152 2.23 20

1,2,3-Trichloropropane 0.0250 U 2.33 2.42 93.0 96.7 100 54.0-143 3.86 21

1,2,3-Trimethylbenzene 0.0250 U 2.26 2.26 90.3 90.4 100 48.0-138 0.0800 20

1,2,4-Trimethylbenzene 0.0250 U 2.08 2.16 83.4 86.4 100 41.0-146 3.59 20

1,3,5-Trimethylbenzene 0.0250 U 2.08 2.20 83.2 88.2 100 44.0-143 5.77 20

Vinyl chloride 0.0250 U 1.57 1.64 62.8 65.4 100 24.0-153 4.10 20

Xylenes, Total 0.0750 U 6.46 6.64 86.1 88.5 100 41.0-148 2.75 20

    (S) Toluene-d8     102 101  80.0-120     

    (S) Dibromofluoromethane     99.6 100  76.0-123     

    (S) 4-Bromofluorobenzene     99.1 98.8  80.0-120     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG985379
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 9 1 1 9 3 6 - 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)

(MB) R3222996-3  06/02/17 12:00

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Acetone U 0.0100 0.0500

Acrolein U 0.00887 0.0500

Acrylonitrile U 0.00187 0.0100

Benzene U 0.000331 0.00100

Bromobenzene U 0.000352 0.00100

Bromodichloromethane U 0.000380 0.00100

Bromoform U 0.000469 0.00100

Bromomethane U 0.000866 0.00500

n-Butylbenzene U 0.000361 0.00100

sec-Butylbenzene U 0.000365 0.00100

tert-Butylbenzene U 0.000399 0.00100

Carbon tetrachloride U 0.000379 0.00100

Chlorobenzene U 0.000348 0.00100

Chlorodibromomethane U 0.000327 0.00100

Chloroethane U 0.000453 0.00500

2-Chloroethyl vinyl ether U 0.00301 0.0500

Chloroform U 0.000324 0.00500

Chloromethane U 0.000276 0.00250

2-Chlorotoluene U 0.000375 0.00100

4-Chlorotoluene U 0.000351 0.00100

1,2-Dibromo-3-Chloropropane U 0.00133 0.00500

1,2-Dibromoethane U 0.000381 0.00100

Dibromomethane U 0.000346 0.00100

1,2-Dichlorobenzene U 0.000349 0.00100

1,3-Dichlorobenzene U 0.000220 0.00100

1,4-Dichlorobenzene U 0.000274 0.00100

Dichlorodifluoromethane U 0.000551 0.00500

1,1-Dichloroethane U 0.000259 0.00100

1,2-Dichloroethane U 0.000361 0.00100

1,1-Dichloroethene U 0.000398 0.00100

cis-1,2-Dichloroethene U 0.000260 0.00100

trans-1,2-Dichloroethene U 0.000396 0.00100

1,2-Dichloropropane U 0.000306 0.00100

1,1-Dichloropropene U 0.000352 0.00100

1,3-Dichloropropane U 0.000366 0.00100

cis-1,3-Dichloropropene U 0.000418 0.00100

trans-1,3-Dichloropropene U 0.000419 0.00100

2,2-Dichloropropane U 0.000321 0.00100

Di-isopropyl ether U 0.000320 0.00100

Ethylbenzene U 0.000384 0.00100
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG985379
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 9 1 1 9 3 6 - 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Method Blank (MB)

(MB) R3222996-3  06/02/17 12:00

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Hexachloro-1,3-butadiene U 0.000256 0.00100

Isopropylbenzene U 0.000326 0.00100

p-Isopropyltoluene U 0.000350 0.00100

2-Butanone (MEK) U 0.00393 0.0100

Methylene Chloride U 0.00100 0.00500

4-Methyl-2-pentanone (MIBK) U 0.00214 0.0100

Methyl tert-butyl ether U 0.000367 0.00100

Naphthalene U 0.00100 0.00500

n-Propylbenzene U 0.000349 0.00100

Styrene U 0.000307 0.00100

1,1,1,2-Tetrachloroethane U 0.000385 0.00100

1,1,2,2-Tetrachloroethane U 0.000130 0.00100

Tetrachloroethene U 0.000372 0.00100

Toluene U 0.000412 0.00100

1,1,2-Trichlorotrifluoroethane U 0.000303 0.00100

1,2,3-Trichlorobenzene U 0.000230 0.00100

1,2,4-Trichlorobenzene U 0.000355 0.00100

1,1,1-Trichloroethane U 0.000319 0.00100

1,1,2-Trichloroethane U 0.000383 0.00100

Trichloroethene U 0.000398 0.00100

Trichlorofluoromethane U 0.00120 0.00500

1,2,3-Trichloropropane U 0.000807 0.00250

1,2,3-Trimethylbenzene U 0.000321 0.00100

1,2,4-Trimethylbenzene U 0.000373 0.00100

1,3,5-Trimethylbenzene U 0.000387 0.00100

Vinyl chloride U 0.000259 0.00100

Xylenes, Total U 0.00106 0.00300

    (S) Toluene-d8 101   80.0-120

    (S) Dibromofluoromethane 92.8   76.0-123

    (S) 4-Bromofluorobenzene 107   80.0-120

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3222996-1  06/02/17 10:53 • (LCSD) R3222996-2  06/02/17 11:06

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Acetone 0.125 0.138 0.161 111 129 10.0-160 15.3 23

Acrolein 0.125 0.222 0.257 177 205 10.0-160 J4 J4 14.8 20

Acrylonitrile 0.125 0.0945 0.0959 75.6 76.7 60.0-142 1.42 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG985379
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 9 1 1 9 3 6 - 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3222996-1  06/02/17 10:53 • (LCSD) R3222996-2  06/02/17 11:06

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Benzene 0.0250 0.0217 0.0218 86.9 87.2 69.0-123 0.350 20

Bromobenzene 0.0250 0.0235 0.0240 93.8 95.9 79.0-120 2.21 20

Bromodichloromethane 0.0250 0.0229 0.0226 91.5 90.4 76.0-120 1.19 20

Bromoform 0.0250 0.0204 0.0209 81.7 83.4 67.0-132 2.09 20

Bromomethane 0.0250 0.0225 0.0234 89.9 93.7 18.0-160 4.14 20

n-Butylbenzene 0.0250 0.0247 0.0255 98.8 102 72.0-126 3.17 20

sec-Butylbenzene 0.0250 0.0233 0.0241 93.0 96.3 74.0-121 3.47 20

tert-Butylbenzene 0.0250 0.0230 0.0241 91.8 96.2 75.0-122 4.72 20

Carbon tetrachloride 0.0250 0.0214 0.0224 85.7 89.5 63.0-122 4.34 20

Chlorobenzene 0.0250 0.0238 0.0241 95.3 96.3 79.0-121 1.12 20

Chlorodibromomethane 0.0250 0.0220 0.0225 88.2 89.9 75.0-125 1.96 20

Chloroethane 0.0250 0.0229 0.0225 91.7 90.2 47.0-152 1.62 20

2-Chloroethyl vinyl ether 0.125 0.105 0.105 84.4 84.1 10.0-160 0.350 22

Chloroform 0.0250 0.0223 0.0220 89.1 88.2 72.0-121 1.07 20

Chloromethane 0.0250 0.0249 0.0257 99.7 103 48.0-139 2.87 20

2-Chlorotoluene 0.0250 0.0236 0.0248 94.6 99.3 74.0-122 4.89 20

4-Chlorotoluene 0.0250 0.0236 0.0245 94.3 98.0 79.0-120 3.88 20

1,2-Dibromo-3-Chloropropane 0.0250 0.0181 0.0181 72.5 72.6 64.0-127 0.0500 20

1,2-Dibromoethane 0.0250 0.0239 0.0241 95.7 96.3 77.0-123 0.600 20

Dibromomethane 0.0250 0.0233 0.0228 93.0 91.3 78.0-120 1.93 20

1,2-Dichlorobenzene 0.0250 0.0204 0.0209 81.4 83.8 80.0-120 2.83 20

1,3-Dichlorobenzene 0.0250 0.0188 0.0191 75.1 76.5 72.0-123 1.89 20

1,4-Dichlorobenzene 0.0250 0.0227 0.0235 90.7 94.1 77.0-120 3.72 20

Dichlorodifluoromethane 0.0250 0.0406 0.0412 162 165 49.0-155 J4 J4 1.40 20

1,1-Dichloroethane 0.0250 0.0212 0.0210 84.7 84.1 70.0-126 0.690 20

1,2-Dichloroethane 0.0250 0.0224 0.0223 89.7 89.3 67.0-126 0.510 20

1,1-Dichloroethene 0.0250 0.0213 0.0217 85.4 86.7 64.0-129 1.53 20

cis-1,2-Dichloroethene 0.0250 0.0211 0.0210 84.5 84.1 73.0-120 0.450 20

trans-1,2-Dichloroethene 0.0250 0.0214 0.0213 85.7 85.3 71.0-121 0.470 20

1,2-Dichloropropane 0.0250 0.0228 0.0231 91.3 92.4 75.0-125 1.24 20

1,1-Dichloropropene 0.0250 0.0220 0.0221 88.2 88.3 71.0-129 0.100 20

1,3-Dichloropropane 0.0250 0.0244 0.0249 97.8 99.7 80.0-121 1.92 20

cis-1,3-Dichloropropene 0.0250 0.0226 0.0226 90.4 90.2 79.0-123 0.250 20

trans-1,3-Dichloropropene 0.0250 0.0228 0.0223 91.3 89.3 74.0-127 2.20 20

2,2-Dichloropropane 0.0250 0.0224 0.0219 89.4 87.7 60.0-125 1.96 20

Di-isopropyl ether 0.0250 0.0208 0.0206 83.4 82.3 59.0-133 1.26 20

Ethylbenzene 0.0250 0.0237 0.0244 94.9 97.6 77.0-120 2.80 20

Hexachloro-1,3-butadiene 0.0250 0.0190 0.0210 76.0 84.0 64.0-131 9.91 20

Isopropylbenzene 0.0250 0.0238 0.0246 95.2 98.6 75.0-120 3.50 20

p-Isopropyltoluene 0.0250 0.0213 0.0216 85.1 86.6 74.0-126 1.78 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG985379
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 9 1 1 9 3 6 - 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3222996-1  06/02/17 10:53 • (LCSD) R3222996-2  06/02/17 11:06

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

2-Butanone (MEK) 0.125 0.115 0.113 92.4 90.5 37.0-158 2.07 20

Methylene Chloride 0.0250 0.0211 0.0214 84.5 85.4 66.0-121 1.03 20

4-Methyl-2-pentanone (MIBK) 0.125 0.104 0.104 82.8 83.1 59.0-143 0.370 20

Methyl tert-butyl ether 0.0250 0.0221 0.0219 88.2 87.5 64.0-123 0.830 20

Naphthalene 0.0250 0.0182 0.0200 72.9 80.1 62.0-128 9.32 20

n-Propylbenzene 0.0250 0.0236 0.0247 94.5 98.8 79.0-120 4.47 20

Styrene 0.0250 0.0229 0.0233 91.5 93.3 78.0-124 1.96 20

1,1,1,2-Tetrachloroethane 0.0250 0.0229 0.0236 91.4 94.3 75.0-122 3.06 20

1,1,2,2-Tetrachloroethane 0.0250 0.0233 0.0243 93.3 97.2 71.0-122 4.06 20

Tetrachloroethene 0.0250 0.0224 0.0229 89.7 91.7 70.0-127 2.14 20

Toluene 0.0250 0.0238 0.0236 95.3 94.6 77.0-120 0.770 20

1,1,2-Trichlorotrifluoroethane 0.0250 0.0245 0.0252 97.9 101 61.0-136 2.82 20

1,2,3-Trichlorobenzene 0.0250 0.0176 0.0197 70.2 78.7 61.0-133 11.3 20

1,2,4-Trichlorobenzene 0.0250 0.0180 0.0197 72.0 78.9 69.0-129 9.20 20

1,1,1-Trichloroethane 0.0250 0.0226 0.0223 90.3 89.1 68.0-122 1.41 20

1,1,2-Trichloroethane 0.0250 0.0241 0.0246 96.3 98.4 78.0-120 2.13 20

Trichloroethene 0.0250 0.0220 0.0216 87.9 86.5 78.0-120 1.61 20

Trichlorofluoromethane 0.0250 0.0237 0.0257 94.6 103 56.0-137 8.22 20

1,2,3-Trichloropropane 0.0250 0.0237 0.0244 94.9 97.4 72.0-124 2.59 20

1,2,3-Trimethylbenzene 0.0250 0.0248 0.0251 99.1 100 75.0-120 1.22 20

1,2,4-Trimethylbenzene 0.0250 0.0228 0.0237 91.3 94.9 75.0-120 3.82 20

1,3,5-Trimethylbenzene 0.0250 0.0234 0.0241 93.4 96.2 75.0-120 2.97 20

Vinyl chloride 0.0250 0.0243 0.0248 97.1 99.1 64.0-133 1.95 20

Xylenes, Total 0.0750 0.0716 0.0731 95.5 97.5 77.0-120 2.07 20

    (S) Toluene-d8    103 101 80.0-120     

    (S) Dibromofluoromethane    94.3 94.8 76.0-123     

    (S) 4-Bromofluorobenzene    102 105 80.0-120     

L911956-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L911956-06  06/02/17 18:01 • (MS) R3222996-4  06/02/17 17:21 • (MSD) R3222996-5  06/02/17 17:35

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Acetone 0.125 ND 0.0887 0.0860 70.9 68.8 1 10.0-139 3.09 25

Acrolein 0.125 ND 0.273 0.281 219 225 1 10.0-160 J5 J5 2.70 25

Acrylonitrile 0.125 ND 0.0930 0.0919 74.4 73.5 1 46.0-159 1.21 23

Benzene 0.0250 ND 0.0189 0.0187 75.5 74.8 1 34.0-147 0.950 20

Bromobenzene 0.0250 ND 0.0233 0.0236 93.2 94.4 1 51.0-137 1.24 20

Bromodichloromethane 0.0250 ND 0.0222 0.0221 88.9 88.3 1 52.0-135 0.700 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG985379
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 9 1 1 9 3 6 - 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

L911956-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L911956-06  06/02/17 18:01 • (MS) R3222996-4  06/02/17 17:21 • (MSD) R3222996-5  06/02/17 17:35

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Bromoform 0.0250 ND 0.0200 0.0207 80.2 82.7 1 50.0-146 3.09 20

Bromomethane 0.0250 ND 0.0148 0.0144 59.3 57.7 1 10.0-160 2.78 23

n-Butylbenzene 0.0250 ND 0.0270 0.0272 108 109 1 50.0-144 0.620 20

sec-Butylbenzene 0.0250 ND 0.0238 0.0239 95.0 95.8 1 48.0-143 0.790 20

tert-Butylbenzene 0.0250 ND 0.0235 0.0239 94.1 95.6 1 50.0-142 1.61 20

Carbon tetrachloride 0.0250 ND 0.0203 0.0208 79.5 81.9 1 41.0-138 2.82 20

Chlorobenzene 0.0250 ND 0.0225 0.0226 89.9 90.3 1 52.0-141 0.350 20

Chlorodibromomethane 0.0250 ND 0.0220 0.0221 88.1 88.5 1 54.0-142 0.450 20

Chloroethane 0.0250 ND 0.0170 0.0166 68.0 66.6 1 23.0-160 2.06 20

2-Chloroethyl vinyl ether 0.125 ND ND ND 0.000 0.000 1 10.0-160 J6 J6 0.000 40

Chloroform 0.0250 ND 0.0219 0.0215 85.2 83.7 1 50.0-139 1.74 20

Chloromethane 0.0250 ND 0.0153 0.0151 61.1 60.5 1 14.0-151 0.930 20

2-Chlorotoluene 0.0250 ND 0.0236 0.0239 94.4 95.8 1 48.0-142 1.44 20

4-Chlorotoluene 0.0250 ND 0.0236 0.0240 94.4 96.2 1 52.0-139 1.86 20

1,2-Dibromo-3-Chloropropane 0.0250 ND 0.0180 0.0182 71.9 72.7 1 49.0-144 1.14 24

1,2-Dibromoethane 0.0250 ND 0.0218 0.0218 87.4 87.3 1 54.0-140 0.0900 20

Dibromomethane 0.0250 ND 0.0206 0.0202 82.6 81.0 1 53.0-138 2.00 20

1,2-Dichlorobenzene 0.0250 ND 0.0209 0.0210 83.6 83.8 1 56.0-139 0.320 20

1,3-Dichlorobenzene 0.0250 ND 0.0181 0.0181 72.4 72.5 1 50.0-141 0.0600 20

1,4-Dichlorobenzene 0.0250 ND 0.0231 0.0234 92.5 93.7 1 53.0-136 1.33 20

Dichlorodifluoromethane 0.0250 ND 0.0333 0.0319 133 128 1 20.0-160 4.37 21

1,1-Dichloroethane 0.0250 ND 0.0195 0.0194 77.9 77.7 1 47.0-143 0.220 20

1,2-Dichloroethane 0.0250 ND 0.0202 0.0197 80.6 78.9 1 47.0-141 2.18 20

1,1-Dichloroethene 0.0250 ND 0.0169 0.0168 67.5 67.2 1 31.0-148 0.370 20

cis-1,2-Dichloroethene 0.0250 0.00271 0.0216 0.0215 75.6 75.1 1 43.0-142 0.530 20

trans-1,2-Dichloroethene 0.0250 ND 0.0162 0.0158 64.9 63.4 1 36.0-141 2.42 20

1,2-Dichloropropane 0.0250 ND 0.0218 0.0216 87.3 86.4 1 51.0-141 0.970 20

1,1-Dichloropropene 0.0250 ND 0.0180 0.0180 72.1 71.8 1 42.0-146 0.420 20

1,3-Dichloropropane 0.0250 ND 0.0232 0.0230 92.6 91.8 1 58.0-139 0.860 20

cis-1,3-Dichloropropene 0.0250 ND 0.0211 0.0209 84.4 83.7 1 53.0-139 0.890 20

trans-1,3-Dichloropropene 0.0250 ND 0.0216 0.0213 86.5 85.2 1 51.0-143 1.61 20

2,2-Dichloropropane 0.0250 ND 0.0224 0.0222 89.6 88.8 1 43.0-139 0.960 20

Di-isopropyl ether 0.0250 ND 0.0196 0.0195 78.4 78.2 1 44.0-144 0.280 20

Ethylbenzene 0.0250 ND 0.0225 0.0226 90.0 90.5 1 42.0-147 0.520 20

Hexachloro-1,3-butadiene 0.0250 ND 0.0218 0.0217 87.3 86.7 1 44.0-146 0.600 21

Isopropylbenzene 0.0250 ND 0.0238 0.0240 95.4 96.0 1 48.0-141 0.690 20

p-Isopropyltoluene 0.0250 ND 0.0212 0.0214 84.9 85.8 1 49.0-146 1.05 20

2-Butanone (MEK) 0.125 ND 0.0863 0.0872 69.0 69.7 1 12.0-149 1.00 24

Methylene Chloride 0.0250 ND 0.0178 0.0174 71.1 69.7 1 42.0-135 1.99 20

4-Methyl-2-pentanone (MIBK) 0.125 ND 0.100 0.0988 80.2 79.1 1 44.0-160 1.36 22
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG985379
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 B L 9 1 1 9 3 6 - 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0

L911956-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L911956-06  06/02/17 18:01 • (MS) R3222996-4  06/02/17 17:21 • (MSD) R3222996-5  06/02/17 17:35

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Methyl tert-butyl ether 0.0250 ND 0.0210 0.0207 83.8 82.8 1 42.0-142 1.27 20

Naphthalene 0.0250 ND 0.0192 0.0195 76.7 77.9 1 42.0-146 1.58 24

n-Propylbenzene 0.0250 ND 0.0238 0.0239 95.2 95.8 1 47.0-144 0.620 20

Styrene 0.0250 ND 0.0222 0.0221 88.6 88.5 1 47.0-147 0.120 20

1,1,1,2-Tetrachloroethane 0.0250 ND 0.0232 0.0233 92.9 93.3 1 52.0-140 0.450 20

1,1,2,2-Tetrachloroethane 0.0250 ND 0.0241 0.0245 96.4 98.0 1 46.0-149 1.68 20

Tetrachloroethene 0.0250 0.0766 0.0917 0.0910 60.5 57.4 1 38.0-147 0.840 20

Toluene 0.0250 ND 0.0214 0.0211 85.7 84.4 1 42.0-141 1.50 20

1,1,2-Trichlorotrifluoroethane 0.0250 ND 0.0237 0.0235 95.0 94.0 1 40.0-151 1.05 21

1,2,3-Trichlorobenzene 0.0250 ND 0.0182 0.0182 72.7 72.8 1 45.0-145 0.110 22

1,2,4-Trichlorobenzene 0.0250 ND 0.0192 0.0195 76.8 77.9 1 49.0-147 1.40 21

1,1,1-Trichloroethane 0.0250 ND 0.0228 0.0223 87.5 85.7 1 46.0-140 1.93 20

1,1,2-Trichloroethane 0.0250 ND 0.0235 0.0231 94.2 92.5 1 54.0-139 1.77 20

Trichloroethene 0.0250 0.0347 0.0536 0.0524 75.5 70.6 1 32.0-156 2.30 20

Trichlorofluoromethane 0.0250 ND 0.0224 0.0221 89.7 88.3 1 32.0-152 1.61 20

1,2,3-Trichloropropane 0.0250 ND 0.0237 0.0234 94.7 93.8 1 54.0-143 0.960 21

1,2,3-Trimethylbenzene 0.0250 ND 0.0253 0.0255 101 102 1 48.0-138 0.610 20

1,2,4-Trimethylbenzene 0.0250 ND 0.0227 0.0230 90.9 91.8 1 41.0-146 1.02 20

1,3,5-Trimethylbenzene 0.0250 ND 0.0229 0.0233 91.5 93.4 1 44.0-143 2.09 20

Vinyl chloride 0.0250 ND 0.0167 0.0165 66.7 65.9 1 24.0-153 1.24 20

Xylenes, Total 0.0750 ND 0.0671 0.0677 89.5 90.3 1 41.0-148 0.890 20

    (S) Toluene-d8     103 102  80.0-120     

    (S) Dibromofluoromethane     94.4 94.4  76.0-123     

    (S) 4-Bromofluorobenzene     103 104  80.0-120     
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND Not detected at the Reporting Limit (or MDL where applicable).
U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) 

from a quality control sample. The Original Sample may not be included within the reported SDG.
(S) Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control 

Sample/Duplicate and Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring 
recovery. Surrogates are not expected to be detected in all environmental media.

Rec. Recovery.

Qualifier Description

E The analyte concentration exceeds the upper limit of the calibration range of the instrument 
established by the initial calibration (ICAL).

