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 Executive Summary 

This summary report details the results of site assessment work and treatability studies conducted 
to support a field trial of two separate in situ treatment approaches for perchlorate in deep vadose 
soils. Due to difficulties in finding a suitable site for this project in a timely manner, the field 
demonstration was not executed. This report provides (1) two field approaches for applying 
substrates to promote perchlorate biodegradation to unsaturated soils; (2) results from the field 
assessment of vadose-zone perchlorate at two sites; and (3) data from a laboratory microcosm 
study of the most effective substrates to stimulate perchlorate and nitrate biodegradation in a 
perchlorate-containing deep vadose soil at the Tronox site in Henderson, NV.  

The primary objective of this project was to demonstrate and validate the treatment of 
perchlorate within vadose zone soils through bioremediation and flushing via two electron donor 
delivery methods: Treatment #1, the infiltration of liquid electron donor using an engineered 
infiltration gallery; and Treatment #2, the addition of a electron donor source to the upper soil 
column and periodic watering to promote vertical distribution within the vadose zone (see 
Figures 1.1 and 1.2). For Treatment #1, an engineered infiltration gallery was to be designed to 
effectively deliver and distribute the electron donor to the perchlorate-impacted vadose soils.  
For Treatment #2, a complex electron donor source such as emulsified vegetable oil or cow 
manure was to be mixed into the upper meter of the soil, and an automated sprinkling system 
designed to supply water over the test plot area and promote vertical penetration of the electron 
donor agent along with the infiltrating waters.  

During the site selection process, a total of six soil borings were advanced at the Tronox site in 
Henderson, Nevada. The lithology (moderate to highly permeable alluvial sands and gravel with 
some silts (Quaternary Alluvium (Qal)), vadose zone thickness (approximately 30 to 35 feet), 
and perchlorate concentrations and distribution (impacts were found in each 5 ft soil interval 
from ground surface to the water table interface at concentrations ranging from 2.09 mg/kg up to 
6,900 mg/kg) indicated that several locations at the Tronox site were suitable for conducting the 
proposed studies.   

The results from the laboratory microcosm study showed that three liquid amendments 
(emulsified vegetable oil substrate [EOS], ethanol, and citrate) were effective for promoting 
biological degradation of nitrate and perchlorate in unsaturated soils (~ 75 – 85 % of water 
holding capacity; WHC). Among these amendments, EOS resulted in the fastest and most 
consistent biodegradation of the target anions. Perchlorate concentrations in the EOS-treated 
samples declined from > 1,400 mg/kg to < 0.3 mg/kg in 18 weeks.  Several solid (or solid/liquid 
combination) amendments also were effective for stimulating perchlorate biodegradation in the 
vadose soils, including soybean oil with peat moss, bioreactor sludge with acetate, and cheese 
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whey. Among these substrates, the former two mixtures resulted in the most rapid and consistent 
perchlorate biodegradation. Based on the laboratory results, EOS is likely to be the most 
effective substrate for promoting perchlorate biodegradation in an infiltration gallery design 
(Treatment  #1) in which the amendment is diluted with water and percolated through the 
formation, and  a mixture of soybean oil and peat moss is suggested in the surface amendment 
design (Treatment # 2) in which the substrate is mixed into the soil surface, which is them 
watered to promote distribution of the carbon to deeper regions of the soil. 

One of the difficulties with unsaturated soils is the inherent heterogeneity compared to other 
sample matrices (i.e., groundwater or headspace), and this heterogeneity can lead to large 
variability, which was observed for some treatments in the laboratory study.  The high 
concentrations of perchlorate in the vadose soils (> 1,400 mg/kg on average), and the possibility 
that some of this material was present as precipitate, probably contributed to this variability.  
However, despite the soil heterogeneity and high contaminant concentrations, the laboratory 
studies suggest that, if amendments can be well distributed in the vadose soil matrix, 
bioremediation of perchlorate from > 1,400 mg/kg to < 1 mg/kg is feasible.  The field component 
of this project at Tronox was cancelled due to scheduling and other issues, but the laboratory 
studies completed to support this effort suggest that perchlorate treatment in the deep vadose 
soils is feasible if amendment distribution can be achieved. 
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1.0 Introduction 

1.1 Background 
Ammonium perchlorate (NH4ClO4

Biological treatment has been successfully applied for ex situ remediation of perchlorate in 
groundwater beginning in 1998, and in situ applications are rapidly emerging.  During the past 
decade, a variety of microbial strains have been isolated with the ability to degrade perchlorate 
by using the molecule as a terminal electron acceptor (Coates and Achenbach, 2004; Coates et 
al., 1999; Rikken et al., 1996; Wallace et al., 1996; Logan, 1998; Wu et al., 2001).  In general, 
these perchlorate-reducing bacteria (PRB) are facultative anaerobes, capable of utilizing oxygen, 
nitrate, and perchlorate as electron acceptors (Coates and Achenbach, 2004).  Research suggests 
that these organisms are naturally-occurring in many environments, including groundwater 
aquifers, sludges, and raw wastewater, as well as in soils (Coates and Achenbach, 2004; Coates 
et al., 1999; Wu et al., 2001; Waller et al., 2004). Such strains have been successfully utilized in 
ex situ fluidized bed reactor systems to treat perchlorate-contaminated groundwater at five sites, 
including the Longhorn Army Ammunition Plant (Karnack, TX), Aerojet Corporation (Rancho 
Cordova, CA), Tronox LLC (formerly Kerr-McGee Corp production facility; Henderson, NV), 
and Jet Propulsion Labs (Pasadena, CA) (Hatzinger, 2005; McCarty and Meyer, 2005).  
Continuous Stirred-Tank Reactors (CSTRs) have also been successfully applied to biologically 
treat high concentrations of perchlorate in wastewater (Hatzinger, 2005). 

) has been used for several decades in the United States as an 
oxidizer in solid propellants and explosives.  This compound and other perchlorate salts are also 
present in various commercial products, such as fireworks, safety flares and matches.  
Discharges during the manufacture of perchlorate salts and from the periodic replacement of 
outdated solid fuels in military missiles and rockets have resulted in substantial perchlorate 
contamination in soils and groundwater in several states, including California, Texas, Utah, 
Maryland and Nevada (Damian and Pontius, 1999; Hatzinger, 2005).  Although there is no 
federal drinking water standard (Maximum Contaminant Level; MCL) for perchlorate, the 
United States Environmental Protection Agency has issued a reference dose (RfD) of 0.7 g 
perchlorate/kg body wt/day, which corresponds to a drinking water equivalent level (DWEL) of 
~ 24.5 µg/L (USEPA, 2005). In addition, California has established a state MCL of 6 µg/L and 
Massachusetts has set a drinking water MCL of 2 µg/L (MADEP, 2008).  Several other states, 
including Nevada, Maryland, New York and Texas have also instituted advisory levels for the 
oxidant (ITRC, 2008). 

Various in situ bioremediation approaches for perchlorate in groundwater have also been 
examined at the laboratory and the field scale, and two different full-scale systems have been 
installed at the former PEPCON facility in Henderson, NV and the Naval Weapons Industrial 
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Reserve Plant, McGregor, TX, respectively (ITRC, 2008; Hatzinger, 2005).  For in situ 
treatment, one of several different organic substrates is added to perchlorate-contaminated water, 
either via passive injection, through installation of a trench, or through a recirculation system 
(Stroo and Ward, 2008).  These substrates are then utilized by indigenous bacteria as an electron 
donor and carbon source during perchlorate biodegradation.  

While there has been a significant effort to develop practical remediation technologies for 
perchlorate in groundwater, there has been little consideration of perchlorate treatment in 
unsaturated soils, particularly in deep vadose zone soils that overly many groundwater 
perchlorate plumes.  Residual perchlorate contamination within vadose zone soils in source areas 
such as hog out operations, open-burn, open-detonation areas, live fire ranges, and ammonium 
perchlorate production and fine grinding facilities continues to pose an ongoing threat to 
groundwater.  Previous laboratory and field research has demonstrated success with treatment of 
perchlorate-laden surface soils by addition of manure, composting, or in large agricultural bags 
(e.g., ITRC, 2008; Evans et al., 2008).  Phytoremediation has also been tested for soil treatment 
(ITRC, 2008).  However, these approaches may not be cost effective or feasible for sites with 
deep groundwater and high levels of residual perchlorate contamination within vadose zone soils 
in source areas.  Table 1.1 identifies some sites with potentially thick layers of vadose zone soils 
impacted with perchlorate.  Due to the high solubility of perchlorate, these impacted soils will 
continue to act as a source of continuing contamination to underlying groundwater aquifers 
(Newman et al., 2005; ITRC, 2008). This ongoing source will increase the operating timeframe 
and associated costs for hydraulic containment (pump and treatment) and in situ groundwater 
treatment systems.  

The goal of this ESTCP project was to build upon previous laboratory and field demonstrations 
of perchlorate treatment in groundwater and test the effectiveness of electron donor addition for 
stimulating biological perchlorate reduction within vadose zone soils at the field scale.  Two 
primary methods of in situ vadose zone soil treatment were proposed to be examined for cost and 
applicability: 1) injection/infiltration of a liquid phase electron donor and 2) surface soil 
amendment with a slow-release electron donor followed by soil watering to transport that 
electron donor into the vadose soil.  Several sites at the Naval Warfare Center, Indian Head 
Division, Indian Head, MD (NSWC-IHDIV) were initially evaluated and deemed to be 
unsuitable for the demonstration due to either geological constraints (i.e., thin vadose zone or 
poorly conductive vadose soils) or a lack of perchlorate contamination in the vadose zone (see 
Section 3.1.1).  As a result, an alternate demonstration location with suitable geology and 
contaminant distribution was selected, the Tronox LLC (Tronox) facility in Henderson, NV.  
This facility, which was formerly a perchlorate fuel production plant for the US Navy and then 
the Kerr-McGee Corporation, was found to have substantial quantities of perchlorate in vadose 
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soils and groundwater, and was deemed to be a potential user of the type of technology this 
project intended to demonstrate. 

1.2 Technical Objective 
The objective of this demonstration was to evaluate the cost and performance of two different 
bioremediation approaches for removing perchlorate in deep vadose zone soils.  The first 
approach entailed delivering soluble electron donor to the subsurface soils through an engineered 
infiltration gallery and the second entailed mixing the electron donor into the upper, surficial 
soil, then watering the surface to promote infiltration to deeper regions.  Schematics showing the 
proposed treatment approaches in plan and cross-section view are provided as Figures 1.1 and 
1.2. 
 

Table 1.1  Potential Thickness of Unsaturated Soils Impacted with Perchlorate at Several Sites. 
 

Site Location 
Thickness of 

Unsaturated Soil 
(ft) 

Perchlorate in 
Groundwater 

NSWCIHDIV Site 21 Indian Head, MD 40-45 798 µg/L1 1 
Jet Propulsion Laboratory Pasadena, CA 200 3,600 µg/L2 8 
Thiokol Propulsion Brigham City, UT 60 – 400 5,000 mg/L1 5 
Edwards AFB (Site 285) Edwards, CA 125 – 190 >10,000 µg/L2 4 
American Pacific Corp. Henderson, NV 50 –300 350 mg/L1 7 
GenCorp Aerojet Rancho Cordova, CA 100 – 300 6 mg/L1 6 
Los Alamos National Labs Los Alamos, NM 50 – 740 1,622 µg/L1 11 
White Sands Missile Range White Sands, NM 70 - 200 21,000 µg/L3 11 
Holloman AFB Alamogordo, NM 300 - 400 40 µg/L3 9 
Boeing Corp. Rancho Cordova, CA 100 – 300 1,600 µg/L1 11 
Mass. Military Reservation Cape Cod, MA 40 – 150 300 µg/L2 11 
Melrose Bombing Range NM 110 - 135 25 µg/L3 11 
Cannon AFB Clovis, NM 300 7 µg/L3 10 
Whittaker Bermite Santa Clara, CA 50 - 400 300 µg/L 2 

 

1 Personal communication with site personnel. 
2 From Remedial Investigation (RI) or other site report. 
3 New Mexico Environmental Department (NMED).  From USGS quarterly reports. 
4 Edwards AFB.  Listed is highest concentration.  Average concentration at site 285 is 300 µg/L. 
5 Applied Research Associates, Inc.  Note the units are mg/L.  USEPA reports 600 ppm in 2000. 
6 Shaw/Envirogen.  Note the units are mg/L. 
7 Calgon.  Note the units are mg/L. 
8 NFESC (Naval Facilities Engineering Service Center).   
9 USEPA 2000.  Concentration in groundwater is 40 µg/L.  Concentration in surface water is 16,000 µg/L.   
10 Environmental Working Group.   
11 USEPA 2000.   
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2.0 Technology 

2.1 Technology Description 
The primary objective of this project was to demonstrate and validate the treatment of 
perchlorate within vadose zone soils through bioremediation and flushing via two electron donor 
delivery methods: Treatment #1, the infiltration of liquid electron donor using an engineered 
infiltration gallery; and Treatment #2, the addition of a electron donor source to the upper soil 
column and periodic watering to promote vertical distribution within the vadose zone (see 
Figures 1.1 and 1.2). For Treatment #1, an engineered infiltration gallery was to be designed to 
effectively deliver and distribute the electron donor to the perchlorate-impacted vadose soils.  
For Treatment #2, a complex electron donor source such as emulsified vegetable oil or cow 
manure was to be mixed into the upper meter of the soil, and an automated sprinkling system 
designed to supply water over the test plot area and promote vertical penetration of the electron 
donor agent along with the infiltrating waters. Due to underground injection control permitting 
requirements, it was expected that Lake Mead water (unchlorinated) would be used during this 
project to provide water to both treatment plots (see Figures 1.1 and 1.2).  Lake Mead water was 
to be collected and amended with electron donor (for Treatment #1 only) and, if necessary, other 
amendments (e.g., pH buffering agents or nutrients). The most effective electron donor for each 
treatment method (both liquid and solid donors were tested in the laboratory) was determined in 
microcosm studies performed at Shaw Environmental, Lawrenceville, NJ (see Section 3.2).  
Quantities of the lake water were to be directed to the infiltration gallery and the surface 
treatment areas, which would release the water into the vadose zone soils causing a vertical 
spreading of the electron donor and amendments throughout the vadose zone.  Soil moisture 
probes, suction lysimeters, and a network of groundwater monitoring wells were proposed to 
measure the variability and flux of perchlorate within the vadose zone and groundwater (wells) 
throughout the demonstration.  Two suction lysimeter nests were to be installed in each treatment 
plot (total of 4 nests) with screens set in the upper, middle, and lower thirds of the vadose zone 
for monitoring purposes. Additionally, soil moisture probes were proposed to be installed at 
approximately 10 and 20 ft below ground surface (bgs) in order to observe the propagation of the 
wetting front. See Figures 1.1 and 1.2 for plot details. The rate of fluid infiltration was to be 
varied within each treatment area during the study and the corresponding effect on contaminant 
mobilization and degradation rates monitored. 

2.2 Technology Development and Maturity 
Numerous studies reveal that PRB are widespread in the environment, including soils and 
groundwater, and that these organisms can be stimulated to biodegrade perchlorate from mg/L 
(water) or mg/kg (soil) concentrations to low µg/L or µg/kg concentrations, respectively, using a 
variety of different electron donors (ITRC, 2008; Coates and Achenbach, 2004; Hatzinger, 2005; 
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Logan, 1998; Waller et al., 2004; Chaudhuri et al., 2002).  During the past decade, full-scale in 
situ and ex situ groundwater treatment systems have been designed and implemented utilizing 
native bacteria to biodegrade perchlorate (ITRC, 2008; Hatzinger, 2005). A limited number of 
field and full-scale applications of perchlorate biodegradation for surface soil and shallow vadose 
soil clean-up have also been reported (Evans et al., 2008; Cox et al., 2000; Logan, 2001; ITRC, 
2008). A gas injection system for vadose treatment (GEDIT) is also presently completing testing 
through the ESTCP program (ITRC, 2008).  However, significant testing, evaluation and cost 
comparison of various approaches for delivering liquid electron donors to deep vadose soils for 
perchlorate bioremediation have not been conducted.  

Infiltration galleries and vertical injection points have been applied for treating vadose zone soils 
contaminated with both organic contaminants such as solvents and petroleum compounds and 
inorganics such as hexavalent chromium and other metals (Ellis et al., 2002; Flatham and 
Bottomley, 1994). In these applications, typically liquid forms of oxidizing, reducing, or 
biological stimulation agents are introduced to the source area vadose zone soils and allowed to 
vertically migrate through the contaminated soils, thereby treating the contaminant of concern in 
place.  In-situ soil washing techniques have also been employed in a similar manner to flush the 
contaminant to the groundwater for capture and/or treatment.  In addition, various studies have 
been conducted at Aerojet (CA) and the Longhorn Army Ammunition Plant (TX) to demonstrate 
the ability to reduce perchlorate within surficial and shallow vadose zone soils via the application 
of a mixture of manure, ethanol, and other amendments to the ground surface (see review of 
surficial soil treatment approaches in ITRC, 2008).  

This ESTCP demonstration proposed to utilize an engineered infiltration gallery to deliver 
electron donor and water to the subsurface for perchlorate remediation, and compare the results 
with this system to a more simple approach consisting of surface soil amendment with electron 
donor followed by watering to deliver the donor to deeper vadose soils. The latter approach has 
already proven to be successful for shallow surficial and vadose soils, but success for treatment 
of deeper vadose soils requires additional testing. 

2.3 Advantages and Limitations of Biological Perchlorate Treatment in Vadose 
Soils 

The use of electron donor addition to stimulate biological perchlorate reduction has been 
extensively tested in the laboratory, and has been successfully applied to both in situ and ex situ 
remediation of groundwater at full scale (see Section 1.1).  Biological approaches have also been 
applied successfully to surface soils in the laboratory, and to a more limited extent at the field 
scale (ITRC, 2008). The key advantages of biological remediation of perchlorate in soils and 
groundwater are as follows: 
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• The approach is destructive and results in innocuous degradation products (i.e., chloride and 
water). 

• In general, both high (> 1000 mg/L or mg/kg) and low (< 100 µg/L or µg/kg) perchlorate 
concentrations can be treated to < 10 µg/L or µg/kg.   

• PRB are ubiquitous in most environments, so bioaugmentation is rarely necessary. 

• Many different common and inexpensive electron donors have been shown to support 
perchlorate biodegradation in the laboratory and field.  

Laboratory studies and small-scale field demonstrations of in situ perchlorate treatment in soils 
and groundwater have shown remarkable success. However, there are potential concerns and 
limitations with biological treatment. Key concerns are as follows: 

• Rates of perchlorate bioreduction have been observed to decrease markedly at a pH of less 
than ~ 5.7 (Hatzinger et al., 2006; Wang et al., 2008).  Therefore, if the soils at the selected 
site have a low pH, soil buffering may be required.  

•  Due to the high solubility of perchlorate, the infiltration of water and electron donor into the 
vadose zone will likely result in some mobilization or flushing of perchlorate. This study 
intended to measure the amount of perchlorate mobilization using a proposed lysimeter and 
monitoring well network.  

• One significant risk with all in situ remediation systems is that bacterial biomass can clog 
infiltration galleries, injection wells, and/or extraction wells (or zones) (Chopra et al., 2004, 
2005; Stroo and Ward, 2008).  Of particular concern with the mounded infiltration gallery is 
that biological fouling could promote irregular distribution of liquid donor to underlying soils. 
It is anticipated that this condition can be minimized with proper design of the distribution 
system to insure equal distribution to all parts of the mound infiltration system and fouling 
control options were to be studied as part of the proposed demonstration.  

If successful, this demonstration was designed to provide DoD with one or two widely applicable 
in situ remediation approaches for treating deep vadose soils with perchlorate. These 
technologies are anticipated to be critical at some of the most contaminated locations (e.g., near 
manufacturing plants, hog-out facilities, Open-Burn, Open-Detonation Areas) because high 
perchlorate concentrations in source area vadose soils may contribute perchlorate to groundwater 
for many decades in the future (Newman et al., 2005; ITRC, 2008).  The only other applicable 
technologies for treatment of surficial and moderately deep vadose soils are flushing, which 
involves infiltrating clean water to accelerate the contaminant desorption process within the 
vadose zone, combined with treatment of perchlorate within the saturated zone (through in situ 
bioremediation or groundwater extraction and ex-situ treatment), phytoremediation, which is 
unlikely to be applicable in many regions with deep contamination, and thermal desorption, 
which is both intrusive and expensive (see recent review in ITRC, 2008). As previously noted, 
however, due to difficulties in locating a suitable demonstration site in a timely manner, the field 



 

ER-200435 Treatability Study Final Report.V2 July 2011.docx 2-4 

portion of this project was not executed.  A summary of all site assessment and treatability work 
completed for the project is provided in the following sections.   
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3.0 Summary of Work Completed 

The subsequent sections outline site selection, limited site characterization, and laboratory 
microcosm testing activities which were completed during the course of this project.   

3.1 Site Selection, Characterization, and Sample Collection 
A site selection process was implemented in order to determine an appropriate area to perform 
the vadose zone field demonstration.  This process entailed a review of relevant geological, 
hydrogeological and contaminant information from three candidate sites: (1) Naval Surface 
Warfare Center, Indian Head Division, Indian Head, MD (NSWC-IHDIV); Aerojet General 
Corporation, Rancho Cordova, CA (Aerojet), and Tronox LLC, Henderson, NV (Tronox).  A 
fourth candidate site, Edwards Air Force Base, CA (Edwards) was also contacted. However, due 
to plans for implementation of remedial activities at the base, Edwards personnel declined to 
pursue hosting this demonstration project.  

Based on an initial data review, limited investigation work was conducted at two sites: NSWC-
IHDIV and Tronox.  Because NSWC-IHDIV was initially a federal partner on this ESTCP 
project, candidate locations at the facility were evaluated prior to consideration of alternate sites.  
Preferred sites for the demonstration have the following characteristics: (1) 5 to 20 M (~ 15 – 65 
ft) of vadose zone soil, (2) relatively flat topography (3) vadose zone soils impacted with 
perchlorate at levels >1 mg/L and <1,000 mg/L (for sites that do not have groundwater capture 
and perchlorate treatment systems in place), (4) semi-permeable to permeable soils that will 
enable the adequate infiltration of water and liquid electron donors, and (5) access to electrical 
power.     

3.1.1 Site Investigation at NSWC-IHDIV 
Based on an initial review of site characteristics and historical operations, soil investigation work 
was conducted at two locations at NSWC-IHDIV. The sites evaluated at the NSWC-IHDIV 
facility were near Building 1018 (Fine Grinding) and Building 602/IR Site 21 near an abandoned 
landfill. Other locations such as the Hog-out facility (Building 1419) and the various propellant 
burning, handling, and storage areas were reviewed but deemed unsuitable due to shallow 
groundwater conditions (see Hatzinger et al., 2006).  

Field characterization was performed using direct-push (Geoprobe™) techniques and continuous 
sediment cores were collected for geological and contaminant analysis. Standard Geoprobe™ 
penetrations were conducted with a vehicle-mounted rig with a Teflon®-lined core-barrel 
sampler mounted on the leading end of the penetration probe rod. The sampler and probe rods 
were advanced to allow soil to enter the sample barrel.  The sample barrel assembly was then 
removed, and the soil sample extruded for analysis.  At each site under consideration, a total of 
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three to four Geoprobe™ borings were installed to a maximum depth of approximately 35 ft 
below the ground surface (bgs).  

Samples were classified in the field by Shaw professional staff in accordance with the Unified 
Soil Classification System (USCS).  Logs of the borings were completed indicating the depth 
and identification of the various strata and depth to groundwater, if encountered.  Selected soil 
samples were collected for laboratory analysis of perchlorate, nitrate, sulfate, and volatile 
organic compounds (VOCs).  The pH of the soil was also measured.  

A total of three Geoprobes™ were advanced in an open area south of Building1018. The shallow 
soils at each Geoprobe™ location were found to be predominantly silty clays down to the 
saturated zone. Based on the fine-grained nature of the soils at this location, this site was deemed 
to be unsuitable for the proposed amendment delivery process. No soil samples from this site 
were analyzed for the presence of perchlorate.  

A total of four Geoprobes™ were advanced south of Building 602 and east of the abandoned 
landfill (IR Site 21). The shallow soils at this location consisted of intermittent layers of silty 
sands and clayey silts with occasional lenses or stringers of gravel and finer grained deposits. 
Groundwater was encountered at approximately 24 ft bgs in this area. The lithology and 
thickness of vadose zone (approximately 24 ft) appeared to be suitable for the proposed 
demonstration project.  

Based on the lithologic characteristics and vadose zone thickness, Shaw selected five samples 
from each boring (a total of 20 samples) for chemical analysis (data not presented). The samples 
were selected from random depth intervals within the vadose zone (between 4 and 24 ft bgs). 
Perchlorate was only found to be present at levels above the practical quantitation limit (PQL) of 
20 micrograms per kilogram (µg/kg) or parts per billion (ppb) in 2 of 20 samples (49.5 µg/kg in 
GP-4:14-16 ft; and 1,180 µg/kg in GP-4:20-22 ft). One sample had a reported positive detection 
that was a j-flagged estimated value (10.1 µg/kg in GP-5:10-12 ft). Based on the low levels and 
poor distribution of perchlorate within the vadose zone soils at this site, it was also deemed to not 
be suitable for the proposed demonstration project. 

3.1.2 Site Investigation at Tronox 
Following an initial review of site features and operational history for the Tronox site, soil 
investigation work was conducted at two locations at Tronox.  The sites evaluated were near Old 
Building D1 (Old Bldg D1), which was used for blending operations, and an open area to the 
east of Old Bldg D1 and north of wastewater holding pond AP-5. 

Field characterization was performed in January 2008. Test borings were installed using hollow-
stem auger drilling and split spoon techniques. Semi-continuous sediment cores were collected 
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for geological and contaminant analysis. The hollow-stem auger borings were advanced until the 
top of the desired sample interval was reached. The split-spoon sampler and drive rods were then 
lowered down the center of the hollow-stem auger string and the split-spoon was driven 2 ft 
beyond the auger bit into undisturbed soil strata. The sample barrel assembly was then removed, 
and the soil sample extruded for analysis.  At each site under consideration, a total of two to four 
borings were installed to a maximum depth of approximately 35 ft below the ground surface 
(bgs) (see Appendix A)..  

A second event, was initiated in December 2008, however, this event was aborted upon 
notification from ESTCP that funding for subsequent field study work was being terminated. No 
data related to this event has been reduced and included in this report. 

Samples were classified in the field by Shaw professional staff in accordance with the Unified 
Soil Classification System (USCS).  Logs of the borings were completed that indicate the depth 
and identification of the various strata and depth to groundwater.  Selected soil samples were 
collected for laboratory analysis of perchlorate, chlorate, nitrate, sulfate, and RCRA metals. The 
pH level within the soil was also measured. During the January 2008 event, groundwater samples 
were also collected from three of the borings by lowering a bailer through the augers to retrieve 
the water sample. 

During the January 2008 event, , a total of four borings (SB-3 through SB-6) were advanced in 
the open areas adjacent to the south (Area 1A) and west (Area 1B) sides of Old Bldg D1 and two 
borings (SB-1 and SB-2) were advanced in the open area east of Old Bldg D1 and north of AP-5 
(Area 2). The approximate area outlines and boring locations are shown in Figure 3.1.  

The shallow soils encountered in all of the borings were similar between areas 1 and 2. The soils 
consisted of sands and gravel with some silts (Quaternary Alluvium (Qal) extending from the 
ground surface down to between 25 and 30 ft bgs. Occasional pockets or thin layers of finer 
grained silty sands or sandy silts were noted within the shallow soil interval. A fine grained 
sandy silt layer (likely the Upper Muddy Creek Formation) of unknown thickness was 
encountered in both areas beneath the shallow sand and gravel deposits. In the borings installed 
in areas 1A and 1B, this unit extended the maximum depth of each boring (between 30 and 35 ft 
bgs). First groundwater was encountered in each boring within this fine grained sandy silt layer 
at depths ranging from 31 to 35 ft bgs. The lithologic cross-section near Areas 1A and 1B is 
depicted in Figure 3.2.  Based on the relatively permeable characteristics of the soils encountered 
and thickness of vadose zone (> 30 ft), both areas were deemed to be potentially suitable for 
evaluating the proposed amendment delivery processes.  

Based on the lithologic characteristics and vadose zone thickness, we selected six soil samples 
from boring SB-4 and seven samples from all other borings (41 total) for chemical analysis. 
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Chemical analysis was also performed on the three groundwater samples that were collected. 
Perchlorate data are presented in Table 3.1 and are also included on the cross-section depicted on 
Figure 3.2 (see Appendix B for all analytical results).  Elevated levels of perchlorate were found 
throughout the vadose zone column and in the underlying groundwater.  The average perchlorate 
concentration in all boring samples was 394 + 

Besides perchlorate, the soil samples collected from each borehole had chlorate concentrations 
ranging from non-detect (< 1 mg/kg) to ~ 1,400 mg/kg, and nitrate concentrations ranging from 
< 1 mg/kg to 85 mg/kg nitrate-N.  Concentrations of both chlorate and nitrate were highly 
variable within each borehole.  The average soil pH was 8.9 

108 mg/kg (n=41). While several soil samples 
contained perchlorate at levels >1,000 mg/kg, this was not deemed to be a concern at this site 
due to the fact that a groundwater capture and perchlorate treatment system was in-place and 
operational. This system includes a slurry wall barrier and series of groundwater capture wells 
located downgradient from the potential demonstration sites, and an upgradient fluidized bed 
reactor for groundwater treatment (Hatzinger, 2005). 

+ 0.4 (n=41). Select samples were 
also tested for metals, including Pb, As, Cd, Cr, Ba, Hg, Ag, and Se.  Among these metals, soil 
concentrations were 12 + 8 mg/kg for As, 210 + 84 mg/kg for Ba, 19 + 6 mg/kg for Cr, and 9 + 

 

3 
mg/kg for Pb.  The other metals were below applicable detection limits (~ 0.04 mg/kg for Hg to 
~ 3 mg/kg for Se).  Although the concentrations of some metals, particularly Ba, were elevated, 
there was no indication that these metals would cause issues with perchlorate bioremediation.  
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Table 3.1.  Preliminary Perchlorate Concentrations from Borings taken at the Tronox Site.  
 
 

 

 

 

 

 

 

 

 

 

3.2 Laboratory Microcosm Testing 
3.2.1 Methods 
A laboratory microcosm study was conducted to determine the most effective electron donor(s) 
for perchlorate treatment in the vadose zone of the Tronox demonstration site.  A representative 
subset of the vadose soil samples collected during the investigation work completed at Tronox in 
January 2008 were used for this study.  After field collection, the split spoon soil samples from 
each core were shipped to the Shaw Treatability Laboratory (Lawrenceville, NJ) for analysis of 
perchlorate concentrations (see Section 3.1.2).  These samples were subsequently stored at field 
moisture and 4o

For the microcosm testing, the complete core collected from location SB-4 (see Table 3.1) was 
selected.  The core samples were removed from the acetate sleeves (core from 5 ft bgs to 30 ft 
bgs) and then the solids from each sleeve was combined, passed through a 9.5 mm sieve to 
remove any large rocks and debris, and then homogenized and placed at 4

C for use in the treatability studies.  

o

  

C.  Prior to 
distributing the soil to sample bottles, a bulk soil gravimetric moisture measurement was taken in 
triplicate. The estimated soil “water holding capacity (WHC)” was also determined in the 
laboratory.  To determine the current gravimetric soil moisture the following procedure was 
used. 
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1. Soil dishes or tins were pre-weighed. 

Gravimetric soil moisture determination:  

2. Soil (50 g) was added to each dish or sample tin at field moisture in triplicate. 
3. Soil + tin were dried at 105o

4. The tin weights were subtracted from (3) to determine the dry soil weight.  
C for 24 hr and reweighed.  

5. The dry soil weights (4) were subtracted from the field soil weight (50 g: 2) to determine total 
water. 

6. The total water weights (5) were divided by the dry soil weight (4) to determine the percent 
soil moisture (g water/g dry soil). 

In order to estimate the WHC of the soil, the following protocol was used.  It should be noted 
that more complex laboratory techniques are available using pressure plate methods and other 
techniques but for the purposes of this study, a simple laboratory estimate was deemed to be 
sufficient for this measurement.  

1. A filter paper and glass funnel were weighed dry (105

WHC determination: 

o

2. Soil at field moisture (50 g) was added to each wet filter (triplicate samples). 

C) (1a) and then after wetting to 
saturation (1b).  

3. Water was added to the soil until the soil was oversaturated. 
4. Once water no longer dripped from the filter unit, the wet soil + wet filter/funnel was weighed. 
5. The unit in (4) was then dried at 105o

6. The wet funnel/filter weight (1b) was subtracted from (4) to determine the field saturated soil 
weight.  

C for 24 hr and reweighed.  

7. The dry funnel/filter weight (1a) was subtracted from (5) to determine the dry soil weight.  
8. The dry soil weight (7) was subtracted from the wet soil weight (6) to determine total water in 

the soil. 
9. The total water weight (8) was divided by the dry soil weight (7) to determine the percent soil 

moisture (g water/g dry soil), which is an estimate of the WHC. 

The soil moisture calculations above were used to determine the quantity of water to add to each 
microcosm.  A soil moisture percentage ranging from ~ 75 - 85% of WHC was maintained in the 
microcosms in an attempt to simulate unsaturated conditions within the vadose zone during the 
demonstration. Two sets of different electron donors were tested in the microcosm studies. The 
first set included primarily liquid donors that could be applied in the infiltration gallery (see 
Treatment #1 amendments below).  The second set of donors were solids and/or slowly 
degrading liquid amendments that could be mixed into the surficial soils periodically, then 
distributed with watering (see Treatment #2 amendments below).  

The microcosms consisted of 250-mL amber glass sample jars with Teflon®-lined screw-cap 
lids.  Each bottle initially received 185 g of soil at field moisture.  Stabilized water from Lake 
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Mead was collected from the Tronox site for microcosms to best simulate field conditions (i.e., 
this water would be used in the field to distribute amendments).  Based on the soil moisture 
determination, additional water was added to each bottle to bring the moisture to ~ 85% of the 
WHC calculated from laboratory measurements. The bottles were initially set up under aerobic 
conditions to simulate the initial addition of electron donor amendments in the field, but all 
further sampling and amendment additions were performed in a Coy Anaerobic Chamber under a 
nitrogen gas headspace (without hydrogen gas in the mixture).  All bottles that received an 
electron donor also received inorganic nutrients in the form of 500 mg/L diammonium phosphate 
(DAP) to ensure that insufficient concentrations of N and/or P do not limit perchlorate 
biodegradation. The amendments added to duplicate bottles were as follows:  

1. No addition (water only)  

Liquid Amendments (Treatment #1): 

2. 37 % formaldehyde (killed control; 2% formaldehyde final concentration in the lake water) 
3. Ethanol (20 mM initial concentration in soil) + DAP 
4. Sodium acetate (20 mM initial concentration in soil) + DAP 
5. EOS emulsified vegetable oil (1000 mg/kg initial concentration in soil) + DAP 
6. Sodium lactate - low (20 mM initial concentration in soil) + DAP 
7. Sodium lactate - high (200 mM initial concentration in soil) + DAP 
8. Sodium citrate (20 mM initial concentration in soil) + DAP 

1. Calcium magnesium acetate (3000 mg/kg) + DAP 

Solid Amendments (Treatment # 2): 

2. Cheese whey (500 mg/kg) + DAP 
3. Soybean oil/peat moss (1:2) + DAP 
4. Bioreactor sludge + DAP 
5. Bioreactor sludge + sodium lactate (20 mM initial concentration in soil) + DAP 

Among the various amendments added, EOS is an emulsified vegetable oil substrate (Zawtocki 
et al., 2004; Borden et al., 2007a,b), and the bioreactor sludge consisted of solids taken from the 
operating biological perchlorate treatment system at the Tronox site (Hatzinger, 2005).  The 
other amendments require no further detail.   All amendments were thoroughly mixed into the 
soil, and stabilized lake water was added to each to achieve a soil moisture equivalent to ~85% 
of the calculated WHC.  After mixing, duplicate subsamples (A&B) were collected from each jar 
in the Coy chamber under a pure nitrogen headspace.  The sampling and extraction of 
perchlorate in the soil was then conducted according to a modification of SW-846 Method 6850 
(www.epa.gov/waste/hazard/testmethods/pdfs/6850.pdf), which entails aqueous extraction of 
perchlorate with shaking and vortexing of soils for mixing. The procedure used is as follows: 
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1. Place jars in Coy Anaerobic Chamber with pure N

Perchlorate Extraction and Analysis from Soil: 

2

2. Shake jars vigorously by hand. 
 headspace.  

3. Remove 5 g soil into a pre-weighed, sterile 50-mL screw-cap polypropylene centrifuge tube 
(Corning).  Label tube as “Sample A”. 

4. Repeat Step 3 – Label tube as “Sample B”.  
5. Screw cap tightly on jar. 
6. Add 40 mL Milli-Q water to each centrifuge tube. 
7. Vortex each tube 1 min, sonicate for 15 min, then vortex a second time for 1 min.   
8. Centrifuge each tube for 5 min at 4,000 RPM to yield a clear supernatant. 
9.  Remove a 10-mL sample from each centrifuge tube, filter through a 0.45 µM pore-size 

Teflon® filter, and analyze for perchlorate by EPA Method 314.0 (Ion Chromatography) and 
anions (nitrate, nitrite, sulfate, chlorate, chloride, phosphate) by EPA Method 300.0.   

10. After analysis is complete, dry the centrifuge tubes at 105o

11. Subtract the tube weight from the value in (11) to obtain a dry soil wt for each sample. 

C for 24h and weigh (tube + dry 
soil) 

12. Report perchlorate and anion concentrations as mg/kg dry soil.  

Each microcosm was sampled at T=0, then incubated at room temperature (~ 23o

3.2.2 Microcosm Results 

C) in the 
anaerobic chamber to prevent oxygen intrusion.  The microcosms were sampled according to the 
above protocol after one week of incubation, then every other week thereafter for two months.  
After two months, sampling times were reduced to every 3 to 4 weeks for another 2 months. 
Microcosms receiving liquid amendments were re-amended with each electron donor and DAP 
at four and eleven weeks of incubation.  The soil moisture was also monitored and adjusted as 
necessary to remain between ~ 75-85 % WHC. The total study was conducted for 18 weeks.  

3.2.2.1 Liquid Amendments 
Nitrate. The starting nitrate-N concentrations in the vadose soil ranged from ~ 130 to 150 mg/kg 
(Figure 3.3).  The addition of lactate (20 mM) acetate, citrate and EOS resulted in rapid 
biodegradation of nitrate in the samples. All soil samples receiving these electron donors were 
below detection (1 mg/kg) within 5 weeks.  Ethanol also promoted nitrate biodegradation, but 
over a longer timeframe, with all samples reaching non-detect levels by Week 18.  Interestingly, 
nitrate-N in the live samples (receiving no carbon) increased 3-5 fold during the course of the 
experiment.  A similar increase was not observed in killed samples, suggesting that this process 
was biotic.  The source of nitrate in these samples is unclear, although oxidation of ammonium 
from the original NH4ClO4 represents one possibility (note that DAP was not added to the 
control samples, so the ammonium would have to be indigenous to the sample).  Since the 
samples were originally set-up under aerobic conditions, nitrification is possible, and nitrite was 
detected in these samples at a maximum of > 30 mg/kg nitrite-N during week 13, which supports 
nitrification as a production mechanism for nitrite in these samples (Figure 3.4).  
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Perchlorate.  The starting perchlorate in the vadose soil microcosms averaged 1,435 mg/kg. 
Perchlorate biodegradation was observed over the course of the 18 week study in samples 
receiving EOS, ethanol, and citrate (Figure 3.5a). At the conclusion of the study, perchlorate 
concentrations in the EOS-treated samples were < 0.3 mg/kg.  Chloride concentrations in this 
treatment increased nearly stoichiometrically with declining perchlorate, with an average of 13.8 
mM chloride produced from the 14.4 mM perchlorate biodegraded (i.e., 1 mol of chloride was 
released per mol of perchlorate biodegraded as expected) (data not shown).  Biodegradation was 
also apparent in microcosms amended with ethanol and citrate, but the data were highly variable 
between replicate microcosms (although duplicate soil samples taken from each microcosm 
agreed well) (Figure 3.5b). One of the difficulties with unsaturated soils is heterogeneity, which 
can lead to significant variability among replicate samples, as was observed for perchlorate in 
some samples.  The variability among replicates may be a result of the high perchlorate 
concentrations as well as the fact that the microcosms were unsaturated, and thus may have had 
air pockets, low moisture zones, and possibly regions with precipitated perchlorate crystals.  
Similar variability in nitrate concentrations was not observed between replicates except in the 
case of ethanol, where biodegradation was much more rapid in one microcosm, but final 
concentrations in both were below detection by 18 weeks.  At the conclusion of 18 weeks, 
samples treated with citrate averaged 480 mg/kg and those treated with ethanol averaged 230 
mg/kg.   