J1 Surrogate recovery limits have been exceeded; values are outside upper control limits.
J3 The associated batch QC was outside the established quality control range for precision.
J4 The associated batch QC was outside the established quality control range for accuracy.
J5 The sample matrix interfered with the ability to make any accurate determination; spike value is 

high.
J6 The sample matrix interfered with the ability to make any accurate determination; spike value is 

low.
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ONE LAB. NATIONWIDE.ACCREDITATIONS & LOCATIONS

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Terracon - B-Ham,  AL E1177003 L911936 06/05/17 17:12 41 of 45

Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

State Accreditations

Third Party & Federal Accreditations

ESC Lab Sciences is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other 
lab is as accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the 
network laboratories in our industry. The most significant benefit to our “one location” design is the design of our laboratory campus. The model is conducive to accelerated productivity, 
decreasing turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE.

ESC Lab Sciences has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please 
contact our main office. ESC Lab Sciences performs all testing at our central laboratory.

1. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4.

 Utah 6157585858 

 Vermont VT2006 

 Virginia 109 

 Washington C1915 

 West Virginia 233 

 Wisconsin 9980939910 

 Wyoming A2LA 

 AIHA-LAP,LLC                       100789 

 DOD 1461.01 

 USDA S-67674

 Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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APPENDIX B 

BORING LOGS  

 !  !21

douglas
Text Box



1 of 1
Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: BMW-1 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details

0 Screen: 6-11 ft bgs
Riser: 0-6 ft bgs

2 Sand: 4-11 ft bgs
0-5' = 25.0 Bentonite: 0-4 ft bgs
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: GW, Gravel, angular, some 
silt and sand, low moisture, loose, 
grey to brown

5-10FT: NR

10-11FT GW, Silty Gravel, wet, 
loose, sheen, gray to black

Refusal @ 11', Monitoring well 
installed



1 of 1
Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: BMW-2 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details

0 Screen: 6-11 ft bgs
Riser: 0-6 ft bgs

2 Sand: 4-11 ft bgs
Bentonite: 0-4 ft bgs
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: GW/SC, Gravel to 3', 
followed by Silty Sandy Clay, 
medium stiff, low moisture, orange

5-11FT: Same as above

Refusal @ 11', Monitoring well 
installed
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Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: BMW-3 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details

0 Screen: 6-11 ft bgs
Riser: 0-6 ft bgs

2 Sand: 4-11 ft bgs
0-5' = 2.0 Bentonite: 0-4 ft bgs

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: GW/SC, Gravel to 3', 
followed by Silty Sandy Clay, 
medium stiff, low moisture, gray

5-11FT: SC, Silty Sandy Clay, 
medium stiff, low moisture, orange

Refusal @ 11', Monitoring well 
installed
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Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: BMW-4 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details

0 Screen: 4-14 ft bgs
Riser: 0-4 ft bgs

2 Sand: 2-14 ft bgs
Bentonite: 0-2 ft bgs
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: NR

5-10FT: SP, Sand, loose, dry, 
orange

10-14FT: SC, Sandy Clay, moderate 
moisture, soft, gray

Refusal @ 14', Monitoring well 
installed
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Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: BMW-5 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details

0 Screen: 6-11 ft bgs
Riser: 0-6 ft bgs

2 Sand: 4-11 ft bgs
Bentonite: 0-4 ft bgs
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DRILLING/BORING LOG

Lithologic Descriptions

0-3FT: GW/ML Low recovery, 
Gravel and silt, stained, trace slag, 
light gray

3-11FT:SC, Silty Sandy Clay, 
medium stiff, low moisture, orange

Refusal @ 11', Monitoring well 
installed
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Project: Former Greif Brothers Date(s): Oct 17, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: BMW-6 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details

0 Screen: 7-12 ft bgs
Riser: 0-7 ft bgs

2 Sand: 4-12 ft bgs
0-5' = 1.5 Bentonite: 0-4 ft bgs
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: ML, Concrete followed by 
Sandy Silty, low moisture, soft, 
orange to gray

5-10FT: SP/SM, Sand and Silty 
Sand, low moisture, loose, orange

10-12FT: Same as above

Refusal @ 12', Monitoring well 
installed
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Project: Former Greif Brothers Date(s): Oct 17, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: BMW-7 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details

0 Screen: 7-12 ft bgs
Riser: 0-7 ft bgs

2 Sand: 4-12 ft bgs
Bentonite: 0-4 ft bgs
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: Gravel, very low recovery

5-9.5FT: SM, Silty Sand, wet, 
loose, gray

9.5-12FT: Sand, saprolitic 
sandstone partially cemented.  Wet, 
orange

Refusal @ 12', Monitoring well 
installed
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Project: Former Greif Brothers Date(s): Oct 17, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: BMW-8 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details

0 Screen: 5-10 ft bgs
Riser: 0-5 ft bgs

2 Sand: 3-10 ft bgs
Bentonite: 0-3 ft bgs
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: Gravel, very low recovery

5-10FT: SM, Silty Sand, very 
dense, low moisture, orange, gray

Refusal @ 10', Monitoring well 
installed
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Project: Former Greif Brothers Date(s): Oct 17, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: BMW-9 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details

0 Screen: 5-15 ft bgs
Riser: 0-5 ft bgs

2 Sand: 3-15 ft bgs
0-5' = 1.9 Bentonite: 0-3 ft bgs
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: GW/SM, Gravel and Silty 
Sand, low recovery, dry, loose, gray

5-10FT: SM/SP, Same as above to 
8' followed by Sand, medium dense, 
trace cemented, dry, orange

10-15FT: SP, Sand, wet, loose, 
orange

Refusal @ 15', Monitoring well 
installed
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Project: Former Greif Brothers Date(s): Oct 17, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: BMW-10 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details

0 Screen: 2-7 ft bgs
Riser: 0-2 ft bgs

2 Sand: 1-7 ft bgs
0-5' = 0.0 Bentonite: 0-1 ft bgs
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: SM, Silty Sand, some 
gravel, very dense, low moisture, 
orange

5-7FT: SM, Same as above, 
sandstone rock at 6'

Refusal @ 7', Monitoring well 
installed
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Project: Former Greif Brothers Date(s): Oct 17, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: BMW-11 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details

0 Screen: 3-8 ft bgs
Riser: 0-3 ft bgs

2 Sand: 2-8 ft bgs
0-5' = 1.1 Bentonite: 0-2 ft bgs
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: SM, Silty Sand, some 
gravel, very dense, low moisture, 
orange

5-7FT: SM, Same as above, 
sandstone rock at 7'

Refusal @ 8', Monitoring well 
installed
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Project: Former Greif Brothers Date(s): Oct 17, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: BMW-12 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details

0 Screen: 6-11 ft bgs
Riser: 0-6 ft bgs

2 Sand: 4-11 ft bgs
0-5' = 0.4 Bentonite: 0-4 ft bgs
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: CL, Silty Clay, little sand, 
very stiff, low moisture, orange

5-10FT: CL/SP, Same as above to 
7', followed by Sand, partially 
cemented, wet from 8-9 feet, orange

10-11FT: SP, Same as above

Refusal @ 11', Monitoring well 
installed



1 of 1
Project: Former Greif Brothers Date(s): Oct 17, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: BMW-13 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details

0 Screen: 6-11 ft bgs
Riser: 0-6 ft bgs

2 Sand: 4-11 ft bgs
0-5' = 0.0 Bentonite: 0-4 ft bgs
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: CL, Silty Clay, little sand, 
very stiff, low moisture, orange

5-10FT: CL/SP, Same as above to 
7', followed by Sand, partially 
cemented, wet from 8-9 feet, orange

10-11FT: SP, Same as above

Refusal @ 11', Monitoring well 
installed
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Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: SB-1 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: GW/SM, Gravel to 2' 
followed by Silty Sand, wet, loose, 
orange to gray

5-11FT: SM, Silty Sand, wet, loose, 
orange to light gray

Refusal @ 11', Boring terminated
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Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: SB-2 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: GW/SW, Gravel and Sand, 
low recovery, loose, dry, gray to 
black

5-10FT: SM, Silty Sand,low 
recovery, loose, wet, odor, light 
brown

Refusal @ 10', Boring terminated
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Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: SB-3 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: GW/SW, Gravel and Sand, 
low recovery, loose, dry, odor, gray 
to black

5-10FT: CL, Silty Clay, stiff, 
moderate moisture, odor, orange to 
gray

Refusal @ 10', Boring terminated
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Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: SB-4 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: GW/CL, Gravel to 3' 
followed by Silty Clay with some 
Sand, very stiff, low moisture, 
orange

5-10FT: CL, Same as abobe

Refusal @ 10', Boring terminated
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Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: SB-5 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: GW/CL, Gravel to 3' 
followed by Silty Clay with some 
Sand, very stiff, low moisture, 
orange

5-10FT: CL, Same as abobe

Refusal @ 10', Boring terminated
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Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: SB-6 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: GW/SW, Gravel and sand, 
loose, wet, hydrocarbon odor

5-10FT: GW/SW, same as above

Refusal @ 10', Boring terminated
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Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: SB-7 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: GW, Gravel, very low 
recovery

5-10FT: SC, Sandy Clay, low 
moisture, soft, orange

Refusal @ 10', Boring terminated
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Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: SB-8 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT: GW/ML, Gravel, Sandy-
Silty, stained, odor, loose, moist, 
gray

5-10FT: SC, Sandy Clay, low 
moisture, soft, orange

Refusal @ 10', Boring terminated



1 of 1
Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: SB-9 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details
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DRILLING/BORING LOG

Lithologic Descriptions

0-6FT: SM, Sandy-Silty, stained,  
loose, wet, gray

6-10FT: SC, Silty Sand, wet, loose 
orange

Refusal @ 10', Boring terminated
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Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: SB-10 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details
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DRILLING/BORING LOG

Lithologic Descriptions

0-9FT: GW/SC, Gravel to 2' 
followed by Sandy Clay, medium 
dense, partial cementation, low 
moisture, orange

Refusal @ 10', Boring terminated
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Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: SB-11 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details
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DRILLING/BORING LOG

Lithologic Descriptions

0-9FT: GW/SC, Gravel to 2' 
followed by Sandy Clay, medium 
dense, partial cementation, low 
moisture, orange

Refusal @ 10', Boring terminated
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Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: SB-12 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details
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DRILLING/BORING LOG

Lithologic Descriptions

0-9FT: GW/SC, Gravel to 2' 
followed by Sandy Clay, medium 
dense, partial cementation, low 
moisture, orange

Refusal @ 10', Boring terminated
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Project: Former Greif Brothers Date(s): Oct 16, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: SB-13 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT No Recover

5-9FT: SC, Sandy Clay, medium 
dense, partial cementation, low 
moisture, orange

Refusal @ 10', Boring terminated
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Project: Former Greif Brothers Date(s): Oct 17, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: SB-14 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT SM, Silty Sand, wet, loose, 
low recovery, brown

5-10FT: SM, Same as above

10-15FT: SM/ML, Same to 12' 
followed by Sandy Silt, medium 
stiff, moderate moisture, gray

Refusal @ 15', Boring terminated
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Project: Former Greif Brothers Date(s): Oct 17, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: SB-15 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details
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DRILLING/BORING LOG

Lithologic Descriptions

0-5FT SM, Silty Sand, wet, loose, 
low recovery, brown

5-10FT: SM, Same as above

10-15FT: SP, Sand, little silt, 
saprolitic sandstone, moderate 
moisture, orange, pink at 14.5'

Refusal @ 15', Boring terminated
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Project: Former Greif Brothers Date(s): Oct 17, 2018
Logged by: Samuel Smith, P.G. 
Project No.: 18-CULL01
Well/Boring Location: SB-16 Drilling Contractor:
Drilling Method: Direct Push Geolab Environmental Drilling
Depth to Groundwater: NA
Elevations - Ground Surface:
Water Table:NA  
Remarks:

Depth (bgs)
PID Results 
(ppm) 10.6 
eV lamp

Well Construction Details

0

2
0-5' = 0.8

4

6

8

10

12 10-15' = 9.4

14

16

18

20

22

24

26

28

30

32

DRILLING/BORING LOG

Lithologic Descriptions

0-5FT SP, Sand, wet, low recovery, 
white to black

5-7FT: SM, Same as above

Refusal @ 7', Boring terminated



APPENDIX C 

LABORATORY ANALYTICAL DATA REPORTS  

 !  !22

douglas
Text Box























































































APPENDIX D 

VISL CALCULATOR 

 !  !23

douglas
Text Box



Site-specific VISL Results 1

Commercial Equation Inputs

* Inputted values different from Commercial defaults are highlighted.
Output generated   07JAN2019:15:23:09

Variable

Commercial
Air

Default
Value Value

AF
gw

 (Attenuation Factor Groundwater) unitless 0.001 0.001

AF
ss

 (Attenuation Factor Sub-Slab) unitless 0.03 0.03

AT
w
 (averaging time - composite worker) 365 365

ED
w
 (exposure duration - composite worker) yr 25 25

EF
w
 (exposure frequency - composite worker) day/yr 250 250

ET
w
 (exposure time - composite worker) hr 8 8

THQ (target hazard quotient) unitless 0.1 0.1

LT (lifetime) yr 70 70

TR (target risk) unitless 1.0E-06 1.0E-06



Commercial Vapor Intrusion Screening Levels (VISL) 2

Key: I = IRIS; P = PPRTV; O = OPP; A = ATSDR; C = Cal EPA; X = APPENDIX PPRTV SCREEN;
H = HEAST; W = see RSL user guide Section 2.3.5; E = see RSL user guide Section 2.3.6; S = see RSL
user's guide Section 5.

Chemical
CAS

Number

Does the
chemical

meet
the

definition
for

volatility?
(HLC>1E-5
or VP>1)

Does the
chemical

have
inhalation

toxicity
data?
(IUR

and/or
RfC)

Is Chemical
Sufficiently

Volatile and Toxic
to

Pose Inhalation
Risk

Via Vapor
Intrusion

from Soil Source?
(C

vp
 > C

i,a
,Target?)

Is Chemical
Sufficiently

Volatile and Toxic
to

Pose Inhalation
Risk

Via Vapor
Intrusion from
Groundwater

Source?
(C

hc
 > C

i,a
,Target?)

Target
Indoor Air

Concentration
(TCR=1E-06
or THQ=0.1)

MIN(C
ia,c

,C
ia,nc

)

(µg/m3)
Toxicity

Basis

Dichloroethane, 1,1- 75-34-3 Yes Yes Yes Yes 7.67E+00 CA

Dichloroethylene, 1,1- 75-35-4 Yes Yes Yes Yes 8.76E+01 NC

Dichloroethylene, 1,2-cis- 156-59-2 Yes No No Inhal. Tox. Info No Inhal. Tox. Info

Naphthalene 91-20-3 Yes Yes Yes Yes 3.61E-01 CA

Tetrachloroethylene 127-18-4 Yes Yes Yes Yes 1.75E+01 NC

Trichloroethane, 1,1,1- 71-55-6 Yes Yes Yes Yes 2.19E+03 NC

Trichloroethylene 79-01-6 Yes Yes Yes Yes 8.76E-01 NC

Trimethylbenzene, 1,2,4- 95-63-6 Yes Yes Yes Yes 2.63E+01 NC

Trimethylbenzene, 1,3,5- 108-67-8 Yes Yes Yes Yes 2.63E+01 NC

Vinyl Chloride 75-01-4 Yes Yes Yes Yes 2.79E+00 CA



Commercial Vapor Intrusion Screening Levels (VISL) 3

Key: I = IRIS; P = PPRTV; O = OPP; A = ATSDR; C = Cal EPA; X = APPENDIX PPRTV SCREEN;
H = HEAST; W = see RSL user guide Section 2.3.5; E = see RSL user guide Section 2.3.6; S = see RSL
user's guide Section 5.

Chemical

Target
Sub-Slab and
Near-source

Soil Gas
Concentration

(TCR=1E-06
or THQ=0.1)
C

sg
,Target

(µg/m3)

Target
Groundwater
Concentration

(TCR=1E-06
or THQ=0.1)
C

gw
,Target

(µg/L)

Is Target
Groundwater
Concentration

< MCL?
(C

gw
 < MCL?)

Pure Phase
Vapor

Concentration
C

vp
\

(25 ℃)\

(µg/m3)

Maximum
Groundwater

Vapor
Concentration

C
hc

\

(µg/m3)

Temperature
for Maximum
Groundwater

Vapor
Concentration

(℃)

Lower
Explosive

Limit
LEL
(%
by

volume)

Dichloroethane, 1,1- 2.56E+02 3.34E+01 -- 1.21E+09 1.16E+09 25 5.40

Dichloroethylene, 1,1- 2.92E+03 8.21E+01 No (7) 3.13E+09 2.58E+09 25 6.50

Dichloroethylene, 1,2-cis- 1.04E+09 1.07E+09 25 3.00

Naphthalene 1.20E+01 2.01E+01 -- 5.86E+05 5.58E+05 25 0.90

Tetrachloroethylene 5.84E+02 2.42E+01 No (5) 1.65E+08 1.49E+08 25

Trichloroethane, 1,1,1- 7.30E+04 3.11E+03 No (200) 8.90E+08 9.07E+08 25 8.00

Trichloroethylene 2.92E+01 2.18E+00 Yes (5) 4.88E+08 5.15E+08 25 8.00

Trimethylbenzene, 1,2,4- 8.76E+02 1.04E+02 -- 1.36E+07 1.44E+07 25 0.90

Trimethylbenzene, 1,3,5- 8.76E+02 7.33E+01 -- 1.60E+07 1.73E+07 25 1.00

Vinyl Chloride 9.29E+01 2.45E+00 No (2) 1.00E+10 1.00E+10 25 3.60



Commercial Vapor Intrusion Screening Levels (VISL) 4

Key: I = IRIS; P = PPRTV; O = OPP; A = ATSDR; C = Cal EPA; X = APPENDIX PPRTV SCREEN;
H = HEAST; W = see RSL user guide Section 2.3.5; E = see RSL user guide Section 2.3.6; S = see RSL
user's guide Section 5.

Chemical
LEL
Ref

IUR
(ug/m3)-1

IUR
Ref

RfC
(mg/m3)

RfC
Ref

Mutagenic
Indicator

Carcinogenic
VISL

TCR=1E-06
C

ia,c

(µg/m3)

Noncarcinogenic
VISL

THQ=0.1
C

ia,nc

(µg/m3)

Dichloroethane, 1,1- CRC89 1.60E-06 C No 7.67E+00

Dichloroethylene, 1,1- CRC89 2.00E-01 I No 8.76E+01

Dichloroethylene, 1,2-cis- CRC89 No

Naphthalene CRC89 3.40E-05 C 3.00E-03 I No 3.61E-01 1.31E+00

Tetrachloroethylene 2.60E-07 I 4.00E-02 I No 4.72E+01 1.75E+01

Trichloroethane, 1,1,1- CRC89 5.00E+00 I No 2.19E+03

Trichloroethylene CRC89 4.10E-06 I 2.00E-03 I Mut 2.99E+00 8.76E-01

Trimethylbenzene, 1,2,4- CRC89 6.00E-02 I No 2.63E+01

Trimethylbenzene, 1,3,5- CRC89 6.00E-02 I No 2.63E+01

Vinyl Chloride CRC89 4.40E-06 I 1.00E-01 I Mut 2.79E+00 4.38E+01



Commercial Vapor Intrusion Risk 5
Output generated   07JAN2019:15:23:09

Chemical
CAS

Number

Site
Groundwater
Concentration

C
gw

\

(µg/L)

Site
Indoor Air

Concentration
C

i,a
\

(µg/m3)

VI
Carcinogenic

Risk
CR

VI
Hazard

HQ
IUR

(ug/m3)-1

IUR
Ref

Chronic
RfC

(mg/m3)

Dichloroethane, 1,1- 75-34-3 224 5.15E+01 6.71E-06 1.60E-06 C

Dichloroethylene, 1,1- 75-35-4 406 4.33E+02 4.95E-01 2.00E-01

Dichloroethylene, 1,2-cis- 156-59-2 5900

Naphthalene 91-20-3 75 1.35E+00 3.74E-06 1.03E-01 3.40E-05 C 3.00E-03

Tetrachloroethylene 127-18-4 14 1.01E+01 2.15E-07 5.78E-02 2.60E-07 I 4.00E-02

Trichloroethane, 1,1,1- 71-55-6 239 1.68E+02 7.67E-03 5.00E+00

Trichloroethylene 79-01-6 4590 1.85E+03 6.18E-04 2.11E+02 4.10E-06 I 2.00E-03

Trimethylbenzene, 1,2,4- 95-63-6 116 2.92E+01 1.11E-01 6.00E-02

Trimethylbenzene, 1,3,5- 108-67-8 33 1.18E+01 4.50E-02 6.00E-02

Vinyl Chloride 75-01-4 1020 1.16E+03 4.16E-04 2.65E+00 4.40E-06 I 1.00E-01

*Sum 1.04E-03 2.14E+02

Chemical
RfC
Ref

Temperature

(℃)\
for

Groundwater
Vapor

Concentration Mutagen?

Dichloroethane, 1,1- 25 No

Dichloroethylene, 1,1- IRIS 25 No

Dichloroethylene, 1,2-cis- 25 No

Naphthalene IRIS 25 No

Tetrachloroethylene IRIS 25 No

Trichloroethane, 1,1,1- IRIS 25 No

Trichloroethylene IRIS 25 Mut

Trimethylbenzene, 1,2,4- IRIS 25 No

Trimethylbenzene, 1,3,5- IRIS 25 No

Vinyl Chloride IRIS 25 Mut

*Sum



Chemical Properties 6
Output generated   07JAN2019:15:23:09

Chemical
CAS

Number

Does the
chemical

meet
the

definition
for

volatility?
(HLC>1E-5
or VP>1)

Does the
chemical

have
inhalation

toxicity
data?
(IUR

and/or
RfC) MW

MW
Ref

Vapor
Pressure

VP
(mm Hg)

VP
Ref

S
(mg/L)

S
Ref

MCL
(ug/L)

Dichloroethane, 1,1- 75-34-3 Yes Yes 98.96 PHYSPROP 2.27E+02 PHYSPROP 5.04E+03 PHYSPROP

Dichloroethylene, 1,1- 75-35-4 Yes Yes 96.94 PHYSPROP 6.00E+02 PHYSPROP 2.42E+03 PHYSPROP 7

Dichloroethylene,
1,2-cis-

156-59-2 Yes No 96.94 PHYSPROP 2.00E+02 PHYSPROP 6.41E+03 PHYSPROP 70

Naphthalene 91-20-3 Yes Yes 128.18 PHYSPROP 8.50E-02 PHYSPROP 3.10E+01 PHYSPROP

Tetrachloroethylene 127-18-4 Yes Yes 165.83 PHYSPROP 1.85E+01 PHYSPROP 2.06E+02 PHYSPROP 5

Trichloroethane, 1,1,1- 71-55-6 Yes Yes 133.41 PHYSPROP 1.24E+02 PHYSPROP 1.29E+03 PHYSPROP 200

Trichloroethylene 79-01-6 Yes Yes 131.39 PHYSPROP 6.90E+01 PHYSPROP 1.28E+03 PHYSPROP 5

Trimethylbenzene,
1,2,4-

95-63-6 Yes Yes 120.20 PHYSPROP 2.10E+00 PHYSPROP 5.70E+01 PHYSPROP

Trimethylbenzene,
1,3,5-

108-67-8 Yes Yes 120.20 PHYSPROP 2.48E+00 PHYSPROP 4.82E+01 PHYSPROP

Vinyl Chloride 75-01-4 Yes Yes 62.50 PHYSPROP 2.98E+03 EPI 8.80E+03 PHYSPROP 2



Chemical Properties 7
Output generated   07JAN2019:15:23:09

Chemical
HLC

(atm-m3/mole)

Henry's
Law

Constant
(unitless)

H`
and HLC

Ref

Henry's
Law

Constant
Used in
Calcs

(unitless)
D

ia
\

(cm2/s)
D

ia
\

Ref
D

iw
\

(cm2/s)
D

iw
\

Ref

Normal
Boiling
Point

BP
(K)

Dichloroethane, 1,1- 5.62E-03 2.30E-01 PHYSPROP 2.30E-01 8.36E-02 WATER9 (U.S.
EPA, 2001)

1.06E-05 WATER9 (U.S.
EPA, 2001)

330.55

Dichloroethylene, 1,1- 2.61E-02 1.07E+00 PHYSPROP 1.07E+00 8.63E-02 WATER9 (U.S.
EPA, 2001)

1.10E-05 WATER9 (U.S.
EPA, 2001)

304.85

Dichloroethylene,
1,2-cis-

4.08E-03 1.67E-01 PHYSPROP 1.67E-01 8.84E-02 WATER9 (U.S.
EPA, 2001)

1.13E-05 WATER9 (U.S.
EPA, 2001)

333.25

Naphthalene 4.40E-04 1.80E-02 PHYSPROP 1.80E-02 6.05E-02 WATER9 (U.S.
EPA, 2001)

8.38E-06 WATER9 (U.S.
EPA, 2001)

491.05

Tetrachloroethylene 1.77E-02 7.24E-01 PHYSPROP 7.24E-01 5.05E-02 WATER9 (U.S.
EPA, 2001)

9.46E-06 WATER9 (U.S.
EPA, 2001)

394.45

Trichloroethane, 1,1,1- 1.72E-02 7.03E-01 PHYSPROP 7.03E-01 6.48E-02 WATER9 (U.S.
EPA, 2001)

9.60E-06 WATER9 (U.S.
EPA, 2001)

347.15

Trichloroethylene 9.85E-03 4.03E-01 PHYSPROP 4.03E-01 6.87E-02 WATER9 (U.S.
EPA, 2001)

1.02E-05 WATER9 (U.S.
EPA, 2001)

360.35

Trimethylbenzene,
1,2,4-

6.16E-03 2.52E-01 PHYSPROP 2.52E-01 6.07E-02 WATER9 (U.S.
EPA, 2001)

7.92E-06 WATER9 (U.S.
EPA, 2001)

442.45

Trimethylbenzene,
1,3,5-

8.77E-03 3.59E-01 PHYSPROP 3.59E-01 6.02E-02 WATER9 (U.S.
EPA, 2001)

7.84E-06 WATER9 (U.S.
EPA, 2001)

437.85

Vinyl Chloride 2.78E-02 1.14E+00 PHYSPROP 1.14E+00 1.07E-01 WATER9 (U.S.
EPA, 2001)

1.20E-05 WATER9 (U.S.
EPA, 2001)

259.85



Chemical Properties 8
Output generated   07JAN2019:15:23:09

Chemical
BP
Ref

Critical
Temperature

TC
(K)

TC
Ref

Enthalpy of
vaporization

at
the normal

boiling point

ΔH
v,b

\
(cal/mol)

ΔH
v,b

\
Ref

K
oc

\
(cm3/g)

K
oc

\
Ref

Lower
Explosive

Limit
LEL
(%
by

volume)
LEL
Ref

Dichloroethane, 1,1- PHYSPROP 5.23E+02 CRC89 6895.31 CRC89 31.82 EPI 5.40 CRC89

Dichloroethylene, 1,1- PHYSPROP 4.82E+02 YAWS 6247.61 CRC89 31.82 EPI 6.50 CRC89

Dichloroethylene,
1,2-cis-

PHYSPROP 5.36E+02 CRC89 7217.97 CRC89 39.6 EPI 3.00 CRC89

Naphthalene PHYSPROP 7.48E+02 CRC89 10373.00 Weast 1544 EPI 0.90 CRC89

Tetrachloroethylene PHYSPROP 6.20E+02 YAWS 8288.00 Weast 94.94 EPI

Trichloroethane, 1,1,1- PHYSPROP 5.45E+02 YAWS 7136.00 Weast 43.89 EPI 8.00 CRC89

Trichloroethylene PHYSPROP 5.71E+02 YAWS 7505.00 Weast 60.7 EPI 8.00 CRC89

Trimethylbenzene,
1,2,4-

PHYSPROP 6.49E+02 CRC89 9368.80 TOXNET 614.3 EPI 0.90 CRC89

Trimethylbenzene,
1,3,5-

PHYSPROP 6.37E+02 CRC89 9321.00 TOXNET 602.1 EPI 1.00 CRC89

Vinyl Chloride PHYSPROP 4.25E+02 CRC89 4971.32 CRC89 21.73 EPI 3.60 CRC89



Site-specific VISL Results 1

Commercial Equation Inputs

* Inputted values different from Commercial defaults are highlighted.
Output generated   07JAN2019:15:25:08

Variable

Commercial
Air

Default
Value Value

AF
gw

 (Attenuation Factor Groundwater) unitless 0.001 0.001

AF
ss

 (Attenuation Factor Sub-Slab) unitless 0.03 0.03

AT
w
 (averaging time - composite worker) 365 365

ED
w
 (exposure duration - composite worker) yr 25 25

EF
w
 (exposure frequency - composite worker) day/yr 250 250

ET
w
 (exposure time - composite worker) hr 8 8

THQ (target hazard quotient) unitless 0.1 0.1

LT (lifetime) yr 70 70

TR (target risk) unitless 1.0E-06 1.0E-06



Commercial Vapor Intrusion Screening Levels (VISL) 2

Key: I = IRIS; P = PPRTV; O = OPP; A = ATSDR; C = Cal EPA; X = APPENDIX PPRTV SCREEN;
H = HEAST; W = see RSL user guide Section 2.3.5; E = see RSL user guide Section 2.3.6; S = see RSL
user's guide Section 5.

Chemical
CAS

Number

Does the
chemical

meet
the

definition
for

volatility?
(HLC>1E-5
or VP>1)

Does the
chemical

have
inhalation

toxicity
data?
(IUR

and/or
RfC)

Is Chemical
Sufficiently

Volatile and Toxic
to

Pose Inhalation
Risk

Via Vapor
Intrusion

from Soil Source?
(C

vp
 > C

i,a
,Target?)

Is Chemical
Sufficiently

Volatile and Toxic
to

Pose Inhalation
Risk

Via Vapor
Intrusion from
Groundwater

Source?
(C

hc
 > C

i,a
,Target?)

Target
Indoor Air

Concentration
(TCR=1E-06
or THQ=0.1)

MIN(C
ia,c

,C
ia,nc

)

(µg/m3)
Toxicity

Basis

Dichloroethane, 1,1- 75-34-3 Yes Yes Yes Yes 7.67E+00 CA

Dichloroethylene, 1,1- 75-35-4 Yes Yes Yes Yes 8.76E+01 NC

Dichloroethylene, 1,2-cis- 156-59-2 Yes No No Inhal. Tox. Info No Inhal. Tox. Info

Naphthalene 91-20-3 Yes Yes Yes Yes 3.61E-01 CA

Tetrachloroethylene 127-18-4 Yes Yes Yes Yes 1.75E+01 NC

Trichloroethane, 1,1,1- 71-55-6 Yes Yes Yes Yes 2.19E+03 NC

Trichloroethylene 79-01-6 Yes Yes Yes Yes 8.76E-01 NC

Trimethylbenzene, 1,2,4- 95-63-6 Yes Yes Yes Yes 2.63E+01 NC

Trimethylbenzene, 1,3,5- 108-67-8 Yes Yes Yes Yes 2.63E+01 NC

Vinyl Chloride 75-01-4 Yes Yes Yes Yes 2.79E+00 CA



Commercial Vapor Intrusion Screening Levels (VISL) 3

Key: I = IRIS; P = PPRTV; O = OPP; A = ATSDR; C = Cal EPA; X = APPENDIX PPRTV SCREEN;
H = HEAST; W = see RSL user guide Section 2.3.5; E = see RSL user guide Section 2.3.6; S = see RSL
user's guide Section 5.

Chemical

Target
Sub-Slab and
Near-source

Soil Gas
Concentration

(TCR=1E-06
or THQ=0.1)
C

sg
,Target

(µg/m3)

Target
Groundwater
Concentration

(TCR=1E-06
or THQ=0.1)
C

gw
,Target

(µg/L)

Is Target
Groundwater
Concentration

< MCL?
(C

gw
 < MCL?)

Pure Phase
Vapor

Concentration
C

vp
\

(25 ℃)\

(µg/m3)

Maximum
Groundwater

Vapor
Concentration

C
hc

\

(µg/m3)

Temperature
for Maximum
Groundwater

Vapor
Concentration

(℃)

Lower
Explosive

Limit
LEL
(%
by

volume)

Dichloroethane, 1,1- 2.56E+02 3.34E+01 -- 1.21E+09 1.16E+09 25 5.40

Dichloroethylene, 1,1- 2.92E+03 8.21E+01 No (7) 3.13E+09 2.58E+09 25 6.50

Dichloroethylene, 1,2-cis- 1.04E+09 1.07E+09 25 3.00

Naphthalene 1.20E+01 2.01E+01 -- 5.86E+05 5.58E+05 25 0.90

Tetrachloroethylene 5.84E+02 2.42E+01 No (5) 1.65E+08 1.49E+08 25

Trichloroethane, 1,1,1- 7.30E+04 3.11E+03 No (200) 8.90E+08 9.07E+08 25 8.00

Trichloroethylene 2.92E+01 2.18E+00 Yes (5) 4.88E+08 5.15E+08 25 8.00

Trimethylbenzene, 1,2,4- 8.76E+02 1.04E+02 -- 1.36E+07 1.44E+07 25 0.90

Trimethylbenzene, 1,3,5- 8.76E+02 7.33E+01 -- 1.60E+07 1.73E+07 25 1.00

Vinyl Chloride 9.29E+01 2.45E+00 No (2) 1.00E+10 1.00E+10 25 3.60



Commercial Vapor Intrusion Screening Levels (VISL) 4

Key: I = IRIS; P = PPRTV; O = OPP; A = ATSDR; C = Cal EPA; X = APPENDIX PPRTV SCREEN;
H = HEAST; W = see RSL user guide Section 2.3.5; E = see RSL user guide Section 2.3.6; S = see RSL
user's guide Section 5.

Chemical
LEL
Ref

IUR
(ug/m3)-1

IUR
Ref

RfC
(mg/m3)

RfC
Ref

Mutagenic
Indicator

Carcinogenic
VISL

TCR=1E-06
C

ia,c

(µg/m3)

Noncarcinogenic
VISL

THQ=0.1
C

ia,nc

(µg/m3)

Dichloroethane, 1,1- CRC89 1.60E-06 C No 7.67E+00

Dichloroethylene, 1,1- CRC89 2.00E-01 I No 8.76E+01

Dichloroethylene, 1,2-cis- CRC89 No

Naphthalene CRC89 3.40E-05 C 3.00E-03 I No 3.61E-01 1.31E+00

Tetrachloroethylene 2.60E-07 I 4.00E-02 I No 4.72E+01 1.75E+01

Trichloroethane, 1,1,1- CRC89 5.00E+00 I No 2.19E+03

Trichloroethylene CRC89 4.10E-06 I 2.00E-03 I Mut 2.99E+00 8.76E-01

Trimethylbenzene, 1,2,4- CRC89 6.00E-02 I No 2.63E+01

Trimethylbenzene, 1,3,5- CRC89 6.00E-02 I No 2.63E+01

Vinyl Chloride CRC89 4.40E-06 I 1.00E-01 I Mut 2.79E+00 4.38E+01



Commercial Vapor Intrusion Risk 5
Output generated   07JAN2019:15:25:08

Chemical
CAS

Number

Site
Groundwater
Concentration

C
gw

\

(µg/L)

Site
Indoor Air

Concentration
C

i,a
\

(µg/m3)

VI
Carcinogenic

Risk
CR

VI
Hazard

HQ
IUR

(ug/m3)-1

IUR
Ref

Chronic
RfC

(mg/m3)

Dichloroethane, 1,1- 75-34-3 224 5.15E+01 6.71E-06 1.60E-06 C

Dichloroethylene, 1,1- 75-35-4 406 4.33E+02 4.95E-01 2.00E-01

Dichloroethylene, 1,2-cis- 156-59-2 454

Naphthalene 91-20-3 71 1.28E+00 3.54E-06 9.72E-02 3.40E-05 C 3.00E-03

Tetrachloroethylene 127-18-4 14 1.01E+01 2.15E-07 5.78E-02 2.60E-07 I 4.00E-02

Trichloroethane, 1,1,1- 71-55-6 239 1.68E+02 7.67E-03 5.00E+00

Trichloroethylene 79-01-6 311 1.25E+02 4.19E-05 1.43E+01 4.10E-06 I 2.00E-03

Trimethylbenzene, 1,2,4- 95-63-6 80 2.01E+01 7.67E-02 6.00E-02

Trimethylbenzene, 1,3,5- 108-67-8 33 1.18E+01 4.50E-02 6.00E-02

Vinyl Chloride 75-01-4 256 2.91E+02 1.04E-04 6.64E-01 4.40E-06 I 1.00E-01

*Sum 1.57E-04 1.57E+01

Chemical
RfC
Ref

Temperature

(℃)\
for

Groundwater
Vapor

Concentration Mutagen?

Dichloroethane, 1,1- 25 No

Dichloroethylene, 1,1- IRIS 25 No

Dichloroethylene, 1,2-cis- 25 No

Naphthalene IRIS 25 No

Tetrachloroethylene IRIS 25 No

Trichloroethane, 1,1,1- IRIS 25 No

Trichloroethylene IRIS 25 Mut

Trimethylbenzene, 1,2,4- IRIS 25 No

Trimethylbenzene, 1,3,5- IRIS 25 No

Vinyl Chloride IRIS 25 Mut

*Sum



Chemical Properties 6
Output generated   07JAN2019:15:25:08

Chemical
CAS

Number

Does the
chemical

meet
the

definition
for

volatility?
(HLC>1E-5
or VP>1)

Does the
chemical

have
inhalation

toxicity
data?
(IUR

and/or
RfC) MW

MW
Ref

Vapor
Pressure

VP
(mm Hg)

VP
Ref

S
(mg/L)

S
Ref

MCL
(ug/L)

Dichloroethane, 1,1- 75-34-3 Yes Yes 98.96 PHYSPROP 2.27E+02 PHYSPROP 5.04E+03 PHYSPROP

Dichloroethylene, 1,1- 75-35-4 Yes Yes 96.94 PHYSPROP 6.00E+02 PHYSPROP 2.42E+03 PHYSPROP 7

Dichloroethylene,
1,2-cis-

156-59-2 Yes No 96.94 PHYSPROP 2.00E+02 PHYSPROP 6.41E+03 PHYSPROP 70

Naphthalene 91-20-3 Yes Yes 128.18 PHYSPROP 8.50E-02 PHYSPROP 3.10E+01 PHYSPROP

Tetrachloroethylene 127-18-4 Yes Yes 165.83 PHYSPROP 1.85E+01 PHYSPROP 2.06E+02 PHYSPROP 5

Trichloroethane, 1,1,1- 71-55-6 Yes Yes 133.41 PHYSPROP 1.24E+02 PHYSPROP 1.29E+03 PHYSPROP 200

Trichloroethylene 79-01-6 Yes Yes 131.39 PHYSPROP 6.90E+01 PHYSPROP 1.28E+03 PHYSPROP 5

Trimethylbenzene,
1,2,4-

95-63-6 Yes Yes 120.20 PHYSPROP 2.10E+00 PHYSPROP 5.70E+01 PHYSPROP

Trimethylbenzene,
1,3,5-

108-67-8 Yes Yes 120.20 PHYSPROP 2.48E+00 PHYSPROP 4.82E+01 PHYSPROP

Vinyl Chloride 75-01-4 Yes Yes 62.50 PHYSPROP 2.98E+03 EPI 8.80E+03 PHYSPROP 2



Chemical Properties 7
Output generated   07JAN2019:15:25:08

Chemical
HLC

(atm-m3/mole)

Henry's
Law

Constant
(unitless)

H`
and HLC

Ref

Henry's
Law

Constant
Used in
Calcs

(unitless)
D

ia
\

(cm2/s)
D

ia
\

Ref
D

iw
\

(cm2/s)
D

iw
\

Ref

Normal
Boiling
Point

BP
(K)

Dichloroethane, 1,1- 5.62E-03 2.30E-01 PHYSPROP 2.30E-01 8.36E-02 WATER9 (U.S.
EPA, 2001)

1.06E-05 WATER9 (U.S.
EPA, 2001)

330.55

Dichloroethylene, 1,1- 2.61E-02 1.07E+00 PHYSPROP 1.07E+00 8.63E-02 WATER9 (U.S.
EPA, 2001)

1.10E-05 WATER9 (U.S.
EPA, 2001)

304.85

Dichloroethylene,
1,2-cis-

4.08E-03 1.67E-01 PHYSPROP 1.67E-01 8.84E-02 WATER9 (U.S.
EPA, 2001)

1.13E-05 WATER9 (U.S.
EPA, 2001)

333.25

Naphthalene 4.40E-04 1.80E-02 PHYSPROP 1.80E-02 6.05E-02 WATER9 (U.S.
EPA, 2001)

8.38E-06 WATER9 (U.S.
EPA, 2001)

491.05

Tetrachloroethylene 1.77E-02 7.24E-01 PHYSPROP 7.24E-01 5.05E-02 WATER9 (U.S.
EPA, 2001)

9.46E-06 WATER9 (U.S.
EPA, 2001)

394.45

Trichloroethane, 1,1,1- 1.72E-02 7.03E-01 PHYSPROP 7.03E-01 6.48E-02 WATER9 (U.S.
EPA, 2001)

9.60E-06 WATER9 (U.S.
EPA, 2001)

347.15

Trichloroethylene 9.85E-03 4.03E-01 PHYSPROP 4.03E-01 6.87E-02 WATER9 (U.S.
EPA, 2001)

1.02E-05 WATER9 (U.S.
EPA, 2001)

360.35

Trimethylbenzene,
1,2,4-

6.16E-03 2.52E-01 PHYSPROP 2.52E-01 6.07E-02 WATER9 (U.S.
EPA, 2001)

7.92E-06 WATER9 (U.S.
EPA, 2001)

442.45

Trimethylbenzene,
1,3,5-

8.77E-03 3.59E-01 PHYSPROP 3.59E-01 6.02E-02 WATER9 (U.S.
EPA, 2001)

7.84E-06 WATER9 (U.S.
EPA, 2001)

437.85

Vinyl Chloride 2.78E-02 1.14E+00 PHYSPROP 1.14E+00 1.07E-01 WATER9 (U.S.
EPA, 2001)

1.20E-05 WATER9 (U.S.
EPA, 2001)

259.85
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Chemical
BP
Ref

Critical
Temperature

TC
(K)

TC
Ref

Enthalpy of
vaporization

at
the normal

boiling point

ΔH
v,b

\
(cal/mol)

ΔH
v,b

\
Ref

K
oc

\
(cm3/g)

K
oc

\
Ref

Lower
Explosive

Limit
LEL
(%
by

volume)
LEL
Ref

Dichloroethane, 1,1- PHYSPROP 5.23E+02 CRC89 6895.31 CRC89 31.82 EPI 5.40 CRC89

Dichloroethylene, 1,1- PHYSPROP 4.82E+02 YAWS 6247.61 CRC89 31.82 EPI 6.50 CRC89

Dichloroethylene,
1,2-cis-

PHYSPROP 5.36E+02 CRC89 7217.97 CRC89 39.6 EPI 3.00 CRC89

Naphthalene PHYSPROP 7.48E+02 CRC89 10373.00 Weast 1544 EPI 0.90 CRC89

Tetrachloroethylene PHYSPROP 6.20E+02 YAWS 8288.00 Weast 94.94 EPI

Trichloroethane, 1,1,1- PHYSPROP 5.45E+02 YAWS 7136.00 Weast 43.89 EPI 8.00 CRC89

Trichloroethylene PHYSPROP 5.71E+02 YAWS 7505.00 Weast 60.7 EPI 8.00 CRC89

Trimethylbenzene,
1,2,4-

PHYSPROP 6.49E+02 CRC89 9368.80 TOXNET 614.3 EPI 0.90 CRC89

Trimethylbenzene,
1,3,5-

PHYSPROP 6.37E+02 CRC89 9321.00 TOXNET 602.1 EPI 1.00 CRC89

Vinyl Chloride PHYSPROP 4.25E+02 CRC89 4971.32 CRC89 21.73 EPI 3.60 CRC89
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JOHNSON STINGER MODEL 
(Using Site-Specific Soil & Groundwater Data)  

 !  !24

douglas
Text Box



/Volumes/Store/Project Directory/Bullock Environmental_Projects 2018/18-CULL01 (Former Greif Brothers)/RISK ASSESSMENT_VISL/J&E VC.xlsm Page 1 of 14

 

Model Input Site Name/Run Number: Example, Run 1

Source Characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Source medium Source Groundwater

Groundwater concentration (ug/L) Cmedium 1020 NA

Depth below grade to water table (m) Ls 0.50 Vary - 50 NA WARNING

Average groundwater temperature (oC) Ts 22 25 3 - 25

Calc: Source vapor concentration (ug/m3) Cs 1077447
Calc: % of pure component saturated vapor 
concentration (%) %Sat 0.011%

Chemical: Units Symbol Value Default Potential 
Span CV Flag

Chemical Name Chem Vinyl Chloride

CAS No. CAS 75-01-4

Toxicity Factors
Unit risk factor (ug/m3)-1 IUR 4.40E-06 4.40E-06 NA NA

Mutagenic compound Mut VC NA NA NA

Reference concentration (mg/m3) RfC 1.00E-01 1.00E-01 NA NA

Chemical Properties: Units Symbol Value Default Potential 
Span CV Flag

Pure component water solubility (mg/L) S 8.80E+03 8.80E+03 NA NA
Henry's Law Constant @ 25oC (atm-m3/mol) Hc 2.78E-02 2.78E-02 NA NA

Calc: Henry's Law Constant 
     @ 25oC

(dimensionless) Hr 1.14E+00 1.14E+00

Calc: Henry's Law Constant 
     @ system temperature

(dimensionless) Hs 1.06E+00 1.15E+00

Diffusivity in air (cm2/s) Dair 1.07E-01 1.07E-01 NA NA
Diffusivity in water (cm2/s) Dwater 1.20E-05 1.20E-05 NA NA

Building Characteristics:
1

Units Symbol Value Default Potential 
Span CV Flag

Note: 
-Yellow highlighted cells indicate parameters that typically are changed or must be inputted by the user.
-Dotted outline cells indicate default values that may be changed with justification.
-Toxicity values are taken from Regional Screening Level tables.  These tables are updated semi-annually 
and may not reflect the most current toxicity information.