Chlorate. Chlorate was below detection in the vadose soil microcosms (< 1 mg/kg) at the 
initiation of the study.  

Sulfate.  The starting sulfate concentration in the microcosms averaged 700 mg/kg.  With the 
exception of one of the microcosms treated with ethanol, which declined to < 200 mg/kg, sulfate 
concentrations remained reasonably constant during the course of the study (Figure 3.6). It is 
likely that significant sulfate reduction occurred in the ethanol-treated microcosm, as both 
perchlorate and nitrate were also biodegraded to below detection in this sample bottle.  There 
also was a somewhat higher concentration of sulfate  in the samples treated with acetate, but this 
probably just reflects natural variability in the soil matrix rather than being an effect of the 
acetate.   
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Figure 3.3  Concentrations of nitrate-N (mg/kg) in soils receiving liquid amendments. Error 
bars are the standard deviations from four samples (duplicates from each of two sample jars per 
treatment). 

 

 

 

 

 

 

 

 

 

 

Figure 3.4  Concentration of nitrate-N and nitrite-N (mg/kg) in control microcosms.  Error bars are 
not shown. 
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Figure 3.5a  Concentrations of perchlorate (mg/kg) in soils receiving liquid amendments.  Error bars 
are not shown. 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.5b  Concentrations of perchlorate (mg/kg) in a subset of soils receiving liquid 
amendments.  Error bars are the standard deviations from four samples (duplicates from each of two 
sample jars per treatment). 

 

 

 

 

 

 

 

 

 

0

400

800

1200

1600

2000

0 4 8 12 16 20

Killed Control
Live Control
Lactate (high)
Lactate (low)
Acetate
Citrate
Ethanol
EOS

Pe
rc

hl
or

at
e 

(m
g/

kg
)

Weeks

0

400

800

1200

1600

2000

0 4 8 12 16 20

Live Control
Ethanol
EOS
Citrate

Pe
rc

hl
or

at
e 

(m
g/

kg
)

Weeks



 

ER-200435 Treatability Study Final Report.V2 July 2011.docx 3-14 

Figure 3.6  Concentrations of sulfate (mg/kg) in soils receiving liquid amendments.  Error bars are 
not shown. 

 

 

 

 

 

 

 

 

 

 

 

3.2.2.2 Solid Amendments 
Nitrate.  Among the solid and/or slow release substrates, cheese whey most rapidly promoted 
nitrate biodegradation (Figure 3.7). In samples amended with cheese whey, nitrate-N declined 
from an average of 175 mg/kg to < 1 mg/kg in 2 weeks and remained < 1 mg/kg thereafter.  The 
addition of reactor sludge with acetate, and a mixture of soybean oil and peat moss also 
promoted extensive denitrification. All samples had nitrate-N < 1 mg/kg after 18 weeks.  The 
other two substrates, CMA and reactor sludge (without acetate), were not as effective as the 
previous amendments, but nitrate reduction was observed over the 18 week study with each 
amendment.   

Perchlorate.  The most effective solid amendments for promoting perchlorate biodegradation 
were soybean oil with peat moss and bioreactor sludge with acetate (Figure 3.8). At the end of 18 
weeks, perchlorate concentrations in samples receiving these substrates were 45 mg/kg and 135 
mg/kg, respectively, from a starting average concentration of 1,430 mg/kg.  Cheese whey also 
promoted perchlorate biodegradation, but the degradation was slower and more variable than for 
the other substrates. At the end of 18 weeks, one replicate contained 1000 mg/kg and the second 
only ~ 25 mg/kg.   
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Chlorate. Chlorate was below detection in the vadose soil microcosms (< 1 mg/kg) at the 
initiation of the study.  

Sulfate.  Sulfate declined from ~ 700 mg/kg to 270 mg/kg over 18 weeks in samples receiving 
soybean oil and peat moss, suggesting that this substrate promoted appreciable sulfate reduction 
(Figure 3.9). Sulfate concentrations remained reasonably constant in soils receiving most of the 
other treatments, although an increase was apparent in the microcosms receiving acetate plus 
bioreactor sludge or sludge only.  In the latter treatments, it is possible that sulfate concentrations 
were high in the bioreactor sludge, thus accounting for the increase.  

Figure 3.7  Concentrations of nitrate-N (mg/kg) in soils receiving solid amendments.  Error 
bars are the standard deviations from four samples (duplicates from each of two sample jars per 
treatment). 
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Figure 3.8  Concentrations of perchlorate (mg/kg) in soils receiving solid amendments.  Error bars 
are the standard deviations from four samples (duplicates from each of two sample jars per treatment). 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.9  Concentrations of sulfate (mg/kg) in soils receiving solid amendments.  Error bars are not 
shown. 
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3.2.3 Discussion of Laboratory Data 
The results of this microcosm study showed that three liquid amendments (EOS, ethanol, and 
citrate) were effective for promoting biological degradation of nitrate and perchlorate. Among 
these amendments, EOS resulted in the fastest and most consistent biodegradation of the target 
anions. At the conclusion of the study, perchlorate concentrations in the EOS-treated samples 
were consistently < 0.3 mg/kg.  Previous studies have shown that EOS can be an effective 
substrate for promoting perchlorate biodegradation in groundwater aquifers (Hatzinger et al., 
2009; Borden et al., 2007a,b, Schaefer et al., 2006).  However, to our knowledge, this is the first 
study showing that EOS is effective in unsaturated vadose soils, and particularly in soils with 
perchlorate concentrations exceeding 1,000 mg/kg. Based on the laboratory results, EOS would 
have been recommended for use in the engineered infiltration gallery design (Treatment # 1) if 
the project had proceeded to the field phase. 
 
Several solid (or solid/liquid combination) amendments also were effective for stimulating 
perchlorate biodegradation in the Tronox vadose soils, including soybean oil with peat moss, 
bioreactor sludge with acetate, and cheese whey. Among these substrates, the former two 
mixtures resulted in the most rapid and consistent perchlorate biodegradation. Based on the 
laboratory results, a mixture of soybean oil and peat moss would have been recommended for 
use in the surface amendment design (Treatment # 2) if the project had proceeded to the field 
phase. 
 
One of the difficulties with unsaturated soils is the inherent heterogeneity compared to other 
sample matrices (i.e., groundwater or headspace), and this heterogeneity can lead to large 
variability in duplicate samples, as was observed for some treatments in this study. The 
extremely high concentrations of perchlorate in the vadose soils, and the possibility that some of 
this material was present as precipitate, probably contributed to this variability as well.  
However, despite the soil heterogeneity and high contaminant concentrations, the laboratory 
studies suggest that, if amendments can be well distributed in the vadose soil matrix, 
bioremediation of perchlorate from > 1,000 mg/kg to < 1 mg/kg is feasible.  The field component 
of this project at Tronox was cancelled due to scheduling and other issues, but the laboratory 
studies completed to support this effort certainly suggest that perchlorate treatment in the deep 
vadose soils is feasible if good amendment distribution can be achieved.  
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4.0 Management and Staffing 

Mr. Jay Diebold, P.G., P.E., with Shaw Environmental, Inc., served as the Principal Investigator for the 
demonstration, and had overall project QA responsibility. Mr. Diebold, also served as the Project 
Manager, and worked closely with the project team to ensure that all efforts were fully coordinated.  He 
served as the liaison between the project team and ESTCP.  

Dr. Paul Hatzinger, with Shaw Environmental, Inc., designed and supervised all treatability study 
activities completed for the project, and had QA responsibility for the treatability work.  Dr. Hatzinger, 
served as the Laboratory Project Manager, and worked closely with the project team to ensure that all 
efforts during the treatability study were fully coordinated.   

Ms. Sheryl Streger, with Shaw Environmental, Inc., served as the Laboratory Technician in 
charge of conducting the tasks required in the treatability study.  Ms. Streger was directed by the 
Project Manager and the Laboratory Project Manager. 

Table 4.1.  Points of Contact 
 

POINT OF CONTACT 
Name 

ORGANIZATION 
Name 

Address 

Phone 
Fax 

E-mail 
Role in Project 

Jay Diebold Shaw Environmental, Inc. 

111 West Pleasant St – 

Suite 105 

Milwaukee, WI 53212 

(414) 291-2357 (office)  

(414) 291-2385 (fax) 

(262) 719-1155 (cell) 

Jay.diebold@shawgrp.com 

Principal Investigator 

Paul Hatzinger Shaw Environmental, Inc. 

17 Princess Road 

Lawrenceville, NJ 08648 

(609) 895-5356 (office) 

(267) 337-4003 (cell) 

(609) 895-1858 (fax) 

Paul.hatzinger@shawgrp.com 

Co-PI (Lab Studies) 

Sheryl Streger Shaw Environmental, Inc. 

17 Princess Road 

Lawrenceville, NJ 08648 

(609) 895-5374 (office) 

 (609) 895-1858 (fax) 

Sheryl.streger@shawgrp.com 

Lab Technician  

 

mailto:Jay.diebold@shawgrp.com�
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Drilling Log 
Soil Boring SB-1 

Page: 1 of 1 

Project £R043S Owner COMMENTS 

Location TronoK Henderson, NV Facility Proj. No. 117604 
Collected water samp/9. Water 
was Jiffl8 green. 

Surface Elev. NA Total Hole Depth 35.0ft. Lat. 36.028 7 Long. 1 16.0018 

Top of Casing NA Water Level Initial NA Static ~ 31 .0!1. Diameter 8 in. 

Screen: Dia NA Length NA Type/Size NA 

Casing: Dia NA Length NA Type NA 

Fill Material Rig/CO<e CM£95 

Dr111 Co. woe Method HSA 

Driller Jeff Log BY DGH Date 1J25A18 Permit# NA. 

Checked By License No. 

u 
~ "' g~ 

118' "' Description 
~...., cE ..!1! 

8~ u ., .. - a. ~-' ~ c ~ 11.~ § ~ (Color, Texture. Structure) 
al~ IJ) 

Geologtc Descriptions are Bas~ on the USCS. ::> 

- 0-
~=~:·. Gravelly Sand- light brown, slightly moist, -80% sand, fine to coarse, ·.· ··.=~ subangular to subrounded, -20% gravel, fine, angular, trace of sill r..·~. 
~:·· .. 
~=·:t1· 
:·o·:~ 