Select	Building	Assumptions

Use	ratio	for	Qsoil/Qbuilding	(recommended	 if	no	 site	specific	data	available)

Specify	Qsoil	and	Qbuilding	 separately;	calculate	ratio

Use English / Metric Converter

douglas
Text Box
Vinyl Chloride-Maximum
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Building setting Bldg_Setting Commercial Commercial

Foundation type Found_Type Slab-on-grade Slab-on-grade

Depth below grade to base of foundation (m) Lb 0.20 0.20 0.1 - 2.44 NA

Foundation thickness (m) Lf 0.20 0.20 0.1 - 0.25 NA

Fraction of foundation area with cracks (-) eta 0.001 0.001 0.00019-0.0019 1.00

Enclosed space floor area (m2) Abf 1500.00 1500.00 80-1000 NA

Enclosed space mixing height (m) Hb 3.00 3.00 2.13 - 3.05 NA

Indoor air exchange rate (1 / hr) ach 1.50 1.50 .3-4.1 NA

Qsoil/Qbuilding (-) Qsoil_Qb 0.0030 0.0030 0.0001 - 0.05 1.24

Calc: Building ventilation rate (m3/hr) Qb 6750.00 6750.00 NA 0.30

Calc: Average vapor flow rate into building (m3/hr) Qsoil 20.25 20.25 NA NA
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0.0001 0.68

 0.05 337.5

Model Input Site Name/Run Number: Example, Run 1
Chemical Name:   Vinyl Chloride     CAS No. 75-01-4
Depth below grade to water table:   0.50  meters

Vadose zone characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Stratum A (Top of soil profile):
Stratum A SCS soil type SCS_A Clay

Stratum A thickness (from surface) (m) hSA 2.00

Stratum A total porosity (-) nSA 0.459 0.459 NA 0.20

Stratum A water-filled porosity (-) nwSA 0.400 0.215 0.098 - 0.33 0.25 WARNING

Stratum A bulk density (g/cm3) rhoSA 1.600 1.430 NA 0.05 WARNING

Stratum B (Soil layer below Stratum A):
Stratum B SCS soil type SCS_B Not Present

Stratum B thickness (m) hSB ERROR

Stratum B total porosity (-) nSB NA NA

Stratum B water-filled porosity (-) nwSB NA NA

Stratum B bulk density (g/cm3) rhoSB NA NA

Stratum C (Soil layer below Stratum B):
Stratum C SCS soil type SCS_C Not Present

Stratum C thickness (m) hSC 0.00 ERROR

Stratum C total porosity (-) nSC NA NA

Stratum C water-filled porosity (-) nwSC NA NA

Stratum C bulk density (g/cm3) rhoSC NA NA

Stratum directly above the water table
Stratum A, B, or C src_soil Stratum A

Height of capillary fringe (m) hcz 0.815 0.815 NA NA

Capillary zone total porosity (-) ncz 0.459 0.459 NA 0.20

Capillary zone water filled porosity (-) nwcz 0.412 0.412 NA 0.24

Exposure Parameters: Units Symbol Value Default Potential 
Span CV Flag

Target risk for carcinogens (-) Target_CR 1.00E-06 1.00E-06 NA NA

(-) Target_HQ 1 1 NA NA

Exposure Scenario Scenario Commercial Commercial

Averaging time for carcinogens (yrs) ATc 70 70 NA NA

Averaging time for non-carcinogens (yrs) ATnc 25 25 NA NA

Exposure duration (yrs) ED 25 25 NA NA

Exposure frequency (days/yr) EF 250 250 NA NA

Target hazard quotient for non-carcinogens
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Exposure time (hrs/24 hrs) ET 8 8 NA NA

Mutagenic mode-of-action factor (yrs) MMOAF 72 72 NA NA



/Volumes/Store/Project Directory/Bullock Environmental_Projects 2018/18-CULL01 (Former Greif Brothers)/RISK ASSESSMENT_VISL/J&E VC.xlsm Page 5 of 14

 

Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Vinyl Chloride     CAS No. 75-01-4

Source to Indoor Air Attenuation Factor Units Symbol Value Range Default Default Range

Groundwater to indoor air attenuation coefficient (-) alpha 8.2E-06 7.6E-06 - 8.3E-06 1.3E-05 1.2E-05 - 1.3E-05

Predicted Indoor Air Concentration Units Symbol Value Range Default Default Range

Indoor air concentration due to vapor intrusion (ug/m3) Cia 8.9E+00 8.2E+00 - 8.9E+00 1.4E+01 1.3E+01 - 1.4E+01

(ppbv) 3.5E+00 3.2E+00 - 3.5E+00 5.5E+00 4.9E+00 - 5.5E+00

Predicted Vapor Conc. Beneath Foundation Units Symbol Value Range Default Default Range
Subslab vapor concentration (ug/m3) Css 3.0E+03 1.8E+02 - 8.2E+04 4.7E+03 1.3E+05 - 1.4E+05

(ppbv) 1.2E+03 7.0E+01 - 3.2E+04 1.8E+03 4.9E+04 - 5.5E+04

Diffusive Transport Upward Through Vadose Zone Units Symbol Value Range Default Default Range
Effective diffusion coefficient through Stratum A (cm2/sec) DeffA 4.4E-05 - 4.6E-03 -
Effective diffusion coefficient through Stratum B (cm2/sec) DeffB - -
Effective diffusion coefficient through Stratum C (cm2/sec) DeffC - -
Effective diffusion coefficient through capillary zone (cm2/sec) DeffCZ 2.2E-05 - 2.2E-05 -
Effective diffusion coefficient through unsaturated zone (cm2/sec) DeffT 3.0E-05 - 4.8E-05 -

Critical Parameters Symbol Value Range Default Default Range

(-) A_Param 8.3E-06 - 1.3E-05

(-) B_Param 1.7E+05 5.6E+03 - 2.8E+06 1.6E+03 5.3E+01 - 2.6E+04

α for convective transport from subslab to building (-) C_Param 3.0E-03 1.0E-04 - 5.0E-02 3.0E-03 1.0E-04 - 5.0E-02

Interpretation Concentration versus Depth Profile

Advection is the dominant mechanism across the foundation.
Diffusion through soil is the overall rate limiting process.

Critical Parameters

Hb, Ls, DeffT, ach

Non-Critical Parameters

Range is based on the reasonable range of Qsoil/Qbuilding 
values, as reported in the literature.

α for diffusive transport from source to building with 
       dirt floor foundation
Pe (Peclet Number) for transport through the foundation 
       (advection / diffusion)
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Vinyl Chloride     CAS No. 75-01-4

Risk Calculations Units Symbol Value Range Default Range

Risk-Based Target Screening Levels Scenario: Commercial
Target risk for carcinogens (-) Target_CR 1E-06 - 1E-06 -
Target hazard quotient for noncarcinogens (-) Target_HQ 1 - 1 -

Target indoor air concentration (ug/m3) Target_IA 2.10E-01 - 2.10E-01
-

(ppbv) 8.22E-02 - 8.22E-02 -
Target groundwater concentration (ug/L) Target_GW 2.41E+01 2.4E+01 - 2.6E+01 1.40E+01 1.5E+01 - 1.7E+01

Incremental Risk Estimates
Incremental cancer risk from vapor intrusion (-) Cancer_Risk 3.19E-06 3.0E-06 - 3.2E-06 5.07E-06 4.5E-06 - 5.1E-06

Hazard quotient from vapor intrusion (-) HQ 2.03E-02 1.9E-02 - 2.0E-02 3.22E-02 2.9E-02 - 3.2E-02
ERROR: Invalid result. Please correct errors.

douglas
Highlight
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Model Input Site Name/Run Number: Example, Run 1

Source Characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Source medium Source Groundwater

Groundwater concentration (ug/L) Cmedium 4590 NA

Depth below grade to water table (m) Ls 0.50 Vary - 50 NA WARNING

Average groundwater temperature (oC) Ts 22 25 3 - 25

Calc: Source vapor concentration (ug/m3) Cs 1616660
Calc: % of pure component saturated vapor 
concentration (%) %Sat 0.331%

Chemical: Units Symbol Value Default Potential 
Span CV Flag

Chemical Name Chem Trichloroethylene

CAS No. CAS 79-01-6

Toxicity Factors
Unit risk factor (ug/m3)-1 IUR see note see note NA NA

Mutagenic compound Mut Yes NA NA NA

Reference concentration (mg/m3) RfC 2.00E-03 2.00E-03 NA NA

Chemical Properties: Units Symbol Value Default Potential 
Span CV Flag

Pure component water solubility (mg/L) S 1.28E+03 1.28E+03 NA NA
Henry's Law Constant @ 25oC (atm-m3/mol) Hc 9.85E-03 9.85E-03 NA NA

Calc: Henry's Law Constant 
     @ 25oC

(dimensionless) Hr 4.03E-01 4.03E-01

Calc: Henry's Law Constant 
     @ system temperature

(dimensionless) Hs 3.52E-01 4.07E-01

Diffusivity in air (cm2/s) Dair 6.87E-02 6.87E-02 NA NA
Diffusivity in water (cm2/s) Dwater 1.02E-05 1.02E-05 NA NA

Building Characteristics:
1

Units Symbol Value Default Potential 
Span CV Flag

Note: 
-Yellow highlighted cells indicate parameters that typically are changed or must be inputted by the user.
-Dotted outline cells indicate default values that may be changed with justification.
-Toxicity values are taken from Regional Screening Level tables.  These tables are updated semi-annually 
and may not reflect the most current toxicity information.

Select	Building	Assumptions

Use	ratio	for	Qsoil/Qbuilding	(recommended	 if	no	 site	specific	data	available)

Specify	Qsoil	and	Qbuilding	 separately;	calculate	ratio

Use English / Metric Converter

douglas
Text Box
TCE-Maximum
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Building setting Bldg_Setting Commercial Commercial

Foundation type Found_Type Slab-on-grade Slab-on-grade

Depth below grade to base of foundation (m) Lb 0.20 0.20 0.1 - 2.44 NA

Foundation thickness (m) Lf 0.20 0.20 0.1 - 0.25 NA

Fraction of foundation area with cracks (-) eta 0.001 0.001 0.00019-0.0019 1.00

Enclosed space floor area (m2) Abf 1500.00 1500.00 80-1000 NA

Enclosed space mixing height (m) Hb 3.00 3.00 2.13 - 3.05 NA

Indoor air exchange rate (1 / hr) ach 1.50 1.50 .3-4.1 NA

Qsoil/Qbuilding (-) Qsoil_Qb 0.0030 0.0030 0.0001 - 0.05 1.24

Calc: Building ventilation rate (m3/hr) Qb 6750.00 6750.00 NA 0.30

Calc: Average vapor flow rate into building (m3/hr) Qsoil 20.25 20.25 NA NA



/Volumes/Store/Project Directory/Bullock Environmental_Projects 2018/18-CULL01 (Former Greif Brothers)/RISK ASSESSMENT_VISL/J&E VC.xlsm Page 3 of 14

0.0001 0.68

 0.05 337.5

Model Input Site Name/Run Number: Example, Run 1
Chemical Name:   Trichloroethylene     CAS No. 79-01-6
Depth below grade to water table:   0.50  meters

Vadose zone characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Stratum A (Top of soil profile):
Stratum A SCS soil type SCS_A Clay

Stratum A thickness (from surface) (m) hSA 2.00

Stratum A total porosity (-) nSA 0.459 0.459 NA 0.20

Stratum A water-filled porosity (-) nwSA 0.400 0.215 0.098 - 0.33 0.25 WARNING

Stratum A bulk density (g/cm3) rhoSA 1.600 1.430 NA 0.05 WARNING

Stratum B (Soil layer below Stratum A):
Stratum B SCS soil type SCS_B Not Present

Stratum B thickness (m) hSB ERROR

Stratum B total porosity (-) nSB NA NA

Stratum B water-filled porosity (-) nwSB NA NA

Stratum B bulk density (g/cm3) rhoSB NA NA

Stratum C (Soil layer below Stratum B):
Stratum C SCS soil type SCS_C Not Present

Stratum C thickness (m) hSC 0.00 ERROR

Stratum C total porosity (-) nSC NA NA

Stratum C water-filled porosity (-) nwSC NA NA

Stratum C bulk density (g/cm3) rhoSC NA NA

Stratum directly above the water table
Stratum A, B, or C src_soil Stratum A

Height of capillary fringe (m) hcz 0.815 0.815 NA NA

Capillary zone total porosity (-) ncz 0.459 0.459 NA 0.20

Capillary zone water filled porosity (-) nwcz 0.412 0.412 NA 0.24

Exposure Parameters: Units Symbol Value Default Potential 
Span CV Flag

Target risk for carcinogens (-) Target_CR 1.00E-06 1.00E-06 NA NA

(-) Target_HQ 1 1 NA NA

Exposure Scenario Scenario Commercial Commercial

Averaging time for carcinogens (yrs) ATc 70 70 NA NA

Averaging time for non-carcinogens (yrs) ATnc 25 25 NA NA

Exposure duration (yrs) ED 25 25 NA NA

Exposure frequency (days/yr) EF 250 250 NA NA

Target hazard quotient for non-carcinogens
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Exposure time (hrs/24 hrs) ET 8 8 NA NA

Mutagenic mode-of-action factor (yrs) MMOAF 72 72 NA NA
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Trichloroethylene     CAS No. 79-01-6

Source to Indoor Air Attenuation Factor Units Symbol Value Range Default Default Range

Groundwater to indoor air attenuation coefficient (-) alpha 6.8E-06 6.4E-06 - 6.8E-06 1.1E-05 1.0E-05 - 1.1E-05

Predicted Indoor Air Concentration Units Symbol Value Range Default Default Range

Indoor air concentration due to vapor intrusion (ug/m3) Cia 1.1E+01 1.0E+01 - 1.1E+01 1.8E+01 1.6E+01 - 1.8E+01

(ppbv) 2.1E+00 1.9E+00 - 2.1E+00 3.3E+00 3.0E+00 - 3.3E+00

Predicted Vapor Conc. Beneath Foundation Units Symbol Value Range Default Default Range
Subslab vapor concentration (ug/m3) Css 3.7E+03 2.2E+02 - 1.0E+05 6.0E+03 1.6E+05 - 1.8E+05

(ppbv) 6.9E+02 4.1E+01 - 1.9E+04 1.1E+03 3.0E+04 - 3.3E+04

Diffusive Transport Upward Through Vadose Zone Units Symbol Value Range Default Default Range
Effective diffusion coefficient through Stratum A (cm2/sec) DeffA 3.3E-05 - 3.0E-03 -
Effective diffusion coefficient through Stratum B (cm2/sec) DeffB - -
Effective diffusion coefficient through Stratum C (cm2/sec) DeffC - -
Effective diffusion coefficient through capillary zone (cm2/sec) DeffCZ 2.0E-05 - 1.9E-05 -
Effective diffusion coefficient through unsaturated zone (cm2/sec) DeffT 2.5E-05 - 4.1E-05 -

Critical Parameters Symbol Value Range Default Default Range

(-) A_Param 6.8E-06 - 1.1E-05

(-) B_Param 2.2E+05 7.5E+03 - 3.7E+06 2.5E+03 8.2E+01 - 4.1E+04

α for convective transport from subslab to building (-) C_Param 3.0E-03 1.0E-04 - 5.0E-02 3.0E-03 1.0E-04 - 5.0E-02

Interpretation Concentration versus Depth Profile

Advection is the dominant mechanism across the foundation.
Diffusion through soil is the overall rate limiting process.

Critical Parameters

Hb, Ls, DeffT, ach

Non-Critical Parameters

Range is based on the reasonable range of Qsoil/Qbuilding 
values, as reported in the literature.

α for diffusive transport from source to building with 
       dirt floor foundation
Pe (Peclet Number) for transport through the foundation 
       (advection / diffusion)
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Trichloroethylene     CAS No. 79-01-6

Risk Calculations Units Symbol Value Range Default Range

Risk-Based Target Screening Levels Scenario: Commercial
Target risk for carcinogens (-) Target_CR 1E-06 - 1E-06 -
Target hazard quotient for noncarcinogens (-) Target_HQ 1 - 1 -

Target indoor air concentration (ug/m3) Target_IA 2.05E+00 - 2.05E+00
-

(ppbv) 3.82E-01 - 3.82E-01 -
Target groundwater concentration (ug/L) Target_GW 8.52E+02 8.5E+02 - 9.1E+02 4.54E+02 5.2E+02 - 5.8E+02

Incremental Risk Estimates
Incremental cancer risk from vapor intrusion (-) Cancer_Risk 1.43E-05 1.3E-05 - 1.4E-05 2.33E-05 2.1E-05 - 2.3E-05

Hazard quotient from vapor intrusion (-) HQ 1.26E+00 1.2E+00 - 1.3E+00 2.05E+00 1.8E+00 - 2.1E+00
ERROR: Invalid result. Please correct errors.

douglas
Highlight
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Model Input Site Name/Run Number: Example, Run 1

Source Characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Source medium Source Groundwater

Groundwater concentration (ug/L) Cmedium 14 NA

Depth below grade to water table (m) Ls 0.50 Vary - 50 NA WARNING

Average groundwater temperature (oC) Ts 22 25 3 - 25

Calc: Source vapor concentration (ug/m3) Cs 8706
Calc: % of pure component saturated vapor 
concentration (%) %Sat 0.005%

Chemical: Units Symbol Value Default Potential 
Span CV Flag

Chemical Name Chem Tetrachloroethylene

CAS No. CAS 127-18-4

Toxicity Factors
Unit risk factor (ug/m3)-1 IUR 2.60E-07 2.60E-07 NA NA

Mutagenic compound Mut No NA NA NA

Reference concentration (mg/m3) RfC 4.00E-02 4.00E-02 NA NA

Chemical Properties: Units Symbol Value Default Potential 
Span CV Flag

Pure component water solubility (mg/L) S 2.06E+02 2.06E+02 NA NA
Henry's Law Constant @ 25oC (atm-m3/mol) Hc 1.77E-02 1.77E-02 NA NA

Calc: Henry's Law Constant 
     @ 25oC

(dimensionless) Hr 7.24E-01 7.24E-01

Calc: Henry's Law Constant 
     @ system temperature

(dimensionless) Hs 6.22E-01 7.31E-01

Diffusivity in air (cm2/s) Dair 5.05E-02 5.05E-02 NA NA
Diffusivity in water (cm2/s) Dwater 9.46E-06 9.46E-06 NA NA

Building Characteristics:
1

Units Symbol Value Default Potential 
Span CV Flag

Note: 
-Yellow highlighted cells indicate parameters that typically are changed or must be inputted by the user.
-Dotted outline cells indicate default values that may be changed with justification.
-Toxicity values are taken from Regional Screening Level tables.  These tables are updated semi-annually 
and may not reflect the most current toxicity information.

Select	Building	Assumptions

Use	ratio	for	Qsoil/Qbuilding	(recommended	 if	no	 site	specific	data	available)

Specify	Qsoil	and	Qbuilding	 separately;	calculate	ratio

Use English / Metric Converter

douglas
Text Box
PCE-Maximum
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Building setting Bldg_Setting Commercial Commercial

Foundation type Found_Type Slab-on-grade Slab-on-grade

Depth below grade to base of foundation (m) Lb 0.20 0.20 0.1 - 2.44 NA

Foundation thickness (m) Lf 0.20 0.20 0.1 - 0.25 NA

Fraction of foundation area with cracks (-) eta 0.001 0.001 0.00019-0.0019 1.00

Enclosed space floor area (m2) Abf 1500.00 1500.00 80-1000 NA

Enclosed space mixing height (m) Hb 3.00 3.00 2.13 - 3.05 NA

Indoor air exchange rate (1 / hr) ach 1.50 1.50 .3-4.1 NA

Qsoil/Qbuilding (-) Qsoil_Qb 0.0030 0.0030 0.0001 - 0.05 1.24

Calc: Building ventilation rate (m3/hr) Qb 6750.00 6750.00 NA 0.30

Calc: Average vapor flow rate into building (m3/hr) Qsoil 20.25 20.25 NA NA
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Model Input Site Name/Run Number: Example, Run 1
Chemical Name:   Tetrachloroethylene     CAS No. 127-18-4
Depth below grade to water table:   0.50  meters

Vadose zone characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Stratum A (Top of soil profile):
Stratum A SCS soil type SCS_A Clay

Stratum A thickness (from surface) (m) hSA 2.00

Stratum A total porosity (-) nSA 0.459 0.459 NA 0.20

Stratum A water-filled porosity (-) nwSA 0.400 0.215 0.098 - 0.33 0.25 WARNING

Stratum A bulk density (g/cm3) rhoSA 1.600 1.430 NA 0.05 WARNING

Stratum B (Soil layer below Stratum A):
Stratum B SCS soil type SCS_B Not Present

Stratum B thickness (m) hSB ERROR

Stratum B total porosity (-) nSB NA NA

Stratum B water-filled porosity (-) nwSB NA NA

Stratum B bulk density (g/cm3) rhoSB NA NA

Stratum C (Soil layer below Stratum B):
Stratum C SCS soil type SCS_C Not Present

Stratum C thickness (m) hSC 0.00 ERROR

Stratum C total porosity (-) nSC NA NA

Stratum C water-filled porosity (-) nwSC NA NA

Stratum C bulk density (g/cm3) rhoSC NA NA

Stratum directly above the water table
Stratum A, B, or C src_soil Stratum A

Height of capillary fringe (m) hcz 0.815 0.815 NA NA

Capillary zone total porosity (-) ncz 0.459 0.459 NA 0.20

Capillary zone water filled porosity (-) nwcz 0.412 0.412 NA 0.24

Exposure Parameters: Units Symbol Value Default Potential 
Span CV Flag

Target risk for carcinogens (-) Target_CR 1.00E-06 1.00E-06 NA NA

(-) Target_HQ 1 1 NA NA

Exposure Scenario Scenario Commercial Commercial

Averaging time for carcinogens (yrs) ATc 70 70 NA NA

Averaging time for non-carcinogens (yrs) ATnc 25 25 NA NA

Exposure duration (yrs) ED 25 25 NA NA

Exposure frequency (days/yr) EF 250 250 NA NA

Target hazard quotient for non-carcinogens
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Exposure time (hrs/24 hrs) ET 8 8 NA NA

Mutagenic mode-of-action factor (yrs) MMOAF 72 72 NA NA NOTE
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Tetrachloroethylene     CAS No. 127-18-4

Source to Indoor Air Attenuation Factor Units Symbol Value Range Default Default Range

Groundwater to indoor air attenuation coefficient (-) alpha 4.6E-06 4.4E-06 - 4.6E-06 7.4E-06 6.9E-06 - 7.4E-06

Predicted Indoor Air Concentration Units Symbol Value Range Default Default Range

Indoor air concentration due to vapor intrusion (ug/m3) Cia 4.0E-02 3.8E-02 - 4.0E-02 6.4E-02 6.0E-02 - 6.4E-02

(ppbv) 5.9E-03 5.7E-03 - 5.9E-03 9.5E-03 8.8E-03 - 9.5E-03

Predicted Vapor Conc. Beneath Foundation Units Symbol Value Range Default Default Range
Subslab vapor concentration (ug/m3) Css 1.3E+01 8.0E-01 - 3.8E+02 2.1E+01 6.0E+02 - 6.4E+02

(ppbv) 2.0E+00 1.2E-01 - 5.7E+01 3.2E+00 8.8E+01 - 9.5E+01

Diffusive Transport Upward Through Vadose Zone Units Symbol Value Range Default Default Range
Effective diffusion coefficient through Stratum A (cm2/sec) DeffA 2.3E-05 - 2.2E-03 -
Effective diffusion coefficient through Stratum B (cm2/sec) DeffB - -
Effective diffusion coefficient through Stratum C (cm2/sec) DeffC - -
Effective diffusion coefficient through capillary zone (cm2/sec) DeffCZ 1.3E-05 - 1.2E-05 -
Effective diffusion coefficient through unsaturated zone (cm2/sec) DeffT 1.7E-05 - 2.7E-05 -

Critical Parameters Symbol Value Range Default Default Range

(-) A_Param 4.6E-06 - 7.4E-06

(-) B_Param 3.2E+05 1.1E+04 - 5.4E+06 3.4E+03 1.1E+02 - 5.6E+04

α for convective transport from subslab to building (-) C_Param 3.0E-03 1.0E-04 - 5.0E-02 3.0E-03 1.0E-04 - 5.0E-02

Interpretation Concentration versus Depth Profile

Advection is the dominant mechanism across the foundation.
Diffusion through soil is the overall rate limiting process.

Critical Parameters

Hb, Ls, DeffT, ach

Non-Critical Parameters

Range is based on the reasonable range of Qsoil/Qbuilding 
values, as reported in the literature.

α for diffusive transport from source to building with 
       dirt floor foundation
Pe (Peclet Number) for transport through the foundation 
       (advection / diffusion)
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Tetrachloroethylene     CAS No. 127-18-4

Risk Calculations Units Symbol Value Range Default Range

Risk-Based Target Screening Levels Scenario: Commercial
Target risk for carcinogens (-) Target_CR 1E-06 - 1E-06 -
Target hazard quotient for noncarcinogens (-) Target_HQ 1 - 1 -

Target indoor air concentration (ug/m3) Target_IA 4.72E+01 - 4.72E+01
-

(ppbv) 6.96E+00 - 6.96E+00 -
Target groundwater concentration (ug/L) Target_GW 1.65E+04 1.6E+04 - 1.7E+04 8.77E+03 1.0E+04 - 1.1E+04

Incremental Risk Estimates
Incremental cancer risk from vapor intrusion (-) Cancer_Risk 8.49E-10 8.1E-10 - 8.5E-10 1.36E-09 1.3E-09 - 1.4E-09

Hazard quotient from vapor intrusion (-) HQ 2.29E-04 2.2E-04 - 2.3E-04 3.66E-04 3.4E-04 - 3.7E-04
ERROR: Invalid result. Please correct errors.

douglas
Highlight



/Volumes/Store/Project Directory/Bullock Environmental_Projects 2018/18-CULL01 (Former Greif Brothers)/RISK ASSESSMENT_VISL/J&E VC.xlsm Page 1 of 14

 

Model Input Site Name/Run Number: Example, Run 1

Source Characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Source medium Source Groundwater

Groundwater concentration (ug/L) Cmedium 757 NA

Depth below grade to water table (m) Ls 0.50 Vary - 50 NA WARNING

Average groundwater temperature (oC) Ts 22 25 3 - 25

Calc: Source vapor concentration (ug/m3) Cs 799635
Calc: % of pure component saturated vapor 
concentration (%) %Sat 0.008%

Chemical: Units Symbol Value Default Potential 
Span CV Flag

Chemical Name Chem Vinyl Chloride

CAS No. CAS 75-01-4

Toxicity Factors
Unit risk factor (ug/m3)-1 IUR 4.40E-06 4.40E-06 NA NA

Mutagenic compound Mut VC NA NA NA

Reference concentration (mg/m3) RfC 1.00E-01 1.00E-01 NA NA

Chemical Properties: Units Symbol Value Default Potential 
Span CV Flag

Pure component water solubility (mg/L) S 8.80E+03 8.80E+03 NA NA
Henry's Law Constant @ 25oC (atm-m3/mol) Hc 2.78E-02 2.78E-02 NA NA

Calc: Henry's Law Constant 
     @ 25oC

(dimensionless) Hr 1.14E+00 1.14E+00

Calc: Henry's Law Constant 
     @ system temperature

(dimensionless) Hs 1.06E+00 1.15E+00

Diffusivity in air (cm2/s) Dair 1.07E-01 1.07E-01 NA NA
Diffusivity in water (cm2/s) Dwater 1.20E-05 1.20E-05 NA NA

Building Characteristics:
1

Units Symbol Value Default Potential 
Span CV Flag

Note: 
-Yellow highlighted cells indicate parameters that typically are changed or must be inputted by the user.
-Dotted outline cells indicate default values that may be changed with justification.
-Toxicity values are taken from Regional Screening Level tables.  These tables are updated semi-annually 
and may not reflect the most current toxicity information.

Select	Building	Assumptions

Use	ratio	for	Qsoil/Qbuilding	(recommended	 if	no	 site	specific	data	available)

Specify	Qsoil	and	Qbuilding	 separately;	calculate	ratio

Use English / Metric Converter

douglas
Text Box
Maximum concentration surrounding building.
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Building setting Bldg_Setting Commercial Commercial

Foundation type Found_Type Slab-on-grade Slab-on-grade

Depth below grade to base of foundation (m) Lb 0.20 0.20 0.1 - 2.44 NA

Foundation thickness (m) Lf 0.20 0.20 0.1 - 0.25 NA

Fraction of foundation area with cracks (-) eta 0.001 0.001 0.00019-0.0019 1.00

Enclosed space floor area (m2) Abf 1500.00 1500.00 80-1000 NA

Enclosed space mixing height (m) Hb 3.00 3.00 2.13 - 3.05 NA

Indoor air exchange rate (1 / hr) ach 1.50 1.50 .3-4.1 NA

Qsoil/Qbuilding (-) Qsoil_Qb 0.0030 0.0030 0.0001 - 0.05 1.24

Calc: Building ventilation rate (m3/hr) Qb 6750.00 6750.00 NA 0.30

Calc: Average vapor flow rate into building (m3/hr) Qsoil 20.25 20.25 NA NA
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Model Input Site Name/Run Number: Example, Run 1
Chemical Name:   Vinyl Chloride     CAS No. 75-01-4
Depth below grade to water table:   0.50  meters

Vadose zone characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Stratum A (Top of soil profile):
Stratum A SCS soil type SCS_A Clay

Stratum A thickness (from surface) (m) hSA 2.00

Stratum A total porosity (-) nSA 0.459 0.459 NA 0.20

Stratum A water-filled porosity (-) nwSA 0.400 0.215 0.098 - 0.33 0.25 WARNING

Stratum A bulk density (g/cm3) rhoSA 1.600 1.430 NA 0.05 WARNING

Stratum B (Soil layer below Stratum A):
Stratum B SCS soil type SCS_B Not Present

Stratum B thickness (m) hSB ERROR

Stratum B total porosity (-) nSB NA NA

Stratum B water-filled porosity (-) nwSB NA NA

Stratum B bulk density (g/cm3) rhoSB NA NA

Stratum C (Soil layer below Stratum B):
Stratum C SCS soil type SCS_C Not Present

Stratum C thickness (m) hSC 0.00 ERROR

Stratum C total porosity (-) nSC NA NA

Stratum C water-filled porosity (-) nwSC NA NA

Stratum C bulk density (g/cm3) rhoSC NA NA

Stratum directly above the water table
Stratum A, B, or C src_soil Stratum A

Height of capillary fringe (m) hcz 0.815 0.815 NA NA

Capillary zone total porosity (-) ncz 0.459 0.459 NA 0.20

Capillary zone water filled porosity (-) nwcz 0.412 0.412 NA 0.24

Exposure Parameters: Units Symbol Value Default Potential 
Span CV Flag

Target risk for carcinogens (-) Target_CR 1.00E-06 1.00E-06 NA NA

(-) Target_HQ 1 1 NA NA

Exposure Scenario Scenario Commercial Commercial

Averaging time for carcinogens (yrs) ATc 70 70 NA NA

Averaging time for non-carcinogens (yrs) ATnc 25 25 NA NA

Exposure duration (yrs) ED 25 25 NA NA

Exposure frequency (days/yr) EF 250 250 NA NA

Target hazard quotient for non-carcinogens
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Exposure time (hrs/24 hrs) ET 8 8 NA NA

Mutagenic mode-of-action factor (yrs) MMOAF 72 72 NA NA
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Vinyl Chloride     CAS No. 75-01-4

Source to Indoor Air Attenuation Factor Units Symbol Value Range Default Default Range

Groundwater to indoor air attenuation coefficient (-) alpha 8.2E-06 7.6E-06 - 8.3E-06 1.3E-05 1.2E-05 - 1.3E-05

Predicted Indoor Air Concentration Units Symbol Value Range Default Default Range

Indoor air concentration due to vapor intrusion (ug/m3) Cia 6.6E+00 6.1E+00 - 6.6E+00 1.0E+01 9.3E+00 - 1.1E+01

(ppbv) 2.6E+00 2.4E+00 - 2.6E+00 4.1E+00 3.6E+00 - 4.1E+00

Predicted Vapor Conc. Beneath Foundation Units Symbol Value Range Default Default Range
Subslab vapor concentration (ug/m3) Css 2.2E+03 1.3E+02 - 6.1E+04 3.5E+03 9.3E+04 - 1.1E+05

(ppbv) 8.6E+02 5.2E+01 - 2.4E+04 1.4E+03 3.6E+04 - 4.1E+04

Diffusive Transport Upward Through Vadose Zone Units Symbol Value Range Default Default Range
Effective diffusion coefficient through Stratum A (cm2/sec) DeffA 4.4E-05 - 4.6E-03 -
Effective diffusion coefficient through Stratum B (cm2/sec) DeffB - -
Effective diffusion coefficient through Stratum C (cm2/sec) DeffC - -
Effective diffusion coefficient through capillary zone (cm2/sec) DeffCZ 2.2E-05 - 2.2E-05 -
Effective diffusion coefficient through unsaturated zone (cm2/sec) DeffT 3.0E-05 - 4.8E-05 -

Critical Parameters Symbol Value Range Default Default Range

(-) A_Param 8.3E-06 - 1.3E-05

(-) B_Param 1.7E+05 5.6E+03 - 2.8E+06 1.6E+03 5.3E+01 - 2.6E+04

α for convective transport from subslab to building (-) C_Param 3.0E-03 1.0E-04 - 5.0E-02 3.0E-03 1.0E-04 - 5.0E-02

Interpretation Concentration versus Depth Profile

Advection is the dominant mechanism across the foundation.
Diffusion through soil is the overall rate limiting process.

Critical Parameters

Hb, Ls, DeffT, ach

Non-Critical Parameters

Range is based on the reasonable range of Qsoil/Qbuilding 
values, as reported in the literature.

α for diffusive transport from source to building with 
       dirt floor foundation
Pe (Peclet Number) for transport through the foundation 
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Vinyl Chloride     CAS No. 75-01-4

Risk Calculations Units Symbol Value Range Default Range

Risk-Based Target Screening Levels Scenario: Commercial
Target risk for carcinogens (-) Target_CR 1E-06 - 1E-06 -
Target hazard quotient for noncarcinogens (-) Target_HQ 1 - 1 -

Target indoor air concentration (ug/m3) Target_IA 2.10E-01 - 2.10E-01
-

(ppbv) 8.22E-02 - 8.22E-02 -
Target groundwater concentration (ug/L) Target_GW 2.41E+01 2.4E+01 - 2.6E+01 1.40E+01 1.5E+01 - 1.7E+01

Incremental Risk Estimates
Incremental cancer risk from vapor intrusion (-) Cancer_Risk 2.37E-06 2.2E-06 - 2.4E-06 3.76E-06 3.3E-06 - 3.8E-06

Hazard quotient from vapor intrusion (-) HQ 1.51E-02 1.4E-02 - 1.5E-02 2.39E-02 2.1E-02 - 2.4E-02
ERROR: Invalid result. Please correct errors.
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Model Input Site Name/Run Number: Example, Run 1

Source Characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Source medium Source Groundwater

Groundwater concentration (ug/L) Cmedium 599 NA

Depth below grade to water table (m) Ls 0.50 Vary - 50 NA WARNING

Average groundwater temperature (oC) Ts 22 25 3 - 25

Calc: Source vapor concentration (ug/m3) Cs 210976
Calc: % of pure component saturated vapor 
concentration (%) %Sat 0.043%

Chemical: Units Symbol Value Default Potential 
Span CV Flag

Chemical Name Chem Trichloroethylene

CAS No. CAS 79-01-6

Toxicity Factors
Unit risk factor (ug/m3)-1 IUR see note see note NA NA

Mutagenic compound Mut Yes NA NA NA

Reference concentration (mg/m3) RfC 2.00E-03 2.00E-03 NA NA

Chemical Properties: Units Symbol Value Default Potential 
Span CV Flag

Pure component water solubility (mg/L) S 1.28E+03 1.28E+03 NA NA
Henry's Law Constant @ 25oC (atm-m3/mol) Hc 9.85E-03 9.85E-03 NA NA

Calc: Henry's Law Constant 
     @ 25oC

(dimensionless) Hr 4.03E-01 4.03E-01

Calc: Henry's Law Constant 
     @ system temperature

(dimensionless) Hs 3.52E-01 4.07E-01

Diffusivity in air (cm2/s) Dair 6.87E-02 6.87E-02 NA NA
Diffusivity in water (cm2/s) Dwater 1.02E-05 1.02E-05 NA NA

Building Characteristics:
1

Units Symbol Value Default Potential 
Span CV Flag

Note: 
-Yellow highlighted cells indicate parameters that typically are changed or must be inputted by the user.
-Dotted outline cells indicate default values that may be changed with justification.
-Toxicity values are taken from Regional Screening Level tables.  These tables are updated semi-annually 
and may not reflect the most current toxicity information.

Select	Building	Assumptions

Use	ratio	for	Qsoil/Qbuilding	(recommended	 if	no	 site	specific	data	available)

Specify	Qsoil	and	Qbuilding	 separately;	calculate	ratio

Use English / Metric Converter

douglas
Text Box
Maximum concentration surrounding building
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Building setting Bldg_Setting Commercial Commercial

Foundation type Found_Type Slab-on-grade Slab-on-grade

Depth below grade to base of foundation (m) Lb 0.20 0.20 0.1 - 2.44 NA

Foundation thickness (m) Lf 0.20 0.20 0.1 - 0.25 NA

Fraction of foundation area with cracks (-) eta 0.001 0.001 0.00019-0.0019 1.00

Enclosed space floor area (m2) Abf 1500.00 1500.00 80-1000 NA

Enclosed space mixing height (m) Hb 3.00 3.00 2.13 - 3.05 NA

Indoor air exchange rate (1 / hr) ach 1.50 1.50 .3-4.1 NA

Qsoil/Qbuilding (-) Qsoil_Qb 0.0030 0.0030 0.0001 - 0.05 1.24

Calc: Building ventilation rate (m3/hr) Qb 6750.00 6750.00 NA 0.30

Calc: Average vapor flow rate into building (m3/hr) Qsoil 20.25 20.25 NA NA
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Model Input Site Name/Run Number: Example, Run 1
Chemical Name:   Trichloroethylene     CAS No. 79-01-6
Depth below grade to water table:   0.50  meters

Vadose zone characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Stratum A (Top of soil profile):
Stratum A SCS soil type SCS_A Clay

Stratum A thickness (from surface) (m) hSA 2.00

Stratum A total porosity (-) nSA 0.459 0.459 NA 0.20

Stratum A water-filled porosity (-) nwSA 0.400 0.215 0.098 - 0.33 0.25 WARNING

Stratum A bulk density (g/cm3) rhoSA 1.600 1.430 NA 0.05 WARNING

Stratum B (Soil layer below Stratum A):
Stratum B SCS soil type SCS_B Not Present

Stratum B thickness (m) hSB ERROR

Stratum B total porosity (-) nSB NA NA

Stratum B water-filled porosity (-) nwSB NA NA

Stratum B bulk density (g/cm3) rhoSB NA NA

Stratum C (Soil layer below Stratum B):
Stratum C SCS soil type SCS_C Not Present

Stratum C thickness (m) hSC 0.00 ERROR

Stratum C total porosity (-) nSC NA NA

Stratum C water-filled porosity (-) nwSC NA NA

Stratum C bulk density (g/cm3) rhoSC NA NA

Stratum directly above the water table
Stratum A, B, or C src_soil Stratum A

Height of capillary fringe (m) hcz 0.815 0.815 NA NA

Capillary zone total porosity (-) ncz 0.459 0.459 NA 0.20

Capillary zone water filled porosity (-) nwcz 0.412 0.412 NA 0.24

Exposure Parameters: Units Symbol Value Default Potential 
Span CV Flag

Target risk for carcinogens (-) Target_CR 1.00E-06 1.00E-06 NA NA

(-) Target_HQ 1 1 NA NA

Exposure Scenario Scenario Commercial Commercial

Averaging time for carcinogens (yrs) ATc 70 70 NA NA

Averaging time for non-carcinogens (yrs) ATnc 25 25 NA NA

Exposure duration (yrs) ED 25 25 NA NA

Exposure frequency (days/yr) EF 250 250 NA NA

Target hazard quotient for non-carcinogens



/Volumes/Store/Project Directory/Bullock Environmental_Projects 2018/18-CULL01 (Former Greif Brothers)/RISK ASSESSMENT_VISL/J&E Vinyl Chloride.xlsm Page 4 of 14

Exposure time (hrs/24 hrs) ET 8 8 NA NA

Mutagenic mode-of-action factor (yrs) MMOAF 72 72 NA NA
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Trichloroethylene     CAS No. 79-01-6

Source to Indoor Air Attenuation Factor Units Symbol Value Range Default Default Range

Groundwater to indoor air attenuation coefficient (-) alpha 6.8E-06 6.4E-06 - 6.8E-06 1.1E-05 1.0E-05 - 1.1E-05

Predicted Indoor Air Concentration Units Symbol Value Range Default Default Range

Indoor air concentration due to vapor intrusion (ug/m3) Cia 1.4E+00 1.4E+00 - 1.4E+00 2.3E+00 2.1E+00 - 2.3E+00

(ppbv) 2.7E-01 2.5E-01 - 2.7E-01 4.4E-01 3.9E-01 - 4.4E-01

Predicted Vapor Conc. Beneath Foundation Units Symbol Value Range Default Default Range
Subslab vapor concentration (ug/m3) Css 4.8E+02 2.9E+01 - 1.4E+04 7.8E+02 2.1E+04 - 2.3E+04

(ppbv) 8.9E+01 5.4E+00 - 2.5E+03 1.5E+02 3.9E+03 - 4.4E+03

Diffusive Transport Upward Through Vadose Zone Units Symbol Value Range Default Default Range
Effective diffusion coefficient through Stratum A (cm2/sec) DeffA 3.3E-05 - 3.0E-03 -
Effective diffusion coefficient through Stratum B (cm2/sec) DeffB - -
Effective diffusion coefficient through Stratum C (cm2/sec) DeffC - -
Effective diffusion coefficient through capillary zone (cm2/sec) DeffCZ 2.0E-05 - 1.9E-05 -
Effective diffusion coefficient through unsaturated zone (cm2/sec) DeffT 2.5E-05 - 4.1E-05 -

Critical Parameters Symbol Value Range Default Default Range

(-) A_Param 6.8E-06 - 1.1E-05

(-) B_Param 2.2E+05 7.5E+03 - 3.7E+06 2.5E+03 8.2E+01 - 4.1E+04

α for convective transport from subslab to building (-) C_Param 3.0E-03 1.0E-04 - 5.0E-02 3.0E-03 1.0E-04 - 5.0E-02

Interpretation Concentration versus Depth Profile

Advection is the dominant mechanism across the foundation.
Diffusion through soil is the overall rate limiting process.

Critical Parameters

Hb, Ls, DeffT, ach

Non-Critical Parameters

α for diffusive transport from source to building with 
       dirt floor foundation
Pe (Peclet Number) for transport through the foundation 
       (advection / diffusion)

Range is based on the reasonable range of Qsoil/Qbuilding 
values, as reported in the literature.
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Trichloroethylene     CAS No. 79-01-6

Risk Calculations Units Symbol Value Range Default Range

Risk-Based Target Screening Levels Scenario: Commercial
Target risk for carcinogens (-) Target_CR 1E-06 - 1E-06 -
Target hazard quotient for noncarcinogens (-) Target_HQ 1 - 1 -

Target indoor air concentration (ug/m3) Target_IA 2.05E+00 - 2.05E+00
-

(ppbv) 3.82E-01 - 3.82E-01 -
Target groundwater concentration (ug/L) Target_GW 8.52E+02 8.5E+02 - 9.1E+02 4.54E+02 5.2E+02 - 5.8E+02

Incremental Risk Estimates
Incremental cancer risk from vapor intrusion (-) Cancer_Risk 1.87E-06 1.8E-06 - 1.9E-06 3.04E-06 2.7E-06 - 3.0E-06

Hazard quotient from vapor intrusion (-) HQ 1.65E-01 1.5E-01 - 1.6E-01 2.67E-01 2.4E-01 - 2.7E-01
ERROR: Invalid result. Please correct errors.
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Model Input Site Name/Run Number: Example, Run 1

Source Characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Source medium Source Groundwater

Groundwater concentration (ug/L) Cmedium 14 NA

Depth below grade to water table (m) Ls 0.50 Vary - 50 NA WARNING

Average groundwater temperature (oC) Ts 22 25 3 - 25

Calc: Source vapor concentration (ug/m3) Cs 8706
Calc: % of pure component saturated vapor 
concentration (%) %Sat 0.005%

Chemical: Units Symbol Value Default Potential 
Span CV Flag

Chemical Name Chem Tetrachloroethylene

CAS No. CAS 127-18-4

Toxicity Factors
Unit risk factor (ug/m3)-1 IUR 2.60E-07 2.60E-07 NA NA

Mutagenic compound Mut No NA NA NA

Reference concentration (mg/m3) RfC 4.00E-02 4.00E-02 NA NA

Chemical Properties: Units Symbol Value Default Potential 
Span CV Flag

Pure component water solubility (mg/L) S 2.06E+02 2.06E+02 NA NA
Henry's Law Constant @ 25oC (atm-m3/mol) Hc 1.77E-02 1.77E-02 NA NA

Calc: Henry's Law Constant 
     @ 25oC

(dimensionless) Hr 7.24E-01 7.24E-01

Calc: Henry's Law Constant 
     @ system temperature

(dimensionless) Hs 6.22E-01 7.31E-01

Diffusivity in air (cm2/s) Dair 5.05E-02 5.05E-02 NA NA
Diffusivity in water (cm2/s) Dwater 9.46E-06 9.46E-06 NA NA

Building Characteristics:
1

Units Symbol Value Default Potential 
Span CV Flag

Note: 
-Yellow highlighted cells indicate parameters that typically are changed or must be inputted by the user.
-Dotted outline cells indicate default values that may be changed with justification.
-Toxicity values are taken from Regional Screening Level tables.  These tables are updated semi-annually 
and may not reflect the most current toxicity information.