- 5 - 0 0 

~~~ 
!":· .•• !!NV tOO % ·=·~;. 
;.:=.=.·:= A·:·b: 

·~· · ~=: ;:~ 
·:~· 

- 10 - 0.0 t.:· '·~ 
94 % 

'~~ 
. - p. ,,. . .. 5and=-sameasab'C1Ve Witfi.-:.1oo/;-Qr9velar1d-1 O% srrCsO'me oemeritation:-~ o o ., 
~o.,o 

• Cl • •• 
• 0 • • 

0 • " 0 ., .. 
•• 0 ·<l ·b· .. t> • • 

- 15- DO 

~3~ 
"•" 100')(, D ·• Same as above with less gravE)! and silt •• 0 

f 0 t •• 
• o- • • " ... " .. sw • • 0 • ~•o• 
• p , • • 

0 • " 
D • " 

- 20 -
•• 0 

0 .0 69 % sa~ 
• Cl • o • 

• GJ- •• Same as above With - 10% cemented silt and -5% fine gravel. 
Qfl ·: '!;» 
• • 0 

• Cl . o-• 
. l 

• 0 .... . " ... 
D • "' •• 0 

• o • o • 

- 25 - 0.0 
•oo-o,t• 

100 % li~ . . . sandy s ilt-' Dghthrown, Si@iiiyn1oisC-760A>- silt, "high" cementatkirl,"=3o•k'--
•• 0 . 

.· ' , well graded sand . . 
ML 

' • :·; 

- 30 i 0.0 100 ~· ~~ 
:' ·. 

STI~oark 1ii0wn-;-ve,Ym01st, minimal cementatiorl,Trace et co'arsesanCf at - -
30 feet 

ML 
0.0 100 % 9~ ' - 35 -

Same as above, no sand, wet 
Ehd of Boring at 35 feet. 

' 
.J - 40-
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Drilling Log 
Soil Boring SB-2 

Page: 1 of 1 

Project £R04SS Owner COMMENTS 

Location Tronox Henderson, NV Facilitx_ Proj. No. 117604 
DriRer tepotted hard materia/ at 
33.5 feet then likely Into water. 

Surfaoe Elev. NA 

Top of Csslng fi/A 

Screen: Dis NA 

Casing: Die NA 

Fill Material 

Drill Co. woe 
Driller Jeff 

Checked By 

~~ c -

- (j -

- 5 -

- ~0 -

- 15-

-20-

/l 
•J 

- 25 -
-

~ 

~ - 30-

J 

~ 

? - 35 -

~ 

' .1) 

" ' , _ 40-

oE 
- Q. ll..e. 

00 

0.0 

o,o 

0.0 

0.0 

0.0 

0.0 

~ 

100% 

89 % 

100 % 

/14 ~. 

100% 

44 % 

100 % 

Total Hole Depth 35.0 ft La! 36.0288 long. 116.00188 Bottom 6 inches of sampler wo:Js 
sii at 34.5 feet. Sample 

Water Level ·Initial NA Static ~ 33.5fl. Diameter 8 in. obtained from $Jt. 

length NA Type/Size NA 

Length NA Type NA 

R1g/Core CME95 

Method HSA 
Log By OGH Date 1/25!(}8 Permit # NA 

License No . 

§~ 
.,; 

Description .~ 
II> 
.!!! 

8t; -&.8' u 

§~ ~_, tl (Color, Texture, Structure) 
a>"' (I) 

Geolo.Qit Oescnptions are Based on the USCS. :::l 

·:: ~· .. .. . ,. ,, SiltY Sand· Light brown, !lry, - 60% sand, nne, - 40% silt, some cementatfon. 
.. :·::. :-: ·:· 
:: ~ .. ~~I, ·.· .. 
... :-: ~· 

·:.:. ::· 
~. I , 

!9 ~ 
·.: · ... . .. :·:· . .. .' :. : . :: ~· ·.· ... .. .. :.: ·:· SM , ... 

. . , . 
:: ~· -:: :: .... :·: -:~ ... 

!~ ~ :~:. ~:.~ 
~. :._ Same as Above ·.···· :.: ·:· . . ' . .. . · .. .. 

'·· . ', ' II .... 
:·. ~· ... . . .. . 

·:::.· .... · .. ~. 

~~ 
. .. 8a~~o$~w~~~~~m~~fiM~o~Tre,wb~~~~o~~oo~~~-".~ 0 .... trace of fine. angular, gravel. .... 

• 0 . o-• 
• 0 • • sw 0 •" 0 "0 ' 

• • 0 
• o •o• 

• 0 • • 
0 ... 

~~ ~ ~;':'~·. G"raveily sand:- i5ark"biOWO. SitQ"hily 7rio1Si,fine Tocoarse,sUI>an9uTarto---
~=t!;=~ subrounded, -65% sand, -35% gravel, fine, angular, .. . .· .. 

)':·:·:~ SW ...., ... 
::o::3 ~ .. . 

u~ ·:· .:·.f';l.~ SiiiY siincT With gravei.oark b(OW'fi, s1rgiit1y moT sf, .::So•A;" s3nd-;-rfneto----

:: <o·.:· coarse, subangular to subrounded, -30% sil ~ high cementation, - 20o/o 

'; · .. ~· :·~ 
SM gravel, fine, angular. Rig chattering. 

· .. ·. ~ 
~ :· . : 

~a ~ ~:···~=~ Graveily sand:-5ark"bi0wn;-moTst,::-5o% sand~rmetoooarse:-slibaii9Uiar10-

~=r:i:· subrounded, -50% gravel, fine, angular, some sand cementation, minimal 
sw slit )'~ .. . 

1~ 1)( 
..;;;::~ 
::o::· Gravelly Sand· Wet, -70% gravel, fine, subangular to subrounded, -30% 

.Ml ~~ -~~~~~~~~~~~~~~J~~~~~~~~L-----------1 
Silt- f;~irly dry, no cementation. 
t:na or tsonng at .;)O reeL 
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Drilling Log 
Soil Boring SB-3 

Page: 1 of 1 

Project £ R04SS Owner --------------
COMMI:NrS 

Location Tronox Henderson, NV Facility Proj. No. 11 7604 

Surfaoe Elev. _N:..:.:...:A __ _ 

Top of Csslng ...:111"'~"-----­
Screen: Dis _:N..:;A~---

Casing: Dia _N:..:;'A:...:. ___ _ 

Tota l Hole Depth 35.0 ft La! 36.0286 Long. 116 .0025 

Water Level ·Initial -'N-"~"------- Static ~ 32.0 ft. Diameter 8 in. 

Le11gt11 ..!N.:.:A.:._ ______ Type/Size _N~A:..:,_ _______ _ 

Length ....:N..:..:A_;_ _______ Type ....:N..:..:J\-'------------

Fill Material --------------
R«g/Core _ C;.;M....:E;;;....;;9.;;;.5 __________ ...;. 

Drill Co. _:W..:;D:::.C:::._ ______ Method _:H:..:;S;;;.:A..:,_ _______________ _ 

Driller Jeff Log By DGHIJ&D Date 1/23AJB Permit # _:N...:;:A:..:,_ __ 

Checked By License No. ----------------

§~ 
8~ 
§~ 
ID"' 

- (j -

- 5 - 00 
18 '·"-

- ~0 - 0.0 18 % 

g 
;:: _ 15- o,o 

17% s 
.g 
!= 

! 
~ - 20 - 0.0 17% 
"' T 

9 
1/) 
H) 

:!: 
J 
J: 

§- 25 - 0.0 14 % 

~ 

4 
~ 

" 8 - 30- 0.0 
18 ""' 

~ ~ w ,.. 
a 0.0 w 

18 ""' > 

§- 35 -
n: 
Yi 
~ 

I') 

3 
" -.: 
J - 40-g 

.,; 
.~ 

II> 
.!!! 

-&.8' u 
~_, tl 

(I) 
:::l 

Ml 

Description 

(Color, Texture, Structu re) 

Geolo,gic Oesonptions are Based on the USCS. 

Sand· Medium brown, fine, slightly moist. - 15% ooarse sand/fine gravel, 
angular to subangl.l lar. 

sana:-IVfe'diU'I'l1brown, fine Tocoarse:su1ian9ulartosubi6l.u1<Ject-:-Silgtit!Y--
moist, no gravel, 

Sa.nd~Ughtbrown-;-tliie, Sli:Qhtfy-moiSt;--1 60-b-cemented slit, trace Of fine,--­
subrounded gravel • 

Slit-IT9nt"brown-:-moTsftraee otcementatiorl.'--- - --- - - ------

Groundwater estimated at 32 feet. 

As above, very moist. 
End of Boring at 35 feet. 
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Drilling Log 
Soil Boring SB-4 

Page~ 1 of 1 

Project £R04SS Owner COMMENTS 

Location Tronox Henderson, NV Facility Proj. No. 117604 
ConUIJIJotJs sampling Wth spll 
spooo 

Surfaoe Elev. NA Total Hole Depth 31 .0 ft. La!. 36.02866 long. 1115.00263 

Top of Caslng tVA Water LeVel Initial NA Static ~ 31 . 0ft. Diameter 8 in. 

Screen: Dia NA length NA Type/Size NA 

Casing: Dia NA length NA Type NA 

Fill Material R1g/Core CME95 

Drill Co. woe Method HSA 

Driller Jeff Log By DGH Date 1/24..08 Permit# NA 
Checked By License No . 

~~ c-

- 0-

- 5 -

- 10-

. - 15-

'I 

f, - '20 -

. 
-

~ 
-25-

' 8 
~ 
w 

ffi 
> - 30 -
? ~ 
? 
Iii 
a 
9 
~ 

' I) 0 

, _ 35-

oE 
- Q. ll.,e. 

0.0 

0.0 

0.0 

00 

00 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

~ 
§~ 
8~ 
§~ 
<D"' 

9 
100% 14 

~g 
92 % 9 

g? 
36 

92% 4 
14 
21 
32· 

92% 4 
25 
"36 
48 

100% 9 
21 
25 
23 

92% ~~ 

88% 
~ 
7 

20 
24 
26 

100% 4 n 
18 

62% 8 

B 
18 

42 % 16 
22 

5016" 

17 % 41 
5013" 

100% 5914" 

96 \)1, so 
5014" 

100% 26 
65 

120 

96'% ~ 
~ 

100'1/. 
62 
3 
8 

13 
21 

.,; 
Description .~ 

II> 
.!!! 

-&.8' u 
c)-' tl (Color, Texture, Structure) 

(I) 
Geolo.Qit Oesonptions are Based on the USCS. :::l 

Gravelly Silt- Yellow-orange, dry, ""'20% gravel, fine, subangular to angular. . Some cementation . 
-.p 
. 11'111. 

ML 

-.p II. . -. 
. .. .. · sa,r;aysii\=veiTow:-o~nge:Ctrv.-=-3o%5and,firietocoarse.su'broundeCfki--

.... ·.: 0 • •• subangular, 20% gravel, fine, angular. some cement few cobbles. . . Ml . .. . , . 

. · : .. 
: · ... .. 
~:~' .. ·:. Gravelly sa tid:-OQiifbroWn--;-Siighily -moist. --Yo% sanCi, line to coarse;----... ··.=~ subangular to subrounded, -30% gravel, fine to angular. ~=5:· 
>~ ... 
~:=:e SW 

=·~·=~ Darker color at 13 feet. 
•, .·. ~:.;..;.; . .. 5a~:-5ame~ab~e~tt~w%9ra~l-----------------
0 •" 0 ,.o .. " sw o 0 •oo 

• Ill# • • 

, Po •:o More gravel at 17 to 17.2 feet. 

~;~:·. Giavei'iysaiid-Wit!fSiif-"'M'e'dfuri16rciWi1,511QhtlvmoTst;'~oo/;;-sand;-tmetO'--
·.· ··.=~ coarse, subrounded to subangular, -30% gravel, fine to coarse, angular, ~>.·{5·. 
~:·· .·. -20% silt, medium to high cementation. 
~:::~- sw 
::o::~ 
~>.·.·. ·.· .. ... saiidvsifr. iJQiitbro'Wn. Sii'Qlitii' niOisC-55%-silCmedlum-to-hiQil ------
~-. ·:: :: ·: ML cementation, -45% sand, fine, 

Slti="MeCiiumbr:ciWii. moiSt,-medlurricementation:- - - -----------

ML 

Very moJst at30 feet 

End of Boring at 31 feet. 
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Drilling Log 
Soil Boring SB-5 

Page~ 1 of 1 

Project £R04SS Owner COMM~TS 

Location Tronox Henderson, NV Facilitx_ Proj. No. 117604 

Surface Elev. NA Total Hole Depth 35.0 ft Lal 36.02866 Long. 116.00279 

Top of Csslng NA Water Level ·Initial NA Static ~ 35c0ft. Diameter 8 in. 

Screen: Dis NA Length NA Type/Size NA 
Casing Die NA Length NA Type NA 

Fill Material R1g/Core CM£95 

Drill Co. woe Method HSA 
Driller Jeff Log By OGH Date 1/24..08 Permit# NA 

Checked By License No . 

n §~ .,; 
Desc ription .~ 

II> 

~~ oE .!!! 
8t; -&.8' u 

- Q. c- ll.,e, §~ ~_, tl (Color, Texture, Structure) 
iii"' (I) 

Geolo_gic Oescnptions are Based on the USCS. :::l 

- (j - ; Cemented Sin (Caliche)- Orl(y two lncl1es Of recovery, 

- 5- 00 67% ~~~ " ,,. " Sand- Light brown, slightly moist, fine to coarse, subangular to subrounded, tl. 0 

C:,oPo trace of cemented si lt. 
• q •o• 
"o0o~ · .sw 
0 .,o 
•• 0 

• 0 • •• 
• CJI' • • 

- ~0- 0.0 
0 ... 

100% n~ ~:~:·:. &aveiiy sanci:-OQhfhroWn~ Sii9fltfy-moist.--6s%5anct. fine To-c:Oarse:-~--... ::~ ~·rx. subangular to subrounded, -35% gravel, fine to coarse, subangular 

>7······ ...;,:·:tS SW 

=:~==~ - 15- o,o ~· ... 
100 % !~~ 

. .. 8and~'CI9h'tbrown-;-SITQiitiYITioL~.fine to-roarse (iTiostly-fineT. ::{o% graveC -".~ 
0 ~· fine, angular . .. .. 

• 0 • .,. • 
• 0 • • sw 0 ... 
0 "0 ' 
.o .. 

• o •o• 
" 0 •• 

-20- 0.0 0 • -" 
94 <jl, 

t~~ :~. ~:~ 
STifYSand-Ii9hthroWil.Sii9htiy-moist:--75%-san'd.fine:--=2s%-sT!CsO'me ___ 
cementation. 

/l 
•J 

··:· 
::·,::. 

-25- 0.0 67 % M~ 
·· '· SM ·:· ::.' Same as Above - ... · 

.$ ::· :: . 
't : · ;· .,, . 

~ - 30-
-:~ ::. 

0.0 44 'I() 5~~ Slit-ITghtbrown-:-moTsffilgh eementa1Ton.----- ------------

I 

ML 
0.0 10091. 3~ ? - 35~ Same as above, slightly more moist, less cementabon. 

End of Boring at 35 feet, 

; 
~ 
'=' 

" 
~ - 40-
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Drilling Log 
Soil Boring SB-6 

Page• 1 of 1 

Project £R04SS Owner COMM€NTS 

Location Tronox Henderson, NV Facilitx_ Proj. No. 117604 

Surface Elev NA Total Hole Depth 35.0 ft La! 36.75 Long. 115.'208 

Top of Casing NA. Water Level ·Initial NA Static ~ 31 . 0ft. Diameter Bin. 

Screen: Dis NA Length NA Type/Size NA 
Casing Die NA Length NA Type NA 

Fill Material R1g/Core CM£95 

Drill Co. woe Method HSA 
Driller Jeff Log By OGH Date 1/24AJB Permit# NA 

Checked By License No . 

n §~ .,; 
Description .~ 

II> 

~~ oE .!!! 
8t; -&.8' u 

- Q. c- ll.,e, §~ ~_, tl (Color, Texture, Structure) 
iii"' (I) 

Geolo,gic Oescnptions are Based on the USCS. :::l 

- (j - . ... Sam:l· Light brown, slightlY moist. fine to coarse, subroundeq to subangular. 0 ... 
D •a trace of fine gr?vel • • q 

•• ••• . . .. 
0 ... " .. .. ~ 

• q. o.• 
• Cl> •• 

- 5- 00 

~~ ~ 
0 •" 

100% 0 .0 .. " 
• 4 •o• 

• 0" • • 

Do •:o 
.o 0 

• 4 •o• 
• 0 •• 

"•" 0 .. .. 

- ~0 -
.. ., 

0.0 

~ 
• o •o• 

100% • ·t> • • Same as above With ooarser grains, -20% gravel. .... 
0 • " •• 0 

• o 6 o • 
• 0 •• 

Q • " D .,o 
. o 0 . 

• • •o• • 0 • • 

- 15- o,o 
~~ ~ 

0 . .. 
!i!N\1 89 % D •a 

Same as Above • • q 
• 0 • •• 
• 0> •• 

0 . .. 
0 .D .0 q 

• q •o• 
• Cl> ... 

. 00 ·:fl/1 
-20 -

•• 0 

0.0 67% 50 18 • 0 1 o• 
' . 0" •• Same as above with ~15% gravel. " •" 0 .... 

• • <> • ., •o• 
/l 

• 0 • • 
D o" 

•J 0 ,.o •" ., • o •o• 
• c> •• 

' - 25 - 0.0 

!9 ~ 
0 ... 

100% 
0 ,. .. 

Same as ~bove With trace of cemel')ted silt . o 0 

• o •o• -: • 0 •• 

Q • " 0 .... 
.$ • o ., 

" ".q,to.,•. 
0 . .. · o .,o 

~ - 30 i 
• • 0 

0.0 100% 

1~~ Silt- 'Light brown, moist, some cementation. 

ML 
0.0 10091. ~ ~ 

Same as above with more moisture. (Not as wet as SB-3. Had to pull up 

? - 35 -
auger and wait for Vllater to come m.) 

End of Borrng at 35 feet, 

; 
~ 
'=' 

" 
--40-
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6 
Shaw Shaw Environmental & Infrastructure, lnc1 

17 Princess Road 
Lawrenceville, NJ 08648 
Tel: 609/895-5370 

..... - - - - ~ - - A -~ j 

Fax: 609/895-1858 

Reduced Deliverable Package 

Prepared for 
ER-0345 

LabiD 
7881 

Project Number: 

Samples Received 
2~an-08 

Report 
7-Feb-08 

NJDEP Certified Lab 11001 

117604 010000 

000 001 

-R-an.,!L.ff_:K!:::~a~u.;~~m{)J~I,-=PhD~~~~~L;-Jt/ ( () f 
Laboratory Director 
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1.0 General Information 

Sample ID Table 

Chain of custody 
Internal chains of custody 
Methodology Review 
Data Reporting Qualifiers 

2.0 Sample Summary Results 

3.0 QAJQC Report 

. . 000002 
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~ 17 Princess Rd 

~ l.awfencevllle, NJ 08648 

Stiaw 609-&9S-5370/ 609'895-1858 
CHAIN ·OF CUSTODY Document #I Ref. 

lt ·16o!.f I 

I '?--c:J (J \ I .. ;..;,et· ~.~; ~~~...;, ' ,;,q:O:f~ '> / Analysu R-uted 

. :!:._ 0 0 J . Purehase Order t: ' 

PmjectContaet: 1'!!1,1 .1£e.t,,}J { } , 
~ ..... &~..,, ,, Shlpment Date: { 'l-~oi J 

..---s-en-d-=R-eport--:r=-o:_1_r_Nt_ IJ)-I"t.~:-;-:;r-:--1-------, waybiii/Airblll Number: :J'l 65" ~ K6 't't £ If 1 
4 

~ I 
Phono/Fax Number: 41 -2.'t 1- ile.--.'l L8b Destination: ~ ~ J 

Adchtla: Lai>Contaet N8mel ph.ll: Pq;.,Jy 8cthl!\el " ..:!. -~ '* ~ I 
City/State: A;l~&.~h"-<.e w.z:: ~ .t: l:31 ~ I j 

~ A I! ll Pr..-allve I f 1>~ ~ ~ 
S.mpler'aName(s): QCH~l /~o>~e...~'f l);~!tJ(I CoiJeetlonlnl~on '" j ~ . _, 5 tS i' ~~ ::;: '(_ 1 ,. ~ 

Lab No. Sample to Number Sample Oesctlptlon Dale Time GIC ~ : ~ u ~ ~ ; ~ ~ .§ [f- ~ ~ 
( 8?.-!i' (,,~; 1 ih"\/cf }\..IOU (} ~ ~ ~~:-; ~ X X' I ')<. 

7.-- B1- hI ~- · I / }lljt.,- l I I I 
~ B3 Js! / 1 y 2-.) I II 

"-{ &J-?o1 
{ Jy1s- \ I \ \ 

<!: 15)·-2-'5_1 
\ \ I~ Vs- I 

(~ '(31-Jo' l ' /~c,IJ I 
:+ rn->>' ~ 1 '5'IXJ , 1 ~ v I \I 
1, JJ.'\- \-~\t-cr> C. L~V11t..-i.tkv iJ, }'1/1; lV L ~:;: lt .J, hy 1 ~ 1 ( 

tr>:.. 
(~,,f', 

11'>""' 
Special Instructions:· Known Waste Stream Ci'cle: G/C Code$ 

(RCRA. PCBidiol<t> PAWoll ·RAD Comlllvo Flammable RoocWe C ; Composite G • Grab 

OC/Oata Package ~qulred: ~\ &rGJ..· > O....pk.r, 
I IV / Ill IV NJ EDD GIS EDD Prellf)1lnary pata QC Package CodeS 

IR•If1qulsl>ell~y: lA )/'// Date: i/lJ1)oV Roc~// .4~ .- oa""- f/z£lo'?. Le. vatl=datasummary §: 
.l?Jr!JMM.L Thl• : /1./00 ~ ~ nne: r'ZA't> LeveJIJEdatasummary+baslcQC :::;;;~ 

0 RelinqUished By' Date: Received By; Dab>: jLevellll 3 New Jersey QC reduced deliverable 0 
Ti""': nne: eve! IV = Full deliverable Cl P pacfcagB ~·l 

ReliiJquiol)ed By; Date: Received By. O.W: Cooler ~rature upon •m""l et l.tlb: 

Time: nno: 

~ ~==~----------------~~------------------------------~~ ~------~-
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Lab No. 

'1 
LA::J 
( ( 

/2.. 
11 
('-( 
,( 

( ( /} 

~ 17 Plincess Rd 

~ lawrenceville, NJ 08648 

StiiW 600.895-5370/609·895-1858 

Sh- Environmental 411d /nfrutnletvre Inc 

I 1:-8~ i I 
PrOjectContact: 'n¥ ~~-d. 

•me hont I) 

Send Report To: JA 11 .Oi e. L'>b IJ, 
Pl!oneiFUNUft)ber: YIY _,_qJ_ 2..3>'1 

Address: 

C~/State: f'!~ft ~~'(.<:" L -~ 

Sampler's Name(s): a~ l-ht~ h~ /lc>~., 
Sample 10 Number Sample Desc:rlpUon 

B6·-51 ~ td 
(3E:, '/D I 

8b - 1') 1 l 
- Y3b- WI 

t%··))1 
86- ·w J 
~ - 151 1?-

¥>6-~ C--rri\AW!.li...A\. ~ .... 

Special Instructions: 

olil'lqul>hodBy: M!J'L-J o~~te: ffl-~bK 
nme; 

Rellnqulo"'-l ey, Dote: 

Time: 

Re1inqu1shod By; Dote: · 

Time!: 

CHAIN OF CUSTODY 
Project Number/Cost code: }I') 'oy I 

IW. Doc:urrMnl I _k_ of ""2.1 
Page '-=>" 

Project Name/locetlon: E1-0'/3 s- I . ANII)'IOS R~uested 

Purchase Order 1 : I 

Shipment Date: ll1At L 0 ~ I c 
Waybiii/Airblll Number: 0 

l 
lab DesUnlltlan: j ! f a: 

lab Contact Name/ ph. J : Rtaa¥ l1o+tzt>'lel 

~ 
1-r i ~ 

~ ! I= 

±-e J \X I 
, 

Preserv11Uve ! Collection Information i 1 1 
... % .s 0 ' <t;l ~ 7 

:t ~i. <,) ~ z "!. 8 (=.. 
,. 

~ Data nme GIC . :E ' :Z: Z X :Z: - ~ ... 
1 l.)}oC6 J~'i~ & ' ~t"rt 

""" 

( X' X 
I L}/be 1~>5 .( I r I £ 
I 1.4)et o1~ · I 
I 05JDO I 

o~w I 
-

0S1) 1 
o~Y5' ., ' · !I v II .J/ 

.J. a~c;-o ... L.,. !i.~, / I 

' ' 
_)}J'"' 

4-i. 

+'~>'"' 
KnOWil Waste Stream Circle: GIC Codes 
RCRA PCB/dlox_, - PAH/oll RAD Corrosivo Flommablo Roaciiv< C • Composite G%Gf8b 
OC/Dala Pacl<aQS levet Requ~ed: 

I II Ill IV NJEOD GISEOO Preliminary data QC Pack-Codes 
ReoeivedBy; DaiB: Level I ~ dala summary = c> TJm"' Level II = dala SIJmmary + basic OC ~ 
Received By; Dolt!< Level IH 2 New Jelsoy ac reduc:ed dellverllble .o .:;::: , 

Tim« level IV ~ Full dellve<- CLP ~ m 
Received By: Dolo: Cooler temperawre upon wl'1val at lab: 

Time: 
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~ 
Stiaw -

1lronmental and Infrastructure Inc. Analyses RequeM&d 

COC Continuation Page COC Ref. Document II _________ _ Page --3-- of _J.L__ 

I 1-~~ \ I 
Project Number# co.t code: tl~ ~D1 I Shipment Om: 1 )"LlJ/oi g I = 

Project Name I Location: §A- 0 ~ )~ _.. • 

~ ~..Y i rr: 
• 

~ E 

1 I= 

lj 
:::{ 0 ~ 

PrHeMIIW 

~ "' !5 
CoDec:llon lllfonnatlon i i i 

X ·'"' • ~ -~ 1 ! ~ 
- ~ ~~ d j ~ ~ ~ l' E 

Lab No. Sample tO Number . Sample Desulptlon Date Time GfC :s .. ~ :z: :Z: X -

r1- B)-<;', s' -Soi I 111..~,0~ loYo (r T !io,/11 .y ' I r r 
t<i, f}.c;- j() I 

.. F I lfl 4 c;' r ) 
r . - -

(q f!>H"- }1:1 \ Jo·n- l I ' 
1i">. 13 f3 ·- 1..-Q ' It-- J ll oiJ J; I ~ 

\ 

• < - - -

· ~· 

0 

c 
--...1 

I I z. ·-
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Lab 10 9-gg ( 
Client: ~· · etZ. -~<( > .,--
Date Received: t ..--z_~ -o~ 

Somple P.arameter BonloType 
10 

t y 
\ 

:., 

. / ''/ 17/> I.:Y 

rJ./\ "){ '<::... ll -

. 

\.:Y 
.::. 

' 
! 

I 
.) I -., / '\ I/ 

---- -

Shaw E&l Analytical and Treatability Laboratories Internal Chain of CUStody 

Pe.rservalive D8lofrune Removed ReinquiShing 
Anll""='.!:l'als 

Da1o/Time 
Custntfi n Initials Flotumod 

n.o rT>.o •• X'~.> v - ~ ·r~o "k. .Lo:? ' 
\I { 

t 

I 

i 
i 

. I 

' I 
I I ,/ 

rv 
tf/ \ \o o't . .:l'io • Jl\ t'Vl 1/S•r,;;, \~ 

v 

J 
I 7 - .... 

IS. 1 
J ~ IT \' / \l / 

---- ---

Pg __ of __ _ 

Recolvfno Flelif'qulshing 
Cuetodatllnlllllftl Anaty$c Initials 

(iJ\ /1 

I 
I 

I _, 

PUT 

" \ 1/ 
~ 

\ 
~ - -- - -··-

c ::.. 
b 
~ 
·~ 
>:;:> 
1::,:0 

'~-:~~a:z=&aa. ____________________________________ _, ............................................................ ~~------~--~~----------EC~~ 
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LabiO 1~b( 
Client 
Date Received: 

5ampl0 Par.:uncuer BoHle Type 
10 , (Y4..kl>J.._~ I. 
- _, 

' 

/ 
Q 

rv 
7 J.. If y 

l!or ... JL4,1S 
I 

',/ 
'-" 

-~-"''"""~ --

Shaw E&l Analytical and Treatability Laboratories Internal Chain of Custody 

Pg __ Of ---

Persentati\te Oate/Tlme Removed RelfnQUlsh•Jlg Aec:eWing ~..= Receiving RelinQui$hf~ 

Custodian Initials An<Wstlnl1tals CUstodian Initials Anaty~ Initials 

! 
; 
v 

I 

' ~ 

~ // I 

"~ 
., , 

/ ./ "- 'll/ 

~ 7 
/ ' \. ...._ 1--

I' 

\..: 

r IX. :n~ )( o.):::> ·1fT ~:.../'-, fN!Jf .. 'X 110 oJ l'fl 
f T 'f i 7 

I I 
: 
i 

I 

i 
../ 

I 

'-' 

..,./ 

~ -- -- --- -- ~ -, I I 

Q 
0 
.~ 
0 
.~ 
~ 
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Volatile Organics 

Unless otherwise specified, w21er samples are analyzed for volatile org.mics by purge and trap GCIMS as ~J>ecifiod m 

BPA Method 8260b, Soil samples are prep:~ted by 5035· methanol extraction pnor to analysis by 5030. GCIMS 

non targeted compounds are analyzed for only upon request using a library search oftbe .EP NNIST98 mass spectral 

library of compounds at the greatest apparent concentrations(> I O%of the nearest internal standard) for a tot~ I of IS bits, 

Other Organics 
Other Organics .such as tertbutyl alcohol, and dissolved gases (methane,elhane, ethene, propane) arc analyzed using mod.ified 

EPA method RSK-17518015 unless specified. Dissolved Hydrogen is analysed by RSK-175 using a GC equiped with a 

PDHJD detector. Dissolved gases are prepared by a modification ofKarnpbel~ and Vandegrifi(Journ.al of Chromatographic 
Science., 1998, Vol 38, p253-256. Volatile fatty acids (acetate, formate, butyrate., propnonute) are analyz.ed 
by) on chromatOgraphy~' Nitroaroinatlcs area nalyzed •USing Method 8330. 

All Miorobiogy and Inorganic analysis is done by standard methods as specified in Test Method for Evaluating Solid Wastes, 

SW846, on line methods; EPA methods and Guidance of Analysis of Water, 1999; or Standard Methods tor the examination 

of Water and Wastewater, IS/ 19th ~d. 

Microbiology 

Wet Chemistry -T.borgan.ics 

Parameter 
Total Heterotroph& 

Specific Heterotrophs 

Biological Oxyg~n Demand 

Brological Oxygen Oemand, Carbon 

Anions (chloride, nitrite, bromide, 

nitrate as N, nitrate as N 

phospbatc asP ,ortho. sul(<~te as S04 

Perchlorate,sol 

Chlorate, sol 

Ammonia as NH3-N 

TKN 
Alkalfnity as CaC03 

Hardness a.~ CaC03 

Carbon Dioxide 

Total Organic Carbon 

Chemical Oxygen Demand 

pH 

Total Dissolved Solids (TDS) 

Total Solids 

Total Suspended Solids (TSS) 

Volatile Suspended Solids (VSS) 

Conductivity 

Phosphorns (all forms) 

Sullide 

Total Resdual Chlorine 

SM9215C 

SM9215CBSM 

EPA405.1 

SM5210B 

EPAJOO.O 

EPA314.0 

6'PA300.0m 

EPA350.2 

E.PA351 ,3 

EPA310,1 

EPA130.2 

SM4500-C02 

EPA41S.I 

EPA4 10.4 

EPAlSO. I 

EPAi60.1 

E'PA160.3 

EPA160.2 

EPAI60.4 

EP/1120.1 

EPA365.2 

EPA376.2 

EPA330.S 

Method Code (s) 

OOOOHl 

SW-8469060 

SM5Z20D 

SW -84() 9045C 

SM2540G 

SM2540G 

SW-846 9050A 

SM450().SD 

SM4500-CI G 
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U- The compoun<l was not detected at the indicated PQL concentration. 

J- Approximate concentration of the compound. Detection of compound above calculated MDL 

but below the PQL of the analytical method. 99% confidence that the compound is present 

D- Diluted sample 

B- The analytc was obs""'ed in laboratory blank as well as the iample - for EPA SW851 8260b and 

EPA 624 analysis 

Ei- Compound detected above the linear range of the curve. Value given is an estimated value. 

000011 
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Shaw Environmen tal 
Analytical uod Tr<otabilitv Laboratories 

LabiD 

SampteiD 

788 1-1 

BJ -5' 

Da te Sampled 0 l/23/2008 

Da te Received 0 l/25/2008 

Ma trix St1il 

Date Conceit 
Anllly:ed li'ation 

Parameter 

Fluoride 01 /30/2008 4.43 

Chloride 01130/2008 I 2.7 

Nitri1easN 0 l/30}2008 1.1 

Sulfilte as S04 01/30/2008 183 

Bromide 01/30/2008 1.1 

Nitrate as N 01 /30/2008 5.1 

Chlorate 0 l/30/2008 1. I 

Phosphate as P, ortho 01/30/2008 13.6 

pH 01/30/2008 9.26 

Pcrchlorate,sol 02/04/2008 34,100 

Total Solids Ol/30/2008 91.7 

Qual 
(su 

below) 

D 

D 

u 
D 

u 
D 

u 
D 

D 

Units 

mgfKg 

mg/Kg 

mg!Kg 

mg!Kg 

mg!Kg 

su 
ug!Kg 

% 

PQL 

1.09 

1.09 

L09 

1.09 

1.09 

1.09 

1.09 

].09 

NA 

545 

10,0 

•• 5 grams soil added to 50 ml dfl20, sample shaken overnight and pR read on wa~. 

Shaw Smnromnental NJDEP certified Lab TD I 1001. 
(I) Not li.Tted as a Slraw C'.utified paramater.T under the NJDEP lah certifi~.ation program. 
(2) Not availahle as a certified parameter •mder the NJDSP lab certification progtam. 
( .) no qualification - sample nm undiluteil 
(U}' Ccmpl:nmd not detected above method practical qmmtitation limil. 
(0) Sample tmalyzed a·t indicated dilution 

(J) Estimated val11e abo~ MDL a11d less. than PQL 
(£) &tlmaterl value hey<Jifd linear rimge 

MDL 

0.232 

0.222 

1.778 

0.170 

0.3 12 

0.106 

0.186 

0.253 

NA 

83.6 

1.970 

00f)QJ3 
l? Prillcess Road 

Ulwrenc~vill•, New Jerncy 08648 
Tel; 609/895-5370 
F'IX: 609/895-1858 

Dilution 
Facior 

10 

10 

JO 

10 

10 

10 

10 

""' 
1,000 

Metflod Code 

BPA 300.0 

EPA300.0 

EPA300.0 

EPA300.0 

BPA300.0 

EPA 300.0 

EPA300.0 

EPA 300.0 

EPA 150.1 

EPA 314.0 

EPAl60.3 
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Shaw .Envit"Onmebtal 
Analvtica! and Trea lability Laboratories 

LabiD 

SampleiD 

Matrix 

7881-2 

BJ-10' 

Soil 

Date Sampled 

Date Received 

01/2.3/2.008 

OlnS/2008 

Parameter 

Fluoride 

Chloride 

NitriteasN 

Sullilte as S04 

Bromide 

NitrateasN 

Chlorate 

Phosphate asP, ortho 

pH 

Perc.hlor~te,sol 

Total Solids 

DaJe 
Anal}'led 

Concen Qllal 
(sa 

tration bd•wJ 

01/30/2.008 5.21 D 

01/30/2008 14.4 D 

01/30/2.008 1.1 u 
0 J/3012008 92.3 D 

01/3012008 1.1 u 
01/3012008 6.48 0 

01/30/2008 1.1 u 
01/3012008 3.19 D 

01/30/2008 9.05 

02/04/2008 31,900 D 

01/3012008 91.5 

Unils PQL 

mg/Kg 1.09 

1.09 

1.09 

mg/Kg 1.09 

mgiKg 1.09 

mg/Kg 1.09 

mg!Kg 1.09 

mg/Kg 1.09 

su NA 

ug/Kg 546 

% 10.0 

•• 5 grams soil added to 50 ml d.H20, sample shaken overnight and pH read on water. 

ShawEnvir~mmental NJDEP urtifted 'Lab ID 11001. 
(I) Notllstl!d M a Shm~ Certiftl!d p ara111a1ers under rheNJDEP lab cerlijicatiGn p rograhr. 
m Not a>ailable as a cerrifted parameter IInder the NJDEP lab certification progl·am. 
( ) no qrmlifrcatWn - sample nm undllrlled 
{U) Compound not detected above method p ractical quatllitarlon limit 
(D) Sampl~ IJIIa/yzed at indicated di/11/ion 
(J) Estimated wlue above MDL and less thiJII .PQL 
(PJ &timaJI!d value beyond linear range 

MDL 

0.233 

0.223 

1.781 

0.170 

0.313 

0.106 

0.187 

0 .254 

NA 

83.8 

1.970 

' L 00001.4 
17 Princess Road 

Lawrenceville, New Jersey 08648 
Tel; 609/895-5370 
Pax: 609/895-I 858 

DIL11tio11 
Factor 

10 

10 

10 

LO 

10 

10 

10 

10 

1.000 

Methtld Code 

EPA300.0 

EPA300.0 

EPA 300.0 

EPAJOO.O 

EPA 300.0 

BPA 300.0 

EPA300.0 

EPAJOO.O 

EPA 150.1 

BPA314.0 

EPA160.3 
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Shaw .Ep.vjtoll!!!.euta! 
Ao!!lyt.ic.nl nod Trea tability L AboratOJjes 

LabiD 

SamplelD 

7881-3 

8 3-15 ' 

Date Sampled 01123/2008 

Date Received o l/25/2008 

Matrix Soil 

Date Concen Qual 
Paraltl.l!teY 

A nalyzed tratiOII c- Units PQL 
b.J.,.) 

Fluoride 01/30/2008 6.72 D mg!ICg 1.12 

Chloride 01/301200!! 18.9 D mg/Kg 1.12 

NitriteasN 01/30/2008 Ll u mg!Kg 1.12 

Sull3te as S04 02/07/2008 15,400 D llWKg 112.1] 

Bromide 01130/2008 u u mg/Kg 1.12 

Nitra1eas N 01/30/2008 2.40 D mg/Kg 1.12 

Chlorate 0 1/30/2008 l.l u mg/Kg 1.12 

Phosphate as P, orth.o 01/30/2008 l.l u mg!Kg 1. 12 

pH 01/30/2008 8.26 su NA 

Perchlorak,sol Ol/31/2008 35,900 D ug!Kg 561 

Total Solids 01/30/2008 892 % 10.0 

4 * S gr.nnssail added to 50 ml dH20, sample shaken overnight and pH read on water. 

ShawEm·irorri11enlaLNJDEP aettified Lab ID 11001. 
(1) Not listed as a Shaw Certified paramatw-s r111der rhe NJDEP lab certification program. 

(2} Not a•oilable as a certifieJ paramerer u11der rirl! 1WDEP lab tu:rrifiMtion program. 
r') 110 qualification -sal/fple nm undflured 
(U) Ccmpoun/1 nor detected aboVe method practical c[Uanlitatiun limit. 
(D) Sample aJiafyted at indicated dll11tfon 

(.I) Estimated value above MDT. aJI.i less til an PQJ. 
(E) b timaled val11e bcrynml linear range 

MDL 

0.239 

0.229 

1.827 

17.489 

0.321 

0.109 

0.192 

0.260 

NA 

86.0 

1.970 

\100015 
17 PrW."'ss Rood 

LawrenceviUe, New Torney 08648 
Tel ; 609/895-5370 
Fl!X: 6091895-1858 

Dilution 
Factor 

Method Code 

10 BPA300.0 

10 BPA300.0 

10 BPA300.0 

1,000 HPA300.0 

10 BPA300.0 

10 EPA300.0 

10 BPA300.0 

10 BPA300.0 

** EPA 150.1 

1,000 BPA314.0 

EPA160.3 
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Shaw Environmenlol 
Analytical nnd Tte2tabj!lty Laborototie• 

LabJD 

SamplelD 

7881-4 

B3-20' 

Matrix Soil 

DateSampled 01123/2008 

Date Received OJ/25/2008 

000016 
17 Princess Road 

Lowrenceville, New Jersey OltM8 
Tel; 609/895-5370 
Fax: 609/895-1858 

~lWt~Mt~!i@h(fJ~t:#~)/=.;:~/{{:)::·::~:~::::~:::::.:::::::;~:::::~~y;=::):}::}\~:~::::.;:~:)}Yt:·.:\::>)):::t:~::r=:=;::·.:::.:;:~=h:::=::;f\::\ 
Dille Concen Qual 

PQL Pwameter 
Analyzed trlltitm 

(! U U11its 
baow 

Fluoride 01/30/2008 8.05 D mg/Kg 1.11 

Chloride 0113012008 26.6 D mg/Kg 1.11 

NrtciteasN 01/30/2008 l ,f u mgf(Cg 1.11 

Sulfue as S04 02/07/2008 9,500 D wg/Kg 111.23 

Bromide 01 /3012008 1.1 u mg/Kg l.ll 

Nitrate as N 01/30/2008 3.20 D mgfKg 1.11 . 

Chlorate Ol/30/2008 LI u mg/Kg l.ll 

Phosphate as P, ortho 01/30/2008 1.1 u m!Y'Kg l.ll 

pH 01/30/2008 8.49 su NA 

l>c:rchlorate,sol 01/31/2008 22,600 D ug/Kg 556 

Total Solids Ot/30/2008 89.9 % 10.0 

•• 5 grams soil added rn 50 mJ dH20. ~Je shaken overniglltand pH .reaQ. on water.. 

Slraw Environmental NJDEP certified Lcb lD I /001 . 
(I) Not listed (1.1 a Shaw Certified prrramatersr.mder tlze NJDEP lab cerrification program. 
(Z) Nat available as a cerrijied parami!ter under tlze NJDEP lab certification program. 
() 110 q~R~Iijicodol! ·sample nm undiluted 
(U) Campurmd not detected above method practical quantitation lrmit. 
(D) Sample analyzed at indic(l!cd dillltion 
(J) Estimated value above MDL and less thar' PQL 
(E) Estlm!Ued va/r;e beyond lihca.r range 

DilutiDII 
MDL Factor Method Code 

0.237 10 BPA300.0 

0.227 10 RPA300.0 

L813 10 EPA 300.0 

]7.353 1,000 EPA300.0 

0.318 10 EPA 300.0 

0.108 10 EPA300.0 

0. 190 10 EPA300.0 

0.258 10 EPA300.0 

NA .... EPA150.1 

85.3 1,000 EPA314.0 

1.970 HPA 160.3 
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Shaw Environmentul 
Analvtlcal and Trentabi!ity ~borntorie.• 

LahJD 

Sample lD 

Matrlr 

7881-5 

B3-25' 

Soil 

Date Sampleil 011'231'2008 

Date R eceived 01/.2.5/2008 

l7 Princess Rond 
l.Awrenceville, New Jersey08648 

Tel ~ 6091895-5370 
Fox: 6091895-1858 

~wr~~;r~~~¥i\~:}~:~:~:=;=qr~~8<?ti/2I~:{/~:}~:::~:;:~)(:~)~;j:~Fr\)A~}<:f::)/>::=r~;t:;:.;q;~·f~·::~~;p~j=~~=<~~:: 
Dllte Concen (l11al 

Par4111eter 
Analyzed traJion (A<i Units P(lL 

bdowl 

Fluoride 01/30/2008 25.7 0 mgfKg 1.20 

Chloride OJJ30/2008 5 1.7 0 mg!Kg t .20 

Nitrite asN OJ/30/2008 1.2 u mg!Kg L20 

Sulfute as S04 02/07/2008 1.160 0 mg/Kg 12.05 

Bromide 01/30/2008 1.2 u mg!Kg 1.20 

NitrateasN 01/30/2008 30.2 0 mg!Kg 1:20 

Chlorate OJJ30/2008 1.2 u mgfKg 1.20 

Phosphate as P, ortho 01/301'2008 L2 u mg/Kg 1.20 

wH 01/30/'2008 8.52 su NA 

Pllrchlorate,sul 01131/2008 59,900 D ug!Kg 602 

Total Solids OJJJ0/2008 83.0 % 10.0 

** 5 grams soil added to 50 m1 dH20, sample shaken overnight and pH read on wmer. 

Shaw Environmental NJDEP certified Lab lD 11001. 
(/) Not listed as a Show Certified p<Jramoters tinder the NJDEP lab certification program. 
(2) Not available as· a certified para meier 11nder tire. NJDEP lab certification program, 
( ' ) 110 quollficoti6n- sample n.n ~mdiluted 
(U) Compound not detected above method practictil quontitation limit. 
(D) Smnpl.: analyzed ot indicated dilution 
(J) Estimated value abo,•e MDL anrll<$s than PQL 
(E) Estimated w>h<e beyonrl lir,e<Jr range 

Dilutio11 
MDL 

Factor 
Method Code 

0.257 10 BPA300.0 

0.246 10 BPA300.0 

1.964 10 BPA.300.0 ---
],880 100 BPA.300.0 

0,345 10 BPA300.0 

0.117 10 EPA300.0 

0.206 10 BPA.300.0 

0.280 10 EPA. 300.0 

NA .. BPA 150. 1 

92.4 1.,000 BPA 3 14.0 

1.970 EPA160.3 
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000018 
Sl!aw Environmental 17 Princess Rond 
An alytieal and heatobiJity Lobor alodes Lawrenceville, New Jersey 08648 

Lab lD 

SampleiD 

Matrix 

7881-6 

8 3-30' 

Soil 

DateSampled OL/2312008 

Date Received 01/2.5/2008 

Tel; 609/895-5370 
Fax; 609/895-1858 

. fitffii~M#~~~~~~~ r::·i:iJ::i:::;:::\{Fn:\ .r\:::\:t:rtD)\It:::rt~i:rni/.n/{J)=~:=}::::::tr: :);::::::::::>t::=:+::::=:;:\t:;:=::~:=;~. 
Parameur Date Concetrt Qnal 

Ana/yted ration 
,_ UniiJ PQL 

below) 

Fluoride 01/30/2.008 10.4 D mg/Kg l.62 

Chloride 02/07/2.008 434 D mg/Kg 16.18 

NitriteasN 01 /3012008 5.-61 D :mgJKg 1.62 

Sull3te as S04 0'210712008 850 D mg!Kg 16.18 

Bromide 01/30/2008 1.6 u mg/Kg 1.62 

Nitrate as N 01/3012008 21.3 D mg/Kg 1.62 

Chlorate 0113012008 7.41 D mg/Kg 1.62 

Phosphate asP. ortbo 01/3012008 1.6 u :mgJKg 1.62 

pH 01/30/2008 8,64 su NA 

Perclllor.lte,scl 01131/2008 549,000 D ugfl{g 4,045 

Total Sotids 01/3012008 61.8 % 10.0 

• • 5 grJJDS soil added to 50 ml tlli20. sample shaken ovemig)tt and pH read on water. 

Sl:aw /?rzvlronmentol NJDEP certified Lab[!) 1 J 001. 
(I) Not lfstetl os a Show Certified paramaters unJer the NJDEP lab certiftcnlicn program. 
{2) Not awlilable os a Mrtifie4 parameter rmder the NJDEP lab tU:l'tijication program. 
( ) 110 quali[!Cfltimt ·sample""' undihlled 
{U) Camporoul not detecte4 abo•• metltod practical qlif1ntitation tim//. 
(D) Sample analyzed at iruficated dTI•IIion 
(J) Estimated value above MDL and /es$ th011 PQL 
(B) &timafed valu.e beyond linear range 

DilUtion 
MDL Factor 

Met/rod Code 

0.345 tO EPA300.0 

3.301 100 EPA300.0 

2.638 10 EPA300.0 

2.524 100 EPA300.0 

0.463 10 EPA300.0 

0.157 10 cPA 300.0 

0.277 tO EPA300.0 

0.375 10 EPA300.0 

NA ** EPA 150.1 

620.6 5,000 EPA 314.0 

1.970 EPA 160.3 
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Sbaw Environme.nt11l 
Analytleal .nnd Treatabjlity ,Laboratories 

LabiD 

Sample ID 

7881-7 

B3-3S' 

Matrix Soil 

Date Sampled 0112312008 

Date Recetved 0 1/2512008 

000019 
17 Princess Road 

Lnwreuceville, New Jersey 08648 
Tel; 609/895-5370 
Fax: 609/895-185~ 

t:iW~WM?.#.~i#:;~:~:-):f}):ff:Jt::;::?f??f·/.~;:::~::(-))}::::::::f:=:():;:::~==~;:f~~::·{·=)::::::::~::::~~=H?~t>ft.:~:::gr(f:} 
Date Conac/lt Q11al 

PIITameter 
Analyzed ration (sM Units PQL 

b.Zu,..l 

Fluoride 01/30/2008 12.5 D mgiKg 1.60 

Chloride 02/07/2008 546 D mg/Kg 16.03 

Nitrite as N Oi /30/2008 9.92 D mg/Kg 1.60 

Sulfute as S04 02/07/2008 928 D mg/Kg 16.03 

Bromide 0 ! /30/2008 1.6 u mg!Kg 1.60 

Ni1rateasN 0 1130/2008 23.4 D mgi1Cg 1.60 

Chlorate 01/3()/2008 9.3 1 D wgiKg 1.60 

Phosphate as P, ortho 01/30/2008 1.6 u mgiKg 1.60 

pH 01/30/2008 8.87 su NA 

Petchlo.ratt;sol 02/04/2008 667,000 D ag/Kg 8,013 

Total Solids OJ/30/2008 62.4 % 10.0 

*- 5 grams soil added to 50 ml dB20, sample shaken ovemigllt and pH read on watec 

Sl1aw Envirorun•nt(J/ NJDEP cenijied Lab fD 11001. 
(I) Not listed as o Shaw Certified paramaters ·under the NlD]iP lnh certijicoticn program. 
(2) Not available a.r a certifii!d porapteJ~r under tlre NJDEP lob cerliflcollon progranL 
( ) no qualtficatkJn -sample""' IUidiluled 
(U) Compound 110t defeated obove method practiaal quanti/alton limit. 
(D) Sample analyzed al indicated dilution 
(J) Esh'lnated vallte abov~ MDL and lcsJ thm1 PQL 
(e) Estimated ~~alue beyond linear range 

DilutUm 
MDL Factor 

MctftodCodc. 

0341 JO El>A 300.0 

3.269 100 BPAJOO.O 

2.612 10 EPA300.0 

2 .500 100 EPA 300.0 

0 .458 10 EI'A300.0 

0_155 10 EPAJOO.(l 

0.274 10 BPA300,0 

0.372 ! 0 EPA300.0 

NA ... EPA 150.1 

1,229.2 10,000 EPA314.0 

1.970 EPA 160.3 
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Shaw EnvironmentAl 
Analytical nnd Tl'eatahllltv r.~nboratodes 

Lab ID 

SampleiD 

M:1trix 

7881-8 

83-water 

Aqueous 

Date Sampled 01123/2008 

Date Reuived 01/25/2008 

Date Conceltlrat Qual 
J>arametel' 

Analyzed wn ( X&! U11'i!J PQL 
bslJtttt) 

Fluoride 01/30/2008 0.77 mgJL 0.10 

Chloride ovo·m,oos 9 15 D mgJL 10.00 

Nitciteas N 01/30!2008 6.08 mgiL 0.10 

Sulfite as S04 02/07/2008 1,310 D mg7L 2.00 

Bromide 01/30/2008 0.1 (J mg1L 0.10 

Nitrate as N 01/30/2008 40.1 D mg1L 2.00 

Chlorate 01/30/2008 25.8 mgiL 0,10 

Phosphate asP, ortho Ol/3012008 0.1 u rug~L 0.10 

pH Ol/30/2008 7.48 su NA 

·Pcrchlorate,so1 01131/2008 1,150,000 D ug/L 5,000 

Shaw E11viromnental NJDEP certified Lab 1D J 1001. 
(I) Not listed as a Shaw Certifi·ed paramatt~rs 1111der til$ NJDEP lab certificotion progrartt 
(2) Not available as a certified parameter 11nder the NJDEP lab certification progl'am. 
( J no qualification ·sample nm 1111diluted 
(U:) Comp011nll not detected tlbow metlrod practic.al quantitiJtiC<n limit. 
{/)) Sllil!ple ll!lJi/yzed al indic(Iled dilution 
(J) Estimated value above MDL and les.r than PQL 
(E) Estimated value beyond lim;(lr rmrgc 

MDL 

0.()2.1 

2.040 

0.163 

0.312 

0.029 

0.194 

0.017 

0.023 

NA 

767 

OOCW20 
17 Princess. Road 

l..owrenceville, New Jersey oa648 
T:el; 609/895-5370 
Fa.x: 6091895-1858 

Dilution 
Factor 

Metl1od Code 

EPA300.0 

100 BPA300.0 

1 BPAJOO.O 

20 BPA300.0 

BPA300.0 

20 EPA300.0 

EPA 300.0 

1 EPA300.0 

BPA150.1 

10,000 ~A314.0 
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Shaw Environmental 
Analytical audc Treat11bi!Hv L aboratoriM 

LabJD 

SampleiD 

7881-9 

B6-S' 

Matrix S11iJ 

Date Sampled o L/23fl.008 

Date Received 01/25/2008 

OUOU21 
17 Princess Road 

lawroucevllle, New Jersey 08648 
Tot; &l9/89S-S370 
flllX: 609/895-1858 

~®.iJi~~#.ff.¥:t/ttt~~t:::;::~::/:)::::~ :::::::; Lt§.??<~>l?t?/~l<~f)~~?~tun~A~;{:~ }t~=~ . =r::.::::~: ::rr~~:-:\:::::: :=:-:=·:.;:\ 
D ill/! GI1HCI!1l Qual 

On ill Parameter 
AllalYz,ed "ation 

(•u PQL 
bdow) 

Fluoride Ol/30fl.008 2.11 D .mg!Kg 1.11 

Chloride 01/30/2008 9.40 D mg/Kg 1.11 

Nilriteas N 01/30/2008 1.1 u ntg/Kg 1.11 

Sulllueas S04 02/07/2008 1,660 D fi\8/Kg 11.11 

Bromide 01/30/2008 1.1 u m.g/Kg 1.11 

NitrateasN 01/30/2008 1.1 u mg/Kg 1.11 

Chlomte 01/30/2008 1.1 u mg/Kg 1.11 

Phosphate asP, ortho 01/30/2008 1.1 u mg!Kg l.ll 

pH 01130/2008 9.03 su NA 

Perch10r.1te,so1 01/31/2008 5,390 D ug/Kg 556 

Total Solids 01/30/2008 90.0 % JO_o 

.... 5 grams soil added to 50 mJ dH20, sample shaken overnight and pH read on water 

i>'11aw Environmental NJDEP certified lAb m 1 /IJ01. 
(1) Nut listed a.• a Shaw CertiflP.d para miller~ unde.r tire NJDEP Jab certification program. 
(2) Nut available a.• a r.~;rtifit-:JI p<trameter mukr tire NJDEP lab OP.rtiflcatior~ program. 
( } no qualification • .<ample n11t Wldiluted 
(U) Compound not dei~U:ted above met/rod pracliCJll quanlftation limit. 
(D) Sample analyzed at indicated dilurion 
(J) &ti1naled va/uec above MDL and less than PQJ.. 
(EJ &timaleilva/uebeyond Hnear range 

DiJIItUJTI MDL 
Factor 

MetllodCode 

0_237 10 .EPA300.0 

0.227 10 EPA300.0 

l.Sll 10 BPA300.0 

1.733 100 BPA300.0 

0.3 18 10 El>A300.0 

0.108 10 EPA300.0 

0.190 10 EPA300.0 

0.258 10 BPA300.0 

NA ... EPA 150. t 

85.2 1,000 EPA314.0 

L970 EPA 160.3 
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Sbow Environmental 
An11lytlca l ond Tteatabilitv"Loboratodt$ 

LabiD 

Sample iD 

Matru 

7881-10 

B6-10' 

Soil 

Date Sampled 01/23/2008 

Date R ecelved 01/2512008 

Parameter 
Date 

Analyzed 
Co11ce11 Qual 
trillion 

Fluoride 0 1/30!1008 43 1 

Chloride 01130/2.008 2..26 

Nitrite as N 0 113012008 1.1 

Snlfute as S04 02/07/2008 493 

Bromide 01130/2008 1.1 r--------------------
Nitrate as N 0 l/30/2008 1.1 

Chlo.rate 0 l/30fl008 1.1 

Phosphate asP, ortho 0 1130/2008 1.1 

pH 0 1130/2008 9.43 

Perchlorate,sol 02/0412008 2,090 

Total Solids 0 1130/2.008 91.9 

D 

D 

u 
D 

u 
u 
u 
u 

D 

Units PQL MJJL 

m,g!Kg 1.09 0.232. 

UWKg 1.09 0.2.22 

mgiKg 1.09 1.774 

mgfKg 10.88 1.697 

mg/Kg 1.09 0.3 11 

mg!Kg 1.09 0.106 

mg/Kg 1.09 o. 186 

mg/Kg 1.09 0.252 

su NA NA 
ug/Kg 54 8.3 

% 10.0 1.970 

... 5 grams soil added to 50 ml dH20, sample shaken overnight and pH read on wattt. 

Shalv Ertvironmefltal NJDEPr.ertifred Lab TD 17001. 
(I) Not li.vted as a Shaw Certified para malus •mder the NJDEP lab certifrcatinn program. 
(1) Not available as a certified parameter under the NJ.DEP lab certification program. 
() 110 q~o/ijicolion • sample run undil~teil 

(U) Compound not deteeJed above 111ethod P''(JCtica/ fJU!Jrtlilation limit, 
(D) Sample analyzed at indic<Jted dilution. 
(J) Estimated value above MJJL and less than PQL 
(E) Estimated value beyond linear rtmge 

000022 
17 l'ri.uoess Road 

Lawll!!lct>ville, New Je.rsey 08~ 
Tel; 609/895-5370 
Rax: 609/895-1858 

Diiutio11 
Factor 

10 

10 

10 

100 

10 

10 

10 

10 
.,,. 

100 

MeJllod Code 

BPA3QO.O 

BPA300.0 

EPA300.0 

EPA300.0 

BPA300.0 

BPA300.0 

BPA300.0 

EPA300.0 

EPA 150_-1 

6PA3 14.0 

EPA160.3 
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Shaw .Knviroomentol 
Anlllytical uod Treat3bility .Luboratorles 

LabiD 

SampleiD 

Matrl~r 

7881-11 

B6-1S' 

Soil 

DateSampled Olt24/2008 

Date Received o 1/25/2008 

Parameter Date 
A11alyv:d 

Concen Qual 
tration (let: 

bolow)_ 
Units PQL MDL 

Fluoride 01/30/2008 3.92 D mg!Kg 1.10 0233 

Chlotide 0 l/30/2008 13.3 D mg/Kg l.lO 0.223 

Nitrite as N 0 1/30/2008 1.1 U mg/Kg 1.10 1.785 

Snltate as S04 02107/2008 11,040 D mg!Kg 109.53 17.087 

Bromide o 1/30/2008 1.1 U mg/Kg 1.10 0.313 

Nitrate as N 01/3012008 1.07 JD mg!Kg 1.10 0.106 

Chlorate 01/30/2008 1.1 U mg!Kg l.IO 0.!87 

Phosphate asP, ortbo 01/30/2008 1.1 U mg/Kg 1.10 0.254 

pH 01/30/2008 8.65 su NA 

Perchlorate,sol 02104.12008 8,420 D ug/Kg 55 

Total Solids 0 l/30/2008 91.3 % 10.0 

• * 5 grams soH added to 50 ml di:J20, sample shaken overnight and pH :rea4 on water. 

Shaw Envlr01:mental NJDEP certified [tJ.b lD 11001. 
(1) Not/ivied a.v a Shaw Certified paramaters under the NJDEP lab certification program. 
(2) Not available at a certified parameter under the NJDEP lab certification program. 
() no qualifiCIJtion . sam pi• nm wtdi!uted 
(U} Compound not deJected abov.s method practical quontitaiion limit. 
(D) Sample a11alyzed at indicated dilution 
(J) Estimated value above MDL and less that• PQ,L 
(E) &rlmated value beyond linear range 

NA 

8.4 

1.970 

000023 
17 Prin= Road 

L3wre.n.ce.viUe, New Joi'Sey 08648 
Tel; 609/895-5370 
F!IJC 609/895-1858 

Dilution 
Factor 

10 

10 

10 

1,000 

10 

10 

10 

10 

100 

Method Code 

BPA300.0 

t!PA300.0 

BPA300.0 

BPA300.0 

EPA300.0 

BPA300.0 

BPA300.0 

EPA300.0 

EPA 150.1 

ffi'A 314.0 

BPA 160.3 
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Shaw Environmental 
Analvt!oal an.d ]):eo l ability Laboratories 

LabiD 

SampleD> 

7881-12 

86-2.0' 

Date Sampled (Hf24/2008 

Date Received 01/25/2.008 

l\'latrii Soil 

Parameter 

Fluoride 

Chloride 

NiJrite as N 

Sullilte as S04 

13-romide 

INi1rate as N 

Ch.lo.1:3te 

Phosphate as P, ortho 

pli 

Petc.hlorate,sol 

Total Solids 

Date 
A11alyzed 

Concen Qllal 

tration ''"' fH:/D~ 

0 l/3012008 3.89 D 

0 l/30/2008 21.0 D 

01/30/2008 1.1 u 
02/07/2.008 18,300 D 

Ol/30/2008 1.1 u 
0 1/3012008 4. 79 D 

01/3012008 1.1 u 
0 l/3012008 1.1 u 
01/30/2008 8.45 

Ol/3lf2008 46,000 D 

01/30/2008 88.9 

Units 

mg/Kg 

mg/Kg 

mg!Kg 

mg/K.g 

su 
ug/Kg 

PQL MDL 

1.12 0.240 

1.12 0.229 

1.12 1.834 

I 12,49 17.548 

1.12 0.322 

1.12 0. 109 

1.12 0.192 

l.12 0.261 

NA 
281 

10,0 

NA 

43.1 

1.970 

"'" 5 grams soil added to 50mldH20, sample shaken ovemigbtandpHread on water. 

Shaw E11virmmoental NJDEP certified l.,ab TD J I /JO J. 
(l) Not listed as a ShmY CArtified paMmaters under the NJDEP lab certification prpgram. 
(J) Not available as a certified parami.!.ler tmder tloe NJD£1' lab certification program. 
() no quallfo:ation - sample nm umitlt1ted 
(r I) Compmmd r10t detected above metlond pmr.lic<JI quantilation limit. 
(D) Sa11tple analy:zecl at indicated diiNiion 
(J) Estimated value abuve MDL ancT /e.rs titan PQL 
(E) Estiltlated value beyo11d liniXlr ro,.ge 

Lawreru:evilk, New Jersey 08648 
Tel~ 609/895-5370 
FlllC: 609/895-1858 

Dihltion 
Factor 

10 

10 

10 

1,000 

10 

10 

lO 

10 

•• 
500 

Method Code 

EPA300.0 

BPA:JOO.O 

EPA 300.0 

EPA 300.0 

EPAJOO.O 

EPA:JOO.O 

EPA:JOO.O 

BPA300.0 

EPA150.1 

EPA 314.0 

EPA 160.3 
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Sho,. Euvirolllnenb! 
Arullytica! and Trestabi!itv Laborator ies 

LabiD 

SampleiD 

7881-13 

BG-25' 

Mntrix Soil 

Parameter 

Fluoride 

Chloride 

Nitrite as N 

Sullate as S04 

Bromide 

NitrateasN 

Chlorate 

Phospha1e as P, octho 

pH 

l?erchlorate,sol 

Total Solids 

r~ttion 

OU3012008 9.47 

0 !{3012008 61.5 

01/30/2008 Ll 

O'U07/2008 5,070 

01/30/2008 1.1 

01/30/2008 10.0 

01/3012008 t.l 

01/3012008 1.1 

01/30/2008 8.60 

O'U04/2008 llO,OOO 

OUJ0/2008 88.6 

DateSampled 0112412008 

Date Received 01/25/2008 

D nWKg 1.13 0.240 

D mg/Kg 1.1 3 0.230 

u mgiKg 1.13 1.840 

D mg/Kg 112.87 17.607 

u mg/Kg 1.13 0.323 

D mg/Kg 1.13 0.109 

u mgiKg 1.13 0.193 

u mg/Kg 1.13 0.262 

su NA NA 

D ug/Kg 564 86.6 

% 10.0 1.970 

** 5 gr.nnssoil added t:o SO ml c!H20, sample shaken overnight and pH read on water. 

Shaw EnviromneJltal NJDEP certified lab ID 1/001. 
(1) Notli3ted as a Shaw Certified paramaters 1mdcr the NJDEP lab certification program. 
(J) Not available. 0.1 a cv:rtified parameter under the NJDEP lab certific<Jtion program. 
( ) no qualiflootlon - sample run UJ~dilut<d 
(U) Cainpctlnd tiot detected above m~thod practical C(l<anlilation limit. 
(D) S0(11ple aJJolyzed al indic(Jted dilufiof' 

(J) Estimated yal,te above MDL and les$ than PQL 
(E) Estimated value beyohd linear r011ge 

QUOQ25 
17 Princess Road 

Lawreno.eville, New Jersey08648 
Tel; 609/895-5370 
Fax· 609/895-1858 

Factor 
MetltodCotle 

10 EPA300.0 

tO EPA300.0 

10 EPA300.0 

1,000 BPA 300.0 

10 BPA 300.0 

10 BPA300.0 

10 EPA300.0 

iO BPA300.0 

EPA 150.1 

1,000 EPA 314.0 

EPA 160.3 
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Shuw .EpvjronmenM 
Anlllytiealotnd TreatabilltyLaboutories 

LabiD 

Samp1e iD 

Mntrix 

7881-14 

86-30' 

Soil 

DateSamp1ed 01124/2008 

Date Received 0 1/25/2008 

Pwameter 

Fluoride 

Chloride 

NilriteasN 

SulJate as S04 

Bronride 

Nitrate as N 

Chi ocate 

Phosphate as P, ortlto 

pH 

Perc.hlorate,sol 

Total Solids 

Date 
Analyzed 

Concen Qual 

~ration 

Ol/30t2008 11.\ D 

01130/2008 480 D 

01/30/2008 1.8 u 
02/07/2008 944 D 

01/3012008 1:8 u 
0 U30!2008 6.63 D 

0 1/30/2008 1.8 u 
0 l/3012008 1.8 u 
0 t/3012008 8.64 

Ot/3 1/2008 19.700 D 

01130/2008 56.7 

PQL MDL 

mg/Kg 1.76 0.376 

mg!Kg 1.76 0.360 

mg!Kg 1.76 2.875 

~ 17.64 2.75 1 

mg!Kg 1.76 0.504 

mg!Kg 1.76 0.171 

mg(Kg 1.16 0.302 

mg!Kg l. 76 0.409 

SU NA NA 

ug!Kg 441 67.6 

% 10.0 1.970 

•• 5 grams soil added to 50 ml dll20, S3Il)ple shaken overnight and pH read on w.tter. 

SfJttw Environmental NJDEP certified Lab fJ) 11001. 
(1) Not listed as aS/row Certified paramaters· under tile NJDEP lab certification program 
(1) Notln'ailable as a certified parameter under t/Je NJDEP lab certifiClltion program. 
( ) no qual!ficadon. rample nm omdilutcd 
(U) Compound not detected above method practical quantitation limit. 
(D) Sclllople <lntil;.>ted at ilodicateJ dilution 
(J) &timntecf 'V<lhle above MDL and less than PQJ. 
(E) Ltimaled value beyond linear ra11~e 

000026 
17 Princess Road 

Lawrenceville, New Jersey 08648 
Tel; 609/895-.5370 
Fill<: 609/89.5-1858 

Di/IIIWn 
Factor 

10 

10 

10 

100 

10 

10 

10 

10 

500 

Method Code 

13PA300.0 

EPA300.0 

EPA.300.0 

EPA300.0 

EPA300.0 

EPA300.0 

EPA300.0 

EPA300.0 

EPA 150.1 

EPA314.0 

EPA 160.3 
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Shaw Euviroutnental 
Analytical ond Tr•.atability Laboratories 

LabiD 

SampleiD 

Matrix 

7881-15 

Bo-35' 

Soil 

Date Sampled 0112412008 

Date ltue.ived 0 l/2512008 

oooua? 
17 Prinooss Road 

LawrenceviUe, New Jer~y 08648 
Tel; 609/895-5370 
Pa;s: (i09/S9~-185S 

tgi~~t~W~tEi~i::~j~}n+r:~~:·:·~;::\~#:~~=ji~~:~=u:~:~:::~~=~~:~:~r~~~(j.~::;:r~~r~:n:~~: :=:::::g::;~j::: ::::~==::~=::::::=:;~~:::~~::~:::~)::::rri=::::::~t:~:::~:·:.~: 
Date Concen Qttal 

Parameter 
Analyzl!tl tration (u• UniLV PQL 

hJ•w) 

Fluoride 01/3012008 10.5 D mg/1{& 1.76 

Chloride 0 1/30/2008 479 D mg!Kg 1.76 

NilriteasN OJ/30t2008 1.8 u mgf.Kg 1.76 

SuJ.Jale as S04 02/07/2008 1,050 D mglKg 17.61 

Bromide 01/30/2008 1,8 u mg!Kg 1.76 

Nitrate as N 01/30/2008 5.61 D mg/Kg 1.76 

Chlorate Ol/30t2008 1.8 u mg!Kg 1.76 

Phosphate as P, ortho 01/30/2008 ] .8 u mglKg 1.76 

pH 01/3012008 8.99 su NA 

Perchlorate, sol 01/Jl/2008 26,600 D ug!Kg 440 

TotaJ Solids 01/30t2008 56.8 % 10.0 

u 5 gmms soil added to 50 mi11H20, sample shaken overnight and pH read on water. 

Shaw EtiVirollm~ta! NJDEP certified Lob W 1 !OOJ. 
{1) Not listed o.r a Show Certified paramater!l under the NJDEP lab CJmijiaatiun program 
{1) Not available ar a certified parameter wrder the NJDEP lab certificaJian p-ogram. 
{ ) M quolijicofion- sample nm llnt/J1,,red 
(U) Compound »ot detecled above mei/•od practical quaaJilation limit 
(D) Sample analyJ<!fl at indicated dilution 
(JJ Estimated value above MDL and lt!.Y.t than l'QL 
(B) Estimared value beyund llneor ronga 

Dilution 
MDL 

Factor 
Metltod Code 

0.375 10 EPA300.0 

0.359 10 EPAJOO.O 

2.870 10 EPA300.0 

2.746 100 EPA300.0 

0.5.04 10 EPA300.0 

0.171 10 EPA300.0 

0.301 10 EPA300.0 

0.408 10 BPAJOO.O 

NA •• BPAJ50.1 

67.5 500 EPA314.0 

1.970 EPA 160.3 
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Shaw Envtrollmental 
Anulytleal und Theatabl!itv L6boratorfg 

Lab iD 

Sample iD 

Matrix 

7881-16 

B6-\Ydler 

Aquei)IIS 

Date Sampled 01/24/2008 

Date Received 01125/2008 

000028 
I 7 Princess Ro!l.d. 

Lawrenc~ville, Now Jersey 08648 
Tel; 609/895-5370 
FW<: 609/895-1858 

~flhl&.jJ~&:~~mt:JIJ}.Tt=~~~~~i±\);~;s:=~===i=l=ik~)tWM.t;~=~-~~t:::~:~ruu.::: ·u:~~r=>J<~:t:=::~:::=.~~~J~m~=~;~~~-~~===:~=~:===~-•-
Date C011cen Qual 

Pllrameter 
Ana/fled tradon r .... Units PQL 

beJ•w) 

Fluoride 01/3012008 0.41 mg/L 0.10 

Chloride 02/0712008 796 D mg!L 10.00 

Nilriteas N 01/3012008 0.1 u mg/L 0.10 

Sulfute as S04 02/07/2008 1,340 D mg!L 10.00 

Bromide 01/3012008 0.1 u mg/L 0.10 

Nittateas N 01/30/2008 10.5 mg/L 0.10 

Chlorate 01/30/2008 17.5 mg!L 0,10 

Phosphate as P, ortho 01/30/2008 0.1 u mg/L 0.10 

pH 01 /30/2008 7.76 su NA 

Perchlora1e,sol 01/3112008 42,300 D ug!L 2,500 

Shaw Environmental NJDEP certified l-ab fD /100/. 
(/)Not listed as a Shaw Certified paramaten~ tmdertlreNJD£P lab certification program. 
(2) Not available as a certified parameter under the NJDEP lab certification p-ogram. 
( ) 111> 'flUl/ifir:alion • •ample nm wtdiluted 
(U) Compound not detected above rnethnd practical qrumtilation limit. 
(D) SfJmple an<rlyted at indioated diitllion 
(J) E3timoted value a!Jove MDL llfld /t;$s fhan PQ;L 
(E) Estimated value beyond linear range 

Dilution MDL Factor 
Method Code 

0.021 1 EPA 300.0 

2.040 100 EPA 300.0 

0. 163 F.PA 300.0 

1.560 100 'EPA300.0 

0.029 EPA 300.0 

0.010 .EPA300.0 

0.0 17 E.PA 300.0 

0.023 EPA300.0 

NA EPA 150.1 

384 5,000 EPA314.0 
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Shaw Ehvi:ronwental 
Analvtical and Treatability Laboratori .. 

LabiD 

SampleiD 

Matrix 

7881-17 

BS-5.5' 

SoU 

Date Sampled 0 l/24/2008 

Date Received 0 1/25i2008 

Pllr aii1eter 

Fluoride 

Chloride 

Nitrite as N 

SuHlne as S04 

Bromide 

Nitrate as N 

Chlocale 

Phosphate as P, orOto 

pH 

Perchlorate,sol 

Total Solids 

Dl!.le 

A11aly:ed 
amcen Qual 
muion 

0 1130/2008 6.24 D 

01130/2008 1'2..0 D 

01130/2008 l.l u 
01/30/2008 189 D 

01/30/2008 1.1 u 
01/3012008 1.21 D 

01 /30/2008 1.1 u 
01/30/2008 1.1 u 
01/30/2008 9 . .49 

01131/2008 5,410 D 

01/30/2008 90.0 

Units PQL 

mg/Kg l.Ll 

mg/Kg l.ll 

mg/Kg Lll 

mg/Kg 1.l L 

mgfKg 1.11 

mgll<g l.ll 

mg/Kg Ll1 

mg/Kg l.ll 

su NA 

ug/Kg 278 

% 10.0 

"'* 5 grams soil added to 50ml dH20, sample sbakenovemightand pH read on water. 

Shaw Emnronnrental NJ DEP certifi!M lAb ID I /001. 
(J) Not listed as a Shaw Certified paramaters wrder the NJDEP lab cerlijication program. 
(2) Not available us a certif>ed parameter Tinder thi! NJDEP lab url!fication pragrarn. 
( ) no quoliflcatiolf • <lllllple nm undiluted 
(UJ Compound not defected a bow method practical quantitation limit. 
(D) Sample aJialyzed at i11dicated dilution 

(.!) Estimated vatu~ above MDL 011d less tlran PQL 
(!!.) Estimated value: beyond linaar range 

MDL 

0.237 

0.227 

1.811 

0.173 

0.3\8 

0.108 

0. 190 

0,258 

NA 

42.6 

1.970 

000029 
1 7 Princess Road 

Lawrenceville, New Jersey 08648 
Tot; 609/895-5370 
!'ax: 609/895-1858 

Dihttion 
Factor· 

10 

10 

10 

10 

10 

10 

\0 

10 

500 

.Metlt11d Code 

EPA300.0 

EPA 300.0 

.EPA300.0 

EPA300.0 

EPA 300.0 

BPA300.0 

EPA 300.0 

BPA300.0 

EPA 150.1 

.EPA314.0 

EPA )60.3 
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Sh:ow Environmi!Jtt&l 
Analytical and Treatability Laboratoric• 

Labm 
Sample iD 

Matrix 

7881-18 

BS-10' 

Soil 

Date Sampled Olf24/2008 

Date Received 01/25/2008 

000030 
17 Princess Road 

Lawrenceville, New Jersey08648 
Tel; 609/895-5370 

Fax: 609/895-1858 

t~Mf~W!M#h:~ : ~:)If:fj('\?J::~}E::}]/J\)/{}:}:i(Mf-:t/~~ ·=~-::·~-~-·· ::>~t,~:~1:::~: tf=~-~:~·:::~t~·~::·~::;;::;;;~;~J:t 
Dille Concen Qual 

Partmteter 
Analyzed tratwn (• .. Units PQL 

bd. ,.) 

Fluoride 01/3012008 5.31 D mg/Kg l.l l 

Chloride 01130/2008 18.7 D mg/Kg 1.11 

Nitriteas N Ol/3012008 1.1 u rnWfCg 1. 11 

Sulfueas 804 01/30/2008 207 D mgiKg 1.11 

Bromide 01/30/2008 1.1 u mgiKg 1.11 

Nitrate asN 0 1/30/2008 2.20 D mgiKg 1.11 

Cblotate 01130/2008 l.l u rnWfCg 1.11 

Phosphate as P, ortho 01130/2008 l.l u mgiKg 1.11 

pH 0 1/30/2008 9.59 su NA 

Perehlorate,sol 01/31/2008 13,900 D ugiKg 277 

Total. Solids OJ/30/2008 90.1 % 10.0 

..,. 5 grams soil. addod to SO ml d.H20, sample shaken overnight and pH read o n water 

Shaw Environmemal N./DEP cerrifi«JLal> TD I 1001. 
(1) Notli• te4lt1 a Shaw Certifie4 parammers !in tier the NJDEP lab certifitx~tivn program. 
(2) Not available tt1 a cer/ified paromae;- un;le:r the N./l)EP lob certijitx~livn program. 
() no qun./ificalion · sample nm undiluted 
(t(} Compound no/ deiected o/xive method pracricol quantilationlimir. 
(D) S"'hpl~ a~~alyze4 at indioatcd dil11lion 
(/) Estimaulil valu¥ abow MDL and less 1~"'' PQ,L 
(E) Estimated value bcyond linear range 

Dilution 
MDL 

f'a,1or 
Metlwd Code 

0.236 10 BPA300.0 

0.226 10 EPA 300.0 

1.809 10 ElPA300.0 

0. 173 10 BPA300.0 

0.3 17 10 BPA300.0 

0.108 10 EPA300.0 

0. 190 10 EPA300.0 

0.257 10 .EPA 300.0 

NA - EPA 150.1 

42.6 500 BPA314.0 

1.970 BPA 160.3 
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Sbnw Eavironmental 
Analvtlenl atld Treatability Laborotorieo 

LnbiD 

Sample iD 

7881-19 

BS-15' 

Date Sampled 01/24/2008 

Date Received 0 J 125/2008 

Matrtr Soil 

~~if~j~@.tw.//t{~::::}~~dttM:J{:~}-~~-:::\;.::::}::;:f:::~ :~~ t:::::::~~=:::::::::J:)):~:::~ :: 
Date Cimcen Qllal 

Parameter A11alyted /ration (-•"" Units PQL 
bel.,! 

Fluoride OJ/30/2008 4.18 D mgfKg 1.09 

Chloride 0!130/'lOOS n.s D mg!K~ 1.09 

Nitrite as N OI /JOI'l008 1.1 u mg!Ke ).09 

Sulfilte as S04 02107/'lOOS 3,910 D mg/K@ 21.74 

Bromide 01130/'lOOS 1.1 u mg!Kg 1.09 

NitrateasN 01130/'lOOS 10.9 D mg!Kg 1.09 

Chlorate OJ/JOI'l008 1.1 u m,g!Kg 1.09 

Phosphate as P, ortho OJ/30/'l0()8 l.l u mg!Kg 1.09 

pH 0\/30/2008 8.85 su NA 

Percblorate,sol 0\/31/2008 80,400 D ug!Kg 272 

Tota1Sol:ids OJ /30/2008 92.0 % tO.O 

*- 5 gr:uns soil added to 50 rol dH20, sample shaken ove.mightand pH read on water. 

Shaw ErMronmental NJDEP cer'Jifiad Lab ID 11001. 
0) Not listed us a Shaw Certified paramaters under I he NJDEP lab certification progr<Im. 
(2} Not aWiilable. as a t:J<rtified parameter t~nder the NJDEP lab certification progranL 
( ) n<> qualification - sample nm wuliluled 
(U) Compound not detected abave method practical quantitatlon limit. 
(D) Samplt<analy:zed at irulicotttl di/Jitiun 
(J} &rimated value abow~MDL mrd fells than PQL 
(EJ &rimated value beyond linear range 

MJ>L 

0.232 

0.222 

1.772 

3.391 

0.311 

0.105 

0.186 

0.252 

NA 

41.7 

1.970 

000031 
17 Princess Road 

I.awrenc:cville, New Jersey08648 
Tel; 609/895-5370 
Fax: 609/895-1858 

;~: ~~: ~~: ·::::: ::_-: :~ il ~~ ~ ~~~t~~ =f ~: t: ~~~ii~:~~~ ~: ~~ ~~ ~; ~ ~ ~ ~ 
Dilution 
F4ctor 

Meth11d Code 

10 EPA300.0 

10 EPA300.0 

1.0 EPA300.0 

~00 EPA 300.0 

10 I!PAJOO.O 

10 EPA300.0 

10 BPA300.0 

10 EPA300.0 

** EPA 150.1 

500 BPA 314.0 

EPA160.3 
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Sh•w Eovimnm<ntal 
AnalyllcK) anc'l Treatablljty L11boratories 

LabiD 

S:.unpkiD 

7881-20 

BS-20' 

Matrix SoU 

Date Sampled 0112412008 

Date Received o 112.5/2008 

000032 
17 Princess Road 

Lawreuceville, New Jersey 08648 
Tel; 609/895-5370 
Fax: 609/895-1858 

ilt~~~M~#di~J:L.J~-:~)}{i.:ttt::~)):=:::m=:~~::;::~::;:::;:\?~~ :I:~; :J~f_~~~:t)L:~~:S:~~~-:~<':\~L<~.-~<::::J::~:::p~~::~: 
Date Con cent Qual 

Parameter 
Analyzed tat/on (U!e Unils PQL MDL 

baowl 

111noridc 01130/2008 12.4 D mg!Kg 1.19 0.253 

Chloride 01130/2008 109 D mg!Kg 1.19 0.243 

Nitriteas N 01/3012008 l.2 u tOg/Kg L19 1.938 

Sulfilte as 804 02/071'2008 13,100 D m~ 118.91 18.549 

Bromide Ol/30/2008 l.2 u mg!Kg 1.19 0.340 

Nitrate as N 01/30/2008 29.5 D mgiKg 1.19 0.11 5 

Chlorate OJ /30/2008 1.2 u mg/Kg l.l9 0.209 

Phosphate asP, ortllo 01130/2008 l.2 u mg/Kg 1.19 0.276 

pH 01/30/2008 8.27 su NA NA 

Pcrchlorate,sol 02/04/2008 213,100 D ug/Kg 2,973 456.0 

Total Solids 01/30/2008 84.1 % 10.0 1.970 

•• 5 grams soil added to 50 mLdH20, sample shaken overnight and pH read on water. 

Shaw Environmental NJDEP cartified Lab ID I 1001. 
(I) Not listed as a Shaw Certified poramaters undu the NJDEP lab certification program. 
(2) Not available a.< a Clll"t ijieil parameler under the NJDEl' lab certification progrttm 
( ) no quul!fll"Ation - ••mple run WtdlluiP.d 
(U) Compound not aelect~.d above method p ro.crical quantltation limit. 
(D) Sample analyJed at indic(!ted diltui<m 
(J) &tima.ced value abo1•e MDL am/less than PQL 
(1!) Estimated \!al11e beyond linMr range 

DUution 
Factor 

Method Code 

10 EVA300.0 

10 EPA 300.0 

10 EPA 300.0 

1,000 BPA 300.0 

10 EPA300.0 

lO EPA300.0 

10 EPA 300.0 

10 EPA300.0 

•• ElPA 150.1 

5,000 EPA314.0 

BPAI60.3 
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000033 
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l...ablD Analysis dates 

788 1- I lf.ll/2008 21412008 

7881· 2 1/31/2008 21412008 

788 1· 3 1131/2008 

7881· 4 1/3 1/2008 

788 1· s 1131/2008 

7881· 6 1/31/2008 
7881· 7 113112008 2/4/2008 

7881· 8 1131/2008 

7881· 9 l/31/2008 

7881· 10 1131/2008 2/4/2008 

788 1· II 113112008 214/2008 

7881· 12 1131/2008 

7881- 13 1/3 112008 21412008 

7881· 14 1131/2008 

7881· 15 1/31/2008 

7881· 16 113112008 

7881· 17 1!3tn008 

7881 · IS 1131/2008 

7881- 19 1/3112008 

7881· 20 113112tl08 21412008 
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Cahbranon Standard recovenes: 

Initial Cahbtation Date: 

c~l standnrd 

cal Slnndard 

cal Slandard 

cal standard 

en I standard 

cal sumdard 
cal stnndnrd 

QCChcck Date: 

Sample: 

QC Check 

Sample 

Olank 

Stdppb 

o.s 
I 

5 

20 

50 

100 
200 

1013112007 

Std ppB 

10.0 

Date 

10/31/1007 

t0:3Lr2007 

observed ppb 

0.635 
1.08 

4.72 
20.7 

48.9 

100.5 

199.9 

1'2• 

obServed p)b 

9.5 

ConcentAbon 

u 

u: Compound not detected above Practical QW!IItllation Lim1t fPQI.} 

000035 

%recovery 
127.0 
108.0 

94.4 

103.5 

97.8 
100.5 
100.0 

0.99!190 

% recovery Control Lrmits 

95.0 80.0- I 20.0% 

Unns PQL 

ppb 1.0 
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Check Stondard recoveries: 

Sample: 

check standard 

QC Check; 

Sample: 

QCChed< 

Sample 

Blank 

Blank 

nate 

1131/2008 

1/31/2008 

2/412008 

21412008 

Date 

1/31/2008 

Date 

1/3112008 

214/2008 

Std ppb 

20 

so 
20 
50 

Std ppb 

10.5 

Conllemratioo 

u 

u 

u. Compound not detected above Practical Qu~nritation Limit (PQL). 

Sample 

!PC 

IPC 

Date 

t/3112008 

21412008 

Std ppb 

20 

20 

observed pPb 

172 
456 

17.9 

45.5 

Control Llmus· 

observed ppb 

11.03 

Con1Tol Limas. 

ugll 
ugll 

observed ppb 

20.2 

19.4 

Control Limits: 

o/o reoovery 

86.0 

91.2 
89,5 

91.0 

73.9· 119.1 

%recovery 

105 0 

73.9-119.1 

PQL 

1.0 

1.0 

%recovery 

101.0 

97.0 

66.3·1 I l.i 

0U0036 
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000037 

Sample: 

Date MS Resull MSDResult UnJl$ 

Blllclt MSIMSD 7881-8 1/3112008 1,334,480.00 1,333,900.00 mgiL 

RPD~ 0.0% 

%MaxRP~ 6.4% 

Batch MSIMSD 7886·9 2/412008 303.2.53.00 301,178.00 mg/L 
RPD~ 0.7% 

% MaxRPD• 6.4% 

Sample: 

Date MSReclovery MSO Recovery Control Limns 

Barch MSIMSD 1/3112008 121.9% 121.?% 93.9-113.9% 

Batch MSIMSD 2/4/2008 !>6.0% 939% 93.9-113.9% 
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00003~ 

Analysis 

Lab ID date 

7881- 1 l/30/2008 

7881- 2 1130/2008 

7881- 3 1130/2008 217/2008 

7881. 4 1/30/2008 21712008 

7881- 5 1/30/2008 217/2008 

7881- 6 1130/2008 21712008 

7881-7 113012008 21712008 

7&81- 8 1/30/2008 217/2008 

7881- 9 1/30/2008 2/7/2008 

7881- 10 1/30/2008 2/712008 

788 1- II 1130/2008 21712008 

7881- 12 1/3012008 217/2008 

7881- 13 113012008 21712008 

1881 - 14 i/30/2008 2/7/2008 

788 1- 15 1130/2008 217/2008 

7881- 16 1130/2008 2/712008 

7881- 17 1/30/2008 

7881 - 18 1/30/2008 

7881- 19 113012008 11712008 

7881- 20 1130/2008 217/2008 
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000039 

Calibration Standard recoveries: 

ln1tial Calibration Date: 12127/2007 

Sample~ 

Std ppm 0.1 0.5 2.0 5.0 20.0 R'= 
Fluoride 0.091 0.508 2.086 5.210 19.700 

%rec 91 10!.54 104.3 104.2 20.345 0, 99580 

Chloride 0.0698 0,438 1.720 4.520 20,3 

~'o.rec 69.8 87.6 86 904 101 ,5 0.99960 

Nitrite 0.082 0.472 1.990 5.060 19.860 
%rec 8U 94.38 99.5 101 ,2 99.3 0.99990 

Sulfate 0.0539 OJ 53 1.640 4.398 20.400 

%rec 53.9 70.66 82 87.% 102 0.99930 

Bromide 0.056 0.414 1.715 4.41 ~ 20.390 

%rec 5G 82.8 85.75 88.36 101.95 0,99930 

Nitrate 0.074 0.413 1.749 4.6.13 20.230 

%rec 74 82.54 87.5 92.26 10l.lS 0.99970 

Chlorate 0.059 0,368 1,629 4.326 20.450 

%rcc 59 73.56 81.45 86.52 102.25 0.99910 

Phosphale 0. 141 0.809 2.170 s.oss 19.900 

%tee 141 161.8 108.5 101.1 99.5 0.99990 

QC Check Dare: 12/2712007 

Sample: Stdppm Obsppm % recovery Control Limits 

QC Chec.lc-Fiuoride 10.() 10,7 1044,0 80.0-120.0% 

QC Check-Chloride 10.0 9.98 9.7 80.0-120.0% 

QC Check-Nitrite 10.0 10.49 t0.2 80.0-120.0% 

QC Check-Sulfate JO.Q 9,916 9.6 80.0-11.0,0% 

QC Check-Bromide 10.0 9,902 9.8 80.0-120.0% 

QC Check-Nitrat~ 10.0 9.933 9.5 80.0· I 20.0% 

QC Check-Chlorate 10.0 9.862 IO.J 80.0-120.0% 

QC Chc~k-Phosphale 10.0 10.05 100.5 80.0-120.0% 

Sample Date Concentration Units PQL 

Blank-Fluoride 1212712007 u ppm 0.2 

Blank-Chloride 12127/2007 u ppm 0.2 

Blal\Jc.Nitrite (2/2712007 ppm 0.2 

Bltullt-Sulfate TZ/27/2007 u pprn 0.2 

Blank-Brbmide 12/27/2007 u ppm 0.2 

Blank-Nitrate 12/27/2007 u ppm 0.2 

Blanlc-Chlroate 12127/2007 u ppm 0.2 

Blanlc-Phospbate 12{27/2007 ppm 0.2 



 

ER-200435 Treatability Study Final Report.V2 July 2011.docx  

Check Standard recoverjcs: 

Sample: D3te Std ppm Obsppm % rewvery 

Fluoride checlt 1/30/2008 5.00 5.3 105.6 
ContTOI Limits: 98.6-121.8 

Chloride check 1/30/2008 5.00 4.7 93.4 
Conrrol Limits: 8 1.8·11 0,9 

Nitrite check 1/30/2008 5.00 5.24 104.8 

Conrroll.imit.: 80.8-128.5 

Sulfate check 1/3012008 5.00 4.82 96.4 
Control Limits: 80.5-1 22.3 

Bromfde.chOQk 1/30/2008 5.00 4.6 91.2 

Control Limits: 75.6-109.2 

N iua.te check 1/3012008 5.00 4.8 95.4 

Control Limits: 82.2-1 17.5 

Chlorate check 1/30/2008 5.00 5.01 100.2 

Control Limits: 73.0-108,3 

Phosphate check 1!3012008 5.00 5.42 108.4 

Conrroll,imiL~: 80.2-120.9 

QCCheck: 

S!llllple: Dste Std ppm Obs ppm %recovery 

QC Check-Fluoride 1/3012008 25.0 26.0 103.9 

QC Check-Chloride 113012008 50.0 49.6 99.2 

QC Check-Nitrite 113012008 15.0 16.05 107.() 

QC Check-Sulfate 1/30/2008 50.0 469.1 938.2 

QC Check-Bromide 1130/2008 50,0 48.3 96.6 
QC Check-Nitrntc 1/30/2008 11.0 10-4 94.1 

QC Check-Phosphate 1/30/2008 16.0 17.17 107.3 

Control Limits: 80.0-120.0% 

Sample Dste Concentr:l(ion Units PQL 

Blank-Fluoride 1/3012008 u -ppm 0.2 

Blank-Chloride 113012008 ppm 0.2 

B l.ank-Nitnte J/30/2008 \l ppm 0.2 

Blauk-Sulfat.: 1/30/2008 ppm 0.2 
Blank-Bromide 1/30/2008 u ppm 0 . .2 

Blank-Nitrate 1/30/2008 u ppm 0.1 

Blank-ClJlroate 1/3012008 u ppm 0.2 

Blank-Phosphate 1!30/2008 u ppm 0.2 

u: Cnmpoun<l not detected above .Practical Quantitatioo Limit (PQL). 
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Check Standard recoveries: 

Sample: _Date Std ppm Obsppm %recovery 

~llloride check 217/2008 5.00 5.47 1()9.4 

Coorrol LiJTUts: 98.6-121.8 

Chloride cbeck :umoos .5,00 5.55 11 1.0 

Conrrol LimitS: 81.8-11 0.9 

Nitritecbeck 217/2008 5.00 5.21 104.2 

Conrrol Limits: 80.8-128.5 

Sulfme cbeck 217/2008 5.00 5.16 115.2 

Conrrol Limits: 80.5-122.3 

Bromide check 217/2008 5.00 5,60 112.0 

Conrrol Limits: 75.6-109.2 

Nitrate chec~ 2/7/2008 5.00 .SM 108.8 

Control Limits: 82.2-117.5 

Chlorate check 2/712008 5.00 5.72 114.4 

Conrrol Limits: 73.0-108,3 

Phosphate cbeck 217/2008 5.00 6.02 120-4 

Control Lnnits: 80.2-120.9 

QCO>ecl;; 

Sample: Date Stdppm Obsppm %recovery 

QC Check·Fluoride 217/2008 25.0 27.5 110.0 

QC Check-Chloride 217/2008 50.0 56.05 112.1 

QC Check-Nitrite 217/2008 15.0 16.73 111.5 

QC Check-Sulfate 2n/2008 50.0 55.8 11 1.5 

QC Check-Bromide 217/2008 5().0 56.9 113.9 

QC Check-Nitrate 21712008 11.0 125 113.2 

QC Cbeck-Phospbate 2n/2008 16.0 17.47 109.2 

Control Limits: 80.0-120.0% 

Sample Date ConceniJ'3tion Units PQL 

Blank-Fluoride 21712008 u pprn 0.2 

Blank-Chloride 2nl2008 ppm 0.2 
Blank,Nitrite 21712008 ppm 02. 
Blank-Sulfate 21712008 u ppm 0.2 
Blank-Bromide 217/2008 u wm 0.2 

Blon](.Nilnlte 217/2008 u ppm 0.2 

Blank-Chlroate 21712008 ppm 0.2 

Blank-Phosphate znnoos ppm 0.2 

u: Compound not detected above Practical QuliDiitatiOIJ Limit (PQL). 
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Sample: Batch MSIMSD 7881-20 

Oatt MS Result MSD Result Untts 

F!uOftde MS/MSD 1130fl008 1.1070 1,109.0 mgiL 
'~ RPD= 0.2'A % Mnx RPD- 11.0% 

Chloride MSIMSD J/3012008 1,034.0 1,031.0 mgiL 
%RPl> 0.3% % MMIU'~ SJ% 

Nitrite MS/MSD 1130fl008 1,021.0 1,024.0 rng/L 
%RPD- 0.3% %Max RPD- 3.9% 

Sulfute MSIMSD 1/3012008 10,3 14.0 10,353.0 mg/L 
o/o RPOz 0.4% %MnxRP0; 10.1% 

Bromide MSIMSI> 113012008 926.0 939 0 mg/L 

%RPDz 1.4% %Max RPD= 9 6% 

Nitrate MS!MSD 1130/2008 986.0 992.0 m_g/L 

% RPDz 0.6% % Max RPO; 10.6% 

Chlon!te MS!MSO 1130/2008 1,018.0 1,053.0 mgll 

'Yo RPD= .lA% Yo M11X RPO- 10.5% 

Phosphate MSflvlSO 113012008 1,016.0 1,076.0 mgiL 

%RPD- 5.7% % Mnx RPD= 13.0% 

S:unple: Batch MSIMSO 788 1-20 

Date MSRecovery MSD Recovery Control l trruts 

Fluonde MS/MSD 113012008 109.8% 11 0.0% 78.3-142.6% 

Chloridd MSFMSD 1/J0/2008 96.2% 95.9% 75.5-128.1% 

Nitrite MSIMSD 1/30/2008 102.1% 102.4% 75.7-140.1 

Sulfare MS/MSD 113012008 128.0% 131.9% 76.7-134.4 

Bronude MS/MSO J/3012008 926% !13.9% 68.3-129.6o/o 

N1tnte MS/MSD woaoos 97.0% 97 6Yo 73 7-131 7 

Chlorate MS/MSD 1/301:!008 101.8% 105.3% 68.3-116.6 

Phosphate MSIMSD 113012008 101.0% 107.6% 64.\1-142.9 

' poor IT13Irut re<ovcry due to matnx interfemence • ~yood linear r.mge 
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QOODfl 
~ .:::; :: !i . <:j ::/::?r:~~ .t~ } ·::::::t:::! 
ti;.,¥.~~Jij)'d'n .. ·~tu~~:~:r .... 

Sample: Batch MSIMSD 7881 -19 

Datt MSResult MSDResult Units 

Fluond< MS/MSD 217{2008 1,099.0 1,117.0 mg/L 

% RPD• 6.9% % Max RPDr 11.0% 

Chlonde MS/MSU 1.nfl008 1, 199.0 1,195.0 mti"L 
% RPCF 0.3% % Max RPD~ 5.3% 

Nitrile MSIMSD 1.nl2008 1,050.0 1,046.0 mg/L 
o/o RJ>Da 0.4% % Max RPD"' 3.9% 

Sulfote MS/MSD 217/ZOOR 4,942.0 5,136 0 mg/L 
o/o RJ'OaJ,8% % Max RPD~ 10.1% 

Bromide M.SIMSO V"l/2008 1, 140.0 1,1 17,0 mg/L 

% RPD% 20% % Max RPD• 9 6% 

Nttr:~te MSIMSD 21712008 1,12.7.0 1, 128.0 mg!L 

% Rl'D=- 0.1% % Max RPD• 10,6% 

Chlorate MSIMSD 1/7/2008 1,1770 1,187.0 mg/L 

% RPD- 0.8% % Max RPD= 10.5% 

Phosphate MSIMSD 1/712008 1,101.{) 1,115.0 mgiL 
%RPIF U% % Mu RPD~ 13.0% 

Sample: Batch MSIMSD 7881-19 

Date MS Recovery MSO Recovery Control LitnJts 

Fluond~ MSIMSD 2/712008 109.9% 117.7% 78.3-1 42.6% 

Chloride MSIMSD 1/112.008 ll9.9% 119.5% 75.5-128. 1% 

Nitrite MSIMSD 217/2008 105.0% 104.6% 75.7-140.1 

Sulfate MSIMSD 1/7f2008 134.2% ISJJ>% 76.7-134.4 

Bro01idc MSIMSD 217/2008 114.0% 111.7% 68.3-129.6% 

Nth:atc MSIMSD 21712008 112.7% 112.8% 73 7-13 1.7 

Ollorn.te MSIMSD 1/7/2008 117.7% 118.7% 683-116.6 

Phosph81e MSIMSD 21712008 110.1% 111.5% 64.!1-142.!1 

' poor nrltri:ot recovery due to matri~ interfem~oe- beyond lipcar r.mge 
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~ 17 Princess Rd 

~ Lawrenceville. NJ 08648 

SliaW lil»-895-5370/61»-895-1858 

EntrlronmeniM Mid lntrastrucfun> f, 

CHAIN OF CUSTODY Ref.OocuiTM!Clt•--~ 
. ,-...r "• I or-z_.. 

ProjectNt~mller/Costc:ode: I I I b 0'--\ I C>) 0000 -- -

I L_ ~ ?> (o I Project Hamel Location: E;~ -Q}'t t 19~Jz=AAi' All/ Analyses Reqilatacl 
_ / _ l'llrdlase Ordotrt: ______ _ 

Project contact: -n:t: met.JGJJ, J 
l.,.mui)llonu) SlllpmentDate: ) 7..-~}D<J J 

.----S...-d-Repo_rt_T_o:--..J-:::::;7(~.,-L-------. Waybllll41rb111Humber: lf3')o Z12 3"2.7' 18 ! 
Phone/Fax Nu.mber: YJt:/- 29-/-2 5.)/ Lab Destination: L4y.. y~~Ne..- ,, [....,9 & 

Addre$s: 11_1 1.../. pJ~'€1.,-t s+:;,. 1o~b c(lntaetHametpll • • , 8 nnltt M .... <-~ ~ 1-:::r ~ j ~ 
CltytState: ;\ll: l~u...._lt:-ee, w.t ~ I ~[:j j '§ 

e P~~" I ~ ~ ~ ~ ~ 
Samplet's Hame(s): Collectlol\ Information i i j -' ~ tS 2 I ~ • d ~ ~ 

Lab No. SampleiD Nt~mber Semple Descrlpllon Dahl nme G/C ::1 ! § -~ ! ~ z ~ · £ ~ ~ ,.. 

I BS- -z.s S.o;l J/z .. "-!)ct 113> ISJ I ~~~ X' t\' x-- IY 
2--- e:r;-3o' / I 2.'-,)rt JN<:;- r I ( /' r 

> {S;;- - )>_, I J}?,~M )/ <;)~ I 

"{ e ~ -5 ' ,jv1Jos 1'-ji.U \ 
s g"i- ){)I /' I Y"?7.r \ 
~ 1>~-/<;1 I I ~,.u \ 
:r a~ ·l)_l)l \ ' Jscs- ' 
4 B~-1-5' / ) J)L-5 
OJ tS';-761 \.I )!,- })11) 

I() )8-i-S' li' I L))~ 0'6}0 I II Ill ~ lY L ' 
tspectal Instructions: Known Waste Stream Circle: IGIC Code. 

jRcRA PCBidlolM PAH!"' RAD Coi!OSI'ia Fla1M!81Jjo Re301M c ~ Compos~e G = 'Grab 

OC/Data Package level~ed: 

I II / _/111 ~ NJ EOD GIS EOO Preliminary dala !OC Par:*- Codes 

~-~~ j.., Dale< jfl-Y,/D( R8Ctllv~ ~ _/~ Dale: ljJ..~C.g Levelledatuurn~ry , 

~~~~ Tu V\.f~. Tlma:jr;"()O - ~t::/ -=- T""': -/13C> Levelll:datasummary+baslcQC 0 
~ Re~'8y; O•to: Received By: Oato: Lev~! III * New Jersey QC reduced deliverable c::;, 

Tima: ~: Level IV : Full dellvefJ'ble CLP package C::> 
,=telil<Mohed By: Oa10: Received By: Daoe: Cooler hlmpemure &~pan emvat at Ull>: <Ji 

nmo: Ttme: 

I I 
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~ -coc Continuation Page 
COC Ref. Document II ________ _ Pogo»~ or k 

Shaw Envlfonm.,,.land rnfrastrut:ttire Inc. Analyses R&qu8$ted 

I ;J!:bf:}~ I 
ProjectNumberlcostcodo: /t)66'-i I oJOOC:l> ShlpmantDate: //2-$/()'i/ 

ProjectName/Loeation: p~--O)'f) 1~07 At!/ 
> 

lab No. Sample 10 Number S . . . E i ~ ::/::: ~- · amplo DescrlpiJon ~ i .q_ GIC f ·n a G 
• u u'ii % 

lr I S/!ri- JO' c:; .. ~ I ,Jz.s-)Oil 1-Bg'""s- I G- 1-5 IAI~£:z=. I ~ illiYi r 
12--- 1 S&~J-J~ ·-···· r _r 1 o8'/o I/ I r I I ( ( -~I/ ,,. 

I) I S/3 -1--'-a?K I 7 I oeso f V I 1/ I 
I '{ .I <;~-I .-7Sr . 7 I I o9w 
(-51 (,15-1- 36 f 0~/0 

I to I S!J-1- )5, 09/c; 
I +- I )~"1_- 51 JO 2.U 1\ 1\ 

I~ I SA-i..-/61 \ Jb ?,o 1\ \ 
i q I c.~-7.--/J'I \ \ I J oyr I \ 
7P I S/J ~l,-~ \ IJ/oO 
7, r I (./) -2-4-1 ·- \ 1·'\lo7 

1--L I SB -2-~ol{ I I 1·11/5 I I I I 
7_, ", I S/5 -"L-}r;'}J \Y \Y l111s- I J1 I' T 

rz.-.<-l I c 12. -1- ~,_~t~ Jbs}oV: I o 11> 2.. 
I ;;1 k1 lvl/1 tt-1 b1V1 'W 

/ JC~~~-
-o~'>~-

~~1 · 

j 
1 
I 
t 

I 
ji? lt'%1; •• 
i'!Jttn-.L 

I 
~ 
I= 

j 
~ 

,n'-~i,!~ 

·.::::> 

:;::, 

.;::-. 

I 1 s. 
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LabiO ~31-,(n 
Client FL-o?>o..~-5" 
Date Received: 1- '2.1 -<>-g 

Samp>• Parameter Bonte TYPo 
10 

I"AA,nn"' 'c ..,_ 

\../ 
10 

v 
1/-' 
7~ ~ 

'7. 'V 
-v'> 

"'], !.( J 

,/'\~ .. 

\.;./ 
0 

•'./ 
v> 
2.-1 
~-'l-
1..-.. 
~4 ~ (/ 

Shaw E&l Analytical and Treatability Laboratories Internal Chain Of CUStody 

'Pe.rservanve D41e/TtmeAerno\led RelltiQ\Jtshino 
A=~n~s o:..:: CUSt:OdLtln Initials 

./.P ?;[ '1:: ,•z;c;y IM '"i 'tl ' b 1'-1''>1: 
{{ 

~ 

. ['\ 
\ ' 

\ 1/ \'\ '\ I 
1,. ........ 

.AD ; fT.,V 7:oJ l" - •/~t o K ''l:ft'• 
i 

y jl y 
.lJ 

Pg Jot~-
AsceiYinQ Re-t•nQUISJ'tinQ 

CUstocMan lnltals Anaf>oi. Initials 
YV 

I 
'\. 

\./' 

/W'I _.A... 

I 

.j.l 

' 

I 

I 

·0 
0 
~ 
0 
,o 
-11 

I I I I ·= 
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lab ID 
1-oc)_g 

Client: 
Dille Received: 

Sample Pi~ra.rneter Bonle T\1lC 
10 

f ~\\ \.I... 

.._,. 
(i) 

I 
.:../ 

1Jt 
I 
"i. 
/L'l. I I 
? . <.J I.. I/ 1/ 

·-r;tr.l 5oi:J ~ 

:'-

! 

I 

I 
v 

1_/"\ 
I 

Shaw E&l Analytical and Treatability laboratories Internal Chain of Custody 

Per'Se:f'\1811118 Date/iome RetrllWad Refinquislling Receiving Dale/TIIlle 
Custodian Initials Malysl lnilials Returned 

Nr 

---<.... ,. 
')'"' J v v 

/ -_. I 

" I 
/ )\..../ \ 

L/ 

t.. 

;n~t--x /c : ~:? [)., ~ ho i "'X Jtf! ,.;.J 

I 

r 

/ 
/ 

-" 

2 
Pg _ _ of 

Receiving 
Cuslodlan InitialS 

(I 

3:----
Reinqt.Oshlng 
Analyst ln~lals 

{/'--, 

J 

\ 
'-.../ 

0 
0 
.::> 
c 
0 
~ 

I I I I ' " 



 

ER-200435 Treatability Study Final Report.V2 July 2011.docx 
 

t.abiO 7t a 
Client 
Date Received: 

Sample Parameter BonleType 
10 

,,..,-,. vr.&D <--

, 

\1 
"u• 

Shaw E&l Analytical and Treatability Laboratories lntetnal Chain of Custody 

Perservat:tve Date/Time Removed Refi.roquisl1lt1!) ~eNing Da.1e1Tlme 
Custocian Initials AnalvSt lnil;als Returned 

p !.J..;Oi ~v~~ '?"...!' !'. ~.> o~-;:, rr~~K ,.,.._ 

I i 
w 1/ 

o:z.-::>~-'J ..- r:;o.' flO o 2--o~ -Dt!n:tt-

Pg .J- of ---3-
Receivil1g ~;:~~ Custodian lnillals 

(f vs..., 

I 
A, 

0 
C .' 
c 
0 
C:J 
r..D 
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Volatile Organics 

Unless otherwise specified, water samples are analyzed for \'olatilo organics by pua:ge and trap GCIMS as specified in 

EPA Method 8260b. Soli samples are prep:ued by SOJ5- methanol extraction prior to analysis by 5030. GC/MS 

non targeted compounds are nnalyted for only upon request using a library searcb of the EJ> A/N tST98 mass specll'al 

l1br.1.ry of compounds at the greatest apparent concentrations (>I O%of the nearest intema I standard) for a total of IS hits. 

Other Organics 
Other Orgamcs such as tertbutyl alcohol, and dissolved gases (methane,ethane, c.thene, propane) are analyzed using modified 
EPA meihod RSK-175/8015 unless specified. Dissolved Hydrogen is analysed by RSK-175 using aGC equiped with a 

PDHtD detector. Dissolved ga.~cs are prepared by a modification of Klllllpbell, and Vandegrift( Journal of Chromatographic 
Science, 1998, Vol 38, p253-256_ Volatile fattY acids (acetate, formate, butyrate, proprionate) are analyzed 
by ion chroma.tography. Nitroaromatics 11re analyzed using Method 8330. 

All Mioroblogy and lnorganic analysis is done by standard methods as specified in Test Method for Evaluating Solid Wastes, 

SW846, on line methods; EPA methods und Guidance of Analysts of Water, 1!)99; or Standard Methods (or the examination 

of Water and Wastewater. IS/ 19th ed. 