Select	Building	Assumptions

Use	ratio	for	Qsoil/Qbuilding	(recommended	 if	no	 site	specific	data	available)

Specify	Qsoil	and	Qbuilding	 separately;	calculate	ratio

Use English / Metric Converter
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Building setting Bldg_Setting Commercial Commercial

Foundation type Found_Type Slab-on-grade Slab-on-grade

Depth below grade to base of foundation (m) Lb 0.20 0.20 0.1 - 2.44 NA

Foundation thickness (m) Lf 0.20 0.20 0.1 - 0.25 NA

Fraction of foundation area with cracks (-) eta 0.001 0.001 0.00019-0.0019 1.00

Enclosed space floor area (m2) Abf 1500.00 1500.00 80-1000 NA

Enclosed space mixing height (m) Hb 3.00 3.00 2.13 - 3.05 NA

Indoor air exchange rate (1 / hr) ach 1.50 1.50 .3-4.1 NA

Qsoil/Qbuilding (-) Qsoil_Qb 0.0030 0.0030 0.0001 - 0.05 1.24

Calc: Building ventilation rate (m3/hr) Qb 6750.00 6750.00 NA 0.30

Calc: Average vapor flow rate into building (m3/hr) Qsoil 20.25 20.25 NA NA
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Model Input Site Name/Run Number: Example, Run 1
Chemical Name:   Tetrachloroethylene     CAS No. 127-18-4
Depth below grade to water table:   0.50  meters

Vadose zone characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Stratum A (Top of soil profile):
Stratum A SCS soil type SCS_A Clay

Stratum A thickness (from surface) (m) hSA 2.00

Stratum A total porosity (-) nSA 0.459 0.459 NA 0.20

Stratum A water-filled porosity (-) nwSA 0.400 0.215 0.098 - 0.33 0.25 WARNING

Stratum A bulk density (g/cm3) rhoSA 1.600 1.430 NA 0.05 WARNING

Stratum B (Soil layer below Stratum A):
Stratum B SCS soil type SCS_B Not Present

Stratum B thickness (m) hSB ERROR

Stratum B total porosity (-) nSB NA NA

Stratum B water-filled porosity (-) nwSB NA NA

Stratum B bulk density (g/cm3) rhoSB NA NA

Stratum C (Soil layer below Stratum B):
Stratum C SCS soil type SCS_C Not Present

Stratum C thickness (m) hSC 0.00 ERROR

Stratum C total porosity (-) nSC NA NA

Stratum C water-filled porosity (-) nwSC NA NA

Stratum C bulk density (g/cm3) rhoSC NA NA

Stratum directly above the water table
Stratum A, B, or C src_soil Stratum A

Height of capillary fringe (m) hcz 0.815 0.815 NA NA

Capillary zone total porosity (-) ncz 0.459 0.459 NA 0.20

Capillary zone water filled porosity (-) nwcz 0.412 0.412 NA 0.24

Exposure Parameters: Units Symbol Value Default Potential 
Span CV Flag

Target risk for carcinogens (-) Target_CR 1.00E-06 1.00E-06 NA NA

(-) Target_HQ 1 1 NA NA

Exposure Scenario Scenario Commercial Commercial

Averaging time for carcinogens (yrs) ATc 70 70 NA NA

Averaging time for non-carcinogens (yrs) ATnc 25 25 NA NA

Exposure duration (yrs) ED 25 25 NA NA

Exposure frequency (days/yr) EF 250 250 NA NA

Target hazard quotient for non-carcinogens
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Exposure time (hrs/24 hrs) ET 8 8 NA NA

Mutagenic mode-of-action factor (yrs) MMOAF 72 72 NA NA NOTE
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Tetrachloroethylene     CAS No. 127-18-4

Source to Indoor Air Attenuation Factor Units Symbol Value Range Default Default Range

Groundwater to indoor air attenuation coefficient (-) alpha 4.6E-06 4.4E-06 - 4.6E-06 7.4E-06 6.9E-06 - 7.4E-06

Predicted Indoor Air Concentration Units Symbol Value Range Default Default Range

Indoor air concentration due to vapor intrusion (ug/m3) Cia 4.0E-02 3.8E-02 - 4.0E-02 6.4E-02 6.0E-02 - 6.4E-02

(ppbv) 5.9E-03 5.7E-03 - 5.9E-03 9.5E-03 8.8E-03 - 9.5E-03

Predicted Vapor Conc. Beneath Foundation Units Symbol Value Range Default Default Range
Subslab vapor concentration (ug/m3) Css 1.3E+01 8.0E-01 - 3.8E+02 2.1E+01 6.0E+02 - 6.4E+02

(ppbv) 2.0E+00 1.2E-01 - 5.7E+01 3.2E+00 8.8E+01 - 9.5E+01

Diffusive Transport Upward Through Vadose Zone Units Symbol Value Range Default Default Range
Effective diffusion coefficient through Stratum A (cm2/sec) DeffA 2.3E-05 - 2.2E-03 -
Effective diffusion coefficient through Stratum B (cm2/sec) DeffB - -
Effective diffusion coefficient through Stratum C (cm2/sec) DeffC - -
Effective diffusion coefficient through capillary zone (cm2/sec) DeffCZ 1.3E-05 - 1.2E-05 -
Effective diffusion coefficient through unsaturated zone (cm2/sec) DeffT 1.7E-05 - 2.7E-05 -

Critical Parameters Symbol Value Range Default Default Range

(-) A_Param 4.6E-06 - 7.4E-06

(-) B_Param 3.2E+05 1.1E+04 - 5.4E+06 3.4E+03 1.1E+02 - 5.6E+04

α for convective transport from subslab to building (-) C_Param 3.0E-03 1.0E-04 - 5.0E-02 3.0E-03 1.0E-04 - 5.0E-02

Interpretation Concentration versus Depth Profile

Advection is the dominant mechanism across the foundation.
Diffusion through soil is the overall rate limiting process.

Critical Parameters

Hb, Ls, DeffT, ach

Non-Critical Parameters

Range is based on the reasonable range of Qsoil/Qbuilding 
values, as reported in the literature.

α for diffusive transport from source to building with 
       dirt floor foundation
Pe (Peclet Number) for transport through the foundation 
       (advection / diffusion)
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Tetrachloroethylene     CAS No. 127-18-4

Risk Calculations Units Symbol Value Range Default Range

Risk-Based Target Screening Levels Scenario: Commercial
Target risk for carcinogens (-) Target_CR 1E-06 - 1E-06 -
Target hazard quotient for noncarcinogens (-) Target_HQ 1 - 1 -

Target indoor air concentration (ug/m3) Target_IA 4.72E+01 - 4.72E+01
-

(ppbv) 6.96E+00 - 6.96E+00 -
Target groundwater concentration (ug/L) Target_GW 1.65E+04 1.6E+04 - 1.7E+04 8.77E+03 1.0E+04 - 1.1E+04

Incremental Risk Estimates
Incremental cancer risk from vapor intrusion (-) Cancer_Risk 8.49E-10 8.1E-10 - 8.5E-10 1.36E-09 1.3E-09 - 1.4E-09

Hazard quotient from vapor intrusion (-) HQ 2.29E-04 2.2E-04 - 2.3E-04 3.66E-04 3.4E-04 - 3.7E-04
ERROR: Invalid result. Please correct errors.
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Model Input Site Name/Run Number: Example, Run 1

Source Characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Source medium Source Groundwater

Groundwater concentration (ug/L) Cmedium 71 NA

Depth below grade to water table (m) Ls 0.50 Vary - 50 NA WARNING

Average groundwater temperature (oC) Ts 22 25 3 - 25

Calc: Source vapor concentration (ug/m3) Cs 1036
Calc: % of pure component saturated vapor 
concentration (%) %Sat 0.177%

Chemical: Units Symbol Value Default Potential 
Span CV Flag

Chemical Name Chem Naphthalene

CAS No. CAS 91-20-3

Toxicity Factors
Unit risk factor (ug/m3)-1 IUR 3.40E-05 3.40E-05 NA NA

Mutagenic compound Mut No NA NA NA

Reference concentration (mg/m3) RfC 3.00E-03 3.00E-03 NA NA

Chemical Properties: Units Symbol Value Default Potential 
Span CV Flag

Pure component water solubility (mg/L) S 3.10E+01 3.10E+01 NA NA
Henry's Law Constant @ 25oC (atm-m3/mol) Hc 4.40E-04 4.40E-04 NA NA

Calc: Henry's Law Constant 
     @ 25oC

(dimensionless) Hr 1.80E-02 1.80E-02

Calc: Henry's Law Constant 
     @ system temperature

(dimensionless) Hs 1.46E-02 1.82E-02

Diffusivity in air (cm2/s) Dair 6.05E-02 6.05E-02 NA NA
Diffusivity in water (cm2/s) Dwater 8.38E-06 8.38E-06 NA NA

Building Characteristics:
1

Units Symbol Value Default Potential 
Span CV Flag

Note: 
-Yellow highlighted cells indicate parameters that typically are changed or must be inputted by the user.
-Dotted outline cells indicate default values that may be changed with justification.
-Toxicity values are taken from Regional Screening Level tables.  These tables are updated semi-annually 
and may not reflect the most current toxicity information.

Select	Building	Assumptions

Use	ratio	for	Qsoil/Qbuilding	(recommended	 if	no	 site	specific	data	available)

Specify	Qsoil	and	Qbuilding	 separately;	calculate	ratio

Use English / Metric Converter
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Building setting Bldg_Setting Commercial Commercial

Foundation type Found_Type Slab-on-grade Slab-on-grade

Depth below grade to base of foundation (m) Lb 0.20 0.20 0.1 - 2.44 NA

Foundation thickness (m) Lf 0.20 0.20 0.1 - 0.25 NA

Fraction of foundation area with cracks (-) eta 0.001 0.001 0.00019-0.0019 1.00

Enclosed space floor area (m2) Abf 1500.00 1500.00 80-1000 NA

Enclosed space mixing height (m) Hb 3.00 3.00 2.13 - 3.05 NA

Indoor air exchange rate (1 / hr) ach 1.50 1.50 .3-4.1 NA

Qsoil/Qbuilding (-) Qsoil_Qb 0.0030 0.0030 0.0001 - 0.05 1.24

Calc: Building ventilation rate (m3/hr) Qb 6750.00 6750.00 NA 0.30

Calc: Average vapor flow rate into building (m3/hr) Qsoil 20.25 20.25 NA NA
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Model Input Site Name/Run Number: Example, Run 1
Chemical Name:   Naphthalene     CAS No. 91-20-3
Depth below grade to water table:   0.50  meters

Vadose zone characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Stratum A (Top of soil profile):
Stratum A SCS soil type SCS_A Clay

Stratum A thickness (from surface) (m) hSA 2.00

Stratum A total porosity (-) nSA 0.459 0.459 NA 0.20

Stratum A water-filled porosity (-) nwSA 0.400 0.215 0.098 - 0.33 0.25 WARNING

Stratum A bulk density (g/cm3) rhoSA 1.600 1.430 NA 0.05 WARNING

Stratum B (Soil layer below Stratum A):
Stratum B SCS soil type SCS_B Not Present

Stratum B thickness (m) hSB ERROR

Stratum B total porosity (-) nSB NA NA

Stratum B water-filled porosity (-) nwSB NA NA

Stratum B bulk density (g/cm3) rhoSB NA NA

Stratum C (Soil layer below Stratum B):
Stratum C SCS soil type SCS_C Not Present

Stratum C thickness (m) hSC 0.00 ERROR

Stratum C total porosity (-) nSC NA NA

Stratum C water-filled porosity (-) nwSC NA NA

Stratum C bulk density (g/cm3) rhoSC NA NA

Stratum directly above the water table
Stratum A, B, or C src_soil Stratum A

Height of capillary fringe (m) hcz 0.815 0.815 NA NA

Capillary zone total porosity (-) ncz 0.459 0.459 NA 0.20

Capillary zone water filled porosity (-) nwcz 0.412 0.412 NA 0.24

Exposure Parameters: Units Symbol Value Default Potential 
Span CV Flag

Target risk for carcinogens (-) Target_CR 1.00E-06 1.00E-06 NA NA

(-) Target_HQ 1 1 NA NA

Exposure Scenario Scenario Commercial Commercial

Averaging time for carcinogens (yrs) ATc 70 70 NA NA

Averaging time for non-carcinogens (yrs) ATnc 25 25 NA NA

Exposure duration (yrs) ED 25 25 NA NA

Exposure frequency (days/yr) EF 250 250 NA NA

Target hazard quotient for non-carcinogens
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Exposure time (hrs/24 hrs) ET 8 8 NA NA

Mutagenic mode-of-action factor (yrs) MMOAF 72 72 NA NA NOTE
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Naphthalene     CAS No. 91-20-3

Source to Indoor Air Attenuation Factor Units Symbol Value Range Default Default Range

Groundwater to indoor air attenuation coefficient (-) alpha 4.1E-05 2.9E-05 - 4.1E-05 6.9E-05 4.2E-05 - 7.1E-05

Predicted Indoor Air Concentration Units Symbol Value Range Default Default Range

Indoor air concentration due to vapor intrusion (ug/m3) Cia 4.2E-02 3.0E-02 - 4.3E-02 7.2E-02 4.3E-02 - 7.4E-02

(ppbv) 8.1E-03 5.8E-03 - 8.2E-03 1.4E-02 8.2E-03 - 1.4E-02

Predicted Vapor Conc. Beneath Foundation Units Symbol Value Range Default Default Range
Subslab vapor concentration (ug/m3) Css 1.4E+01 8.6E-01 - 3.0E+02 2.4E+01 4.3E+02 - 7.4E+02

(ppbv) 2.7E+00 1.6E-01 - 5.8E+01 4.6E+00 8.2E+01 - 1.4E+02

Diffusive Transport Upward Through Vadose Zone Units Symbol Value Range Default Default Range
Effective diffusion coefficient through Stratum A (cm2/sec) DeffA 1.5E-04 - 2.6E-03 -
Effective diffusion coefficient through Stratum B (cm2/sec) DeffB - -
Effective diffusion coefficient through Stratum C (cm2/sec) DeffC - -
Effective diffusion coefficient through capillary zone (cm2/sec) DeffCZ 1.5E-04 - 1.3E-04 -
Effective diffusion coefficient through unsaturated zone (cm2/sec) DeffT 1.5E-04 - 2.6E-04 -

Critical Parameters Symbol Value Range Default Default Range

(-) A_Param 4.2E-05 - 7.1E-05

(-) B_Param 4.8E+04 1.6E+03 - 8.1E+05 2.8E+03 9.3E+01 - 4.7E+04

α for convective transport from subslab to building (-) C_Param 3.0E-03 1.0E-04 - 5.0E-02 3.0E-03 1.0E-04 - 5.0E-02

Interpretation Concentration versus Depth Profile

Advection is the dominant mechanism across the foundation.
Diffusion through soil is the overall rate limiting process.

Critical Parameters

Hb, Ls, DeffT, ach

Non-Critical Parameters

Range is based on the reasonable range of Qsoil/Qbuilding 
values, as reported in the literature.

α for diffusive transport from source to building with 
       dirt floor foundation
Pe (Peclet Number) for transport through the foundation 
       (advection / diffusion)
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Naphthalene     CAS No. 91-20-3

Risk Calculations Units Symbol Value Range Default Range

Risk-Based Target Screening Levels Scenario: Commercial
Target risk for carcinogens (-) Target_CR 1E-06 - 1E-06 -
Target hazard quotient for noncarcinogens (-) Target_HQ 1 - 1 -

Target indoor air concentration (ug/m3) Target_IA 3.61E-01 - 3.61E-01
-

(ppbv) 6.88E-02 - 6.88E-02 -
Target groundwater concentration (ug/L) Target_GW 6.04E+02 6.0E+02 - 8.4E+02 2.86E+02 3.5E+02 - 6.0E+02

Incremental Risk Estimates
Incremental cancer risk from vapor intrusion (-) Cancer_Risk 1.18E-07 8.4E-08 - 1.2E-07 1.99E-07 1.2E-07 - 2.0E-07

Hazard quotient from vapor intrusion (-) HQ 3.23E-03 2.3E-03 - 3.3E-03 5.47E-03 3.3E-03 - 5.6E-03
ERROR: Invalid result. Please correct errors.
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Model Input Site Name/Run Number: Example, Run 1

Source Characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Source medium Source Groundwater

Groundwater concentration (ug/L) Cmedium 33 NA

Depth below grade to water table (m) Ls 0.50 Vary - 50 NA WARNING

Average groundwater temperature (oC) Ts 22 25 3 - 25

Calc: Source vapor concentration (ug/m3) Cs 9810
Calc: % of pure component saturated vapor 
concentration (%) %Sat 0.061%

Chemical: Units Symbol Value Default Potential 
Span CV Flag

Chemical Name Chem Trimethylbenzene, 1,3,5-

CAS No. CAS 108-67-8

Toxicity Factors
Unit risk factor (ug/m3)-1 IUR Not Available Not Available NA NA

Mutagenic compound Mut No NA NA NA

Reference concentration (mg/m3) RfC 6.00E-02 6.00E-02 NA NA

Chemical Properties: Units Symbol Value Default Potential 
Span CV Flag

Pure component water solubility (mg/L) S 4.82E+01 4.82E+01 NA NA
Henry's Law Constant @ 25oC (atm-m3/mol) Hc 8.77E-03 8.77E-03 NA NA

Calc: Henry's Law Constant 
     @ 25oC

(dimensionless) Hr 3.59E-01 3.59E-01

Calc: Henry's Law Constant 
     @ system temperature

(dimensionless) Hs 2.97E-01 3.62E-01

Diffusivity in air (cm2/s) Dair 6.02E-02 6.02E-02 NA NA
Diffusivity in water (cm2/s) Dwater 7.84E-06 7.84E-06 NA NA

Building Characteristics:
1

Units Symbol Value Default Potential 
Span CV Flag

Note: 
-Yellow highlighted cells indicate parameters that typically are changed or must be inputted by the user.
-Dotted outline cells indicate default values that may be changed with justification.
-Toxicity values are taken from Regional Screening Level tables.  These tables are updated semi-annually 
and may not reflect the most current toxicity information.

Select	Building	Assumptions

Use	ratio	for	Qsoil/Qbuilding	(recommended	 if	no	 site	specific	data	available)

Specify	Qsoil	and	Qbuilding	 separately;	calculate	ratio

Use English / Metric Converter
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Building setting Bldg_Setting Commercial Commercial

Foundation type Found_Type Slab-on-grade Slab-on-grade

Depth below grade to base of foundation (m) Lb 0.20 0.20 0.1 - 2.44 NA

Foundation thickness (m) Lf 0.20 0.20 0.1 - 0.25 NA

Fraction of foundation area with cracks (-) eta 0.001 0.001 0.00019-0.0019 1.00

Enclosed space floor area (m2) Abf 1500.00 1500.00 80-1000 NA

Enclosed space mixing height (m) Hb 3.00 3.00 2.13 - 3.05 NA

Indoor air exchange rate (1 / hr) ach 1.50 1.50 .3-4.1 NA

Qsoil/Qbuilding (-) Qsoil_Qb 0.0030 0.0030 0.0001 - 0.05 1.24

Calc: Building ventilation rate (m3/hr) Qb 6750.00 6750.00 NA 0.30

Calc: Average vapor flow rate into building (m3/hr) Qsoil 20.25 20.25 NA NA
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Model Input Site Name/Run Number: Example, Run 1
Chemical Name:   Trimethylbenzene, 1,3,5-     CAS No. 108-67-8
Depth below grade to water table:   0.50  meters

Vadose zone characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Stratum A (Top of soil profile):
Stratum A SCS soil type SCS_A Clay

Stratum A thickness (from surface) (m) hSA 2.00

Stratum A total porosity (-) nSA 0.459 0.459 NA 0.20

Stratum A water-filled porosity (-) nwSA 0.400 0.215 0.098 - 0.33 0.25 WARNING

Stratum A bulk density (g/cm3) rhoSA 1.600 1.430 NA 0.05 WARNING

Stratum B (Soil layer below Stratum A):
Stratum B SCS soil type SCS_B Not Present

Stratum B thickness (m) hSB ERROR

Stratum B total porosity (-) nSB NA NA

Stratum B water-filled porosity (-) nwSB NA NA

Stratum B bulk density (g/cm3) rhoSB NA NA

Stratum C (Soil layer below Stratum B):
Stratum C SCS soil type SCS_C Not Present

Stratum C thickness (m) hSC 0.00 ERROR

Stratum C total porosity (-) nSC NA NA

Stratum C water-filled porosity (-) nwSC NA NA

Stratum C bulk density (g/cm3) rhoSC NA NA

Stratum directly above the water table
Stratum A, B, or C src_soil Stratum A

Height of capillary fringe (m) hcz 0.815 0.815 NA NA

Capillary zone total porosity (-) ncz 0.459 0.459 NA 0.20

Capillary zone water filled porosity (-) nwcz 0.412 0.412 NA 0.24

Exposure Parameters: Units Symbol Value Default Potential 
Span CV Flag

Target risk for carcinogens (-) Target_CR 1.00E-06 1.00E-06 NA NA

(-) Target_HQ 1 1 NA NA

Exposure Scenario Scenario Commercial Commercial

Averaging time for carcinogens (yrs) ATc 70 70 NA NA

Averaging time for non-carcinogens (yrs) ATnc 25 25 NA NA

Exposure duration (yrs) ED 25 25 NA NA

Exposure frequency (days/yr) EF 250 250 NA NA

Target hazard quotient for non-carcinogens
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Exposure time (hrs/24 hrs) ET 8 8 NA NA

Mutagenic mode-of-action factor (yrs) MMOAF 72 72 NA NA NOTE
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Trimethylbenzene, 1,3,5-     CAS No. 108-67-8

Source to Indoor Air Attenuation Factor Units Symbol Value Range Default Default Range

Groundwater to indoor air attenuation coefficient (-) alpha 6.1E-06 5.7E-06 - 6.1E-06 9.7E-06 8.9E-06 - 9.7E-06

Predicted Indoor Air Concentration Units Symbol Value Range Default Default Range

Indoor air concentration due to vapor intrusion (ug/m3) Cia 5.9E-02 5.6E-02 - 6.0E-02 9.5E-02 8.7E-02 - 9.5E-02

(ppbv) 1.2E-02 1.1E-02 - 1.2E-02 1.9E-02 1.8E-02 - 1.9E-02

Predicted Vapor Conc. Beneath Foundation Units Symbol Value Range Default Default Range
Subslab vapor concentration (ug/m3) Css 2.0E+01 1.2E+00 - 5.6E+02 3.2E+01 8.7E+02 - 9.5E+02

(ppbv) 4.0E+00 2.4E-01 - 1.1E+02 6.4E+00 1.8E+02 - 1.9E+02

Diffusive Transport Upward Through Vadose Zone Units Symbol Value Range Default Default Range
Effective diffusion coefficient through Stratum A (cm2/sec) DeffA 2.9E-05 - 2.6E-03 -
Effective diffusion coefficient through Stratum B (cm2/sec) DeffB - -
Effective diffusion coefficient through Stratum C (cm2/sec) DeffC - -
Effective diffusion coefficient through capillary zone (cm2/sec) DeffCZ 1.7E-05 - 1.6E-05 -
Effective diffusion coefficient through unsaturated zone (cm2/sec) DeffT 2.2E-05 - 3.6E-05 -

Critical Parameters Symbol Value Range Default Default Range

(-) A_Param 6.1E-06 - 9.7E-06

(-) B_Param 2.5E+05 8.4E+03 - 4.2E+06 2.8E+03 9.4E+01 - 4.7E+04

α for convective transport from subslab to building (-) C_Param 3.0E-03 1.0E-04 - 5.0E-02 3.0E-03 1.0E-04 - 5.0E-02

Interpretation Concentration versus Depth Profile

Advection is the dominant mechanism across the foundation.
Diffusion through soil is the overall rate limiting process.