Microbiology 

Wet Chemis!Ty -lnorganics 

Parameter 
Total Heterotroph$ 

Specific HeterotTOphs 

Biological Oxygen Demand 

Biological Oxygen Demand, Carbon 

Antons (chloride, nitrHe,bromide, 

nitrate as N, nitrate as N 

phosphate asP ,ortho, sulfate as S04 

Perchlorate,sol 

Chlorate,sol 

Ammonia as Nl-13-N 

TKN 

Alkalinity as CaC03 

Hardness as CaC03 

Carbon Oioxtde 

Total Organic Carbon 

Chemical Oxygen De01and 

pH 

Total D>ssolved Solids (TDS) 

Total Solids 

Total Suspended Solids (TSS) 

Volatile Suspended Solids (VSS) 

Conductivity 

Pltosphorus (all forms) 

Sulfide 

Total Rcsdual Chlorine 

SM9215C 

'SM9215C-BSM 

EPA405-l 

SM5210B 

EPAJOO.O 

ePA1 t4.0 

EPA300.0nt 

EPAJ50.1 

EPA351.:l 

EPA310.1 

IWA I30.l 

SM4500-C02 
EPA415.1 

!::PA4t0.4 

EPA I SO. I 

EPAI60.1 

F.PA1603 

£PAI60.2 

EPA160.4 

EPA120.1 

£PA365.2 

EPA376.2 

EPA330.5 

Method Code (s) 

000010 

SW·8A6 9060 

SM5220D 

SW-846 9045C 

SM25400 

SM254QG 

SW-846 9050A 

SM4500-S D 

SM4500-CIG 
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U- The compound was not detected at !he indicated PQL concentration, 

J- Approximate concentration of the comPQund. Detection of compound above calculated MDL 
but below the PQL of the analytical m<:tliod. 99% confidence !hat the compound is present 

D- Diluted sample 

B- The ana lyre was observed in laboratory blank as well as the sample - for EPA SW856 8260b and 
EPA 624 analysis 

E- Compound detected above the linear range of the curve. Value given is ao estimated value. 

. 000011 
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Show Environm•ntol 
AnolytJeal and Tr••tttbllity l..iburatori•• 

Lab ID 7886-1 Date Sampled 011241200S 

SamplelD 

Matrtx: 
BS-2.5' 

Soil 

Datr. Received 0 l /291200& 

Parameter 

Fluoride 

Cblorjde 

Nitrite as N 

Sulfute as S04 

Bromide 

Nitrate as N 

Chlorate 

Phosphate asP, ortho 

pl:l 

Percltlota1e,sol 

Total Solids 

Date 
Analyzed 

Concentr Qual 

ation 

Ot/3lll008 9,28 

0 1/3 112008 102 

01/3112008 u 
02/07/2008 3,650 

0113112008 l.l 

01/31/2008 35.8 

0 l/3112008 l.l 

0 1/3!/2008 1.1 

0113112008 8 66 

02/04.12008 270,000 

0 1/3012008 87.4 

, ... 
bdow) 

D 

D 

u 
D 

u 
D 

u 
u 

D 

Units PQL MDL 

mg/Kg lJ 4 0.244 

mg/Kg 1.14 0.233 

mg/Kg 1.14 1.865 

mg!Kg 57.21 8.924 

mg!Kg 1.14 0.327 

n1g/Kg 1.) 4 0.) J1 

mg!Kg 1.14 0.196 

mg!Kg 1.14 0.265 

su NA NA 

ug/Kg 2,860 43!1 .8 

% 10.0 1.970 

... S grams soil added to 50 ml dH20, sample shaken overnight and pH read on water. 

Shaw Environmental NmEP cert!(led lab TD 11001. 
(I) Nat listed as a Shaw Certified paramarers •mder tile NmEP lab certification program, 
(2) Nat available as" certijir.d parameter und<'l' tim NJD£f' lab certification program. 
( ) no qualification - sample ru11 undiluted 
(U) Compaund not detect.d above method praotical quantilatlo11 limit. 
(D) Sample analyzed at indicated dilution 
(J) Estimated value tJ.bove MDL and less than PQL 
(E) Estimated value beyo11d linear ra11gc 

. • 000013 
17 Princess Road ' 

Lawrenceville, New Jersey 08648 

Dilution 
Factor 

10 

10 

10 

500 

10 

10 

10 

10 

5,000 

Tel; 609/895-5370 
Fa:-t: 6091895-185!1 

Method Code 

BPA300.0 

EPA300,0 

EPA300.0 

BPA300.0 

EPA 300.0 

EPA300,0 

EPA300,0 

BPA 300.0 

EPA 150. 1 

EPA314.0 
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.. •Q0 001.t 
Sho.w Environmental 17 l"riD_cess Road 
AiiaNtlc•l aud Tr•~•l~tbllllv Laboraturi•• Lawrenceville, New Jersey 08648 

LabiD 

Sample iD 

M:1trix 

7886-2 

BS-30' 

Soil 

Date Sampled 01/2412008 

Date Received 0 lf29f2008 

Parameter 
Dare 

Analyzed 
Concemr Qual 

anon (•"" 
b<low) 

Fluoride 0 l/31f2008 9.89 D 
~----------------Chloride 01/31/2008 256 D 

Nitrite as N 0 l/:llf2008 1.3 u 
Sullilte as S04 0210712008 729 D 

Bromide 01/31f2008 1.3 U 

NitrateasN 01/31/2008 19.1 D 

Chlorate 01/3112008 5.86 D 

Phosphate a:; P, ortho 01/31/2008 1.3 u 
pH 01/31/2008 8.92 

Perchlorale,wl 02/04f2008 123,000 D 

Total Solids 01/30f2008 74.4 

Unics PQL MDL 

wg!Kg 1.34 0.286 

mg!Kg 1.34 0.274 

mg/Kg 1.34 2.191 

wg!Kg 13.44 2 .097 

rug/Kg 1.34 0.384 

wg/Kg t.34 0.130 

mg!Kg L.34 0.230 

mg!Kg 1.34 0.312 

SU NA NA 

ug!Kg 3,360 515 .5 

% 10.0 1.970 

•* 5 grams soil added to 50 ml dH20, sample shaken oYernightand pH read on wateJ.· 

Slruw Euvirrurmental NJDEP ~:ertified Lub JD 11001. 
(I) Nut listed a.• 1.1 Siraw Certljit!ll poramatus under tlr• N.!DEP J,.b Cl<riljicalion program. 
(Z) NcJI available~ a mmijlt:tl paf'UmettJr under tire N/DEP htb cerlificatwn progmm. 
( ) 110 qzin.lifitralihll - sa,ple ron undil!lled 
(V) Compout•d no/ deteCJe(l a!>Cive methud practical l]lilllltitatioJI limit 
(D) Sample analyzed at indicated dilution 
(J) Estimated value ahovc MDL and lf!Ss /Iran PQJ.. 
(B) Estimated value beycmd li11ear range 

Tel; 609/895-5370 
f!IX: 609/895-1858 

• ··:· .... : ··::::: :::: :>-::'.:::::::: 
. . . . . . , . . . . . . . . . . . ~ . '::: :::.::::: 

Dilution 
Pacem· 

10 

10 

10 

100 

10 

10 

10 

10 

5,000 

Method Code 

EPA300.0 

EPA300.0 

BPA 300.0 

BPA 300.0 

EPAJOO.O 

EPA100.0 

BPAJOO.O 

BPAJOO.O 

EPA 150.1 

EPA 3 14.0 

Bf'A 160.3 
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Sh~w .Env,irunment~l 

Anolvticnl nnd Tt-eatabiliry Lnboratorie• 

Lab ID 

SampJero 

7886-3 

BS-35' 

Matrix Soil 

DaleSampled 0112412008 

Date Received 01129/2008 

an not5 
I '7 Prill~ Ro;~d 

l..aWrenceville, New Jerney 0864R 
Tel; 609/8\15-5370 
Fax: 609/895-1858 

~#@i¢.~~#.¥~?::=:~:.: ~:~:nm~:~~~:.:n:::~~=:=~=}:~ ~;)~~:ttu:::: ~ ::::r ,~ :··. :-~= :~~=rK~ ~:j ~:~·~:~ }~:_:~:~:=~I-:r~ ~~~~:=~rJ .. ::~:-~::);:; \ ::J.:~;:~;:::t ·j:n:~ ;:~: 
1Jate Coucentr Qual 

Parameter 
A11alyr.ed aliOII (s"" l'!il its PQL 

hd•w) 

Fluoride 01/3 1/2008 13.1 D mg!Kg 1.88 

Chloride 02107/2008 576 0 mgfKg 18.76 

Nitrite asN 01/3 112008 1.9 u mg/Kg 1.88 

Sulfate as S04 021071'2008 l , l20 D mg!Kg 18.76 

Bromide 01/3112008 1.9 u mg!Kg 1.88 

Nitrate as N 01/3112008 8.09 D mg/Kg 1.88 

Chlorate 01/3112008 8.74 D rngfKg L88 

Phosphate as P, ortho 0113112008 1.9 u mg/Kg 1.88 

pH 01/3112008 8.44 su NA 

Pa-chlor.lle,sol 0210412008 69,700 D ug!Kg 4,690 

Total Solids 01/30/2008 53.3 % 10.0 

.,.. 5 grams soil added to 50 ml dH20, sample shaken overnight and pH read on wat er. 

Shaw Environmental NJDEJ> cerfijieJ Lab lD I 1001. 
(I) Not listed (1.$ a Shmv Certifiedparama'lel'$ U!tder 1/Je NJDEP l(Jb certificaliol; progrmt~ 
(2) Not avai(able (1.$ a certified parameter t111d2r t)!e NJ DBP lab ~utificalion progrn•n. 

( ) """ qlla/!flcation - sample run undiluted 
(U) Compound not rlerecr&l above method practical quantitation limit. 
(D) Sam pi~ llltolyzeJ at indicated d,i/ulirm 
(J) Estimated value above MDL c11d less t.han PQL 
(E) P..<~i•IUJI<d value beyQ~td /im;ar range 

MlJL 
DilllliOII M('tfwd Code 
Factor 

0.400 10 EPA300.0 

3.827 100 BPA300.0 

3.058 ro BPA 300.0 

2.927 100 EPA300 . .0 

0.537 10 BPASOO.O 

0.182 10 BPA300.0 

0.321 10 lll>A300.0 

0 .435 10 EPA 300.0 

NA .~ BPAISO.l 

7 19.5 5,000 EPA314.0 

1.970 EPA 160.3 
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Shaw Euviroumental 
Analytieul and Treatability Laborutories 

LabiD 

SampleiD 

Matrix 

Parameter 

7886-4 

B4-S' 

Soil 

Dare 
Analyzed 

Dl!te Sampled Ol/24/2008 

Date Received 01119fl008 

Concenrrat Qrml 
Unit.s PQL MDL 

ion 

000016 
17 Princoss Ro!ld 

Lnwrencaville, N~w Jersey 08648 
Tel; G09/89S-5370 
Pax; 609/895·1858 

Dr/urion 
Fat:tor 

Method Code 

Flnoride OL/3l/2008 2.60 D mgtKg I.L2 0.239 10 EPA300.0 --------------------Chloride 0210712008 2,400 D mg/Kg '22.42 4.574 200 EPA 300.0 

Nitrite as N 01/31/2.008 7.33 D mtifl<s 1.1'2 1.821 10 EPA 300.0 

Sulf.1te as S04 01/31/2008 355 ED 111g/Kg 1.12 0.175 10 tl>A 300.0 
------------------------------------------------------~ 

Bromide 01/3112008 1.1 U mg/Kg 1.12 0.341 10 EPA 300.0 

NitnueasN Ol/31 /2008 58.7 D mg/Kg 1.12 0.109 10 EPA300.0 

Clllorate 01/3112008 18.0 D mg/Kg 1.12 0.192 10 EPA300.0 

Phosphate asP, ortho 01/31/2008 1.1 U mg/Kg 1.12 0.260 10 EPA 300.0 

pfl 01/31/ZOOS 8.3 '1 SU NA NA •• EPA 150. L 
~---------------------------------------------------
Perchlorate,sol 02/06/2008 6,900,000 D ug/Kg 5,605 859.9 

Total Solids 01 /30/2008 89.2 % 10.0 

• • 5 grams soil added to 50 m1 dH20, sample shaken overnight and pH read on water. 

Shaw Envtronm~.ntal NJDEP r:ertified Lob 1D llOIJ/. 
(1) Not listed tJS a Shaw Certifiedparamaters under lim NJDEP lab certifir.oticm program. 
(2) Not <tvoi/a};/P. qs o r.ertified parameter under the NJDEP lilb r.£rtiftr.otion program_ 
( ) n~ quoTifiCIJtior~ ->ample nm •uuJil!lred 
(U) Ccmpowul nnl derecu;d above methoil prtrctlcnl guanlilatir.m limit. 
(D) Sample analyzed ot Indicated diluticn 
(J) &.tifMted value ilbove MDL lVId lw~ than PQL 

(E) Estimated value beyo11d li11e<<" nmge 

1.970 

10,000 EPA 3t4 .0 

EPA 160.3 
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Sloaw l!;nvlronmental 

Aoalyllcal and fua!llhility Lubor•tories 

LabiD 

SamplelD 

7886-S 

84-10' 

Matrix SoU 

Date Sampled 

DateRecelved 

0112412008 

0 1/29/2008 

. 00001.7 
17 Princes_~ Road 

LawreucevW•, New Jersey 08648 
1el', 6091895-5370 
Fax: 6CIW895-185S 

. ~@M:#~~~~~:~:~=-;;;::_ :;~:~ ::.:;~.;; ~~:-.]{..;:;:)LLt::w~:{j~~j~}:~J:~{/~/Ft~:j-~;~:~{::;~p;;. :~~;\~L:~I~\~:;:;;~t:i~(;p~:};.;:-· ~;~ ;:j:j· 
Date Conceutrat Qual 

Parameter 
Analyzed ion (111<' UniJs PQL 

borJn.,) 

Fluoride 01/31/2008 4.55 D mg/Kg 1.08 

Chloride 02/0712008 378 D mg!Kg 5.41 

Nitrite as N 01/3112008 9.37 D lllg/Kg 1.08 

Sulfil1easS04 02/07/2008 373 D mg/Kg 5.41 

Bromide Ot/31/2008 L1 u mg!Kg 1.08 

NitrateasN 01131/2008 50.9 D mg/Kg LOS 

Chlorate 0 1/3 112008 16.6 D mg/Kg 1.08 

Phosphate as P, 01iho 01/31/2008 1.1 u mg/K.g 1.08 

pH 01/31 /2008 8.79 su NA 

Perchlorate,sol 02/06/2008 1,620,000 D ug/Kg 5,405 

Total Solids Ot/30/2008 92.5 % 10.0 

** 5 grams soil added to 50 m1 dH20, sample shaken overnight and pH read on water. 

Sf,:M £n.vi1·onmental NJDBP certifletl Lah ID 11001. 
{1) Not listed as a S/1aov Certified paramaii!J'$ u.ndt<' the N.IDEP lab cerlifir.OJim•, program. 
(2) Not nvailable at a certified-parameter IIJ1di!Y the NJDEP lab certification pragNV>L 
1 ) If() q,af!fiC(Ititm -•Pr••ple •'>ll•u,.diluled 
(IJ) Compound n.ot dt<~we<l abow mwhr>tl prnatiC11l quwllilatim• limit. 
(D) Sample 41wlyzed at indica/(](/ dilution 
(1) Estimmed value above MDL and (es3lhtm PQL 
(!?) Rstimated value beyond Hnoar range 

Dilutiou 
MIJL Factor 

Method Code 

0.230 10 EPAJOO.O 

1.103 50 6l'A300.0 

1762 10 EPA300.0 

0.843 50 EPA300.0 

0,.309 10 EPA 300,0 

0.105 10 EPA300.0 

0.185 10 EPA 300.0 

0.251 10 EPA 300.0 

NA ** EPA 150.1 

829.2 10,000 EPA3 14.0 

L970 l EPA 160..3 
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Shaw En.vlronment~l 
Analytieol and Treatability Laboratories. 

Lai>ID 

Sample iD 

7886-6 

B4-1S' 

Matrix Soil 

DateSampletl 01124/2008 

DateReceivetl 0112912008 

000018 
17 Princess Road 

Lawrenceville, NeiV Jersey 08648 
Tel; 609/895-5370 
Fax; 609/895"1858 

~n#.i~tili.~~:;.·jy:::::;;::)): =.;::::. ;:: .;: ::::·=::·=~::~:-~~:=}/:~{:=:~=?:=; (: :}:::::·:=:-=.:::: :::=:: : /}::::··::·;:.:\:;::=i===)=:::;:::::=y::t=:::=:=:;::\:~:::jj ::::·:.::-:::: 
Dare Conce~11r Qual 

Parameter 
Anolyzed atlon r~e~ Unil3 PQL 

t.lD" 

Fluoride 01/31/2008 8.78 D mgfK_g 1,09 

Chloride 01/31/2008 163 _ D mg/Kg 1.09 

Nitrite as N 01/3112008 2.06 D mgiKg l 09 

Sulfute as S04 01 /Jl/2008 158. D rngiKg 1.09 

Bromide 01/3112008 1.1 u rug/Kg L09 

NitrateasN 02/07/2008 449 D mg/Kg 5.44 

Chlorate 01/31/2008 1.1 u mg!Kg 1.09 

Phosphate asP, ortho 01/31/2008 1.1 u rug/Kg 1.09 

pK 0113112008 8.42 su NA 

Perchlorate,sol 02/04/2008 615,000 0 ug/Kg 2,720 

Total Solids 01/30/2008 91.9 % 10.0 

.,. 5 gram:; soil added to 50 ml dli20, sample shaken overnight and pUread on water 

~haw EJJVironmenlnl NJDii!P oenified l..abll) I 1001. 

(I) No1 l is1ed a.~ a Shaw Certified pa.ramaJers under the/'IJD.EP lob ceTiijitmllon progr(ln~ 
(2) No1 ({Vailabls tJS" oertifie<l ll"romeler under the NJJ)l!,P lob certiji<Wion pi'Ogram. 
() JIO qualijicolio• - .tampfe l'fJJJ undiluliul 
(U) Compound not deteele(l abtJve rrr.etltod proelicol quam ita lion limi~ 
(D) Sample analyzed at indicated dilution 
(J) Estimated value above MDL and less titan PQJ.. 
(E) Estimotrtd value beyond linear (onge 

T>iltirion MDL 
Facto/' 

Method Code 

0.23'2 10 EPA 300.0 

0.222 10 EPAJOO.O 

1.774 10 EPAJOO.O 

0.170 10 EPAJOO.O 

0.3 11 10 EPA 300,0 

0.528 50 EPAJOO.O 

0.186 10 EPA300.0 

0.252 10 EI'AJOM 

NA ** EPA 150.1 

417.3 5,000 BPA 314.0 

1.970 EPA 160.3 
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Shaw Envlrnnmental 
Analvticnl and Trt>1tubilitv L aboratories 

LJibiD 

SamplelD 

Malrix: 

7886-7 

B4-l0' 

Soil 

'OateSampted 0112412008 

Date Received 01129/2008 

Parameter 

FlRoride 

Chloride 

Nilriteao;N 

Sulfate as S04 

Bromide 

NitratensN 

Chlorntc 

Phosphate as 1', or1ho 

pH 

Perchlorate,sol 

Tolal Solids 

Date 
Analyzed 

Concelltl' Qual 

llliOII 

01/31/2008 8.13 D 

Ot/31/2008 92.3 D 

01/3lf2008 4.91 D 

02107/2008 6,700 D 

01/31/2008 1.l u 
02/0712008 434 D 

01/3112008 1.1 u 
01/3112008 1.l u 
01/31.12008 8.30 

02/04/2008 3 64,000 D 

01(3012008 91.9 

Units PQL MDL 

mg!Kg 1.09 0.232 

mg!Kg 1.09 0.222 

mg/Kg 1.09 1.774 

mg!Kg 54.41 8.487 

mg/Kg L09 0.311 

mg/Kg 5.44 0.528 

m!iJCg 1.09 0.186 

mg/Kg 1.09 0.252 

su NA NA 

ug/Kg 2,720 417.3 

10.0 1.970 

·~ 5 grams soil added to 50 rnl dH20, sample sltaken ovemigltt and pH read on water. 

Shaw Enviro11menrnl NJDEP cer1ijied Lab 1D //001. 
(1) Nutllst~d tiS o Show Certified puramaters under the NJDHP lub cer!ificafion progrant 

(2) Nat available us a oerrified param~ter under the NJDEP lab certificocion program. 

() ll¢ qualificnlio, -&ample '""""di/JICed 
((!) Compow•d 11a1 detected above /tu:thod practical quGntitatiot• limf/. 
(i)} Sample analyzed 111 indicated di/utiun 

(J) &timated val11e above MDL and le.'lo than PQL 
(E) 8stimated val WI beyond linear range 

000019 t-
17 Print.:.ess Road 

f.awtenoeville, New Jersey 0&648 
Tel; 609/895-5370 
Fa~t; 609/89Hll58 

Dilutio11 
Factor 

10 

10 

10 

500 

10 

50 

10 

10 ... 
5,000 

Met/rod Code 

EPA 300.0 

EPA300.0 

EPA 300.0 

EPA 300.0 

EPA300.0 

EPA300.0 

EPA300.0 

EPA 300.0 

EPA 150. 1 

BI'A314.0 

EPA 160.3 
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Shuw Environmental 
Annlytlcul and 't'reatJlbllltvLabotalories 

Lab ID 

Sample TD 

7886-8 

84-25' 

Matrix Soil 

.· · · ·.· ·• ··· ............. . 
·>: :-:-: :::·:::· .• :··· .·. ·=: .·. 

Date Sampled 0112.412.008 

Date Received 01/2.9/2.008 

oono2a 
17 Princess Rend 

Ltlwreueeville, New Jersey 08648 
Tel; 609/895-5370 
liS.'<: 609/895-1858 

Paramruer 
Dare 

An.aly:zed 

Concentr Q~al 
arion (:t« 

b<lo"') 
Units PQl MDL 

Dilution 
Factor 

Method Code 

Fluoride OU31/2008 14.7 0 mg/Kg 1.22 0.260 10 EPA 300.0 

Chloride 01/3112008 222 D mg!Kg 1.22 0.249 10 EPA300.0 

Nitrite as N 01/31/2008 1.2 U mg!Kg 1.22 1.990 10 EPA 300.0 - --- - - -
Sul.lllteasS04 02./07/'1.008 819 D mg!Kg 6.11 0.952 50 EPA300.0 

Bromide 01/3112.008 1.2 U mg/Kg 1.22 0.349 10 El>A 300.0 
r------------------~------------
Ni1rateasN 0113112.008 40.7 D mg!Kg 1.22 0.118 10 EPA300.0 

-~~-------
Chlorate 01/31/2.008 125 D mg!Kg 1.22 0.209 10 EPA300.0 

Phosphate asP, ortho 01/3112008 1.2 U mg!Kg 1.22 0.283 10 EPA 300.0 

pH 01/31/2008 8.86 SU NA NA h EPA150.1 

Perchlorate,sol 02./04/2008 282,000 D ug!Kg 3.~53 468.3 5,000 El>A 314.0 
r--------------------~~--------- -----------~ 
Total Solids Ol/30f100S 81.9 % 10.0 1.970 EPA 160,3 

"'5 grams soil added to 50 ml dHZO, sample shaken overnight and pH read on water' 

Shaw Envircmmenlal NJDEJ' certified Lab ID I 1001. 
(I) Not listed a.t u Shaw Certified par<~ mater:< under I he NJDEP lab certiftt:atlM program 
(2) Not available a.• a certified parameter under the NJDEP lab certiftcadnn pmgram 
( ) no qunllj/coticn • sample MiiiiiJIJiiluted 
(U) Compound not detected above method prn~ticol quontitaiion limit. 
(D) Sample analyzed at indicaied dilulioft 
(J) Estimated value above MDL and less titan PQL 
(E) Estimated vo.l~<e beyond linear range 
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Shaw l:llvlronmenial 
Analytical and Tr,;atability Labol"atorie• 

S.#i~I~J.~rd~miftt~~:-:/::·::: ::: ::: · · ::: :~:,:::.::::;::=:::'::: :;:.::: ::: ;.::.. .·,::· .·: :>>: ::. -:);.:.:.::::::;.::::: .t 
Lab ID 7886-9 Date Sampled 01124/2008 

SampleiD B4-30' Date Receivl\d 0112912008 

Matrix Soil 

~~iM.:~ti~hlii~{>:::·::: :::: /~::- :.; :.:;):;>/:··;~.:::-:.::: ~:: {; :::·::: :::==·;\:;:;=::\){JJ\(i=::i:::::: 
Date Con cent Qual 

Parameter 
Alialyzed ratioi1 

(s .. Units PQL 
b«•"') 

Fluoride 01/3 112008 10.6 D mgfK,g 1.49 

CWoride 02107/2008 421 D mg!Kg 7.43 

Nitrit.easN 0 1/31/2008 3.37 D mgfKg 1.49 

Sulfute as S04 02/07/2008 7 15 D mg/Kg 1.43 

Bromide 01 /3112008 1.5 u mg/Kg 1.49 

NitrateasN 01/3 1/2008 I 5.3 D mg/Kg 1.49 

CWotate 01/3112008 7.65 D mg/Kg 1.49 

Phospl1at.e as P, ortlto 01/31/2008 J5 u mg/Kg 1.49 

pH 0 ! /3 ! /2008 8.32. su NA 

Perch1ornte,sol 02/04/2008 308,000 D ug/K,g 3,715 

Total Solids 0 1/3012008 67.3 % 10.0 

*" 5 grams soil added to 50 ml dH20, ~ample shalcen overnight and pH r(lld on water. 

Show En•iro~tnle!'ltal NJDEP certified lAb ID 11001. 
(/) Nnt li5ted as a Shaw Certified paramalers «llder the NJDEP lab certificatirin program 
{2) Nor available as a certified parameter under the NJ DEP lab certification prngram. 
() 110 qualijiCII!iall - sample nua undi/11/f:d 
(U) Campound not detected above metlmrl practical quantitatiar. limit. 
(D) Sampl~ tma(yzed 111 indiaale<l diiiJMn 
(J) E.slima~d value above MDL rwd less 1/mn PQL 
(E) EstimaJed value beyond li>~ear range 

MDL 

0.316 

1.516 

2.422 

l.l59 

0.425 

0.144 

0.254 

0.345 

NA. 

569.8 

1.910 

.. .. ounn:; l 
17 Princess Road 

Lawrenceville, New Jersey 08648 
Tel ; 609/895-5370 
Fax: 609/895-1858 

.. ·.·.·.· .. •.•.•.•.••.••.·•.·.••.•.••.•• 

::: ~::: ::::::::::: ~=~: : ~::: ~: ~: ~=~: ~: ~: ;{:: :; : ~: ~ =~: ~:~ ::;;::·::::: 
J)i/udoll 

Factor 
Metflqd Code 

10 BPA300.0 

50 BPA300.0 

!0 6PA 300.0 

50 BPA 300.0 

10 BPA300.0 

10 EPA 300.0 

10 EPA 300.0 

10 EPA300.0 
-" .. EPA 150. 1 

-
5,000 EPA314.0 

EPA 160.3 
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S.lia-w Environmental 
Analvtical and Treatability Labon torld 

Lab ID 

SampleiD 

Matrix 

Parameter 

7886-10 

Sll-1-S' 

Soil 

Date 
Analyzed 

Date S ampled 0112512008 

Date Received 01/29/2008 

Co11cent Qual 
Units PQL MDL 

rtttion 

000022. 
17 Princess Road 

Lawrenceville, J'ew Jersey 08648 
Tel; 609/895-5370 
Fax. 609/895-1858 

Dilution 
Factor 

Method Code 

Fluoride OL/3112008 6.22 D mg/Kg 1.12 0.239 10 BPA 300.0 

Chloride 01/31/2008 9.22 D rug/Kg 1.12 0.229 10 EPA300.0 

Ni.tmeasN 01/31/2008 Ll U mgiKg 1.12 1.831 10 EPA300.0 

Sulfate as 504 01/31/2008 161 0 m g/Kg 1.12 0.17 5 10 EPA 300.0 

Bromitfe 01/3 1/2008 1.1 U mg/Kg 1.12 0.321 10 EPA 300.0 
~--------------------------------~~----------------------
Nitrateas N OJ/31/2008 2.02 D mg/Kg 1.12 0.109 10 EPA 300.0 

Chlorate 01131/2008 1.1 U mg/Kg 1.12 0.192 10 BPA300.0 

PhospbateasP,ortho 01131/2008 1.1 U rug/Kg 1.12 0.261 10 llPA300.0 

pH 01/3 1/2008 9 .62 SU NA NA ** EPA 150.1 
~------------------------
Perchlorate, sol 02/0612008 9,010 D ugiK~r 56 8.6 100 EPA 314,0 
~-----------------------------------------------------------------------
Total Solids 01/3012008 89.0 % 10.0 1.970 EPA 160.3 

.... 5 grams soil added to 50 ml dH20, s;unple shaken overnight and pH read on water. 

Shaw 8nviro11mantal NJDEP certified Lnb !D J I 001. 
(I) Not lis led as a Shaw Certified paramater• li11der the NJDEP lab r.ertification program. 
(])Not available as a certified parameter rmder the NJDEP lab certijicntion program. 
( ) no qualiftcan·on - sample rim undiluted 
(U) OitlifX'UIId flt>t detecJed above method practical quantitationlimit, 
(D) Sample a11alyzeil at indicated dilulioll 
(J) & tfmoted value al.lave 'MDL a11d lfl;f$ /llll/1 PQJ.. 
(E) &ti.JnateJ value heynnd !ittCDT rang~ 
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Shaw F.n.vironmental 
Allalytical and Ttentability Loboratoriu 

L:~biD 

SampleiD 

M<ttrLt 

7886-11 

SB-1-10' 

Soil 

Date Sampled 0 1/25/2008 

Date Received o 1/29/'2008 

Date Conce.n 
A111t~vzed tra'tion 

Parameter 

Fluoride 01 /31/2008 4.29 

Chloride 01/31/2008 29.0 

Nitrite as N 0 1/3112008 l. l 

Sulfate as S04 02/07/2008 54 1 

Bromide 0 1/3 1/2008 1.1 

Nitrdte as N 0 1/31/2008 10.5 

Chlorate 01131/2008 1.1 

Phosphate as P, onho 01/31/2008 u 

pH 01/3 1/2008 9.35 

Qual 
(s« 

bt'liiW) 

D 

D 

u 
[) 

u 
D 

u 

Units 

rog!Kg 

mg/Kg 

mg/Kg 

mg!Kg 

mg!Kg 

mg/Kg 

mg!Kg 

mgfKg 

su 

PQL MDL 

1. 13 0.240 

1.13 0.230 

1.1 3 1.840 

5.64 

1.13 0.323 

1.13 0.109 

l.l3 0.193 

j .J3 0,262 

NA NA 

Perchlorate, sol 02/04/2008 49,900 D ug/Kg 2,822 432.8 

Total Solids 01/30/2008 88.6 % 10.0 

"'-"' 5 grJlllS ~oil added to 50 ml dB20, sample shaken overnight and pfl read on water. 

Shnw finvirollm/!11/a/ NJDeP certified Lab lD 1 100}, 
( I) Notlistl!f! (IS a Shaw C:errifi~I paramafl!Ts cmder fhe NJDEP lob certification program. 
{l.) Nnl av(lilablc (1S a r.errifie.i par11111eJer Clnderthe NJD&P lob certificMion pmgri1Jr• 
( ) nO qUJJlifltXJJion - <mnpl• nm t<JidiMed 
(U) Co!>Jpaund /lOt detected obnvc /118tl!(J(/ practical quanlitation limil, 
(D) Sample analyzed at indicot(<li diluli(m 
(J) eotimated value above MDL and less than PQL 
(It) estimated value beym>d linear rangP. 

1.970 

000023 
1 7 Princess Road 

LAwrenceville, New Jersey 08648 
tet 609/895-5370 
Fox: 609/895-1858 

Dilulio11 
Factor 

10 

LO 

10 

50 

10 

10 

10 

10 

5,000 

Met/rod Code 

EPA300.0 

EPA300.0 

EPA 300.0 

EPA300.0 

EPA300.0 

EPA 300.0 

EPA 300.0 

EPA300.0 

EPA 150.1 

EPA3 14.0 

EPA 160.3 



 

ER-200435 Treatability Study Final Report.V2 July 2011.docx  

Sltnw Eovi•onmentul 
Anulytical and T rentability_L,.boratorje• 

L.ab lD 7886-l! 

SampleiD SB-1-lS' 

Matrix Soil 

Oate Sampled Ol/25/2008 

Date Received 01/29/2008 

. 000024 
17 Princess Roud 

Lawrenceville, New Jors~y 08648 
., c!; 609/895-5 3 70 
Pax: 609/895-1858 

~~~~~iq~~i~to/::i:~:=::;:::::::::={=}:::=:::~:~:~:=_:\::~=~~:=~=~}:·====:--)::?:=:::::::~:::y=~=+.:}b=.=:=::=<):~::::=::::~:=it=·\·+=ut:~:-~:_:r-=::=:::~~:~:==:·:;·::. 
Date CIJJICe/11 Qual 

PQL Parameter 
Afial~ed ration 

(.<eo Units 
O.li:n<!) 

Fluoride 02/01}2008 8.42 D mwKg 1,08 

Chloride 02/01/2008 67.3 D mg/1\g 1,08 

Nilriteas N 02/01/2008 1. 1 u mg!Kg LOS 

Sulfute as S04 02/01f2008 249 D 11\g/Kg 1.08 

Bromide 02/0l/2008 1.l u ruwKg 1.08 

Nittate as N 02/01/2008 15,1 D mgfKg LOS 

Cltlordte 02/01/2008 4.64 D mgiKg 1.08 

Phosphate asP, ortbo 02(0112008 l.l u mg/Kg 1.08 

p"H 01(31/lOOS 9.31 su NA 

Perchlorate,sol 02!04/2008 222,000 D ng/Kg 2,694 

Total Solids 01/30/4008 92.8 % 10.0 

"* 5 gfams soil added to 50 m.l dH20, sample shakeu ovem;ght and -pR 1ead (ln water 

!;heM En>ircmmental NJDEP ct'rtified lAb ID 1/0UJ. 
( /) Nat li•tt:d ar a Shaw Ce.rtijit:d paramaters u11der lite NJDEP lab certificatuJn program 
(2) Not availabl,. as a certifit:d parameter under the NJDEP lab c.erlification progrcnrL 
( ) nu qualiflcnnim ·:ample nm tmdi/uled 
(U) CompiJtmd no/ doleclt:d abuve.mt~llrod practical quantituli01rlimlt. 
(D) Sample analyzt:d at irrdicate4 dilution 
(J) Esli1nated •alii" above MDL a>Jd ll!$3 I hem PQI.. 
(F;) Eslimated value beyond lm•ar ra11ge 

MDL 
Dilution 

Me1hodC1Jde 
Factor 

0.230 10 EPA 300.0 

0.220 10 EPA300.0 

1.756 10 EPA3000 

0.168 10 EPA300.0 

0.308 10 EPA300.0 

0. 105 10 BPA300.0 

0. 184 10 EPA300.0 

0.250 10 EPAJOO.O 

NA •• EPA 150. 1 

413.3 5,000 EPA314.0 

1.970 EPA 160.3 
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Sbnw E-,vlronlnenbl 
Analyt!cul and Tr"atubilitv L3bnrotories 

s~~J>i~:fiitij~ili:.u~J!· f::.::;;::::;::._:. :,; . :·::: ::/~ ~::·. :;:::}: : =~ ::;::;-::;::::~:; : -::; <> <:::::i:::}: :t.J}·:: =:{:~ 
Lab ID 7886-13 Oate.Sam[>led Olf25!2008 

SamplelD SB-1-20' Dale Received 0112912008 

MatTI.): Soil 

Q00025 
17 Prilli:ess Rood 

Lawrenceville, New Jorsey 08648 
1'el; 609/895-5370 

Fax: 609/895-1358 

p;M~~:¢~~~ki/J:::;:+;::::::.:.~~~:~:~:t~r . :~;:::t~:<t)\::::t:;:::= :t>):)::_:/ { :~:~:~ ~::.n:~:~:~:)~:~:~ ·/~-~L~:~:; ::~? :~ :::::~~::~;:.::::~:./:~:: ~: ~:~~~::::: 
Date Ctmcentr Qual 

Parameter 
;!natyzed atum (sa {/nil~ PQL 

IJ<Ioh') 

Fluoride 02/0 lt2.008 2.59 D m_g{Kg 1.09 

Chloride 02101/2008 84.0 D mg!Kg 1.09 

Nitrite as N 02/01!2008 l.l u mg!Kg ).09 

Sulfilte as S04 02/0712008 .1.6,200 D mgii(g 109.41 

Bromide 02/0lf2008 l.l u mg!Kg 1.09 

Nitrate as N 02/0l/2008 18.8 D mg/Kg 1.09 

Chlorate 02/0112008 8.35 D mg/Kg 1.09 

Phosphate as P, ortbo 02/01/2008 1.1 u mg/Kg 1.09 

pR 01/3.1.12008 8.61 su NA 

Perchlorate,sol 02/0412008 329,000 D og/Kg 2,735 

'l'o·la) Solids Ol/30t2008 91.4 % 10,0 

..,.. 5 grams soil added to 50 m1 d.H20, sample shaken. ovem.ig}lt·and pH read on water. 

Shaw Errvrronmet<ta/ NJDEP certified !.ab fD II 00 I 
(I) Not li.u ed '"' t1 Slww Certified ['J<Iramaters undo.- the NlDEP lab t:ertifir.Jllirm progmm. 
(1) Not avail<tble as a certifie:J p<Jranu'Jer under the NJDEP lab r.ertifirwt;'i:lft program. 
( J 110 ,qual!ftealion -sample nut undiluted 
(U) Compound no/ detected abo vi! method practical qr~anlltatioll limit, 
(D) Smnple analyzed at indicated dilutirm 
(J) &timate4 value above MDL arrd /es,v than I'QI. 
(E) Estimated value b~'}'Cnd linetlr range 

Dillltion 
MDL 

Factor 
Mctlwd Cndc 

0,233 10 EPA300.0 

0.223 10 EPA300.0 

L783 10 EPA300.0 

17.068 1,000 EPA300.0 

0,3 13 10 EPA300.0 

0.106 10 EPA300.0 

0.187 10 EPA 300.0 

0.254 10 BPA300.0 

NA EPA 150.1 

419.6 5,000 EPA314.0 

1,970 IJPA 160.3 
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Shaw Environmental 
A nalytical and 't'realabjljty Labora tories 

LabiD 

Sample iD 

7886-14 

SB-l-25' 

Mahix Soil 

DateS:unpled 01 /25/2008 

Da te ,Received 0 11291200!! 

000026 
17 P6nc;;~~ Road 

Lawreuccvillc, New Jet'l!Cy 0!!648 
Tel; 60911195·5370 
!<ax~ 609/895-1858 

t.~t~~~~i&-:1/:::::::-:: :-: :·r::L:::-~:: >}r:;:~::·}::r:tJ ;:.:;:i ~~: ::::\EJn:::J::::i:n:::r::[ i~::·::nt:r=~:= ;:: :·::::~:v;:::::::)·:;\r:i:::=-=::::::::r:·x< 
Date Con cent Qual 

Parameter 
Analyzed ration (<t< Units PQL 

b«Jow) 

Fluoride 02101/2008 2.62 D rng/Kg 1.16 

Chloride 02101/2008 258 D mg!Kg 1.16 

Nitrite as N 02101/2008 1.2 u tng/Kg 1.16 

Sul.lhle as S04 02/07n00S 10,270 D mg/Kg S7/t,7 

Bromide 02/01/2008 1.2 u mg/Kg 1.16 

NitrateasN 02/0l/2008 85.0 D mg/Kg 1.16 

Chlorate 02/01/2008 40.7 D mgfKg 1.16 

Phosphate asP, onho 02101/2008 1.2 u mg/Kg 1.16 

pH 0 1/3 112008 8.70 su NA 

Perchlorate,sol 02/04/2008 759,000 D ug/Kg 2,894 

Total Solids 01/30/2008 86.4 % 10.0 

• • 5 grams soil added to 50 tnl dH20, sample shal:en overnight and pH read on water. 

Shaw Environmental NJDEP certified Lab ID 1100), 
(I) Notli!itr!ll os a Show Certified p11ramolers IInder th• NJDEP lab certificoliol! program. 
(Z) Not available a.• a certified parameiB!' t#tder tlttt NJDEP lab certification program. 
( ) 110 quo.lifiaalion- sample h u 1 undlluled 
(U) Compound nat det~cled above mBihad practic(ll quanfitationlimit. 
(D) Sample analyzed a/Indicated dilurloll 
(J) Estimated value above M.DL and les.< than PQ.L 
(E) Estlmared value. beyund linear range 

Ditution 
Method Code MDL Factor 

0.247 10 EPA300.0 

0.236 10 EPA 300.0 

1.887 10 EPA300.0 

9.028 500 EPA 300.0 

0.331 10 EPA3 00.0 

0.112 10 EPA300.0 

0.198 10 EPAJOO.O 

0.269 10 EPAJOO.O 

NA ** EPA150.1 

443.9 5,000 EPAJI4.0 

1.970 EPA 160.3 
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Sltaw Environmental 
Analytical and Treatobilitv Laboratories 

. . . . . . . ' . . . . . . . . ~ . . . . . . . . ~ . . . . 
sanlj)J~:tm'ot:rJ)iJio:il:. ::::.::::.:::. · ·:· ·~·:·::-.. ·. :./:::.:::. :: .. :::::;:::.::):::::/:\:: :~::/~::: . .::: ::_._::.::: ·:···.·.·. :;. 
LabiD 

SampleiD 

7886-15 

SB-1-30' 

Matrix Soil 

Date Sampled 01/25/2008 

DateReceJved 01/29/2008 

000027 
17 Pri.ncess Road 

Lawrencevillu, New Jewy08648 
Tel; 609/895-5370 
FliX: 609/895-1858 

~!~~~~4:~~~~~~ff:.;~~:;.I~~;-~::::<<:>?r .. ~~~I:_:~:n~::j::~:::_:::::::(:t::::.:;:~:~:::~\:::;:_:~:::~:~:::~: :::t/X- :~:~:::/~t:~t:t:~. :j:~:~:~:~;~:~::::.:~:: }-::;. r-::}::r::: 
Date Conce.utr Q11al 

ParameJer 
Analyzed a lion c- Units PQL 

hdow) 

Fluoride 02/01/2008 1\3.2 D mg/Kg 1.62: 

Chloride 02/07/2008 946 D mgfKg 16.16 

NitriLe as N 02/0112008 1.6 u mg/Kg L62 

Sulful.e as S04 02/0712008 882 D mg/Kg 16.16 

Bromide 02/01/2008 1.6 u rog/Kg 1.62 

Nittaleas N 0210 1/'2008 14.8 D mg/Kg 1.62 

Chlorate 02/07n008 1,340 D mg/Kg 16. 16 

Phospbate as P, ortho 02/0112008 1.6 u mg/Kg l.62 

pH 01/31/2008 8.85 su NA 
Pet'Chlorate,sol 02/0412008 380,000 D ug~ 4,039 

Total Solids 0 1/3012008 61.9 % 10.0 

"" 5 grams soil added 10 50 ml dH20, S3.11lple shaken ovcmight and pH read on water 

Shaw Environrn~nral NJDEP certified Lab W I 1001, 
(1) Not li~r"'J a..r a Shaw Cutijied paramarers under the NJDEP loh certiftctJtion prog•·am 
(2) Not available as a certified parameter under the NJDEP loh aertiflt:llliOII program. 
() no qllfll!{u:atkm - .tamp/• " '" wrdi!.tred 
(1J) Compound not datected above method practical quanlilatio11 lim fl. 
(D) Sample analyze.d at indir.oted rli/utian 
(J) btimatetl w:lu• ohove MDL and less than PQL 
(E) Estimated value beyond linear range 

Dilllfion 
Muhod Code MDL 

Factor 

0.344 10 EPA 300.0 

3.296 !00 EPA300.0 

2.633 10 EPA 300.0 

2 .520 100 EPAJOO.O 

0.462 10 EPAJOO.O 

0.157 10 EPA300.0 

2.763 100 EPAJOO.O 

0.375 10 EPA 300.0 

NA ** BPA 150, 1 

619.5 5,000 EPA314.0 

1.970 1 EPA 160.3 -
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Shnw 'Environmo·ntal 
Anolytic•l and Treatability Luboratories 

samlile·inrO.¥~ii~n -:; . :::--:=-::{::\]::X::~:::):~=:~:<·{::::·:·=:·=:=·>:?~)-.:·:~: ~ · ::~ -:=::-:=<· :~.: ·=~-:-) :}:: 
Lab ID 7886-16 Date Sampled 0112512008 

Sample ID SB-l-35' Date Re<ei.ved 01/29/2008 

Matrix Soil 

Po.rameter 
Dare 

Analyzed 
Concentra Qual 

tion (ze.: 
be.lcw: 

UnitS PQL MDL 

000028 
17 Princ.,;;s Road 

Lawrenceville, New Jersey 08648 
To!; 609i895-5370 
Fax: 609/895· I 858 

Dilution 
Factor 

Method Code 

Fluoride 02/01/2008 9.37 D mg/Kg 1.56 0.333 10 EPA 300.0 

Chloride 02107/2008 1,040 D mg!Kg 15.65 3.192 10.0 EPA 300.0 

NitriteasN 02/01/2008 L6 U mg!Kg 1.56 2551 10 E.PA300.0 
r-----------------------------------~~-----------------------
Sulfate as S04 02/07/2008 908 0 mjifKg 15.65 2.441 100 EPA 300.0 

Bromide 02101/2008 1.6 U mg!Kg 1.56 0.448 10 EPA 300.0 

Nitratea;;N 02/01/2008 19.6 D mg/Kg 1.56 0.152 10 EiPA300.0 

Chlomte 0210712008 1,410 D mg/Kg 15.65 2.676 100 EPA 300.0 

Phosphate asP, ortho 02/0112008 L6 U mg/Kg 1.56 0.363 10 EPA 300.0 

pH 01/3 1/2008 9.03 SU NA NA "'• EPA 150.1 

Perchlonll.e,SOI 02/04/2008 432,000 0 ng/Kg 3,912 600.2 5,000 EPA 314.0 
1----------------------------~--------~~ --------------------~ 
Total Solids 01/30/2008 63.9 % 10.0 1.970 EPA 160.3 

** 5 grams soil added to 50 ml dH20, sampl e shaken overnight and pH l'e:KI on water. 

Shaw E•tviromuenta! NJDEP ccrrificd Lab TD 11001 
(I) Not listed as a Shaw Certifieil parama/ers u11der the NJDEP litb certijicatiCR program. 
(1) Not aVPilabt.. as a certified parameter undsr the NJDEP lab c~tijication program. 
( J flO qualifwatir)fl ·.rumple. ron Ulldilttt€d 
(U) C0mpo11nd 110t dctccuul above •r•ethod prac1ica! quantltatio.•! liN•it. 
(D) Sample a11a!yzed at indicated diluiian 
(J) &timated value abnl'l; MDL and less thQJ! PQL 
(E) !!.stimatell value beyond linear range 
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Sbnw Etlvlronm.entnl 
Ana Mien I a nd Trent ability Labora tories 

LabiD 

Samplell> 

7886-17 

SB-2-5' 

Date Sampled Olfl.S/2008 

Date l'teceived 0 112912008 

Matrix Soil 

l'arameter 

Fluoride 

Chlnride 

Nitrite as N 

Sulfate as 804 

Bromide 

Date 
A11alyzed 

Cuncent Qual 
ratio II 

02/0112008 4.50 D mg/Kg 

0210112008 52..4 D m!!/Kg 

02/0 112008 1.1 U mg!Kg 

02/0112008 180 D mg/Kg 

02/01/2008 1. 1 u mg/Kg 

NitrateasN 0?10112008 6.56 D m!!/Kg 

Chlorate 02/0112008 l. I D mg/Kg 

Phosphate as P, ortho 02/0 l/2008 1.1 U mg/Kg 

pH 01 /31/2008 9.46 SU 
~---------------------------------

PQL MDL 

1.10 0.2.34 

LlO 0.224 

1.10 1.793 

1.10 0.172. 

1.10 0.315 

1.10 0.107 

1,10 0.188 

1.10 0,255 

NA NA 

Perchlorale,sol 02/04/2008 83,600 D ug!Kg 2,750 421.9 
1----------------------------------~~ 
Total Solids 01/3012008 90.9 % 10.0 

** 5 grams soil added to 50 ml dH20, sample $hllkenovemightandpR read on watl'.r. 

Shaw Bm•i•·amwpual NJDEP certified I.Ab ID 11001. 
(/) Not/Lwed as a S/oCII~ Certified pai'G/Iralers under the NJDE'f> lab certificali?ll program. 
(2) Not availallle a.s a certifi¢ parameJer und•r rf,e NJDEP lab certificatirn> pr"';;rtUfl. 
() nt> qunlijicalion • sample run undi/ut•d 
(lJ) Compou!ld 1101 de~ectc.d above met/rod practical qrumtitutioll lilnil. 
(D) Smnple tmalyzed a1 indicated dilutir;m 
(.!).&lima ted v(J/r/& abov~ MDL and l('S$ than PQ,l. 
(E) l!.<tim!Jte<i value iwyo,.(l li>M:rr rnnge 

1,970 

• 000023 
J 7 'f>ri/lcc.,; Road 

Lawrenceville, New Jcr:<ey0l!M8 
Tel; 609hl95-5370 
Fax.: 609/895-1858 

Dibttioll 
Factor 

10 

10 

10 

10 

10 

tO 

10 

10 

5,000 

Method Code 

EPAJOO.O 

EPA300,0 

EPA300.0 

EPA300.0 

EPA 300.0 

EPA300.0 

EPA 300.0 

EPA300.0 

EPA 150. 1 

BPA314.0 

EPA 160.3 
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Sllaw .Environrucn tn1 
Allalvtical >tnd 'l'tenhtb"ility IA!bor nluries 

LaiJID 

Samp1e lD 

7886-18 

SB-2-10' 

Da te Sampled 0 1/25/2008 

Date Received 01/29/2008 

Matrix Soil 

Parameter 

Fluoride 

Date 
Analyzed 

02/01/2008 

Concentr Qual 
arion 

(I« 

3.85 0 

Unfts PQL MDL 

mg!Kg 1.11 0.237 

Chloride 02/0 l flOOS 160 D mg/Kg 1.11 0227 

Nitrite as N O'l./0112008 1.1 U mg/Kg 1.11 1.813 

Sulfute as S04 02/0712008 721 D mg/Kg 1!.12 1.735 

Bromide 02/01/2008 1.1 U mg/Kg 1.11 0.3 18 
1----------------------------------~ 
NitrnteasN 02/01/2008 15.9 D mg!Kg 1.11 0.108 

C11torale 02/0 L/2008 5.8 1 D mg/Kg 1.11 0.190 

Phospha te asP, ortho 02/01.12008 1.1 U mg/Kg 1.11 0.258 

pli Ol/3ll2008 9.27 SU NA NA 

Perch1orare,sol 02/0412008 261;000 D ug/Kg 2 ,78 1 426.6 

Total Solids Ol/30/2008 89.9 % 10.0 

,..,.. 5 grams soil added to 50 ml dH20, sample shaken overnight and pH read on water 

Shaw EnviYOliJilt?JJial NJ()P.P certified Lab TO JtOOI, 
(I) Not listed as a Shaw Certified paramaters under· the NJDEP lab certf}ic~uon program. 
(1) Not a~ailable as a Cl!rlf}ied parameter u11der the NJDEP lab certification program. 
() 110 qua/iji"'Otion -sample nl/lrmJI/ured 
(U) Compound not derooled above method p~actical quantila.tlon limit. 
(l:J) Sample analyzed at indicated dilution 
(I) Estimated value above MDL and le:~~ tlran PQL 
{E) E:$1imt;Ited value beyuncl linear r(J)lge 

I 970 

0011030. 
17 Prin<:<:os Road 

Lawrenco:vilk, New Jers«y08648 
Tel; 609/895-5370 
Fax: 609/895-1858 

Dilunon 
Factor 

tO 

LO 

LO 

100 

10 

10 

10 

10 

** 
5,000 

·: · ·.•,···,•,,•,··.··:·······, 

Method Code 

BPA300.0 

BPA 300.0 

EPA300.0 

EPA300.0 

EPA '300.0 

Bl>A 300.0 

EPAJOO.O 

EPA 300.0 

EPA 150, 1 

EPA3l4.0 

El>A 160.3 
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Shaw Environmental 
Analytical and 'l'rentahility J"~ bornlnries 

J.ab ID 

SamllleiD 

7886-19 

SB-2--1 5' 

Mnlrix Soil 

Date Sampled 011'2.512008 

Date Received 01/2912008 

Param eJcr 
bOJe 

Attalyzed 
ConcettJ Qual 

Units PQL MDL ratum 

Fluoride 02/0112008 7.86 D mg!Kg l.lO 0.235 

Chloride 0'2./07/2008 333 D mg/Kg 5.51 t.123 

NilriteasN 02./011'2.008 1.1 U mg!Kg 1.10 l 795 ----------------------Sullilte as S04 02/07/'2.008 '377 D rug/Kg 5,5 1 0,859 

Bromid~ 021011'2008 l.l U mg!Kg 1.10 0.3 15 

Nilmte as N 02./0 l/2008 18.6 D mgfKg 1.10 0. 107 

Chlorate 02/0112008 8.54 D mg!Kg 1.10 0. 188 

Phosphate as P, ortho 0210112008 1.1 u mg!Kg 1.10 0.256 

pH 0 113112008 9.07 SU NA NA 

Perchlorate, sol 02/0412008 391,000 D ug/Kg 2, 753 422.4 

Total Solids 01130/2008 90.8 % 10.0 

•• 5 grams soil added to 50 mJ dH20, sample shaken overnight and pli read on water. 

S/,.:wEnviromnent.1l NJDEP cert(fletl Lob JD 1 !OI)J. 
(J) Not listed as a S!uuv Cerlifie4 pora/llalers under /he NJDEP lnb cerlificaliqnprogra,n. 
(2) Not avtiilable qs a certified parnme1er 11ntler theNJDEP lab cuti[JCation program 

( ) hO q~<n!ijic<lfion sample""' JJndilrlle4 
(U) Cnm[JUimd nat detec,teJ aba~e method prac.rical quantitalian limit 
(D) Sample analyzed al indicated dilution 

(J) &timate4 value above MDL Md lru• than PQL 
(E) &ti!llaled value i)e'jond linear range 

1.970 

\}(){)031 

17 Pri_nce<o-s Road 
Lawrencovllle, New Jersey 08648 

Tel; 6091895-5370 
F&X: 609/895-1858 

Dilution 
FacJor 

Metltod Co de 

10 EPA300.0 

50 BPA 300.0 

10 EPA 300.0 
----------------~ 

50 BPA 300,0 

10 EPA 300.0 

10 EPA300.0 

10 EPA 300.0 

10 BPA300.0 

E!PA 150. 1 

5,000 EPA3l 4.0 

EPA 160.3 
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Shaw l!ln~ronm.enral 

Analytical and Trntability Labo"*tu>:ies 

LablD 

SamplciD 

Matrix 

7886-20 

SB-2-20 ' 

SoU 

Date Sampled 0 l/251'2008 

Date Received 01/29t.1008 

000033 
17 Princess Road 

lawrenceviUc, New Jersey 08648 
Tel; 609/895-5370 
Fnx· 609/895-1858 

l#Mi~:t~#t::Jx::::::::.:l-\-.:::::.==::=:===::=:=\:=i:::;~: . :::::=: .:::::>:: :u:}=:·=i· =:=w?::·. =:>::::.::==~=:::=::::i .:: :=;=:-·:::;~=;::=:=·=:=: =~:;~::=;=:=;::=:~~::=?.==:::::: 
Parame1er 

Drue Concelttl' Qual 
PQ~ 

Analyzed anon (I N Units 
bolow 

Fluoride 02101/2008 4.5 1 D mgt Kg 1.06 

Chloride 02/01/2008 232 D mgfKg 21.21 

Nitrite as N 02/01/2008 1.1 u mg/Kg 1.06 

Sulliu:eas S04 02J01i2008 234 D mg/Kg 21.21 

Bromide 0210112008 1.1 u mglKg 1.06 

NitrateasN 0?10112008 12.0 D mg/Kg 1.06 

Chlorate 0210112008 6.14 D mgiKg 1.06 

Phosphate as P, ortho 0?10tn008 J.l u mg/Kg 1.06 

pH 0 1/3112008 9.19 su NA 

Perchloro~te.sol 02/04/2008 165,000 D ug/Kg 2,651 

Total Solids 0\130/2008 94.3 % 10.0 

u 5 grams soil added to 50 ml dH20, s:unple shaken ovoo:tight and pH read on water. 

~haw Envirom/felltal NJDEP c.ertijied Lob lD I I 0/JJ. 
(I) Notli.vted "-' a Shaw Certified paramaters ""der 1/te NJDEP lab c.ertification progra111. 
(2) Not available a.• a r.ertified parameter under tlte NJDF.P wb ccrtifir.alion program. 
( ) 110 qualifiootlon - tamplt nut tu:diluted 
(U) Compound not dettzetcd above method prar.tir.al quantitation limit. 
(D) Sample anolyzltll at indicaJetf dilution 
(.!) &it mated vafue above lvfDL anti I= than PQL 
(T!.) &timated value bB)IOnd /{"ear range 

Dil11ti0n 
Method Code MD~ Factor 

0.226 10 EPAJOO.O 

4.327 200 EPA300.0 

1.729 10 RPA 300,0 

3.309 200 EPA 300.0 

0.303 10 El'A 300.0 

0.103 10 EPA 300.0 

0.181 10 EPA 300.0 

0.246 10 EPA300.0 

NA •• EPA 150.1 

406.7 5,000 EPA314.0 

1.970 EPA 160.3 
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Sbuw &nvironmeo tsl 
AruJlytfeul and Treutnbilltv Labotatorll>.\ 

LabiD 

SampleJl> 

7886-ll 

SB-2-25' 

Matrix. S11il 

Date Sampled OlflS/2008 

Date Received 01/'29/'2008 

ouooa.J 
17 Princess Road 

Lawrenceville, New Jersey 08648 
Tel; 609/895-5370 
Fa.'<: 609/895-1858 

~!#~¥~e.~ii¥H::hb&~\I:-\tt)\~Jtmrrrrr=:m:r{Trrrm:;~:~:::ij(/#FIE+)t):(tJ/J::ut:ut\ 
Date Concentr Qual 

Parameter Analyzed a lion 
(ne Unil!i PQL 

b<'lo.,j 

Fluoride 02/0lnOOS 9A6 D :rug/Kg LIS 

Chloride 02/07!1008 526 D mg!Kg l iAS 

Nitri~ as N OV0!/2008 l.l u ml}'Kg 1.15 

Sulflte'3S S04 02/07/2008 483 D m!VK:g 11.45 

Bromide 02/01/2008 1.1 u :rugiKg 1.15 

Nitrate -as N OVOI.n008 57:0 D m.g/Kg 1.15 

Chlorate OV01/2008 lJ u mgi.Kg 1.15 

Phosphate as P, ortho OVO!f2008 1.1 u mg/Kg 1.15 

pH OJ/3Jf2008 8.86 su NA 

Pcrchlor:~le,sol 02/04/2008 245,000 D ul}'Kg 2,864 

Total Solids Ol/30f2008 873 % 10.0 

•• 5 grams soil added to 50 mJ dH20. sample shaken overnight and pH read on water 

Shaw Environme.rrtal NJDEP certified L<Jh ID 1100 I. 
(1) Nc>t1isted as a Shaw Certified paramater3 under the NJDEP lab certijicatkm program. 
(2) Not awilahTe as a r.ertified parameter under tlre NJDP.P lab r.ertificariOJJ program. 
( ) 1111 quol!ficutiun - •omp/7. nut wu/1/uted 
(U) Campmmd not dcJer.ted ahove mc.thod pracrir.al quarJtitatirm limit. 
(D) Samplu analyzed at imlicoted ailwion 
(J) Eslimaled value ab"ve MDL and les.s thmr PQL 
(E) &timaJed vttlU$ beyond linear range 

Dilution 
MDL Fac/J:Jr MetltodCode 

0.244 10 BPA30M 

2.337 100 ,BPAJOO.O 

1.867 10 BPAJOO.O 

1.787 JOO EPA300.0 

0.328 10 EPA300.0 

0.111 10 BPA300.0 

0 .196 10 .BPAJOO.O 

0.266 10 BPA300,0 

NA ++ EPA 150.1 

439.3 5,000 EPA314.0 

1.970 EPA 160,3 
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Shaw Envtronmenlal 
Analytical and Treatab ilitv ~bontories 

LabiD 

Sample ill 

7886-22 

SB2-30' 

Matrix Soil 

Date Sampled 01125/2008 

Date Received 01/29/2008 

t10flfl34 
17 Princess Road 

Lswreucevillc, New Jerney08648 
Tel; 609/895-5::170 
F~tx: 609/895-1858 

~~~~~~h.~~~:=.=:=:::::=: :::r::=::::.:_::===·=~=:=~=:===:===:{{;:.;:=i:=:·:=:: :: ::::=:·:;:~- --:=:-:.::=·:=:-:-:=:=:·==:=:-:/=:>:=: =::::r.=:=;:·=:==·=·=::;·==:=:=.===::=·=:=:- ~:=======·=:===-========>-==:===== 
Daie Concelitr Qual 

Parameter 
Analyzed atioll 

(s .. U11its PQL 
bdolf! 

Fluoride 0210112008 5.99 D mg/Kg 1.08 

Chloride 0210Jn008 8<1.6 D mg!Kg 1.08 

Nitrite as N 02/01/2008 1.1 u mgtKg 1.08 

Sulfule as S04 02!0112008 173 D mg/Kg 1.08 

.Bromide 02!01/2008 1.1 u mg/Kg 1.08 

:Ni1IllteasN 02/0112008 7.98 D mg/Kg 1.08 

Chlotate 02/0112008 62.1 D mg/Kg 1.08 

Phosphate as P, ortho 02/01/2008 1.1 u rog/Kg 1.08 

pH 01/31/2008 944 su NA 

Perchlorate, sol 02/04/2008 58,500 D llg/Kg 2,697 

Total Solids 01/30/1008 92.7 o/o 10.0 

. ._. 5 grams soil added ro 50 mJ dR20, sample shaken overnight and pH read on water. 

Slww Envi,onmOJttal NJJ)£P r.ertijied lab fD I IOU/. 

(I) Nr)//lated as a Shaw Certified parrvnalers tlllder I he NJD£P lob aerrificotir;m program. 
( l) Not avoil(Jb/e as a certified parrvneter tlrtder the NJ DEP lah certijlcalitm progran~ 
( ) no qualificnrion -sample nm • ndilulw 

(V) Compt>U!!d not deteatet.l above method pra:ctictd quantiration limit, 
(D) Sample analyzed llf indicated tlilution 

(.!) &limaled value obvve MDL am/less them PQL 
(E) &lionated value beyond line<" range 

Dilutlo11 
Met!todCode MDL Fa,tor 

0.230 10 EPA300.0 

0.220 10 EPA 300.0 

1.758 10 EPA 300.0 

0.168 10 EPA300.0 

0.309 10 EPA 300.0 

0. 105 10 EPA 300.0 

0. 184 10 E)'AJOO.O 

0.250 10 EPA300.0 

NA "'"' EPA 150.1 

413 ,7 5,000 EPA3l4.0 

1.970 EPA 160.3 
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Sb•w Environmental 
Analytie<~l and Tri'Jltobility Laboratories 

Lab ID 

Sample iD 

7886-23 

SB2-35' 

D11te Smnpled 

Date Received 

Ol/25/2008 

01/29/2008 

Matrix Soil 

P~1i~ed.~&efu:~tti=~~::::j:=:=::~j:::j:~:::)::~:~:: :::::::::::::::=. :::::=.?·.::wr:::=:::: :=:::=:=:= ::=:·-~::- -::>:}=n:::::::=:=:>::==:··=:-::=·-: 
Date Concentr Qual 

Parameter 
Analyzed anon (ue Units PQL 

bol<>w} 

Fluoride 02/0112008 10.1 D mgfKg 1.56 

Chloride 02/07/2008 969 D mgfKg 7.78 

Nitrite as N 02/01/2008 1.6 u mgfKg 1.56 

Sul.liue as S04 02/07/2008 858 D illg/Kg 7.78 
1-
Bromide 02/01/200& 1.6 u mg!Kg L56 

Nitrate as N 02/01/2008 8.91 D mg/Kg 1.56 

Chlorate 02/0l/2008 1,490 EO mg/Kg L56 

flhospha.te as P. ortho 02/01/2008 1.6 u mg/Kg 1.56 

pH 01131/2008 8.95 su NA 

Pe.rchlorate,sol 02104/2008 301,000 D ng/Kg 3,888 

Total Solids 01/30/2008 64.3 % 10.0 

"~ 5 gr.uns soil added to 50 ml dH20, SlllDple shaken overnight and pH read on water, 

Shaw EnYirunnzemal NJDEP certified Lab JD J /001 
(I) Not listed as a Shaw Certified paramaters <mdL?·the NJDEP lab ccrtificatitm program 
(2) Not a~ailable a.T a certified parameter cmder lheNJDEP lab Cf!rtifiCIItion program. 
( ) no qr~aliflcation. sample nm um/Jluttti 
(U) Ccmpo1111d >10/ deJected above method practical quautitatian limit. 
(D) Sample analyzed aJ indicated dil11fian 
(J) l!:stimated value abave MDI, wu/ less /Iran PQL 
(E) Estimated value beyond linear rangs 

M.DL 

0.331 

1.586 

2.535 

1.2 13 

0.445 

0.151 

0.266 

0.36 1 

NA 

596,4 

1.970 

~ nnnn .1~ 
17 Princess Road 

Lawroncevlll e, New Jer~y OS648 
Tel; 609/895-5370 

Fax: 609/895-1858 

.. :::: ·r =::-=.:.:.=y ::~<-=·· i:-.:: :=\H 
.Dilution 
Facror 

Method Code 

10 BPAJOO.O 

so EPAJOO.O 

10 EPA 300.0 

50 EPA300.0 

10 EPA300.0 

10 BPA 300.0 

10 BPA 300.0 

10 EPA300.0 

.... BPA 150. 1 

5,000 EPA314.0 

EPA 160.3 
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Sh~w .En\i t Ollnlelltal 
Analytlc:ol and Treatability Laboratories 

LabiD 

SampleiD 

Matrix 

7886-24 

SB· l -water 

Aqueous 

Date Sampled 0 l/25/2008 

:Oate Received 01/29/2008 

Concentra Qual 
Units P01·ameter PQL MDL 

till II 

Flnoride 02/0112008 0.62 JD mg/L l.OO 0.213 

Chloride 02/01/2008 1,720 D mg/L 20.00 4.080 

Nitrite as N 02/01/2008 1.0 U mg/L 1.00 1.630 

Sulfuteas S04 02/01/2008 1,100 D mg/L 20.00 3.120 

Bromide 02/0ln008 1.0 U mg/L 1.00 0.286 
-------------------------------------------------

Nittatcas N 02/0112008 27.3 D mg/L 1.00 0.097 

Chlorate 02/01/2008 2,220 D m.g/L 20.00 3.420 

Phosphate asP, ortho 02/0J/2008 1.0 U mg/L 1.00 0.232 

pH OJ/31/2008 7.37 SU NA NA 

Perchlorate,sol 02/06/2008 826,000 D ug/L 5,000 767.0 
1-

Shaw Envlronvrental NJDEP c:ertif1eil L(lb lD f 1001. 
(I) Not listed I1S a Shaw Certified p<munot¢rs u.nde1• t/le NJ DliJ' lab amificarioll progrtmc 
(2) No/ available as a certifiiW parameter wrder the N.fDEP lab certifictUton program. 
( ) M 1{1141/fication - sample run li!•dil111ed 
(U} Compo11.nd not ,JetecJI?il above method pr(l.(!tical quatl/ililtioll limil. 
(D) Sample r:malyzed at indicated dilution 

(J) Estimoled ''"'"" abwe. MDL Md less tlran PQL 
(E) &rima ted W1lue beymul linear range 

000036 
17 Princess Road 

Luwrenceville, New Jer.;ey 08648 
Tol; 609/895-5370 
Fnx-. 609/895-1858 

Diu1ti1Jn 
Factor 

10 

200 

10 

200 

10 

10 

200 

10 

LO,OOO 

Mctlwd Code 

EPA 300.0 

fiPA300.0 

EPA 300.0 

BPA300.0 

BPA300.0 

EPA300.0 

EPAJOO.O 

EPA 300.0 

EPA 150.1 

BPA314.0 
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000037 
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0000 38 

Lab!D Analysis dates 

7886- I 21412008 

7886- 2 214/2008 

7886- 3 21412008 

788G- 4 214/2008 2/6/2008 

7886- 5 21412008 2/6/2008 

7886- 6 2/412008 

1886- i 2/4/2008 

7886- 8 214/2008 

7886- 9 2/4/2008 

7886- 10 1/4/2008 2/6/2008 

7886- II 214/2008 

7886- 12 2/4/2008 

7886- 13 214/2008 

7886· 14 2)4/2008 

7886- 15 2/4/2008 

7886- 16 2/4/2008 

7886- 17 214/2008 

7886· 18 2/412008 

7886- 19 2/412008 

7886- 20 21412008 

7886- 21 214/2008 

7886- 22 2/412008 

7886- 23 2/4/2008 

7886· 24 21412008 2/6/2008 
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Caltbr3lton Standlrd recovenes: 

Initial Calibration Date: 

Sample, 

cal standard 

cnl st1111dil.rd 

Clll&tandard 

cal standard 

cal s~a~~dard 

ca l standard 

ca l standBrd 

QCCheck Date 

Sample: 

OCChcclc 

Sample 

Blank 

Stdppb 

0.5 

l 

5 

20 
so 
10() 

200 

10/31/2007 

Std ppS 

10.0 

Date 

1013112007 

10/1112007 

observed ppb 

0.635 

1.08 

472 

20,7 

48.9 
100.5 
199.9 

r'2• 

observed ppb 

9.5 

Concenrrarion 

u 

u CompoWid not detected abov" Practical Quantitalion l.irrut (PQL). 

%recovery 

127.0 

108.0 

94.4 

103.5 

!)7.8 
1()().5 

100.0 

0.99990 

%recovery COntrol Limits 

95.0 80.0-120.0% 

Unns PQL 

ppb 1.0 
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Check Standard recoveries: 

Sample: 

chec.k $tandard 

QCChoclc 

S=ple: 

QCCheck 

Sample 

Blank 

131ank 

Date 

214/2008 

2/412008 

21612008 

2/6/2008 

Oall! 
2/412008 

2/6/2008 

Date 

2/4/2008 

2/6/2008 

Std ppb 

20 

50 

20 

50 

Sidppb 

10.5 

10.5 

Conccnttation 

u 

ll 

u: Compound not detected above-Practical Quanlitatiun Limit{PQL}. 

Santplc 

IPC 

fPC 

Da~ 

2/4/2008 

2/6/2008 

Stdppb 

20 

20 

observed ppb 

17.9 

45.5 

1&.2 

50.5 

Control Limits: 

observed ppb 

10.93 

11.49 

Control Limits: 

Units 

ug/L 

ug!L 

observed ppb 

19.4 

20.87 

Control Lirruts: 

o/o recove(y 

89.5 

91.0 

\11.0 

101.0 

73.9-119.7 

%recover~ 

104.1 

109.4 

73.9-119.7 

PQL 

LO 
1.0 

% recovery 

97.0 

104.4 

66.3-11 J.7 

000040 
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r.ono~! 

Sample· 

Date MS Resuh MSDResulr Units 

Batch MSIMSD 7886-9 21412008 303,25.3.00 301,178.00 mgfl. 

RPO=- 07% 

% MaxRPD- 6.4% 

Oaich MSIMSD 7886-24 216/2008 1,007 .o 1 !.00 1,003,792.00 mg/1. 
R.PD~ 0.3% 

%Max .RPD=- 64% 

Sample: 

Dale MS Recovery MSO Recovery Control Lirmls 

Batch MSIMSD 21412008 960% !)3.9% 93.9-113.9"/o 

Ontch MS/MSD 2/612008 90.3% ss 7"n 93.9-113.9% 
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0U00~2 

Analysis 

Lab ID date 

7886- 1 1/3 1/2008 2!712008 

7886· 2 1/3 1/2008 217/2008 

7886- 3 1131 /2008 :117/2008 

7886· 4 J/31tl008 :117/2008 

7886- 5 l/3 ltl008 JJ7/2008 

7886· 6 1/3 112008 :117/2008 

7886· 7 1/3 1/2008 :117/2008 

7886- 8 1/3 1/2008 :V?/2008 

7886· 9 113112008 :11712008 

7886- 10 1131/2008 

7886· I 1 1/31/2008 2/7/2008 

7886· 12 2/1/2008 

188G- 13 2/1/2008 2/7/'i.OOS 

7886· 14 2/1/2008 21712008 

7886- 15 2/1/2008 2/712008 

7886· 16 2/1/2008 217/2008 

7886· 17 2/1/2008 2nnoo8 

7886· 18 2/1/2008 2n/200S 

7886- 19 211/2008 2/7(2008 

7886- 20 2/112008 

7886· 2 1 211/2008 

7886· 22 2/1/2008 

7886· 23 211/2008 217fl00S 

7886- 24 211/2008 
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Calibration Standard rocoveries: 

Initial Calibration Date: 12127/2007 

Sample: 

Std ppm 0.1 0.5 2.0 5.0 20.0 R"= 
Fluoride 0.091 0.508 Z.OS6 5.210 19.700 

o/orcc 91 101.54 104.3 104.2 20.345 0.99580 

Chloride 0.0698 0.4)8 1.720 4.520 20.3 

%re~ 69.8 87.6 86 90.4 10 1.5 0.99960 

Nitrite 0.082 OA72 1.990 5.060 19.860 
%ree 81.5 94.38 99.5 101.2 99.3 0.99990 

Sui fine 0.0539 0.353 1.640 4.398 20.400 

%ree 53.9 7066 82 87.96 102 0990>0 
Bromide 0.056 0.414 1.715 4.418 20.390 

%ree 56 82.8 85.75 88.36 101.95 0.99930 

Nitrate 0.074 0.413 1.749 4.613 20230 

%rcc 74 82.54 87 5 92.26 101.15 0.99970 

Chlorate 0.059 0.368 1.629 4.326 20.450 

o/orec 59 13.56 81.45 86.52 !02.25 0.999! 0 

Phosphate 0.141 0.809 2.170 5.055 19.900 

%rec l 41 161.8 108.5 101.1 99.5 0.99990 

QC Check Date: 12127/2007 

Sample: Std ppm Obs ppm %recovery Control Limits 

QC Ch.eck·fluorlde 10.0 10.7 1044.0 so.o-120 o•v, 
QC Check-Chloride 10.0 9.98 9.1 80.0-120.0% 

QC Check-Nitrite 10.0 10.49 10.2 80.0-120.0% 

QC Check-sulfnte 10.0 9.916 9.0 8.0.0-1 20. 0% 

QC Check-Bromide 10.0 9.902 9.8 80.0.120.0% 

QC Check-Nitrate 10.0 9.93:1 9.5 &0.0.120.0% 

QC Check-Chlorate 10.0 9.862 11).3 80.0-120.0% 

QC Check-Phosphate 10.0 10.05 100.5 80.0-120.0% 

Sample Date Concentration Units PQI. 

Blank-Fluoride 12/27/2007 u ppm 0.2 

Blank-Chloride 12127/2007 ppm 0.2 

BlankCNttrite 1212712001 ppm 0.2 

l31anli-Sulfate 1212712007 ppm 0.2 

Blank-Bromide 12127/2007 ppm 0.2 

Blank-Nftrnte 12127/2007 u ppm 0.2 

Blank-Chlroate 12/27/20()7 u ppm 0.2 

Blank·Phosphato 12127rl007 u ppm 0.2 
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000t1~~ 

Check Standard rceovcries: 

Sample: Date Std ppm Obs ppm % recovery 

Fluoride check liJJ /2008 5.00 5.4 107 3 

Control Lunlts: 98.6-121.8 

Chloride check l/3 1/2008 5.00 4.7 93.4 
Control Limits: 81.8-110.9 

Nitrite check 113 112008 5.00 5.194 103.9 

Conrro l Limits: 80.8-128.5 

Sui fate check 1/3112008 5.00 4.769 95.4 

Control Limits: 80.5-122.3 

Bromide check 1/31/2008 :5.00 4.6 91) 

Control Lunits: 75.6-109.2 

NitAte check 11'3 1/2008 5.00 4.& 95.3 

Control Limits: 82.2-1 17.5 

Chlorate check 1/31/2008 5.00 5.262 105.2 

Control Limits: 73.0-108.3 

Phosphate check ]/31/2008 5.00 5. 198 104.0 

Control LtmiiS: 80.2- 120.9 

QCCbeck: 

Sample: Date Std ppm Obsppm % recoverY. 

QC Check-fluoli6e 1131 /2008 25.0 26.6 106.4 

QC Check-Chloride 1/31/2008 50.0 49.5 99.0 

QC Cbeck-Nttritc 1131/2008 ·15.0 IS.S i 05,3 

QCCheck-Sulfate 1/31/2008 50.0 49.1\ 98.0 

QCCheck-Bromide 1131/2008 50.0 47.8 956 

QC Check-Nitrate 1/31/2008 11.0 10,3 93.2 

QC Chcck-Pbosph~tc l/31/2008 16'.0 1(}.86 105.4 

Control linuts: 80.0-120.0% 

S3mple Date Concentration Units PQL 

Blank-Fiuorid~ 1/31/2008 u ppm 6.2 
Blank-Chloride 1131/2008 u ppm 0.2 

Blank-Nitrite 1/31/2008 ppm '0.2 
Blank-Sulfate 1/31/2008 ppm 0.2 
Blank-Bromide 1/JJ /2008 ppm 0.2 

Blank-Nitrate 11'3 1/2008 ppm Q.2 

Blank-Chlroate 1131/2008 ppm 0.2 
Blank-Phosphate l/31/2008 u ppm 0.2 

u: Cofl'\,pound no( detected al)ove Practical Quat!litation Limtl (PQL). 
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OtJ00~5 

Ch«k Standard recovenes: 

Sample: Date Std ppm Obsppm % r~overy 

Fluoride chec~ 217/2008 5.00 s.s 109.4 

Control l tm11s: 98.6-121.8 
Chloride check 2!712008 5.00 5.6 11 1.0 

Conrrol Lirrut<S: 81.8·110.9 
Nimte check 217/2008 5.00 5.22 104'A 

Control Limtts: 80.8·t28.5 
Sullate check 2/7/2008 5.00 S.76 115.2 

Comrol Lim1t.s: 80.5-12.2.3 

Bromide check 217/2008 5.00 5.6 112.1 

Con1rol Lirnits: 75.6-109:2 

Nitrate check 2nnoos s.oo 5.4 108.8 

Control L11nita: 82.2-117.5 

Chlorate check 21712008 5.00 5.724 114.5 

Control L1m1ts: 73.0.108 3 

PhOllpllate check 21712008 s.oo 509 101.8 

Controll.tmits: 80.2·120.9 

QCChcck: 

Sample. Oatr Sid ppm Obsppm % r«overy 

QC Chcc:k-Piuonde 21712008 25.0 27 s 110.0 
QC Oteek.Chlonde 217/2008 50.0 56.05 112.1 

QC Cbeck·N1tntc 21712008 IS 0 16.42. 109..5 

QC Check-Sulfate 217/2008 50.0 55.8 111.6 

QCCheck·Brorrude .1.17/2008 50.0 56.9 IIH 

QC Check-Nitrate 217/2008 11.0 12.5 113.2. 

QC Check·Phospbate 217/2008 16.0 17.d 108.8 

Control Limits: 80.0-120.0% 

Sample Date Concentration Units PQL 

Blank-fluoride 2n/2008 ppm 02 
Blank-Chlondc 11712008 Pl>m 02 
Blank·Ntrmc 217!2008 ppm 0.2 

Blank·Sullisic 21712008 ppm 0.2 
Blank-Bromtde 2f712008 ppm 0.2 

Blank·Ntrratc 217/2.008 u ppm 02 

Blnnlc..Chlroare 2n/200t! ppm 0.2 

Dlank·Phospharc 21712008 u ppm 0.2 

u Compound nor detected above PracuC3l Quanr.itatioo Linut (PQL). 
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... (J00()46 

S:lmple: Batch 'IISIMSD 78M-20 

Date MS Result MSO Re.~ulr Units 

Fluonde MSIMSO 211/2008 1,108.0 1,034.0 mg/L 

o/c RPD- 6.9% % Ma• RPD- I 1.0% 

Chlorrde MSIMSD 2/1/200& 1,264.0 1,21S.O mg/L 

% RPD- 4.0% % Max RPD- S.J% 

Nrtrrte MS/MSD 211/2008 1,072.0 1,038.0 mg!L 

% RPIP 3.2% %Max R.PD~ 3.9% 

Sulfate MS/MSD 211/2008 1;126.0 1,2)6.0 mg/L 
'Yo RPO~?O% % MaxRPD~ 10.1% 

Bromide MS/MSD 211/2008 %1.5 876.() rng/L 

%RP~9.2.% % Max RPIP 9.6% 

Ntlnlte MS/MSD 21112008 998.5 959.5 mg/L 

% RPD; 4.0% %Max RPD- JM% 

Chlorate MS/MSD 21112008 1, 110.0 1,050.0 mKfL 

% RPO= 5.6% %Max RP~ 10.5% 

Phosphate MSIMSD 21112008 991.4 1,013 0 mgll. 