Critical Parameters

Hb, Ls, DeffT, ach

Non-Critical Parameters

α for diffusive transport from source to building with 
       dirt floor foundation
Pe (Peclet Number) for transport through the foundation 
       (advection / diffusion)

Range is based on the reasonable range of Qsoil/Qbuilding 
values, as reported in the literature.

0.0

0.2

0.4

0.6

0.8

1.0

1.2
0.0E+00 2.0E-01 4.0E-01 6.0E-01 8.0E-01 1.0E+00 1.2E+00

De
pt
h	
(m

et
er
)

Measured

Measured



/Volumes/Store/Project Directory/Bullock Environmental_Projects 2018/18-CULL01 (Former Greif Brothers)/RISK ASSESSMENT_VISL/J&E 1,3,5-TMB.xlsm Page 13 of 14

 

Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Trimethylbenzene, 1,3,5-     CAS No. 108-67-8

Risk Calculations Units Symbol Value Range Default Range

Risk-Based Target Screening Levels Scenario: Commercial
Target risk for carcinogens (-) Target_CR 1E-06 - 1E-06 -
Target hazard quotient for noncarcinogens (-) Target_HQ 1 - 1 -

Target indoor air concentration (ug/m3) Target_IA 2.63E+02 - 2.63E+02
-

(ppbv) 5.35E+01 - 5.35E+01 -
Target groundwater concentration (ug/L) Target_GW 1.46E+05 1.5E+05 - 1.5E+05 7.49E+04 9.1E+04 - 1.0E+05

Incremental Risk Estimates
Incremental cancer risk from vapor intrusion (-) Cancer_Risk No IUR  - No IUR No IUR - No IUR

Hazard quotient from vapor intrusion (-) HQ 2.26E-04 2.1E-04 - 2.3E-04 3.61E-04 3.3E-04 - 3.6E-04
ERROR: Invalid result. Please correct errors.
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Model Input Site Name/Run Number: Example, Run 1

Source Characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Source medium Source Groundwater

Groundwater concentration (ug/L) Cmedium 80 NA

Depth below grade to water table (m) Ls 0.50 Vary - 50 NA WARNING

Average groundwater temperature (oC) Ts 22 25 3 - 25

Calc: Source vapor concentration (ug/m3) Cs 16697
Calc: % of pure component saturated vapor 
concentration (%) %Sat 0.123%

Chemical: Units Symbol Value Default Potential 
Span CV Flag

Chemical Name Chem Trimethylbenzene, 1,2,4-

CAS No. CAS 95-63-6

Toxicity Factors
Unit risk factor (ug/m3)-1 IUR Not Available Not Available NA NA

Mutagenic compound Mut No NA NA NA

Reference concentration (mg/m3) RfC 6.00E-02 6.00E-02 NA NA

Chemical Properties: Units Symbol Value Default Potential 
Span CV Flag

Pure component water solubility (mg/L) S 5.70E+01 5.70E+01 NA NA
Henry's Law Constant @ 25oC (atm-m3/mol) Hc 6.16E-03 6.16E-03 NA NA

Calc: Henry's Law Constant 
     @ 25oC

(dimensionless) Hr 2.52E-01 2.52E-01

Calc: Henry's Law Constant 
     @ system temperature

(dimensionless) Hs 2.09E-01 2.54E-01

Diffusivity in air (cm2/s) Dair 6.07E-02 6.07E-02 NA NA
Diffusivity in water (cm2/s) Dwater 7.92E-06 7.92E-06 NA NA

Building Characteristics:
1

Units Symbol Value Default Potential 
Span CV Flag

Note: 
-Yellow highlighted cells indicate parameters that typically are changed or must be inputted by the user.
-Dotted outline cells indicate default values that may be changed with justification.
-Toxicity values are taken from Regional Screening Level tables.  These tables are updated semi-annually 
and may not reflect the most current toxicity information.

Select	Building	Assumptions

Use	ratio	for	Qsoil/Qbuilding	(recommended	 if	no	 site	specific	data	available)

Specify	Qsoil	and	Qbuilding	 separately;	calculate	ratio

Use English / Metric Converter
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Building setting Bldg_Setting Commercial Commercial

Foundation type Found_Type Slab-on-grade Slab-on-grade

Depth below grade to base of foundation (m) Lb 0.20 0.20 0.1 - 2.44 NA

Foundation thickness (m) Lf 0.20 0.20 0.1 - 0.25 NA

Fraction of foundation area with cracks (-) eta 0.001 0.001 0.00019-0.0019 1.00

Enclosed space floor area (m2) Abf 1500.00 1500.00 80-1000 NA

Enclosed space mixing height (m) Hb 3.00 3.00 2.13 - 3.05 NA

Indoor air exchange rate (1 / hr) ach 1.50 1.50 .3-4.1 NA

Qsoil/Qbuilding (-) Qsoil_Qb 0.0030 0.0030 0.0001 - 0.05 1.24

Calc: Building ventilation rate (m3/hr) Qb 6750.00 6750.00 NA 0.30

Calc: Average vapor flow rate into building (m3/hr) Qsoil 20.25 20.25 NA NA
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Model Input Site Name/Run Number: Example, Run 1
Chemical Name:   Trimethylbenzene, 1,2,4-     CAS No. 95-63-6
Depth below grade to water table:   0.50  meters

Vadose zone characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Stratum A (Top of soil profile):
Stratum A SCS soil type SCS_A Clay

Stratum A thickness (from surface) (m) hSA 2.00

Stratum A total porosity (-) nSA 0.459 0.459 NA 0.20

Stratum A water-filled porosity (-) nwSA 0.400 0.215 0.098 - 0.33 0.25 WARNING

Stratum A bulk density (g/cm3) rhoSA 1.600 1.430 NA 0.05 WARNING

Stratum B (Soil layer below Stratum A):
Stratum B SCS soil type SCS_B Not Present

Stratum B thickness (m) hSB ERROR

Stratum B total porosity (-) nSB NA NA

Stratum B water-filled porosity (-) nwSB NA NA

Stratum B bulk density (g/cm3) rhoSB NA NA

Stratum C (Soil layer below Stratum B):
Stratum C SCS soil type SCS_C Not Present

Stratum C thickness (m) hSC 0.00 ERROR

Stratum C total porosity (-) nSC NA NA

Stratum C water-filled porosity (-) nwSC NA NA

Stratum C bulk density (g/cm3) rhoSC NA NA

Stratum directly above the water table
Stratum A, B, or C src_soil Stratum A

Height of capillary fringe (m) hcz 0.815 0.815 NA NA

Capillary zone total porosity (-) ncz 0.459 0.459 NA 0.20

Capillary zone water filled porosity (-) nwcz 0.412 0.412 NA 0.24

Exposure Parameters: Units Symbol Value Default Potential 
Span CV Flag

Target risk for carcinogens (-) Target_CR 1.00E-06 1.00E-06 NA NA

(-) Target_HQ 1 1 NA NA

Exposure Scenario Scenario Commercial Commercial

Averaging time for carcinogens (yrs) ATc 70 70 NA NA

Averaging time for non-carcinogens (yrs) ATnc 25 25 NA NA

Exposure duration (yrs) ED 25 25 NA NA

Exposure frequency (days/yr) EF 250 250 NA NA

Target hazard quotient for non-carcinogens
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Exposure time (hrs/24 hrs) ET 8 8 NA NA

Mutagenic mode-of-action factor (yrs) MMOAF 72 72 NA NA NOTE
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Trimethylbenzene, 1,2,4-     CAS No. 95-63-6

Source to Indoor Air Attenuation Factor Units Symbol Value Range Default Default Range

Groundwater to indoor air attenuation coefficient (-) alpha 6.9E-06 6.5E-06 - 6.9E-06 1.1E-05 1.0E-05 - 1.1E-05

Predicted Indoor Air Concentration Units Symbol Value Range Default Default Range

Indoor air concentration due to vapor intrusion (ug/m3) Cia 1.2E-01 1.1E-01 - 1.2E-01 1.9E-01 1.7E-01 - 1.9E-01

(ppbv) 2.3E-02 2.2E-02 - 2.3E-02 3.8E-02 3.4E-02 - 3.8E-02

Predicted Vapor Conc. Beneath Foundation Units Symbol Value Range Default Default Range
Subslab vapor concentration (ug/m3) Css 3.8E+01 2.3E+00 - 1.1E+03 6.2E+01 1.7E+03 - 1.9E+03

(ppbv) 7.8E+00 4.7E-01 - 2.2E+02 1.3E+01 3.4E+02 - 3.8E+02

Diffusive Transport Upward Through Vadose Zone Units Symbol Value Range Default Default Range
Effective diffusion coefficient through Stratum A (cm2/sec) DeffA 3.2E-05 - 2.6E-03 -
Effective diffusion coefficient through Stratum B (cm2/sec) DeffB - -
Effective diffusion coefficient through Stratum C (cm2/sec) DeffC - -
Effective diffusion coefficient through capillary zone (cm2/sec) DeffCZ 2.0E-05 - 1.9E-05 -
Effective diffusion coefficient through unsaturated zone (cm2/sec) DeffT 2.5E-05 - 4.1E-05 -

Critical Parameters Symbol Value Range Default Default Range

(-) A_Param 6.9E-06 - 1.1E-05

(-) B_Param 2.3E+05 7.7E+03 - 3.9E+06 2.8E+03 9.3E+01 - 4.7E+04

α for convective transport from subslab to building (-) C_Param 3.0E-03 1.0E-04 - 5.0E-02 3.0E-03 1.0E-04 - 5.0E-02

Interpretation Concentration versus Depth Profile

Advection is the dominant mechanism across the foundation.
Diffusion through soil is the overall rate limiting process.

Critical Parameters

Hb, Ls, DeffT, ach

Non-Critical Parameters

Range is based on the reasonable range of Qsoil/Qbuilding 
values, as reported in the literature.

α for diffusive transport from source to building with 
       dirt floor foundation
Pe (Peclet Number) for transport through the foundation 
       (advection / diffusion)

0.0

0.2

0.4

0.6

0.8

1.0

1.2
0.0E+00 2.0E-01 4.0E-01 6.0E-01 8.0E-01 1.0E+00 1.2E+00

De
pt
h	
(m

et
er
)

Measured

Measured



/Volumes/Store/Project Directory/Bullock Environmental_Projects 2018/18-CULL01 (Former Greif Brothers)/RISK ASSESSMENT_VISL/J&E 1,2,4-TMB.xlsm Page 13 of 14

 

Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Trimethylbenzene, 1,2,4-     CAS No. 95-63-6

Risk Calculations Units Symbol Value Range Default Range

Risk-Based Target Screening Levels Scenario: Commercial
Target risk for carcinogens (-) Target_CR 1E-06 - 1E-06 -
Target hazard quotient for noncarcinogens (-) Target_HQ 1 - 1 -

Target indoor air concentration (ug/m3) Target_IA 2.63E+02 - 2.63E+02
-

(ppbv) 5.35E+01 - 5.35E+01 -
Target groundwater concentration (ug/L) Target_GW 1.83E+05 1.8E+05 - 1.9E+05 9.30E+04 1.1E+05 - 1.3E+05

Incremental Risk Estimates
Incremental cancer risk from vapor intrusion (-) Cancer_Risk No IUR  - No IUR No IUR - No IUR

Hazard quotient from vapor intrusion (-) HQ 4.38E-04 4.1E-04 - 4.4E-04 7.06E-04 6.4E-04 - 7.1E-04
ERROR: Invalid result. Please correct errors.
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Model Input Site Name/Run Number: Example, Run 1

Source Characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Source medium Source Groundwater

Groundwater concentration (ug/L) Cmedium 239 NA

Depth below grade to water table (m) Ls 0.50 Vary - 50 NA WARNING

Average groundwater temperature (oC) Ts 22 25 3 - 25

Calc: Source vapor concentration (ug/m3) Cs 148653
Calc: % of pure component saturated vapor 
concentration (%) %Sat 0.017%

Chemical: Units Symbol Value Default Potential 
Span CV Flag

Chemical Name Chem Trichloroethane, 1,1,1-

CAS No. CAS 71-55-6

Toxicity Factors
Unit risk factor (ug/m3)-1 IUR Not Available Not Available NA NA

Mutagenic compound Mut No NA NA NA

Reference concentration (mg/m3) RfC 5.00E+00 5.00E+00 NA NA

Chemical Properties: Units Symbol Value Default Potential 
Span CV Flag

Pure component water solubility (mg/L) S 1.29E+03 1.29E+03 NA NA
Henry's Law Constant @ 25oC (atm-m3/mol) Hc 1.72E-02 1.72E-02 NA NA

Calc: Henry's Law Constant 
     @ 25oC

(dimensionless) Hr 7.03E-01 7.03E-01

Calc: Henry's Law Constant 
     @ system temperature

(dimensionless) Hs 6.22E-01 7.11E-01

Diffusivity in air (cm2/s) Dair 6.48E-02 6.48E-02 NA NA
Diffusivity in water (cm2/s) Dwater 9.60E-06 9.60E-06 NA NA

Building Characteristics:
1

Units Symbol Value Default Potential 
Span CV Flag

Note: 
-Yellow highlighted cells indicate parameters that typically are changed or must be inputted by the user.
-Dotted outline cells indicate default values that may be changed with justification.
-Toxicity values are taken from Regional Screening Level tables.  These tables are updated semi-annually 
and may not reflect the most current toxicity information.

Select	Building	Assumptions

Use	ratio	for	Qsoil/Qbuilding	(recommended	 if	no	 site	specific	data	available)

Specify	Qsoil	and	Qbuilding	 separately;	calculate	ratio

Use English / Metric Converter
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Building setting Bldg_Setting Commercial Commercial

Foundation type Found_Type Slab-on-grade Slab-on-grade

Depth below grade to base of foundation (m) Lb 0.20 0.20 0.1 - 2.44 NA

Foundation thickness (m) Lf 0.20 0.20 0.1 - 0.25 NA

Fraction of foundation area with cracks (-) eta 0.001 0.001 0.00019-0.0019 1.00

Enclosed space floor area (m2) Abf 1500.00 1500.00 80-1000 NA

Enclosed space mixing height (m) Hb 3.00 3.00 2.13 - 3.05 NA

Indoor air exchange rate (1 / hr) ach 1.50 1.50 .3-4.1 NA

Qsoil/Qbuilding (-) Qsoil_Qb 0.0030 0.0030 0.0001 - 0.05 1.24

Calc: Building ventilation rate (m3/hr) Qb 6750.00 6750.00 NA 0.30

Calc: Average vapor flow rate into building (m3/hr) Qsoil 20.25 20.25 NA NA
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Model Input Site Name/Run Number: Example, Run 1
Chemical Name:   Trichloroethane, 1,1,1-     CAS No. 71-55-6
Depth below grade to water table:   0.50  meters

Vadose zone characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Stratum A (Top of soil profile):
Stratum A SCS soil type SCS_A Clay

Stratum A thickness (from surface) (m) hSA 2.00

Stratum A total porosity (-) nSA 0.459 0.459 NA 0.20

Stratum A water-filled porosity (-) nwSA 0.400 0.215 0.098 - 0.33 0.25 WARNING

Stratum A bulk density (g/cm3) rhoSA 1.600 1.430 NA 0.05 WARNING

Stratum B (Soil layer below Stratum A):
Stratum B SCS soil type SCS_B Not Present

Stratum B thickness (m) hSB ERROR

Stratum B total porosity (-) nSB NA NA

Stratum B water-filled porosity (-) nwSB NA NA

Stratum B bulk density (g/cm3) rhoSB NA NA

Stratum C (Soil layer below Stratum B):
Stratum C SCS soil type SCS_C Not Present

Stratum C thickness (m) hSC 0.00 ERROR

Stratum C total porosity (-) nSC NA NA

Stratum C water-filled porosity (-) nwSC NA NA

Stratum C bulk density (g/cm3) rhoSC NA NA

Stratum directly above the water table
Stratum A, B, or C src_soil Stratum A

Height of capillary fringe (m) hcz 0.815 0.815 NA NA

Capillary zone total porosity (-) ncz 0.459 0.459 NA 0.20

Capillary zone water filled porosity (-) nwcz 0.412 0.412 NA 0.24

Exposure Parameters: Units Symbol Value Default Potential 
Span CV Flag

Target risk for carcinogens (-) Target_CR 1.00E-06 1.00E-06 NA NA

(-) Target_HQ 1 1 NA NA

Exposure Scenario Scenario Commercial Commercial

Averaging time for carcinogens (yrs) ATc 70 70 NA NA

Averaging time for non-carcinogens (yrs) ATnc 25 25 NA NA

Exposure duration (yrs) ED 25 25 NA NA

Exposure frequency (days/yr) EF 250 250 NA NA

Target hazard quotient for non-carcinogens
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Exposure time (hrs/24 hrs) ET 8 8 NA NA

Mutagenic mode-of-action factor (yrs) MMOAF 72 72 NA NA NOTE
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Trichloroethane, 1,1,1-     CAS No. 71-55-6

Source to Indoor Air Attenuation Factor Units Symbol Value Range Default Default Range

Groundwater to indoor air attenuation coefficient (-) alpha 5.6E-06 5.3E-06 - 5.6E-06 9.0E-06 8.3E-06 - 9.0E-06

Predicted Indoor Air Concentration Units Symbol Value Range Default Default Range

Indoor air concentration due to vapor intrusion (ug/m3) Cia 8.3E-01 7.9E-01 - 8.4E-01 1.3E+00 1.2E+00 - 1.3E+00

(ppbv) 1.5E-01 1.5E-01 - 1.5E-01 2.5E-01 2.3E-01 - 2.5E-01

Predicted Vapor Conc. Beneath Foundation Units Symbol Value Range Default Default Range
Subslab vapor concentration (ug/m3) Css 2.8E+02 1.7E+01 - 7.9E+03 4.5E+02 1.2E+04 - 1.3E+04

(ppbv) 5.1E+01 3.1E+00 - 1.5E+03 8.2E+01 2.3E+03 - 2.5E+03

Diffusive Transport Upward Through Vadose Zone Units Symbol Value Range Default Default Range
Effective diffusion coefficient through Stratum A (cm2/sec) DeffA 2.8E-05 - 2.8E-03 -
Effective diffusion coefficient through Stratum B (cm2/sec) DeffB - -
Effective diffusion coefficient through Stratum C (cm2/sec) DeffC - -
Effective diffusion coefficient through capillary zone (cm2/sec) DeffCZ 1.6E-05 - 1.5E-05 -
Effective diffusion coefficient through unsaturated zone (cm2/sec) DeffT 2.1E-05 - 3.3E-05 -

Critical Parameters Symbol Value Range Default Default Range

(-) A_Param 5.6E-06 - 9.0E-06

(-) B_Param 2.6E+05 8.7E+03 - 4.3E+06 2.6E+03 8.7E+01 - 4.4E+04

α for convective transport from subslab to building (-) C_Param 3.0E-03 1.0E-04 - 5.0E-02 3.0E-03 1.0E-04 - 5.0E-02

Interpretation Concentration versus Depth Profile

Advection is the dominant mechanism across the foundation.
Diffusion through soil is the overall rate limiting process.

Critical Parameters

Hb, Ls, DeffT, ach

Non-Critical Parameters

Range is based on the reasonable range of Qsoil/Qbuilding 
values, as reported in the literature.
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Trichloroethane, 1,1,1-     CAS No. 71-55-6

Risk Calculations Units Symbol Value Range Default Range

Risk-Based Target Screening Levels Scenario: Commercial
Target risk for carcinogens (-) Target_CR 1E-06 - 1E-06 -
Target hazard quotient for noncarcinogens (-) Target_HQ 1 - 1 -

Target indoor air concentration (ug/m3) Target_IA 2.19E+04 - 2.19E+04
-

(ppbv) 4.02E+03 - 4.02E+03 -
Target groundwater concentration (ug/L) Target_GW 6.27E+06 6.3E+06 - 6.6E+06 3.43E+06 3.9E+06 - 4.3E+06

Incremental Risk Estimates
Incremental cancer risk from vapor intrusion (-) Cancer_Risk No IUR  - No IUR No IUR - No IUR

Hazard quotient from vapor intrusion (-) HQ 3.81E-05 3.6E-05 - 3.8E-05 6.10E-05 5.6E-05 - 6.1E-05
ERROR: Invalid result. Please correct errors.
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Model Input Site Name/Run Number: Example, Run 1

Source Characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Source medium Source Groundwater

Groundwater concentration (ug/L) Cmedium 406 NA

Depth below grade to water table (m) Ls 0.50 Vary - 50 NA WARNING

Average groundwater temperature (oC) Ts 22 25 3 - 25

Calc: Source vapor concentration (ug/m3) Cs 392781
Calc: % of pure component saturated vapor 
concentration (%) %Sat 0.013%

Chemical: Units Symbol Value Default Potential 
Span CV Flag

Chemical Name Chem Dichloroethylene, 1,1-

CAS No. CAS 75-35-4

Toxicity Factors
Unit risk factor (ug/m3)-1 IUR Not Available Not Available NA NA

Mutagenic compound Mut No NA NA NA

Reference concentration (mg/m3) RfC 2.00E-01 2.00E-01 NA NA

Chemical Properties: Units Symbol Value Default Potential 
Span CV Flag

Pure component water solubility (mg/L) S 2.42E+03 2.42E+03 NA NA
Henry's Law Constant @ 25oC (atm-m3/mol) Hc 2.61E-02 2.61E-02 NA NA

Calc: Henry's Law Constant 
     @ 25oC

(dimensionless) Hr 1.07E+00 1.07E+00

Calc: Henry's Law Constant 
     @ system temperature

(dimensionless) Hs 9.67E-01 1.08E+00

Diffusivity in air (cm2/s) Dair 8.63E-02 8.63E-02 NA NA
Diffusivity in water (cm2/s) Dwater 1.10E-05 1.10E-05 NA NA

Building Characteristics:
1

Units Symbol Value Default Potential 
Span CV Flag

Note: 
-Yellow highlighted cells indicate parameters that typically are changed or must be inputted by the user.
-Dotted outline cells indicate default values that may be changed with justification.
-Toxicity values are taken from Regional Screening Level tables.  These tables are updated semi-annually 
and may not reflect the most current toxicity information.