%RP!F22% %Max RPIF J 3 00.4 

Samele: Oatcb MSIMSD 7886-20 

Datt MS Recovery MSD Recovery Control Limits 

Fluoride MS/MSD 2./112008 !10 5% 103.1'/o 78.3-142.6% 

Cbloride MS/MSD 2/112008 104.5% 99.6% 75.5-l2S.I% 

Nitrite MS/MSD 2/1/2008 107.2% 103.8% 75.7-140.1 

Sulfate MS/MSD lll/2008 110,(1% lU1.6% 76.7-134.4 

Bromide MS/MSD 21112008 96.2% 877% 68.3-129 6% 

Nitr.uc MS/MSD 211/2008 99.0% 9S.I% 737-1317 

Chlorate MSIMSO 2/J/2008 lll.OYa 105.0% 68.3-116.6 

Phosph3tc MSIMSD 21112008 1191% 101.3% (\4.9-142.9 

•poor matnx recovery due to malnlt itrterfcrncnce- bcy011d linear range 



 

ER-200435 Treatability Study Final Report.V2 July 2011.docx  

S3lnpl~: Batch MS/MSD 7886-22 

03te MS R~sulr MSD Result Uni!S 

Pluoride 'VISIMSD 217/2008 565.1 5u7.2 mgll. 

%RPIP C.4% %Max RPD- 11.0% 

Chlonde MS/MSD 21712008 646.5 648.6 mg!L 
o/o RPD• C.J~, %Max RPD- 5.3% 

Niltlte MS/MSD 2!712008 548.4 552.0 mg/l 

%RPD~ 0.7% 'Yo Max RPIF 3.9% 

Su lfare MS/MSD 21'1/2008 753.6 754.8 mg/L 
%RI'~ C.2% 'Yo Ma• RI'D= 10.1% 

Bromide MS/MSD 21712008 572.0 569.9 mg/L 

%RP~ C.4% % Ms~ RPD= 9.6% 

Nitn.tt MS/MSO 2f7/2008 560.9 565.7 mg!L 

%RPIP C.9% %Max RPD-- 10.6% 

Chlorate .MSIMSD 21712008 7017 704.2 mg/L 

% RPD-- C.4'Yo %Max RPD- 10.5% 

Phosphate MSIMSD 2!712008 498.5 521.5 mgiL 

%RPD~ 45% 'Yo M!U. RPCF 13 0% 

Sample: Batch MS/MSD 7886-22 

Date ~S Recovery MSD Rooovcry Control Lomors 

Fluondc MS/MSD 217/2008 111.8% 112.3% 78.3-142.6% 

Chloride MS!MSD 21712008 111 1% ll l.li% 75.5-128.1% 

Nirritc MS/MSD 217/2008 10~.7% 110.4% 75.7-140.1 

Sulfate MS/MSD 2/7/2008 115.9% 116.1% ?6.7-134 4 

Bromide MS/MSD 217/2008 114A% 114.00Ao 68.3-129.6% 

Notrntc: MSIMSD 21712008 11 0.1% 111.1% 73.7-13 1.7 

Chlorare MS/MSD 217f2008 127.9% 128 4'/o 68 3-116.6 

Phosphate MSIMSD 217fl008 99.7% 104.3% 64.9-142.9 

•poor 1'11311lx recovery du• to matrix intcrfemence -beyond lincarrang_e 
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Accutest Laboratories 
I 

Sample Summary 

Shaw E & I, Inc. 
J ob No: 184702 

ER-0435 
Project N o: 117604/ 010 I 0000 P0#345126 

Sample Collected Matrix Client 
Number Date Time By Received Code Type Sample lD 

J84702- l 02/1 9/08 00:00 03/04/08 so Soil 134 HOMOGENIZED 

J84702-2 0 1/23/08 14:45 03/04/08 so Soil 788 1-5 

J84702-3 0 1/23/08 1.4:00 03/04/08 so Soil 788 1-) 

J84702-4 OJ/24/08 11 :35 03/04/08 so Soil 7886- 1 

J84702-5 0 1/25/08 08: I 0 03/04/08 so Soil 7886- 10 

J84702-6 0 1/25/08 09:00 03/04/08 so Soil 7886-14 

J84702-7 0 1/24/08 10:40 03/04/08 so Soil 788 1-17 

Soil samples reported on a dry weight basis unless otherwise indicated on result page. 

I!J 3 of 115 
l;jj.ACCUTEST. 
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CASE NARRATIVE / CONFORMANCE SUMMARY 

Client: Shaw F. & I. Inc. Job No J84702 

Site: ER·0345 Report Date 3/17/2008 2:4 9:21 I'M 

On 03104/2008, 7 Sanq>le(s), 0 'fnr Blnnk(•J nnd 0 Field Blank(s) were received 111 M«Oe•t T.nhornlones at n t.empeml•lre of .3.8 C. 
Samples were inii!Cl and properly pre.qervecl, 1mless no1ecl below. An AcctUcsl Job Number of J84702 was assignecllo lhe projec1. 
Labor:~ory ••m•plo rn, cli.enl sample ID ami <lutes o f ••unple coUection llre detaileJ in l11e repQtt ' • Re•tllls Summary Section. 

Specified quality control criteria were achieved ror (his job e.xceptllS noted below. For more infollllation, please refi:r to the Malytical 
resull3 ;md QC SlBmnnry pages. 

Metals By Method SW846 6010B 
I Matrix: so Batch 10: MI'4281S 

• Allssmples were digested Within tlle recruiunended Jllcthod llolding Lin.:. 

• AU ~:unples were analyu!d within 1he recommended method holding lime, 

• All method blanks fur lllis bate h mea method spec.i.lk criteria. 

• Srunple(s) J8508 1-JMS, J85081-1SDL, J85081-lMSD were used liS Ute QC srunplcs for metals. 

• RPO(s) ti,>rSerUtl Dilutit>n tor Cmlm.ium. Seletrium are o•dsi(le tQntrollim.il.5 for smnple MP428 t8-SDI. Pett'enl diJJerence 
acceptable due to low initial sample concenJ.ration (< 50 limes TDL). 

Matrix: so Batch iD: MP<12888 

• AU ~:unples were dir,ested ·wilh.in the recommended method holding time. 

• AD samples were anal}7.ed wiLhin 1he recommended method hC>Icling lime. 

• AU method bL'UII;s fi1r t.hi~ bmch mel!. me1J1od speci.lic criteria. 

• Saruplo\s) JS•1702-7SDL, J8•1702-7MS. ,184702-?MSO, J84702-7S0Lwerc used as tlte QC srullples for metals. 

• Matrix Spil:e Recovery(s) for Barium nre OUL<ide control UoriL<. Spil:e recovef)' indicrues possibl.e mru.rix interference and/or 
sample nonhomogene~y. 

• RPD(s) for Serial Dilution lor Arsenic. Cadmitun are outside cotltl'l>l lmiis for sample !YfP428SS-SD I. Perc em cliffererKe 
acceptable due to lowinilialsrunple concentnuion(< 50 times lDL). 

Metals By Method SW846 7471A 
I Matrix: so Batch 10: MP42llOS 

• AD stnnples Were digested within Lite recommended mel.ht>d h!llding lime. 

• !\D ;".unple$ were >utnly~ed ";tlrin t11e reconmteJJded metltoll holding lime. 

• All method blMks fo( tllis batch m,eu. m.ethod speci.fi.c criteria. 

• Smnple(s) J84631-5MS. J84631·5MSD were used as ~1e QC samples for metals. 

Matrix: so Batch iD: MP42872 

• AU samples were digested witltin tl1e reconunended meU1od holding time. 

• All samples were analyzed within the recommended metl1od holding time. 

• AD method blanks lor 1 hi' bnk h me<J mel hOd spee ilic criteria. 

• S•mtple(•l J~47()2-7M$, J847()2-~1SD wore 1.1.5ed as I he QC samples fOr metals. 

Wet Chemistry By Method EPA 160.3 M 
I Matrix: so Batch ID: ON12S74 

• 'l'hc dat.~ for EPA 160.3 M rneeL~ qU<ilily conln)l requirement.~. 

Monday, March 17,2008 Page 1 of2 
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Accutest certifies that data reported fbr samples rece1ved. listed on tlte assocmted custody cham or analyt1cal task order. were 
produced to specifications meeting Accutest's Quality System precision, accuracy and completeness objectives except as noted. 

Estimated non-standard method measurement uncertainty data is available on request, based on quality control bias and implicit for 
standard methods. Acceptable uncertainty requires tested parameter quality control data to meet method c riteria. 

Accutest Laboratories is not respons ible for data quality assumptions 1fpartial reports are used and recommends that this report be 
used in its entirety. Data release is authorized by Accutest Laboratories indicated via signature on tbe report cover 

Monday, March 17,2008 Page 2 of2 
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Sample Results 

Report of Analysis 

Section 3 
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Accutest Laboratories 

Client Sample 10: 84 HOMOGENIZED 
Lab Sam11le 10: J84702- I 
Matrix: SO· Soil 

Project: ER-0435 

Metals Analysis 

A nalyte Result RL 

Arsenic 8. 1 2.4 
Bariw11 13 1 24 
Cadmiwn < 0.59 0.59 
Chromium 12.8 1 .. 2 
Lead 8.2 2.4 
Mercury • < 0.035 0.035 
Seleniw11 < 2.4 2.4 
Silver < 1.2 1. 2 

( I ) lnstnuneiJt QC Batch: MA20579 
(2) lnstnunent QC Batch: MA20598 
(3) Prep QC Batch: MP42805 
(4) Prep QC Batch: MP428 18 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

(a) Received and analyzed out of holding time. 

RL = Reporting Limit 

Report of Analysis 

OF Prep 

03/08/08 
03/08/08 
03/08/08 
03/08/08 
03/08/08 
03/07/08 
03/08/08 
03/08/08 

Date Sampled: 02/ 19/08 
Date Received: 03/04/08 
Percent Solids: 85.8 

Analyzed lly Method 

03/1 1/08 NO SW84fi hi! ICI8 2 

03/1 1/08 NO SW846 611 108 2 

03/ 11/08 NO SW846 60 I 08 2 

03/ I 1/08 NO SWR46 @108 2 

03/1 1/08 NO SW846 611 1118 2 

03/07/08 JW SW846 7471A I 

03/ l l /08 NO SW8~6 @ 108 2 

03/1 1/08 NO SW846 611108 2 

Page I of I 

Prep Method 

SWK46 305118 4 

SW84fi 3<15118 4 

SW846 30508 4 

SW846 305118 4 

SWK~(, 305118 4 

SW846 7471A J 
SWR46 305118 4 

SWK4f> 3115118 4 

w 
:.. 

I 
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Accutest Laboratories 

Client Sample 10: 788 1-5 
Lab SamJlle 10: J84702-2 
Matrix: SO - Soil 

Project: ER-0435 

Metals Analysis 

A nalyte Result RL 

Arsenic 18.7 2.4 
Bari w11 137 24 
Cadmiwn < 0.60 0.60 
Chromium 24.9 1.2 
Lead 6 .4 2.4 
Mercury • < 0.036 0.036 
Seleniw11 < 2.4 2.4 
Silver < 1.2 1.2 

( I ) lnstnuneiJt QC Batch: MA20579 
(2) lnstnunent QC Batch: MA20598 
(3) Prep QC Batch: MP42805 
(4) Prep QC Batch: MP428 18 

Units 

mg/kg 
mg/kg 
mg/kg 
tng/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

(a) Received and analyzed out of holding time. 

RL = Reporting Limit 

Report of Analysis 

OF Prep 

03/08/08 
03/08/08 
03/08/08 
03/08/08 
03/08/08 
03/07/08 
03/08/08 
03/08/08 

Date Sampled: 0 1/23/08 
Date Received: 03/04/08 
Percent Solids: 84.6 

Analyzed lly Method 

03/11/08 NO SW84fi hi! ICI8 2 

03/11/08 NO SW846 611 108 2 

03/1 1/08 NO SW846 60 I 08 2 

03/ I 1/08 NO SWR46 @108 2 

03/1 J/08 NO SW846 611 1118 2 

03/07/08 JW SW846 7471A I 

03/ l l /08 NO SW8~6 @ 108 2 

03/1 J/08 NO SW846 611 108 2 

Page I of I 

I 

Prep Method 

SWK46 305118 4 

SW84fi 3<15118 4 

SW846 30508 4 

SW846 305118 4 

SWK~(, 305118 4 

SW846 7471A J 
SWR46 305118 4 

SWK4f> 3115118 4 
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Accutest Laboratories 

Client Sample 10: 788 1- I 
Lab SamJlle 10: J84702-3 
Matrix: SO - Soil 

Project: ER-0435 

Metals Analysis 

A nalyte Result RL 

Arsenic 4. 7 2.3 
Bariw11 6 19 23 
Cadmiwn < 0.57 0.57 
Chromiwn 18.6 1 .. 1 
Lead 13.6 2.3 
Mercury • < 0.033 0.033 
Seleniw11 < 2.3 2.3 
Silver < 1. 1 1.1 

( I ) lnstnuneiJt QC Batch: MA20579 
(2) lnstnunent QC Batch: MA20598 
(3) Prep QC Batch: MP42805 
(4) Prep QC Batch: MP428 18 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
•ng/kg 
lllg/kg 

(a) Received and analyzed out of holding time. 

RL = Reporting Limit 

Report of Analysis 

OF Prep 

03/08/08 
03/08/08 
03/08/08 
03/08/08 
03/08/08 
03/07/08 
03/08/08 
03/08/08 

Date Sam pled: 0 1/23/08 
Date Received: 03/04/08 
Percent Solids: 92.2 

Analyzed lly Method 

03/11/08 NO SW84fi hi! ICI8 2 

03/1 1/08 NO SW846 611 108 2 

03/1 1/08 NO SW846 60 I 08 2 

03/ I 1/08 NO SWR46 @ 108 2 

03/1 J/08 NO SW846 611 1118 2 

03/07/08 JW SW846 7471A I 

03/ l l/08 NO SW8~6 @ JCI8 2 

03/1 J/08 NO SW846 611 108 2 

Page I of I 

I 

Prep Method 

SWK46 305118 4 

SW84fi 3<15118 4 

SW846 30508 4 

SW846 305118 4 

SWK~(, 305118 4 

SW846 7471A J 
SWR46 305118 4 

SWK4f> 3115118 4 
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Accutest Laboratories 

Client Sample 10: 7886- I 
Lab Sam11le 10: J84702-4 
Matrix: SO - Soil 

Project: ER-0435 

Metals Analysis 

A nalyte Result RL 

Arsenic 20.9 3.0 
Bari w11 I 10 30 
Cadmium < 0.74 0. 74 
Chromium 23.3 1. 5 
Lead 7.0 3.0 
Mercury • < 0.048 0.048 
Seleniw11 < 3.0 3.0 
Silver < 1. 5 1. 5 

( I ) lnstnuneut QC Batch: MA20579 
(2) lnstnunent QC Batch: MA20598 
(3) Prep QC Batch: MP42805 
(4) Prep QC Batch: MP428 18 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
lUg/kg 
lllg/kg 

(a) Received and analyzed out of holding time. 

RL = Reporting Limit 

Report of Analysis 

OF Prep 

03/08/08 
03/08/08 
03/08/08 
03/08/08 
03/08/08 
03/07/08 
03/08/08 
03/08/08 

Date Sampled: 0 1/24/08 
Date Received: 03/04/08 
Percent Solids: 67.6 

Analyzed lly Method 

03/11/08 NO SW84fi hi! ICI8 2 

03/1 1/08 NO SW846 611 108 2 

03/1 1/08 NO SW846 60 I 08 2 

03/ I 1/08 NO SWR46 @ 108 2 

03/1 J/08 NO SW84fi 611 1118 2 

03/07/08 JW SW846 7471A I 

03/ l l /08 NO SW8~6 @ 108 2 

03/1 J/08 NO SW846 611 108 2 

Page I of I 

I 

Prep Method 

SWK46 305118 4 

SW84fi 3<15118 4 

SW846 30508 4 

SW846 305118 4 

SWK~(, 305118 4 

SW846 7471A J 
SWR46 305118 4 

SWK4fi 3115118 4 
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Accutest Laboratories 

Client Sample 10: 7886- I 0 
Lab SamJlle 10: J84702-5 
Matrix: SO- Soil 

Project: ER-0435 

Metals Analysis 

Analyte Result RL 

Arsenic 4.0 2. I 
Bariw11 166 2 1 
Cadmiwn < 0.53 0.53 
Chromium 12.7 1.1 
Lead 9. 7 2. I 
Mercury • < 0.035 0.035 
Seleniw11 < 2. 1 2. l 
Silver < 1. 1 1.1 

( I) lnstnuneiJt QC Batch : MA20579 
(2) lnstnunent QC Batch : MA20598 
(3) Prep QC Batch: MP42805 
(4) Prep QC Batch: MP428 18 

Units 

mg/kg 
mg/kg 
mg/kg 
tng/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

(a) Received and analyzed out of holding time. 

RL = Reporting Limit 

Report of Analysis 

OF Prep 

03/08/08 
03/08/08 
03/08/08 
03/08/08 
03/08/08 
03/07/08 
03/08/08 
03/08/08 

Date Sampled: 0 1/25/08 
Date Received: 03/04/08 
Percent Solids: 90.9 

Analyzed lly Method 

03/11/08 NO SW84fi hi! ICI8 2 

03/11/08 NO SW846 611 108 2 

03/1 1/08 NO SW846 60 I 08 2 

03/ I 1/08 NO SWR46 @108 2 

03/1 J/08 NO SW84fi 611 1118 2 

03/07/08 JW SW846 7471A I 

03/ ll /08 NO SW8~6 @108 2 

03/1 J/08 NO SW846 611108 2 

Page I of I 

I 

Prep Method 

SWK46 305118 4 

SW84fi 3<15118 4 

SW846 30508 4 

SW846 305118 4 

SWK~(, 305118 4 

SW846 7471A J 
SWR46 305118 4 

SWK4fi 3115118 4 
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Accutest Laboratories 

Client Sample 10: 7886-1 4 
Lab SamJlle 10: J84702-6 
Matrix: SO - Soil 

Project: ER-0435 

Metals Analysis 

Analyte Result RL 

Arsenic 21.4 3. I 
Bariw11 95.0 3 1 
Cadmium < 0.77 0.77 
Chromium 28.3 1. 5 
Lead 6 . I 3. I 
Mercury • < 0.048 0.048 
Seleniw11 < 3. 1 3. L 
Silver < 1. 5 1. 5 

( I) lnstnuneiJt QC Batch: MA20579 
(2) lnstnunent QC Batch: MA20598 
(3) Prep QC Batch: MP42805 
(4) Prep QC Batch: MP428 l8 

Units 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

(a) Received and analyzed out of holding time. 

RL = Reporting Limit 

Report of Analysis 

OF Prep 

03/08/08 
03/08/08 
03/08/08 
03/08/08 
03/08/08 
03/07/08 
03/08/08 
03/08/08 

Date Sampled: 0 1/25/08 
Date Received: 03/04/08 
Percent Solids: 64. 2 

Analyzed lly Method 

03/11/08 NO SW84fi hi! ICI8 2 

03/11/08 NO SW846 611 108 2 

03/1 1/08 NO SW846 60 I 08 2 

03/ I 1/08 NO SWR46 @108 2 

03/1 J/08 NO SW846 611 1118 2 

03/07/08 JW SW846 7471A I 

03/ ll /08 NO SW8~6 @108 2 

03/1 J/08 NO SW846 611108 2 

Page I of I 

I 

Prep Method 

SWK46 305118 4 

SW84fi 3<15118 4 

SW846 30508 4 

SW846 305118 4 

SWK~(, 305118 4 

SW846 7471A J 
SWR46 305118 4 

SWK4f> 3115118 4 
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Accutest Laboratories 

Client Sample 10: 788 1- I 7 
Lab SamJlle 10: J84702-7 
Matrix: SO- Soil 

Project: ER-0435 

Metals Analysis 

Analytc Result RL 

Arsenic 4.8 2. I 
Bariw11 2 12 2 1 
Cadmiwn < 0.53 0.53 
Chromium 14.3 1.1 
Lead 8.6 2. I 
Mercury < 0.035 0.035 
Seleniw11 < 2. 1 2. L 
Silver < 1. 1 1.1 

( I) Lnstnunent QC Batch: MA20605 
(2) lnstnunent QC Batch: MA20616 
(3) Prep QC Batch: MP42872 
(4) Prep QC Batch: MP42888 

RL = Reporting Limit 

Units 

mg/kg 
mg/kg 
mg/kg 
tng/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Report of Analysis 

OF Prep 

03114/08 
03114/08 
03114/08 
03/ 14/08 
03114/08 
03/ 13/08 
03/ 14/08 
03114/08 

Date Sampled: 0 1/24/08 
Date Received: 03/04/08 
Percent Solids: 92.3 

Analyzed lly Method 

03/ [4/08 NO SW84fi hil l CIS 2 

03/14/08 NO SW846 6CI I OS 2 

03/14/08 NO SW846 60 I CIS 2 

03/ !4/08 NO SWR4G hil l liS 2 

03/1 4/08 NO SWK46 611 1 CIS 2 

03/13/08 JF SW846 7471A I 

03/ 14/08 NO SW8~6 60 JCIS 2 

03/ 14/08 NO SW846 611 1 OS 2 

Page I of I 

I 

Prep Method 

SWK46 3050S 4 

SW84fi 30511S 4 

SW846 3050S 4 

SW846 30511S 4 

SWK~(, 30511B 4 

SW846 7471A J 
SWR46 30511S 4 

SWK4f> 311511S 4 
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IJI!I New Jersey 
(iACCU I EST. 

• b 

Misc. Forms 

Custody Documents and Other Forms 

Includes the fo llowing where applicable: 

Chain of Custody 
Sample Tracking Chronicle 
Internal Chai n of Custody 

Section 4 

I 

1!1 14 of 115 
lgACCUTEST. 
JU 702 



 

ER-200435 Treatability Study Final Report.V2 July 2011.docx  

.... ...... , -., 

Sped.!!~ I~: 

CHAIN OF CUSTODY 

Cdlodlon-- i 
""" n- QIC .. 

21'l ·a? Sod 

J· Z}· dr l<t•"f" 

I J4c<f 

·. ~V·d \115" 

l ·~oZ !('"'c 

I · z.~.~ 'i' .N 

!h . ..Jl(l WfXK . M j-1 

--
!I I. ... 

u 
% 

. .-..... ~ 

~ ~ ~ ~IJ ?$i 
I 

I 2 
o-; . l'f- X 

1. 4-... l v . 
. I" ,,, jl"fo 

Y. 

G•G...O 

NJ EOO GIS EllO _.,.,., do!> IOC PKUoe CGdN 

-r{J 

.184702: C ha in of Custod)' 

Page I of 1 

l!J 15 of 115 
lg.ACCUTEST. 
JIW702 



 

ER-200435 Treatability Study Final Report.V2 July 2011.docx  

Accutest Laboratories 

Internal Sample Tracking Chronicle 

Shaw E & I, Inc. 
.Job No: 184702 

ER-0435 
Project No: 117604/010 I 0000 P0#345l26 

Sample 
Number Method Analyzed By Pre11ped By Test Codl'S 

184702-1 Collected: 19-FEB-08 00;00 By: Received: 04-MAR-08 By: 
B4 HOMOGENIZED 

184702- 1 SW846 7471A 07-MAR-08 )3:58 1W 07-MAR-08 1W HG 
.184702- 1 SW846 60 10B 11-MAR-08 12:27 NO 08-MAR-08 WP AG,AS.BA,CD,CR,PB,SE 
.184702- 1 EPA 160.3 M 14-MAR-08 NS %SOL 

.184702-2 Collected: 23-JAN-08 14:45 By: Received: 04-MAR-08 By: 
788 1-5 

184702-2 SW846 7471A 07-MAR-08 13:59 JW 07-MAR-08 JW HG 
.184702-2 SW846 6010B 11-MAR-08 12:33 NO 08-MAR-08 WP AG,AS,BA,CD,CR.PB.SE 
.184702-2 EPA !60.3 M 14-MAR-08 NS %SOL 

.184702-3 Collected: 23-1AN-08 14:00 By: Received: 04-MAR-08 By: 
788 1-1 

J84702-3 SW846 7471A 07-MAR-08 14:00 JW 07-MAR-08 JW HG 
.184702-3 SW846 60 10B 11-MAR-08 12:39 NO 08-MAR-08 WP AG,AS,BA,CD,CR.PB,SE 
.184702-3 EPA 160.3 M 14-MAR-08 NS %SOL 

.184702-4 Collected: 24-JAN-08 II :35 By: Received: 04-MAR-08 By: 
7886-1 

.184702-4 SW846 7471A 

.184702-4 SW846 6010B 

.184702-4 EPA 160.3 M 

07-MAR-08 14:01 JW 
11-MAR-08 13:04 NO 
14-MAR-08 NS 

07-MAR-08 JW HG 
08-MAR-08 WP AG,AS.BA.CD.CR, PB.SE 

%SOL 

.184702-5 Collected: 25-.IAN-08 08: 10 By: Received: 04-MAR-08 By: 
7886-10 

.184702-5 SW846 7471 A 

.184702-5 SW846 60 108 

.184702-5 EPA 160.3 M 

07-MAR-08 14:02 JW 
11-MAR-08 13: 10 NO 
14-MAR-08 NS 

07-MAR-08 1W HG 
08-MAR-08 WP AG.AS,BA,CD,CR, PB.SE 

%SOL 

.184702-6 Collected: 25-.IAN-08 09:00 By: Received: 04-MAR-08 By: 
7886-14 

.184702-6 SW846 7471A 07-MAR-08 14:04 JW 07-MAR-08 JW HG 
184702-6 SW846 60 10B 11-MAR-08 13: 16 NO 08-MAR-08 WP AG,AS.BA,CD. CR, PB,SE 

Page I of 2 
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Accutest Laboratories 

Internal Sample Tracking Chronicle 

,Job No: 184702 I Shaw E & I, Inc. 

ER-0435 
Project No: 117604/010 I 0000 P0#345l26 

Sample 
Number Method AnaJyzed By Prepped By Test CodL'S 

184702-6 EPA 160.3 M 14-MAR-08 NS %SOL 

J84702-7 Collected: 24-JAN-08 l0:40 By: Received: 04-MAR-08 By: 
7881-17 

J84702-7 
J84702-7 
J84702-7 

SW846 747JA 
EPA 160.3 M 
SW846 60 10B 

13-MAR-08 I I :35 JF 
14-MAR-08 NS 
14-MAR-08 20:48 NO 

Page 2 of2 

13-MAR-08 JF 

14-MAR-08 JF 

~G 

%SOL 
AG,AS,BA,CD,CR,PB,SE 
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Accutest Internal Chain of Custody Page I of 4 
.Job Number: J84702 
Account: SHA WNJL Shaw E & I, Inc. 
Project: ER-0435 
Received: 03(04/08 

~ 

w 

Transfer Transfer I FROM TO Date/Time Reason 

.184702- 1. l Secured Storage John Thomas 03/06/08 08:04 Retrieve fi·mn Storage 
.184702-1. I John Thomas Joshua Frenkel 03/06/08 08:06 Custody Transfer 
.184702- 1. I Joshua Frenkel Teresa Guziak 03/06/08 09:54 Custody Transfer 
J84702-1. I Teresa Guziak Secured Sto rage 03(06/08 12:43 Return to Storage 
J84702- l. I Secured Storage T ndd Shoemaker 03/07/08 08: 18 Retrieve fi·mn Storage 
J84702-1. I Todd Shoemaker Jieyu Wang 03/07/08 08: 19 Custody Transfer 
J84702-l. l Jieyu Wang Secured Storage 03/07/08 16:27 Return to Storage 
J84702-l. I Secured Storage Wally Pi•nental 03/08/08 07:04 Retrieve fi·om Storage 
.184702-1.1 Wally Pimental Secured Storage 03/08/08 09:09 Return to Storage 
.184702-1. I Secm·ed Storage John Thomas 03114/08 13: 38 Retrieve fi·mn Storage 
.184702- 1. I John Thomas Niyati Shah 03/ 14/08 13:42 Custody Transfer 
.184702- 1. I Niyati Shah Secttred Storage 0311 4/08 18:39 Return to Storage 
.184702-1.1 Dave 1-hmkele 04/07/08 06:09 Disposed 

J84702-l. I. 1 Wally Pitnental Metals Digestion 03/08/08 09:07 Digestate {i·om .184702- 1. 1 
.184702- 1. 1. 1 Metals Digestion Wally Pimental 03/08/08 12:03 Digestate from J84702- l. I 
J84702-1. I. 1 Wally Pimental Metals Digestate Storage 03/08/08 12:03 Return to Storage 
J84702- 1. I. I Metals Digestate Storage Veronica Chandra 03/ 1.1 /08 12: 18 Retrieve from Storage 
.184702- 1. I. I Veronica Chandra Metals Digestate Storage 03/ 11/08 12: 19 Return to Storage 
J84702-l.l. I Metals Digestate Storage Veronica Chandra 03/ 12/08 15:35 Retrieve Ji-mn Storage 
J84702- l.l.1 Veronica Chandra Metals Digestate Storage 03/ 12/08 16:2 1 Return to Storage 
.184702-1.1.1 Metals Digestate Storage 05/ 15/08 09:00 Disposed 

J84702-2. 1 Secttred Storage John Thomas 03/06/08 08:04 Retrieve fi·om Storage 
J84702-2. I John Thomas Joshua Frenkel 03(06/08 08:06 Custody Transfer 
J84702-2. I Joshua Frenkel Teresa Guziak 03/06/08 09:54 Custody Transfer 
J84702-2.1 Teresa Guziak Secured Storage 03/06/08 12:43 Return to Storage 
J84702-2. I Secured Storage Todd Shoemaker 03(07/08 08: 18 Retrieve from Storage 
J84702-2. I Todd Shoemaker Jicyu Wang 03/07/08 08: 19 Custody Transfer 
J84702-2. 1 Jieyu Wang Secured Storage 03(07/08 16:27 Return to Storage 
J84702-2. I SeCLLred Storage Wally Pimental 03/08/08 07:04 Retrieve from Storage 
J84702-2. I Wally Pimental Secured Storage 03/08(08 09:09 Return to Storage 
J84702-2. I Secured Storage John Thomas 03(14/08 13:38 Retrieve fi·om Storage 
J84702-2. I John Thomas Niyati Shah 03114/08 13:42 Custody Transfer 
J84702-2. I Niyati Shah Secured Storage 03/ 14/08 18:39 Return to Storage 
J84702-2. I Dave Hunkele 04/07/08 06:09 Disposed 

.184702-2. I. I Wally Pimental Metals Digestion 03/08/08 09:07 Digestate fi-om J84702-2. 
J84702-2. I. I Metals Digestion Wally Pimental 03/08/08 12:03 Digestate from J84702-2. I 
J84702-2. I. I WaUy Pimental Metals Digestate Storage 03/08/08 12:03 Return to Storage 
J84702-2. I. I Metals Digestate Storage Veronica Chandra 03111/08 12: 18 Retrieve fi-om Storage 
.184702-2. I. I Veronica Chandra Metals Digestate Storage 0311 1/08 12: 19 Return to Storage 
J84 702-2. I. I Metals Digestate Storage Veronica Chandra 03/ 12/08 15:35 Retrieve from Storage 
J84702-2. I. I Veronica Chandra Metals Digestate Storage 03(12/08 16:2 1 Return to Storage 
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Accutest Internal Chain of Custody 
J ob Number : .184702 
Account: SHA WNJL Shaw E & I, Inc. 
Project: ER-0435 
Received: 03(04108 

Transfer Transfer 
FROM TO 

J84702-2. l. I Metals Digestale Storage 

.184702-3. I Secured Storage John Thomas 
J84702-3. I John Thomas Joshua Frenke.l 
J84702-3. I Joshua Frenkel Teresa Guziak 
J84702-3. I Teresa Guziak Secured Storage 
J84702-3. l Secured Storage Todd Shoemaker 
J84702-3. I Todd Shoemaker Jieyu Wang 
.184702-3. 1 Jieyu Wang Secured Storage 
.184702-3. I Secm·ed Storage Wally Pimental 
.184702-3.1 Wally Pimental Secured Storage 
.184702-3. I Secured Storage John Thomas 
J84702-3. 1 John Thomas Niyati Shah 
J84702-3. l Niyati Shab Secured Storage 
.184702-3. l Dave Hunkele 

184702-3. I. l Wally Pimental Metals Digestion 
.184 702-3. I. I Metals Digestion Wally PimentaJ 
.184702-3. 1. 1. Wally Pimental Metals Digestate Storage 
J84702-3. I. I Metals Digestate Storage Veronica Chandra 
J84702-3. l. l Veronjca Cbandra Metals Digestate Storage 
J84 702-3. l. I Metals Digestate Storage Veronica Chandra 
.184702-3. I. I Veronica Chandra Metals Digestate Storage 
J84 702-3. I. I Metals Digestate Storage 

J84702-4. I Secured Storage John Thomas 
J84702-4.1 John Thomas Joshua Frenkel 
J84702-4. I Joshua Frenkel Teresa Guziak 
J84702-4. I Teresa Guziak Secured Storage 
]84702-4.1 Secured Storage Todd Shoemaker 
J84702-4. l Todd Shoemaker Jieyu Wang 
J84702-4. I Jieyu Wang Secured Storage 
J84702-4. I Secured Storage Wally Pimental 
J84702-4. I Wally Pimental Secured Storage 
.184702-4. I Secured Storage John Thomas 
J84702-4. 1 John TI10mas Niyati Shah 
J84702-4. I Niyati Shah Secured Storage 
J84702-4. I Dave Hunkele 

J84702-4. I. WaUy Pimental Metals Digestion 
J84702-4. I. I Metals Digestion Wally Pimental 
184702-4. I. I Wally Pimental Metals Digestate Storage 
184702-4. I. I Metals Digestate Storage Veronica Chandra 
J84702-4. I. I Veronica Chandra Metals Dig:estate Storage 

Date/Time 

05115/08 09:00 

03/06/08 08:04 
03/06/08 08:06 
03/06/08 09: 54 
03/06/08 12:43 
03/07/08 08: 18 
03/07/08 08: 19 
03/07/08 16:27 
03/08/08 07:04 
03/08/08 09:09 
031 14/08 13:38 
03/ 14/08 13:42 
03/ 14/08 18:39 
04/07/08 06:09 

03/08/08 09:07 
03/08/08 12:03 
03/08/08 12:03 
03/ ll/08 12: 18 
03/ ll /08 12: 19 
03/ 12/08 15:35 
03/ 12/08 16:2 1 
05/ 15/08 09:00 

03/06/08 08:04 
03/06/08 08:06 
03/06/08 09: 54 
03/06/08 12:43 
03/07/08 08: 18 
03/07/08 08: 19 
03/07/08 16:27 
03/08/08 07:04 
03/08/08 09:09 
03/ 14/08 13:38 
03/ 14/08 13:42 
03/ 14/08 18: 39 
04/07/08 06:09 

03/08/08 09:07 
03/08/08 12:03 
03/08/08 12:03 
03/ 11/08 12: 18 
03/ 11/08 12: 19 

Page 2 of 4 

~ 

w 

Reason I 
Disposed 

Retrieve fi·om Storage 
Custody Transfer 
Custody Transfer 
Return to Storage 
Retrieve fi·om Storage 
Custody Transfer 
Return to Storage 
Retrieve fi·om Storage 
Return to Storage 
Retrieve from Storage 
Custody Transfer 
Retui1J to Storage 
Disposed 

Digestate from J84702-3. l 
Digestate fi·om J84702-3. I 
Return to Storage 
Retrieve Ji-mn Storage 
Return to Storage 
Retrieve fi·om Storage 
Retm·n to Storage 
Disposed 

Retrieve fi·om Storage 
Custody Transfer 
Custody Transfer 
Return to Storage 
Retrieve fi·01n Storage 
Custody Transfer 
Return to Storage 
Retrieve fi·om Storage 
Retw·n to Storage 
Retrieve from Storage 
Custody Trans ler 
Return to Storage 
Disposed 

Digestate from 184702-4. I 
Digestate from J84702-4. 1 
Return to Storage 
Retrieve from Storage 
Return to Storage 

f!ll!! 19 of 115 
lg.ACCUTEST. 
Jl4701 



 

ER-200435 Treatability Study Final Report.V2 July 2011.docx  

Accutest Internal Chain of Custody 
J ob Number : .184702 
Account: SHA WNJL Shaw E & I, Inc. 
Project: ER-0435 
Received: 03/04/08 

Transfer Transfer 
FROM TO 

.184702-4. I. I Metals Digestale Storage Veronica Chandra 

.184702-4. I. Veronica Chandra Metals Digestate Storage 

.184702-4. I. Metals Digestate Storage 

.184702-5. 1 Secured Storage John Thomas 

.184702-5. I John Thomas Joshua Frenkel 
J84702-5. I Joshua Frenkel Teresa Guziak 
.184702-5. I Teresa Guziak Secured Storage 
.184702-5. I Secured Storage Todd Shoemaker 
.184702-5. I Todd Shoemaker Jieyu Wang 
.184702-5. I Jieyu Wang Secttred Storage 
.184702-5. I Secured Storage Wally Pimental 
.184702-5. 1 Wally Pimental Secured Storage 
J84702-5. I Secttred Storage John Thomas 
J84702-5. 1 John Thomas Niyati Sbah 
.184702-5. I Niyati Shah Secured Storage 
J84702-5. I Dave Hunkele 

]84702-5. I. I Wally Pimental Metals Digestion 
.184702-5. I. I Metals Digestion Wally Pimental 
.184 702-5. l. 1 Wally Pimental Metals Digestate Storage 
J84 702-5. I. I Metals Digestate Storage Veronica Chandra 
.184702-5. I. I Veronica Chandra Metals Digestate Storage 
J84702-5. 1. I Metals Digestate Storage Veronica Chandra 
J84702-5. I. I Veronica Chandra Metals Digestate Storage 
J84702-5. I. I Metals Digestate Storage 

.184702-6. I Secured Storage John Thomas 
J84702-6. 1 John Thomas Joshua Frenkel 
]84702-6. I Joshua Frenkel Teresa Guziak 
J84702-6. 1 Teresa Guziak Secured Storage 
J84702-6. 1 Sec1tred Storage Todd Shoemaker 
.184702-6. I Todd Shoemaker Jicyu Wang 
J84702-6.1 Jieyu Wang Secured Storage 
.184702-6. I Secured Storage Wally Pimental 
J84702-6. 1 Wally Pimental Secured Storage 
J84702-6. I Secured Storage John Thomas 
.184702-6. 1 John Thomas Niyati Shah 
J84702-6. I Niyati Shah Secured Storage 
.184702-6. 1 Dave Hunkele 

.184702-6. I. I Wally Pimental Metals Digestion 

.184702-6. I. I Metals D igestion Wally Pimental 
J84702-6. I. I Wally Pimental Metals Dig:estate Storage 

Date/Time 

03/12/08 IS: 35 
03/ 12/08 16:21 
05/15/08 09:00 

03/06/08 08:04 
03/06/08 08:06 
03/06/08 09:54 
03/06/08 12:43 
03/07/08 08: 18 
03/07/08 08: 19 
03/07/08 16:27 
03/08/08 07:04 
03/08/08 09:09 
03/ 14/08 13:38 
03114/08 13:42 
03/ 14/08 18:39 
04/07/08 06:09 

03/08/08 09:07 
03/08/08 12:03 
03/08/08 12:03 
03/ 11/08 12: 18 
03/ 11/08 12: 19 
03/ 12/08 15:35 
03/ 12/08 16:2 1 
05/ 15/08 09:00 

03/06/08 08:04 
03/06/08 08:06 
03/06/08 09: 54 
03/06/08 12:43 
03/07/08 08: 18 
03/07/08 08: 19 
03/07/08 16:27 
03/08/08 07:04 
03/08/08 09:09 
03/14/08 13:38 
03/ 14/08 13:42 
03/ 14/08 15:55 
04/07/08 06:09 

03/08/08 09:07 
03/08/08 12:03 
03/08/08 12:03 

Page 3 of 4 
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Reason I 
Retrieve fi·mn Storage 
Return to Storage 
Disposed 

Retrieve fi·mn Storage 
Custody Transfer 
Custody Transfer 
Return to Storage 
Retrieve from Storage 
Cus tody Transfe r 
Return to Storage 
Retrieve fr om Storage 
Return to Storage 
Retrieve fr om Storage 
Custody Trans fer 
Return to Storage 
Disposed 

Digestate from .184702-5. I 
Digestate from .184702-5. I 
Return to Storage 
Retrieve from Storage 
Retw·n to Storage 
Retrieve fi-om Storage 
Return to Storage 
Disposed 

Retrieve from Storage 
Custody Transfer 
Custody Transfer 
Return to Storage 
Retxieve fi·mn Storage 
Custody Transfe r 
Retw·n to Storage 
Retr ieve from Storage 
Return to Storage 
Retrieve from Storage 
Custody Transfer 
Return to Storage 
Disposed 

Digestate from .184702-6. I 
Digestate from .184702-6. I 
Return to Storage 
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Accutest Internal Chain of Custody 
.Job Number: .184702 
Account: SHA WNJL Shaw E & I, Inc. 
Project: ER-0435 
Received: 03104108 

Transfer Transfer 
FROM TO 

J84702-6. I. Metals Digestate Storage Veronica Chandra 
J84702-6. I. Veronica Chandra Metals Digestate Storage 
J84702-6. I. I Metals Digestate Storage Veronica Chandra 
J84 702-6. I. I Veronica Chandra Metals Digestate Storage 
J84702-6. I. I Metals Digestate Storage 

J84702-7. l Secured Storage Adam Scott 
J84702-7. I Adam Scon Joshua Frenkel 
.184702-7. 1 Joshua Frenkel Secured Storage 
.184702-7. 1 Secm·ed Storage Adam Scon 
.184702-7. 1 Adam Scon Joshua Fren.kel 
J84702-7. I Joshua Frenkel Secured Storage 
J84702-7. 1 Secured Storage John Thomas 
J84702-7. I John Thomas Niyati Shah 
J84702-7. I Niyati Shah Secured Storage 
J84702-7. 1 Dave H mtkele 

J84702-7. 1.1 Joshua Frenkel Metals Digestion 
.184702-7. I. I Metals Digestion Joshua Frenkel 
J84702-7. I. I Joshua Frenkel Metals Digestate Storage 
J84702-7. 1.1 Metals Digestate Storage Verou.ica Chandra 
J84 702-7. I. I Wei Zl10u Metals Digestate Storage 
Bonle was returned to secure storage. bur inadvertently nor scanned. 
J84702-7. 1. 1 Metal s Digestate Storage Veronica Chandr a 
J84702-7. I. I Veronica Chandra Metals Digestate Storage 
J84702-7. I. I Metals Digestate Storage 

DatciTimc 

03fll l08 12: 18 
03111108 12: 19 
03112108 15:35 
03fl2/08 16:2 1 
051 15/08 09:00 

03fl3108 08:30 
03/ 13108 08:32 
03113/08 10:37 
03fl4108 07:29 
03/ 14108 08:06 
03114/08 13:08 
03/ 14/08 13:38 
03/ 14/08 13:42 
031 14/08 18:39 
04/07/08 06:09 

03114/08 I I :4 I 
03/ 14/08 13:06 
03/ 14/08 13:06 
03/ 14/08 14:49 
03/ 17/08 08:07 

03/ 17/0813: 19 
03/ 17/08 16:55 
05/21/08 09:00 

Page 4 of 4 

~ 

w 

Reason I 
Retrieve fi·mn Storage 
Return to Storage 
Retrieve fi·om Storage 
Return to Storage 
Disposed 

Retrieve fi·om Storage 
Custody Transfer 
Retllrn to Storage 
Retrieve fi·om Storage 
Custody Transfer 
Return to Storage 
Retrieve from Storage 
Custody Transfer 
Return to Storage 
Disposed 

Digestate fi·om J84702-7. I 
Digestate from J84702-7. I 
Return to Storage 
Retrieve fi·om Storage 
Return to Storage 

Retrieve fi·om Storage 
Return to Storage 
Disposed 
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IJI!I New Jersey 
(iACCU I EST. 