Select	Building	Assumptions

Use	ratio	for	Qsoil/Qbuilding	(recommended	 if	no	 site	specific	data	available)

Specify	Qsoil	and	Qbuilding	 separately;	calculate	ratio

Use English / Metric Converter
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Building setting Bldg_Setting Commercial Commercial

Foundation type Found_Type Slab-on-grade Slab-on-grade

Depth below grade to base of foundation (m) Lb 0.20 0.20 0.1 - 2.44 NA

Foundation thickness (m) Lf 0.20 0.20 0.1 - 0.25 NA

Fraction of foundation area with cracks (-) eta 0.001 0.001 0.00019-0.0019 1.00

Enclosed space floor area (m2) Abf 1500.00 1500.00 80-1000 NA

Enclosed space mixing height (m) Hb 3.00 3.00 2.13 - 3.05 NA

Indoor air exchange rate (1 / hr) ach 1.50 1.50 .3-4.1 NA

Qsoil/Qbuilding (-) Qsoil_Qb 0.0030 0.0030 0.0001 - 0.05 1.24

Calc: Building ventilation rate (m3/hr) Qb 6750.00 6750.00 NA 0.30

Calc: Average vapor flow rate into building (m3/hr) Qsoil 20.25 20.25 NA NA
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Model Input Site Name/Run Number: Example, Run 1
Chemical Name:   Dichloroethylene, 1,1-     CAS No. 75-35-4
Depth below grade to water table:   0.50  meters

Vadose zone characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Stratum A (Top of soil profile):
Stratum A SCS soil type SCS_A Clay

Stratum A thickness (from surface) (m) hSA 2.00

Stratum A total porosity (-) nSA 0.459 0.459 NA 0.20

Stratum A water-filled porosity (-) nwSA 0.400 0.215 0.098 - 0.33 0.25 WARNING

Stratum A bulk density (g/cm3) rhoSA 1.600 1.430 NA 0.05 WARNING

Stratum B (Soil layer below Stratum A):
Stratum B SCS soil type SCS_B Not Present

Stratum B thickness (m) hSB ERROR

Stratum B total porosity (-) nSB NA NA

Stratum B water-filled porosity (-) nwSB NA NA

Stratum B bulk density (g/cm3) rhoSB NA NA

Stratum C (Soil layer below Stratum B):
Stratum C SCS soil type SCS_C Not Present

Stratum C thickness (m) hSC 0.00 ERROR

Stratum C total porosity (-) nSC NA NA

Stratum C water-filled porosity (-) nwSC NA NA

Stratum C bulk density (g/cm3) rhoSC NA NA

Stratum directly above the water table
Stratum A, B, or C src_soil Stratum A

Height of capillary fringe (m) hcz 0.815 0.815 NA NA

Capillary zone total porosity (-) ncz 0.459 0.459 NA 0.20

Capillary zone water filled porosity (-) nwcz 0.412 0.412 NA 0.24

Exposure Parameters: Units Symbol Value Default Potential 
Span CV Flag

Target risk for carcinogens (-) Target_CR 1.00E-06 1.00E-06 NA NA

(-) Target_HQ 1 1 NA NA

Exposure Scenario Scenario Commercial Commercial

Averaging time for carcinogens (yrs) ATc 70 70 NA NA

Averaging time for non-carcinogens (yrs) ATnc 25 25 NA NA

Exposure duration (yrs) ED 25 25 NA NA

Exposure frequency (days/yr) EF 250 250 NA NA

Target hazard quotient for non-carcinogens
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Exposure time (hrs/24 hrs) ET 8 8 NA NA

Mutagenic mode-of-action factor (yrs) MMOAF 72 72 NA NA NOTE
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Dichloroethylene, 1,1-     CAS No. 75-35-4

Source to Indoor Air Attenuation Factor Units Symbol Value Range Default Default Range

Groundwater to indoor air attenuation coefficient (-) alpha 6.8E-06 6.4E-06 - 6.8E-06 1.1E-05 9.8E-06 - 1.1E-05

Predicted Indoor Air Concentration Units Symbol Value Range Default Default Range

Indoor air concentration due to vapor intrusion (ug/m3) Cia 2.7E+00 2.5E+00 - 2.7E+00 4.3E+00 3.9E+00 - 4.3E+00

(ppbv) 6.8E-01 6.3E-01 - 6.8E-01 1.1E+00 9.7E-01 - 1.1E+00

Predicted Vapor Conc. Beneath Foundation Units Symbol Value Range Default Default Range
Subslab vapor concentration (ug/m3) Css 8.9E+02 5.4E+01 - 2.5E+04 1.4E+03 3.9E+04 - 4.3E+04

(ppbv) 2.3E+02 1.4E+01 - 6.3E+03 3.6E+02 9.7E+03 - 1.1E+04

Diffusive Transport Upward Through Vadose Zone Units Symbol Value Range Default Default Range
Effective diffusion coefficient through Stratum A (cm2/sec) DeffA 3.6E-05 - 3.7E-03 -
Effective diffusion coefficient through Stratum B (cm2/sec) DeffB - -
Effective diffusion coefficient through Stratum C (cm2/sec) DeffC - -
Effective diffusion coefficient through capillary zone (cm2/sec) DeffCZ 1.8E-05 - 1.8E-05 -
Effective diffusion coefficient through unsaturated zone (cm2/sec) DeffT 2.5E-05 - 4.0E-05 -

Critical Parameters Symbol Value Range Default Default Range

(-) A_Param 6.8E-06 - 1.1E-05

(-) B_Param 2.1E+05 6.9E+03 - 3.4E+06 2.0E+03 6.6E+01 - 3.3E+04

α for convective transport from subslab to building (-) C_Param 3.0E-03 1.0E-04 - 5.0E-02 3.0E-03 1.0E-04 - 5.0E-02

Interpretation Concentration versus Depth Profile

Advection is the dominant mechanism across the foundation.
Diffusion through soil is the overall rate limiting process.

Critical Parameters

Hb, Ls, DeffT, ach

Non-Critical Parameters

Range is based on the reasonable range of Qsoil/Qbuilding 
values, as reported in the literature.
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Dichloroethylene, 1,1-     CAS No. 75-35-4

Risk Calculations Units Symbol Value Range Default Range

Risk-Based Target Screening Levels Scenario: Commercial
Target risk for carcinogens (-) Target_CR 1E-06 - 1E-06 -
Target hazard quotient for noncarcinogens (-) Target_HQ 1 - 1 -

Target indoor air concentration (ug/m3) Target_IA 8.76E+02 - 8.76E+02
-

(ppbv) 2.21E+02 - 2.21E+02 -
Target groundwater concentration (ug/L) Target_GW 1.33E+05 1.3E+05 - 1.4E+05 7.50E+04 8.3E+04 - 9.2E+04

Incremental Risk Estimates
Incremental cancer risk from vapor intrusion (-) Cancer_Risk No IUR  - No IUR No IUR - No IUR

Hazard quotient from vapor intrusion (-) HQ 3.05E-03 2.9E-03 - 3.1E-03 4.86E-03 4.4E-03 - 4.9E-03
ERROR: Invalid result. Please correct errors.
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Model Input Site Name/Run Number: Example, Run 1

Source Characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Source medium Source Groundwater

Groundwater concentration (ug/L) Cmedium 224 NA

Depth below grade to water table (m) Ls 0.50 Vary - 50 NA WARNING

Average groundwater temperature (oC) Ts 22 25 3 - 25

Calc: Source vapor concentration (ug/m3) Cs 45865
Calc: % of pure component saturated vapor 
concentration (%) %Sat 0.004%

Chemical: Units Symbol Value Default Potential 
Span CV Flag

Chemical Name Chem Dichloroethane, 1,1-

CAS No. CAS 75-34-3

Toxicity Factors
Unit risk factor (ug/m3)-1 IUR 1.60E-06 1.60E-06 NA NA

Mutagenic compound Mut No NA NA NA

Reference concentration (mg/m3) RfC Not Available Not Available NA NA

Chemical Properties: Units Symbol Value Default Potential 
Span CV Flag

Pure component water solubility (mg/L) S 5.04E+03 5.04E+03 NA NA
Henry's Law Constant @ 25oC (atm-m3/mol) Hc 5.62E-03 5.62E-03 NA NA

Calc: Henry's Law Constant 
     @ 25oC

(dimensionless) Hr 2.30E-01 2.30E-01

Calc: Henry's Law Constant 
     @ system temperature

(dimensionless) Hs 2.05E-01 2.32E-01

Diffusivity in air (cm2/s) Dair 8.36E-02 8.36E-02 NA NA
Diffusivity in water (cm2/s) Dwater 1.06E-05 1.06E-05 NA NA

Building Characteristics:
1

Units Symbol Value Default Potential 
Span CV Flag

Note: 
-Yellow highlighted cells indicate parameters that typically are changed or must be inputted by the user.
-Dotted outline cells indicate default values that may be changed with justification.
-Toxicity values are taken from Regional Screening Level tables.  These tables are updated semi-annually 
and may not reflect the most current toxicity information.

Select	Building	Assumptions

Use	ratio	for	Qsoil/Qbuilding	(recommended	 if	no	 site	specific	data	available)

Specify	Qsoil	and	Qbuilding	 separately;	calculate	ratio

Use English / Metric Converter
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Building setting Bldg_Setting Commercial Commercial

Foundation type Found_Type Slab-on-grade Slab-on-grade

Depth below grade to base of foundation (m) Lb 0.20 0.20 0.1 - 2.44 NA

Foundation thickness (m) Lf 0.20 0.20 0.1 - 0.25 NA

Fraction of foundation area with cracks (-) eta 0.001 0.001 0.00019-0.0019 1.00

Enclosed space floor area (m2) Abf 1500.00 1500.00 80-1000 NA

Enclosed space mixing height (m) Hb 3.00 3.00 2.13 - 3.05 NA

Indoor air exchange rate (1 / hr) ach 1.50 1.50 .3-4.1 NA

Qsoil/Qbuilding (-) Qsoil_Qb 0.0030 0.0030 0.0001 - 0.05 1.24

Calc: Building ventilation rate (m3/hr) Qb 6750.00 6750.00 NA 0.30

Calc: Average vapor flow rate into building (m3/hr) Qsoil 20.25 20.25 NA NA
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Model Input Site Name/Run Number: Example, Run 1
Chemical Name:   Dichloroethane, 1,1-     CAS No. 75-34-3
Depth below grade to water table:   0.50  meters

Vadose zone characteristics: Units Symbol Value Default Potential 
Span

CV Flag

Stratum A (Top of soil profile):
Stratum A SCS soil type SCS_A Clay

Stratum A thickness (from surface) (m) hSA 2.00

Stratum A total porosity (-) nSA 0.459 0.459 NA 0.20

Stratum A water-filled porosity (-) nwSA 0.400 0.215 0.098 - 0.33 0.25 WARNING

Stratum A bulk density (g/cm3) rhoSA 1.600 1.430 NA 0.05 WARNING

Stratum B (Soil layer below Stratum A):
Stratum B SCS soil type SCS_B Not Present

Stratum B thickness (m) hSB ERROR

Stratum B total porosity (-) nSB NA NA

Stratum B water-filled porosity (-) nwSB NA NA

Stratum B bulk density (g/cm3) rhoSB NA NA

Stratum C (Soil layer below Stratum B):
Stratum C SCS soil type SCS_C Not Present

Stratum C thickness (m) hSC 0.00 ERROR

Stratum C total porosity (-) nSC NA NA

Stratum C water-filled porosity (-) nwSC NA NA

Stratum C bulk density (g/cm3) rhoSC NA NA

Stratum directly above the water table
Stratum A, B, or C src_soil Stratum A

Height of capillary fringe (m) hcz 0.815 0.815 NA NA

Capillary zone total porosity (-) ncz 0.459 0.459 NA 0.20

Capillary zone water filled porosity (-) nwcz 0.412 0.412 NA 0.24

Exposure Parameters: Units Symbol Value Default Potential 
Span CV Flag

Target risk for carcinogens (-) Target_CR 1.00E-06 1.00E-06 NA NA

(-) Target_HQ 1 1 NA NA

Exposure Scenario Scenario Commercial Commercial

Averaging time for carcinogens (yrs) ATc 70 70 NA NA

Averaging time for non-carcinogens (yrs) ATnc 25 25 NA NA

Exposure duration (yrs) ED 25 25 NA NA

Exposure frequency (days/yr) EF 250 250 NA NA

Target hazard quotient for non-carcinogens
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Exposure time (hrs/24 hrs) ET 8 8 NA NA

Mutagenic mode-of-action factor (yrs) MMOAF 72 72 NA NA NOTE
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Dichloroethane, 1,1-     CAS No. 75-34-3

Source to Indoor Air Attenuation Factor Units Symbol Value Range Default Default Range

Groundwater to indoor air attenuation coefficient (-) alpha 9.5E-06 8.7E-06 - 9.5E-06 1.6E-05 1.4E-05 - 1.6E-05

Predicted Indoor Air Concentration Units Symbol Value Range Default Default Range

Indoor air concentration due to vapor intrusion (ug/m3) Cia 4.3E-01 4.0E-01 - 4.3E-01 7.2E-01 6.2E-01 - 7.2E-01

(ppbv) 1.1E-01 9.8E-02 - 1.1E-01 1.8E-01 1.5E-01 - 1.8E-01

Predicted Vapor Conc. Beneath Foundation Units Symbol Value Range Default Default Range
Subslab vapor concentration (ug/m3) Css 1.4E+02 8.7E+00 - 4.0E+03 2.4E+02 6.2E+03 - 7.2E+03

(ppbv) 3.6E+01 2.1E+00 - 9.8E+02 5.9E+01 1.5E+03 - 1.8E+03

Diffusive Transport Upward Through Vadose Zone Units Symbol Value Range Default Default Range
Effective diffusion coefficient through Stratum A (cm2/sec) DeffA 4.4E-05 - 3.6E-03 -
Effective diffusion coefficient through Stratum B (cm2/sec) DeffB - -
Effective diffusion coefficient through Stratum C (cm2/sec) DeffC - -
Effective diffusion coefficient through capillary zone (cm2/sec) DeffCZ 2.8E-05 - 2.6E-05 -
Effective diffusion coefficient through unsaturated zone (cm2/sec) DeffT 3.5E-05 - 5.8E-05 -

Critical Parameters Symbol Value Range Default Default Range

(-) A_Param 9.5E-06 - 1.6E-05

(-) B_Param 1.7E+05 5.6E+03 - 2.8E+06 2.0E+03 6.8E+01 - 3.4E+04

α for convective transport from subslab to building (-) C_Param 3.0E-03 1.0E-04 - 5.0E-02 3.0E-03 1.0E-04 - 5.0E-02

Interpretation Concentration versus Depth Profile

Advection is the dominant mechanism across the foundation.
Diffusion through soil is the overall rate limiting process.

Critical Parameters

Hb, Ls, DeffT, ach

Non-Critical Parameters

Range is based on the reasonable range of Qsoil/Qbuilding 
values, as reported in the literature.
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Model Output Site Name/Run Number: Example, Run 1
Chemical Name:   Dichloroethane, 1,1-     CAS No. 75-34-3

Risk Calculations Units Symbol Value Range Default Range

Risk-Based Target Screening Levels Scenario: Commercial
Target risk for carcinogens (-) Target_CR 1E-06 - 1E-06 -
Target hazard quotient for noncarcinogens (-) Target_HQ 1 - 1 -

Target indoor air concentration (ug/m3) Target_IA 7.67E+00 - 7.67E+00
-

(ppbv) 1.89E+00 - 1.89E+00 -
Target groundwater concentration (ug/L) Target_GW 3.96E+03 3.9E+03 - 4.3E+03 2.10E+03 2.4E+03 - 2.7E+03

Incremental Risk Estimates
Incremental cancer risk from vapor intrusion (-) Cancer_Risk 5.66E-08 5.2E-08 - 5.7E-08 9.39E-08 8.2E-08 - 9.4E-08

Hazard quotient from vapor intrusion (-) HQ No RfC AvailableNo RfC Available - No RfC AvailableNo RfC AvailableNo RfC Available - No RfC Available
ERROR: Invalid result. Please correct errors.
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bullock environmental, llc 2811 crescent avenue, suite 101, birmingham, alabama 35209 t 205.876.1715  f 205.443.9413

December 4, 2018 

Mr. Tom Charney       
Risk Management Officer 
City of Cullman 
204 2nd Ave NE 
Cullman, AL 35055 

Subject: Soil Management Plan  
  Former Greif Brothers Facility (Parcels A & B) 
  409 Second Avenue NE 
  Cullman, Cullman County, Alabama 
  Alabama Voluntary Cleanup Site #: 461-9496 
  Bullock Environmental, LLC Project #: 18-CULL01 

Dear Mr. Charney: 

Bullock Environmental, LLC (Bullock) presents the following Soil Management Plan in advance of po-
tential grading activities to be completed at the above-referenced property (the “Site”).  This plan details 
the process for removing onsite soil from designated areas of the Site, stockpiling the material on the Site, 
and managing excavated areas and materials generated from such excavations.   

As described in the Modified Cleanup Plan and Risk Assessment report prepared on behalf of The City of 
Cullman and submitted to the Alabama Department of Environmental Management (ADEM), certain 
chemical of concern (COCs) were detected in onsite soil at concentrations exceeding applicable screening 
values (RSLs) published by the Environmental Protection Agency (EPA) and endorsed by ADEM.  These 
COCs include the following.   

The analytical data for the soil samples collected during this assessment were compared to the RSLs for 
industrial soil established by the EPA (revised May 2018).  TCE was detected above the EPA-established 
RSL of 1.9 mg/kg in three soil samples (two from boring SB-1 and one sample from SB-3) located in the 
vicinity of former monitoring well MW-4.  Those TCE concentrations ranged from 1.95 mg/kg (SB-1, -0-
5’) to 5.57 mg/kg (SB-1, 5-10’).  It is notable that the material encountered in each of these locations was 
primarily gravel (with less surface area than native silty clay material), which could skew the results 
downward (i.e., surrounding soil may contain equal or higher concentrations).   

TCE was also detected in four additional locations at concentrations exceeding the residential RSL of 
0.41 mg/kg.  Those concentrations were detected in soil borings SB-5, SB-8, SB-14, and BMW-8 with 
levels ranging from 0.345 mg/kg (SB-5) to 0.79 mg/kg (SB-8).  BMW-8 and SB-14 are located adjacent 
to the former machine shop and TCE mixing tanks while SB-5 and SB-8 are located south of the original 
position of MW-4 (previously identified as the hazardous material storage area).  Naphthalene was also 
detected in one soil sample (SB-6) at a concentration of 11.5 mg/kg, above the residential screening value 
(3.8 mg/kg).   

With regard to the shallow soil samples collected on Parcel B, laboratory analytical results yielded the 
following at concentrations exceeding EPA industrial RSLs: 

.  
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• Arsenic was detected in five of the six shallow soil samples at concentrations exceeding the EPA RSL 
of 3.0 mg/kg in five of the six borings advanced in this area with concentrations ranging from 8.3 mg/
kg (PBSB-5) to 47 mg/kg (PBSB-6);   

• Total chromium was detected in five of the six shallow soil samples at concentrations exceeding the 
EPA RSL of 6.3 mg/kg in five of the six borings advanced in this area with concentrations ranging from 
7.1 mg/kg (PBSB-5) to 117 mg/kg (PBSB-4); and  

• Benzo(a)pyrene was detected above its associated RSL of 2.1 mg/kg in one soil sample (PBSB-1) at a 
concentration of 3.72 mg/kg.   

Bullock notes that numerous additional compounds were present above their associated residential RSLs 
in the soil samples collected from Parcel B.  These included chromium (PBSB-3), benzo(a)anthracene 
(PBSB-1, PBSB-4, and PBSB-6), benzo(a)pyrene (PBSB-2 through PBSB-6), benzo(b)fluoranthene 
(PBSB-1, PBSB-4, and PBSB-6), dibenzofuran (PBSB-1, PBSB-3, and PBSB-4), and indeno(1,2,3-
cd)pyrene (PBSB-1). 
In light of the detected concentrations of COCs in soil at concentrations exceeding applicable RSLs, han-
dling and management of soil during future site preparation activities should be conducted as follows. 

Handling of Soil During Excavation Activities 

Onsite personnel should don Level D personal protective equipment (PPE) to minimize contact with po-
tentially affected media.  Beyond the standard PPE required for construction sites (hard hats, safety glass-
es, steel-toed boots, etc.), workers who handle the soil should do so with protective gloves, including but 
not limited to standard work gloves or impermeable material such as latex or nitrile.  To minimize poten-
tial ingestion of particulates, field personnel should have on hand a water truck to maintain adequate 
moisture on the ground surface to mitigate fugitive dust.   

It is also possible that workers may be exposed to vapors from subsurface soil sources in excavations ex-
tending more than one foot below grade in the designated Parcel A areas.  Before advancing such excava-
tions, onsite personnel shall measure organic vapors in ambient air with a photo-ionization detector or 
similar device suitable for the detection of both chlorinated and non-chlorinated VOCs.  The excavation 
workers should also have dedicated personnel onsite to continue the measurement of such vapor concen-
trations throughout the course of the excavation work.   

If vapor concentrations in ambient air exceed the action level of 10 parts per million (ppm) sustained for 
ten minutes within the designated work zone, field personnel will cease work until a determination is 
made regarding the need to upgrade PPE to include respiratory protection.   

Management and/or Disposal of Soil During and Following Excavation Work  

Onsite grading activities which may result in the generation of potentially regulated solid waste should 
include measures for segregation, analysis, and determination of its character by a representative desig-
nated by The City of Cullman.  Evaluation of the waste characteristics may require laboratory analysis.  
In such cases, the representative designated by the City of Cullman will collect appropriate composite 
waste samples in accordance with ADEM Solid Waste Branch requirements and deliver them under 
chain-of-custody to an ADEM-approved laboratory for analysis.  Upon receipt of the analytical results, 
the representative for The City of Cullman will make recommendations regarding the management of the 
material (i.e. retain onsite or transport offsite under an ADEM-approved Solid Waste Profile).   

The material, once excavated, should be stockpiled in a designated area on the Site and covered with 
polyethylene until it is returned to designated excavation areas or managed as a waste in accordance with 
ADEM Solid Waste regulations.  Onsite personnel are to maintain the polyethylene cover on the stock-
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piled soil and ensure it remains intact through daily inspections.  This process should continue until all 
material is transferred back designated areas (through grading and placement detailed in construction 
plans) or transported offsite under an ADEM-approved Solid Waste Profile..   

If you have any questions regarding the information presented above, please feel free to contact us at your 
convenience.   

Sincerely, 

BULLOCK ENVIRONMENTAL, LLC 

 
Douglas A. Bullock, CHMM 
Principal 

cc: ADEM Redevelopment Section (Appendix F of Modified Cleanup Plan) 
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