• 0 

Metals Analysis 

QC Data Summaries 

Includes the fo llowing where applicable: 

IJ1Strw11ent Rw1logs 
Initial and Continuing Calibration Blanks 
Initial and Continuing Calibration C hecks 
Hjgb and Low Check Standards 
Interfering Element C heck Standards 
Method Blank Summaries 
Matrix Spike and Duplicate Summaries 

• Blank Spike and Lab Control Sample Summaries 
• Serial Dilution Summaries 

Section 5 

I 
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Y1le -ro : R1 030751 . PRN 
Analyst: JW 

Parameters : Hg 

Sampl e Dilut.1.on 
Time Description Factor 

12 : 25 Ml\20579-STDI 

12 : 27 MA20579-STD2 

12 : 28 MA20579-STD3 

12 : 30 Ml\20S79-STD4 

12 : 31 Ml\20579- STDS 

12 : 32 Ml\20579-STD6 

12 : 42 MA20579-STD7 

12 : 49 Ml\20519-ICVl 

12 : 50 MA20579- ICB1 

12 : 51 Ml\20579-CCVl 

12 : 53 MI\20579-CCBl 

12 : 54 Ml\205 79-CRil 

lZ : 55 MP42804-MB1 

12 : S6 MP42804- LC1 

12 : 58 MP42804-Sl 

12 : S9 MP4ZB04-S2 

13 : 00 J84556-3 

13 : 02 zzzzzz 

1 3 : 04 zzzzzz 

1 3 : 05 zzzzzz 

13 : 06 zzzzzz 

13 : 08 Ml\20579-CCVZ 

13 : 09 Ml\20S79- CCB2 

13 :11 zzzzzz 

13 :12 zzzzzz 

13:l3 zzzzzz 

13 : 1S zzzzzz 

13 : 16 zzzzzz 

13: I 7 zzzzzz 

13 : 18 zzzzzz 

13 : 19 zzzzzz 

13 : 21 zzzzzz 

13 : 22 zzzzzz 

Accutest Laborator~es Instrument Runlog 
Inorgan.lcs Analyses 

PS 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

Pro)ect : ER-04 35 

Date Analyzed : 03/07/08 
Run 10 : MA20519 

Methods : SW846 7471A 

Recov Comments 

R•O . 99992 4, B•9 . 5597e-5, c-e . 38219e-2. 

STD02REP1 

STD03REP1 

STD04REP1 

STDOSREPl 

STD06REP1 

STD04REP1 

{sample used for QC only; not pact of login J84102) 

Page 1 

(1'1 

:.. 
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Y1.le 1:0 : R1 030751 . PRN 
Analyst : JW 
Para.met ers : Hg 

Accutest Laborator~es Instrument Runlog 
Inorgan1.cs Analyses 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc. 

Pro)ect : ER-0435 

Date Analyzed : 03/07/08 
Run 10: MA20579 

Methods : SW846 7471A 

Sampl e Dilut.l.on PS 
Time Oeser iption Factor Recov Comments 

13 ' 23 MA20579-CCV3 

13 ' 24 MA20579-CCB3 

13 ' 26 zzzzzz 

l3 o 27 zzzzzz 

13 ' 29 zzzzzz 

13 ' 30 zzzzzz 

1 3 o 32 zzzzzz 

13 ' 33 MP42805-MB1 

13 ' 34 MP42805- LC1 

1 3 o 35 MP42805-Sl Overrange . 

13 o 36 MP42805-S2 Over range . 

13 ' 38 J84631-5 (sample used tor QC only; not part of log1n J84702) 

l3 o39 ~0579-CCV4 

1 3 o 40 MA20579-CCB4 

13 o 41 zzzzzz 

13 ' 42 zzzzzz 

13 ' 44 zzzzzz 

1 3 ' 45 zzzzzz 

13 ' 46 zzzzzz 

13 ' 48 zzzzzz 

13 : 49 zzzzzz 

13 ' 50 zzzzzz 

1 3 ' 52 zzzzzz 

J3 o53 zzzzzz 

13 o 54 MA205 7 9-CCVS 

13o 55 MA20579-CCB5 

13 : 57 zzzzzz 

1 3 ' 58 J8470Z-l 

13' 59 J84 702-2 

14 oOO J84702-3 

14 o01 J8470Z-4 

14 o02 J84102-5 

14 o04 J84702-6 

Page 2 
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Accutest Laborator~es Instrument Runlog 
Inorgan.lcs Analyses 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc. 

F 1.le 1:0 : R1 030751 . PRN 
Analyst : JW 

Paramet ers : Hg 

Sampl e Dilut.J...on PS 
Time Description Factor Recov 

14 : 05 zzzzzz 

14 : 06 zzzzzz 

14 : 07 MA20579-CCV6 

14 : 08 MA20S79-CCS6 

l4 : 33 MP4280';- S1 

14 : 34 MP4 2805-S2 

Pro)ect : ER-0435 

Date Analyzed : 03/07 /08 
Run 10: MA20579 

Comments 

-----------> Last reportable sample/prep tot JOb J84702 
14 : 35 zzzzzz 10 

14 : 36 MA20S79-CCV7 

14 : 38 MA20579- CCS7 
- -------- --> Last reportabl e CCB .for JOb J84702 

Refer to raw data for calJ.bratJ.on curve and standards . 

Page 3 

Methods : SW846 7471A 

U'l :.. 
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BLANK RESULTS SUI'1MARY 
Part l - Im.tial and Cont~nuing Cal~bratl.on Blanks 

F~le IO : R10307Sl . PRN 
QC Lunits: result < RL 

Tl.me : 
Sample I O: 

Metal_ RL 

Metcury 0 .20 

IDL 

. 091 

c•-) outs~de of QC ll.mits 
(anr ) Analyte not requested 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E & I, Inc. 

Pco)ect : ER-043.5 

Date Analyzed: 03/07 (OS Methods : 
Run TO: MA20579 Un1.ts : 

12: 50 12: 53 13:09 
ICBl CCBl CCB2 
raw final raw final :aw 

0.010 <0 . 20 -0 . 076 <0 . 20 0.020 

Page l 

SW8.ll6 7471A 
ug(l 

f.lnal 

<0.20 

B : 24 
CCB3 
raw final 

-0 . 049 <0.20 

tn 
:... 
:... 

I 

111!1 26 of 115 
lgACCUTEST. 
J84702 



 

ER-200435 Treatability Study Final Report.V2 July 2011.docx  

BLANK RESULTS SUI'1MARY 
Part l - Im.tial and Cont~nuing Cal~bratl.on Blanks 

F~le IO : R10307Sl . PRN 
QC Lunit s: result < RL 

Tl.me : 
Samp le I O: 

Metal_ RL 

Metcury 0 .20 

IDL 

. 091 

c•-) outs~de of QC l~mits 

(anr ) Analyte not requested 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E & I, Inc. 

Pco)ect : ER-043.5 

Date Analyzed: 03/07 (OS Methods : 
Run IO: MA20579 Un1.ts : 

13: 40 13: 55 14 : 08 
CCB4 CCBS CCB6 

raw final raw final :aw 

-0 . 0 4 9 <0 . 20 -0 . 030 <0 . 20 -0.061 

Page 2 

SW8.ll6 7471A 
ug(l 

f.lnal 

<0 . 20 

14 : 38 
CCB7 
raw final 

-0 . 017 <0.20 

tn 
:... 
:... 

I 
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F .t.le TO : R10307Sl . PRN 
QC L1.mits: 90 to 110 ' Recovery 

Tl.me : 12 : 49 
Sample I O: ICV I CVl 

Metal Tr ue Results 

Me.ccury 2 . 9 

( ' ) o uts1.de of QC luUts 
(anr) Analyte not requested 

CALIBRATION CHECK STANDARDS SUMMAR¥ 
Ini tl.al and Cont.t.nu~ng Calibration Checks 

Login Nuntber: J84702 
Account : S HAWNJL - Shaw E oS I, Inc. 

ProJect : ER-0435 

Date Analyzed : 03/07 /08 
Run 10 : MA20579 

Methods : SW846 7471A 
Units : ug/ l 

12 : 51 13 : 08 
CCV CCV! CCV CCV2 

Rec True Results ., Rec True Results 

96. 7 2 . 5 2 .4 96 . 0 2 . 5 2 . 4 

Pa ge 1 

Rer.. 

96. 0 

I 
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F .t.le TO : R10307Sl .PRN 
QC L1.mit s : 90 to 110 ' Recovery 

TJ.m.e : 13 : 23 
Sa mp le I O: CCV CCV3 

Metal True Results 

Me.ccur y 2. 5 2.3 

( • ) out s1.de of QC l u Uts 
(anr) Anal yte not requested 

CALIBRATION CHECK STANDARDS SUMMAR¥ 
I ni tl.al and Cont.t.nu~ng Calibration Checks 

Login Nuntber: J84702 
Account : SHAWNJL - Shaw E oS I, Inc . 

ProJect : ER-04 35 

Date Analyzed : 03/07/08 
Run 10 : MA20579 

Methods : SW846 7471A 
Units : ug/l 

13 : 39 13 : 54 
CCV CCV4 CCV ccvs 

Rec True Resul ts ' Rec True Result.s 

92 . 0 2 . 5 2 .J 92 . 0 2. 5 2 .3 

Page 2 

Rer.. 

92 . 0 

I 
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F~le TO : R10307Sl .PRN 
QC L1.mits : 90 to 110 , Recovery 

Tl.me : 1 ~ : 07 
Sample I O: CCV CCV6 

Metal True Results 

Me.ccury 2. 5 2 .3 

( • ) outs1.de of QC l1.mits 
(anr) Analyte not requested 

CALIBRATION CHECK STANDARDS SUMMAR¥ 
Initl.al and Cont.t.nuJ.ng Calibration Checks 

Login Ntunber: J84702 
Account : SHAWNJL - Shaw E oS I, Inc. 

Rec 

92 . 0 

Pro)ect : ER-0435 

Date Analyzed : 03/07/08 
Run 10 : MA.20579 

14:36 
CCV CCV7 
'I' rue Resul ts Rec 

2 . 5 2 . J 92 . 0 

Page 3 

Methods : SW846 7471A 
Units : ug/l 

I 
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F~le TO : R10307Sl .PRN 
QC L1.mits: 50 to lSO ' Recovery 

Time: 
Sample I O: CRI 

Metal True 

Me.ccury 0.20 

CRIA 
True 

( • ) outs1.de of QC l1.mits 
(anr) Analyte not requested 

LOW CALI BRATION CHECK STANDARDS SUMMARY 

Login Number : J84702 
Account : SHAWNJL - Shaw E & I, Inc. 

ProJect : ER-0435 

Date Analyzed : 03/07/08 
Run ID : MA20579 

12: 54 
CRil 
Results 

0.16 

Rec 

80 . 0 

Page 1 

Methods : SW846 7471A 
Units : ug/ l 

I 
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Accutest Laborator~es Instrument Runlog 
Inorgan.lcs Analyses 

F1.le TO : SB031108Ml . TCP 
Analyst : NO 
Parameters : As,Ba, Cd, Cr , Pb,Se, Ag 

Sampl e Dilut.J...on PS 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

Pro)ect : ER-0435 

Date Analyzed : 03/11/08 
Run 10 : MA20598 

Methods : EPA 200.7 , SW846 6010tl: 

Time Description Factor Recov Comments 

09 : 25 MA20598-STD1 STDA 

09 : 32 MA20598-STD2 STDB 

09 : 38 Ml\20598-CCVl 

09 :4 4 MA20598-CC81 

09 : 53 MA20598- STD3 STOP.. 

10 : 00 MA20598-CCB2 

10 :07 MA20598-CCB3 

10 : 1.4 MA20598-HSTD1 

10 : 21 Ml\20598- CRIBl 

10 : 27 MA20598-CRIA1 

10 : 34 MA20598-ICV1 

10 : 4 5 Ml\20598- ICB1 

10 : 51 Ml\20598-ICCVl 

ll: 01 MA20598-CCB4 

11: 09 Ml\20598-ICSAl 

Jl: 17 MA20598-ICSA2 

1 1: 24 AA20598-ICSAB1 

J1 : 31 Ml\20598-CCYZ 

11: 37 MA.20598- CCB5 

11: 4 3 MP42818-MB1 

11 : 49 MP42818-Bl 

11: 55 MP42818-LC1 

12 : 01 MP42818- S1 

12:08 MP42818- S2 Fe•S60ppm 

12 :14 J85081-l (sample used f or QC only; not part of log.1n J847021 

12:20 MP42818-SDl 

12 : 27 J84702-1 sol 

12 : 33 J84702- 2 

12:39 J84702- 3 sol 

12 : 45 Ml\20598-CCVJ Each repl.lcate has recoveries within limits . 

12 : 52 MA20598-CCB6 

12 : 58 MP4 2832-LC1 

13 : 04 J84702-4 , sol 

Page 1 
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Accutest Laborator~es Inst rument Runlog 
Inorgan1cs Analyses 

Y1le TO : SB031108Ml . TCP 
Analyst: NO 
Para.roet ers : As , Ba, Cd, Cr , Pb, Se, Ag 

Sampl e Dilu t.1.on PS 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

Pro)ect : ER-0435 

Date Analyzed : 03/11/08 
Run 10 : MA20598 

Methods : EPA 200.7 , SW846 6010a 

Time De scr iption Factor Recov Comments 

13 : 10 J84102-5 f $01 

13 :1 6 J84702-6 Ca over range, but not enough 1.nterference , 

13 : 23 zzzzzz 

13 : 29 zzzzzz 

13 : 35 zzzzzz 

13 :4 1 zzzzzz 

13 : 4 7 zzzzzz 

1 3 : 53 zzzzzz 

14 : 00 MA20598- CCV4 

14 : 06 MA20598-CCB7 

14 : 12 zzzzzz 

14 :18 zzzzzz 

14 : 24 zzzzzz 

14 : 31 zzzzzz 

14 : 37 zzzzzz 

14 : 43 zzzzzz 

14 : 49 zzzzzz 

14: 56 zzzzzz 

15 : 02 MP42829-LC1 

15 : 08 MA20598-CCV5 

15 : 14 MA20598-CCB8 

15 : 20 zzzzzz 

15 : 27 MP42828- B1 

15 : 33 zzzzzz 

15 : 39 MP42828- S1 

15:45 MP42828-S2 

1 5 : 51 J851 37-6 !sample used for QC only ; not part of logl.n J84702) 

15 : 57 MP4282B- S01 

16:03 zzzzzz 

1 6 : 10 zzzzzz 

1 6 : 16 MA20598-CCV6 

16 : 22 MA20598-CCB9 

16 : 28 MA20598-ICSA3 

Page 2 
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Accutest Laborator~es Instrument Runlog 
Inorgan.lcs Analyses 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

Pro)ect : ER-0435 

F 1.le TO : SB031108Ml . TCP 
Analyst: NO 

Date Analyzed : 03/11/08 
Run 10 : MA20.S98 

Methods : EPA 200.7 , SW846 6010tl: 

Parame t ers : As , Ba, Cd, Cr, Pb, Se, Ag 

Sampl e Dilu t.J...on PS 
Time De scr iption Factor Recov Comments 

16 ' 35 Ml\20598-ICSAB2 

16 o 42 Ml\20598-CCV? 

16 : 48 MA20598-CCB10 

16 ' 54 zzzzzz 

17 : 0 1 zzzzzz 

17 ' 07 zzzzzz 

17 :13 z z zzzz 

17 : 19 zzzzzz 

17 : 25 zzzzzz 

l7 ' 31 zzzzzz 

17 : 37 zzzzzz 

17 : 44 zzzzzz 

11: 50 zzzzzz 

11 , 56 Ml\20598-ccve 

18 o 02 Ml\20598-CCBll 

18 ' 12 Ml\20598-CCV9 

18 : 20 i'M0598-CCB12 

18 ' 27 zzzzzz 

18 : 33 zzzzzz 

18 ' 39 zzzzzz 

18 : 46 zzzzzz 

18 ' 52 zzzzzz 

18 : 58 zzzzzz 

19 o04 MP42831 - MB1 

19ol6 MP42831-Sl 

19 : 22 MP42831-S2 

19 ' 29 Ml\20598- CCVlO 

19:35 MA20598-CCB13 

1 9 o41 Ml\20598-ICSM 

19 o47 MA20598-ICSAB3 

19 o 55 Ml\20598-CCV!l 

20 o 01 MA20 598-CC814 

Page 3 
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"F.lle TO : SB031108Ml . TCP 
Analyst: NO 

Accutest Laborator~es Instrument Runlog 
Inorgan.lcs Analyses 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

Pro)ect : ER-0435 

Date Analyzed : 03/11/08 
Run 10 : MA2059B 

Methods : EPA 200 . 7 , SW846 60108 

Parameters : As,Ba, Cd, Cr , Pb,Se, Ag 

Sampl e Dilut.J...on PS 
Time Description Factor Recov Comments 

20 o08 J84877-1f (sample used for QC only; no t part o f log~o J84702) 

20 : 14 MP42831-SD1 

20 : 21 zzzzzz 

20 o27 ZZZZZZ 

20 ' 33 zzzzzz 

20 ' 39 zzzzzz 

20 : 45 zzzzzz 

20 : 51 MP42818-SD1 
---------> Last reportabl e sample/prep for Job J84702 

20 o 58 MP42832- t".B1 1 

21 o04 MA20598-CCV12 

21 ' 10 MA20598-CC815 

:1 o1 6 MP42832- Bl 

21 : 22 MP42832-Sl 

21' 29 MP42832-S2 

2 1 ' 35 J85083-l (sample used for QC only; not part of log~n J847021 

2!' 41 MP42832-SD1 

21: 47 zzzzzz 

21 ' 54 zzzzzz 

22 oOO zzzzzz 

22 o06 zzzzzz 

22 : 12 zzzzzz 

22 ' 18 MA20598-CCV13 

22 ' 24 MA20S98- CCB16 

22 ' 31 zzzzzz 

22 ' 37 zzzzzz 

Z2' 43 zzzzzz 

22 ' 49 zzzzzz 

22 ' 56 zzzzzz 

23 o02 zzzzzz 

23 ' 08 zzzzzz 

23 ' 14 zzzzzz 

23 ' 21 zzzzzz 

23 ' 27 zzzzzz 

Page 4 
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----------- > 

Accutest Laborator~es Inst rument Runlog 
Inorgan.lcs Analyses 

"F.lle TO : SB031108Ml . TCP 
Analyst: NO 
Parame t ers : As , Ba, Cd, Cr, Pb, Se, Ag 

Sampl e Dilu t.J...on PS 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

Pro)ect : ER-0435 

Date Analyzed : 03/11/08 
Run 10 : MA20.S98 

Methods : EPA 200.7 , SW846 6010a 

Time De scr iption Factor Recov Comments 

23 : 33 MA20598-CCV14 

23 : 39 MA20598-CCB11 

23 :4 5 zzzzzz 

23 : 52 zzzzzz 

23 : 58 zzzzzz 

00 : 04 zzzzzz 

00 : 10 MP42852-MB1 

00 : 11 MP42852-LC1 

00 : 23 MP42852- Sl 

00 : 29 MP42852-S2 

00 : 35 J84944-11 (sample used for QC only; not part of login J84 702) 

00 : 41 MP42852- SD1 

00 :41 MA20598-CCV15 

00 : 54 MA20598-CCB18 

01 : 00 zzzzzz 

01: 06 zzzzzz 

01:12 zzzzzz 

01 : 18 zzzzzz 

01: 2 4 zzzzzz 

01: 31 zzzzzz 

01 : 31 zzzzzz 

01 : 43 zzzzzz 

01: 49 zzzzzz 

01: 55 zzzzzz 

02 : 02 MA20598-CCV1 6 

02:08 MA20598-CCB19 

02 :14 MA20598-ICSA5 

02 : 21 MA20598-ICSA£4 

02:21 MA20598-CCV1 7 

02 : 33 MA20598-CCB20 
Last reportabl e ccs toe JOb J8471l2 
02 : 39 zzzzzz 1 

02 : 46 zzzzzz 

02:52 zzzzzz 
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Accutest Laborator~es Instrument Runlog 
Inorgan.lcs Analyses 

"F.lle TO : SB031108Ml . TCP 
Analyst : NO 
Parameters : As,Ba, Cd, Cr , Pb,Se, Ag 

Sampl e Dilut.l.on PS 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc. 

Pro)ect : ER-0435 

Date Analyzed : 03/11/08 
Run 10 : MA2059S 

Methods : EPA 200 . 7 j SW846 6010a 

Time Description Factor Recov Comments 

02 ' 58 zzzzzz 

03 :0 4 zzzzzz 

03 : 11 zzzzzz 

03 ' 17 zzzzzz 

03 ' 23 zzzzzz 

03 o29 ZZZZZZ 

03 : 35 zzzzzz 

03 o 42 MA20598-CCV18 

03 o 48 MA20598- CCB2 1 

0J o54 MP4285 l -MB1 

04 oOO MP42851-LC1 

04 o06 MP42851-Sl 

04 o 12 MP42851-S2 

04 ' 19 J84944-1 (.Sample U3ed for QC only ; not part of logl.n J847021 

04 o25 MP42851-S01 

04 ' 31 zzzzzz 

04 : 37 zzzzzz 

0 4 : 44 zzzzzz 

04 : 50 zzzzzz 

04 o 56 MA20598-CCV19 

05 o 02 MA20598-CCB22 

os , oe zzzzzz 

OS : 15 ZZZZZZ 

OS ' 21 ZZZZZZ 

0S o27 ZZZZZZ 

05 ' 33 zzzzzz 

05 : 40 zzzzzz 

05 ' 46 zzzzzz 

05:52 zzzzzz 

05 ' 58 zzzzzz 

06 : 04 zzzzzz 

06 o 11 MA20598-CCV20 

06 o 1 7 MA20598-CCB23 

Page 
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F 1.le TO : SB031108Ml . TCP 
Analys t: NO 

Accutest Laborator~es Instrument Runlog 
Inorgan.lcs Analyses 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

Pro)ect : ER-0435 

Date Analyzed : 03/11/08 
Run 10 : MA20.S98 

Methods : EPA 200.7 , SW846 6010tl: 

Parame t ers : As , Ba, Cd, Cr , Pb, Se, Ag 

Sampl e Dilu t.J...on PS 
Time De scr iption Factor Recov Comments 

06 : 23 zzzzzz 

06 : 30 zzzzzz 

06 : 36 zzzzzz 

06 : 42 zzzzzz 

06 : 48 zzzzzz 

06 : 54 zzzzzz 

07 : 01 MA20598-CCV21 

01 :01 MA20S98-CCB24 

07 : 29 MA20598- ICSA6 

01 : 36 MA20598-ICSA7 

01 : 43 Ml\20598-ICSABS 

01 : 51 MA20598-CCV22 

01 : 58 MA20598-CCB25 

Refer to raw data for calibration c:u.rve and standards . 
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INTERNAL STANDARD SUMMARY 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

Pro)ect : ER-043~ 

F 1.le TO : SB031108Ml . TCP Date Analyzed : 03/11/08 Methods : EPA 200.7 , SW846 6010tl: 
Analyst: NO Run 10 : MA20~98 
Parame t ers : As , Ba, Cd, Cr,Pb, Se, Ag 

Sampl e !" 
Time Oe ser iption I stdlH I stdl2 Istdi3 I stdl4 N :.. 
09 : 2~ MA20598-STOl 2702 R 114070 R 39680 R 5844 R 

I 09 : 32 MA20598-STD2 2534 110380 38562 5392 

09 : 38 MA20598-CCVl 2590 113320 38831 5564 

09 : 44 MA20598-CC81 2645 114090 39517 5770 

09 : 53 Ml\20598- STOJ 2621 114060 39341 5722 

10 : 00 Ml\20598-CCB2 2654 115540 3981! 5777 

10 :07 MA.20598-CCB3 2656 1 16970 39111 5783 

10 : 14 Ml\20598-HSTOl 2549 107990 38762 5416 

10 : 21 Ml\20598- CRIB1 2637 1 12170 38879 5729 

10 : 27 Ml\20598-CRIA1 2668 113770 39775 5802 

10 : 34 MI\20598-ICVl 2652 113010 39280 5751 

10 :4 5 Ml\20598- ICBl 2646 113410 39160 5761 

10 : 51 MA20598-ICCVl 2597 112090 39259 5576 

11: 01 Ml\20598-CCB4 2678 113700 38851 581~ 

11 : 09 Ml\20598-I CSAl 2360 1061 10 36428 4934 

ll: 17 Ml\20598-ICSAZ 2353 1 06250 36417 49!? 

1 1: 24 AA20598-ICSAB1 2368 1 06410 37153 4948 

11 : 31 Ml\20598-CC¥2 2595 1 13140 38377 5568 

11: 37 MA20598- CCB5 2659 113450 39452 5796 

11 : 43 MP42818-MB1 2626 113410 39510 5746 

11: 49 MP42818-Bl 262 4 1 11 110 38727 5648 

11: 55 MP42818-LC1 2680 116800 40299 5625 

12 : 01 MP42818- S1 2505 111470 38209 5195 

12 : 08 MP42818- S2 2414 109720 37489 51 04 

12 :14 J85081-1 2534 114070 38951 5251 

12:20 MP42818-S01 2582 999999 ' 39142 ~580 

12 : 27 J84702-1 2649 112250 40298 5415 

12 : 33 J84702- 2 2~ 87 1 13540 39231 5069 

12:39 J84702- 3 2679 1 18740 39950 5386 

12 : 45 Ml\20598-CCVJ 2587 1 09970 39002 5558 

12 : 52 Ml\20598-CCB6 2639 114580 39132 5759 

12 : 58 MP42832-LC1 2699 117320 40613 5628 

13 : 04 J84102-4 2533 113260 38384 5165 
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I NTE'RNAL STANDARD SUMMARY 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E & !, Inc. 

P.to)ect : ER-043.5 

?~le ID : SB031108Ml . TCP Date Analyzed : 03/11(08 Methods : EPA 200.7, SW8 4 6 60108 
Analyst : NO Run TO : Ml\20598 
Paramet ers : As, Ba, Cd, Cr, Pb, Se, Aq 

Sampl e !-" 
Time Description I stdU I stdi 2 Istdl3 I stdi4 N :.. 
13 : 10 J84702-5 2656 117750 40 163 5260 

I 13 : 16 J84102-6 24 62 110820 37939 5057 

13 : 23 zzzzzz 2748 117600 40564 5628 

13 : 29 zzzzzz 2673 116450 39950 5533 

13 : 35 zzzzzz 2678 116960 40118 5527 

B : 41 zzzzzz 2611 117200 39762 5510 

13 : 47 zzzzzz 2757 1 20830 42006 5491 

13 : 53 zzzzzz 2631 113600 39171 5660 

1 4 : 00 MA20598- CCV4 2601 111900 38105 5554 

14 : 06 MA20598-CCB7 2706 115070 39015 5835 

14 : 12 zzzzzz 2553 112140 38241 5286 

14 : 18 zzzzzz 2662 1 14650 39779 5656 

14: 24 zzzzzz 2641 113550 38753 5565 

14 : 31 zzzzzz 2722 118040 40129 5350 

14 : 37 zzzzzz 2624 113630 38587 5516 

14 : 43 zzzzzz 2600 115230 39240 5432 

14 : 49 zzzzzz 2614 113940 38556 5574 

14 : 56 zzzzzz 2710 115630 39209 5837 

15 : 02 MP42829- LC1 2672 113780 38815 5148 

15 : 08 MA20598-CCV5 2631 lJ 3670 37597 5577 

1 5 : 14 MA20.S98-CCBB 2706 109020 38213 5804 

15 : 20 zzzzzz 2676 112150 38433 5763 

15 : 27 MP42828- Bl 2619 112490 381 49 5620 

15 : 33 zzzzzz 2661 112770 38380 5708 

1 5 : 39 MP42828- S1 2592 112950 37671 5554 

15:45 MP42828-S2 2582 112340 37543 5529 

15 : 51 J85117-6 2641 113290 38021 5679 

JS : 57 MP42828- S01 2714 J 15380 38 104 5841 

16:03 zzzzzz 2563 111590 36842 5459 

16 : 10 zzzzzz 2215 106720 33881 4460 

16 : 16 MA20598-CCV6 2677 112360 37542 5624 

1 6 : 22 MA20598-CCB9 2732 114810 38424 5830 

16 : 28 MA20598-!CSA3 2461 108890 35900 5052 
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INTERNAL STANDARD SUMMARY 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E & !, Inc. 

Pco)ect: ER-0435 

F~le ID : SB031108Ml . TCP Da t e Analyzed: 03/11(08 Methods : EPA 200.7, SW8 4 6 60108 
Analyst: NO Run TO : Ml\20598 
Parameters : A5, Ba, Cd, Cr, Pb, Se, Aq 

Sampl e !-" 
Time Description I stdj l I stdi 2 Istdl3 I stdi4 N :.. 
16: 35 MA20598-ICSAB2 2439 106470 35780 5005 

I 16:42 MA20596-CCV7 2646 1 124 90 37700 5564 

16 :4 6 MA20598-CCB10 2736 113960 36113 5624 

16 : 54 zzzzzz 2615 113520 37 439 5614 

11 :0 1 zzzzzz 2640 114010 31735 5636 

17: 07 zzzzzz 2642 113670 36070 5560 

17 :13 zzzzzz 2370 1044 10 36359 4883 

l7 : 19 zzzzzz 2667 113150 37519 5682 

17 : 25 zzzzzz 2717 113430 38015 5801 

11 :31 zzzzzz 2790 112960 38 150 5933 

l7 : 37 zzzzzz 2737 !14240 38 13 4 5819 

11 :44 zzzzzz 2741 113730 36090 5619 

17 : 50 zzzzzz 2700 113680 37790 5773 

l7: 56 MA20596-CCV6 2745 115390 37898 57J4 

18 : 02 MA20598-CC81l 2796 115530 38363 5898 

IS : 12 MA20598-CCV9 2721 115690 37856 5702 

18 : 20 Ml\20598-CCB12 2800 116270 38512 5941 

18 : 27 zzzzzz 2693 113690 37549 5768 

18 : 33 zzzzzz 2736 115060 38076 58 48 

18 : 39 zzzzzz 2698 114020 37890 5774 

18 : 46 zzzzzz 2709 114970 38021 5799 

18 : 52 zzzzzz 2695 116760 37555 5781 

18:58 zzzzzz 2738 113810 38105 5837 

1 9 : 04 MP42831-MB1 2707 113 150 37840 5783 

19 : 10 MP4283l- LC1 2691 113030 37908 5726 

19 : 16 MP4283l-S1 2656 113110 37526 5636 

19 : 22 MP4 2831-S2 2666 111450 38535 5651 

19:29 Ml\20598- CCV10 2725 J 14590 37554 5702 

19:35 MA20598- CCB13 2764 114930 37901 5870 

l 9 : 41 MA20598-ICSA4 2461 107030 35914 5036 

1 5 : 47 MA20598-ICSAB3 2456 107240 34387 5032 

19 : 55 Ml\20598-CCVll 2669 113520 31276 5621 

20:01 MA20598-CCB 14 2731 114080 37725 5620 
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I NTERNAL STANDARD SUMMARY 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E & !, Inc. 

Pco)ect : ER-0435 

F~le ID : SB031108Ml . TCP Date Analyzed : 03/11(08 Methods : EPA 200.7, SW8 4 6 60108 
Analyst : NO Run TO : MA20598 
Paramet ers : As, Ba , Cd, Cr, Pb, Se, Ag 

Sampl e !-" 
Time Description I stdU I stdi 2 Istdi3 I stdi4 N :.. 
20 : 08 J84877-1f 2701 113900 3H45 5804 

I 20 : 14 MP42831-SD1 2716 113840 37595 5805 

20 : 21 zzzzzz 2744 116390 38569 5802 

20:27 zzzzzz 2734 116910 37<97 5787 

20 : 33 zzzzzz 2704 113030 37620 5774 

20 : 39 zzzzzz 2670 113350 37526 5735 

20 : 45 zzzzzz 2714 108320 37 484 5790 

20 : 51 MP42818-SD1 2715 114030 37567 5716 

20 : 58 MP42832- MB1 2794 117270 38206 5936 

21 : 0 4 MA20598-CCV12 2664 112750 36607 5603 

21: 10 MA20598-CCB15 2747 113360 37550 5849 

21: 16 MP42832-B1 2698 ll3920 37638 5705 

21: 22 MP42832-S1 2613 114150 37430 5303 

21 :29 MP42832-S2 2612 113450 37374 5306 

21 : 35 J85083-1 2667 114610 37260 5461 

21: 41 MP42832-SD1 2693 113650 37333 5689 

21: 47 zzzzzz 2699 114550 37957 5578 

21 : 54 zzzzzz 2 4 90 110690 35928 50 74 

22 : 00 zzzzzz 2566 112110 36593 5350 

22 : 06 zzzzzz 2514 110960 36110 5185 

22 : 12 zzzzzz 2642 114800 37504 5411 

22 : 18 MA20598-CCV13 2674 113220 36932 5619 

22 : 24 MA20598- CCB1 6 2702 113880 37145 5148 

22 : 31 zzzzzz 2650 114370 37463 5457 

22 : 37 zzzzzz 2608 113660 37323 5417 

22:43 zzzzzz 2711 112890 37114 5725 

22 : 49 zzzzzz 2657 114330 37489 5510 

22 : 56 zzzzzz 2641 113840 37433 5537 

23:02 zzzzzz 260 7 113740 37001 5447 

23 : 08 zzzzzz 2676 113370 37288 5665 

23 : 14 zzzzzz 2649 115180 37490 5435 

23 : 21 zzzzzz 2426 108630 34988 4911 

23:27 zzzzzz 2252 105640 33304 4540 
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INTERNAL STANDARD SUMMARY 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E & !, Inc. 

Pco)ect: ER-0435 

F~le ID : SB031108Ml . TCP Date Analyzed: 03/11(08 Methods : EPA 200.7, SW8 4 6 60108 
Analyst : NO Run TO : Ml\20598 
Parameters : As, Ba, Cd, Cr, Pb, Se, Ag 

Sampl e !-" 
Time Description I stdN- 1 I stdi 2 Istdl3 I stdi4 N :.. 
23 : 33 MA20598-CCV14 2643 111 110 36786 5553 

I 23 : 39 Ml\20596-CCBI1 2146 1 12330 31\520 5829 

23 : 45 zzzzzz 2579 113510 36336 5267 

23 : 52 zzzzzz 2728 116110 31892 5650 

23 : 56 zzzzzz 2790 119660 38804 5556 

00 : 04 zzzzzz 2681 115010 37426 5649 

00 :10 MP428.S2-MB1 2694 113740 36974 5'737 

00 : 17 MP42652-LCl 2690 112620 37283 5102 

00 :2 3 MP42BS2- S l 2652 H3590 36719 5646 

00 : 29 MP4 2852-S2 2669 113660 36524 5658 

00 : 35 J84944 -11 2709 114210 3694 4 5792 

00 :41 MP42852-SD1 2754 115320 37032 5863 

00 :4 7 MA.20598-CCV15 2679 113180 36413 5599 

00 : 54 MA20598-CCBI8 2766 111620 37305 5864 

01: 00 zzzzzz 2667 114300 37163 5700 

01 : 06 zzzzzz 2669 113560 35950 5696 

01:12 zzzzzz 2679 113340 36440 5702 

01: 18 zzzzzz 2 4 05 103700 35041 4871 

Ol : 2 4 zzzzzz 2699 114660 36537 5726 

01: 31 zzzzzz 27 16 l13710 36302 5161 

01: 37 zzzzzz 2711 112440 35974 5712 

01:43 zzzzzz 2698 113510 31066 5725 

01:49 zzzzzz 2723 114060 36406 5193 

01: 55 zzzzzz 2111 113890 36217 5112 

02 : 02 MA20598- CCVI 6 2702 1134 30 36063 5623 

02 : 08 MA20596-CCB19 2766 115610 37344 5651 

02 :14 MA.20598-ICSA5 2451 1 06030 34 405 4986 

02 : 21 Ml\20598- !CSAB4 2479 109140 34637 504 & 

02:27 MA20598- CCV11 2681 113130 35918 5590 

02 : 33 MA20596-CCB20 2740 113560 35610 5801 

02 : 39 zzzzzz 2666 112680 35913 5690 

02 : 46 zzzzzz 2641 112460 35810 5654 

02:52 zzzzzz 2672 113740 36153 5665 
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INTE'RNAL STANDARD SUMMARY 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E & !, Inc. 

P.to)ect: ER-0435 

F~le ID : SB031108Ml . TCP Date Analyzed: 03/11(08 Methods : EPA 200 .7, SW8 4 6 60108 
Analyst: NO Run TO : MA20598 
Parameters : A5, Ba, Cd, Cr, Pb, Se, Ag 

Sampl e !-" 
Time Description I stdU I stdi 2 Istdl3 I stdl4 N :.. 
02 : 58 zzzzzz 2655 113270 36083 5670 

I 03 : 0 4 zzzzzz 2676 110900 35924 5710 

03 : 11 zzzzzz 2679 114010 36134 5716 

03 :17 zzzzzz 2674 112510 36156 5119 

03 : 23 zzzzzz 2679 1124 40 35866 5716 

03 : 29 zzzzzz 2662 112770 35755 5698 

03 : 35 zzzzzz 2690 114260 3627'7 5735 

03 :42 MA2059S-CCV18 2677 113920 36347 5598 

03 :48 MA20598- CCB21 2129 114940 36248 5787 

03 : 54 MP4 2851-MB1 2121 l12070 36379 5774 

04: 00 MP42851-LC1 2688 114300 36060 5692 

04: 06 MP42851-S1 2648 113350 35388 5600 

04 : 12 MP4 285 1-S2 2632 112890 3554 6 5557 

04 :1 9 J84944-1 2684 113680 36023 5125 

04 : 25 MP4 2851-SD1 2744 113910 36311 5855 

04 : 31 zzzzzz 2618 112800 35317 5581 

04 : 37 zzzzzz 2655 114970 34586 5651 

04 :44 zzzzzz 2704 113670 36036 5771 

0 4: 50 zzzzzz 2694 114200 36095 5705 

04 : 56 MA2059S-CCV19 2648 l1 3110 35376 5526 

05 : 02 MA.20598-CCB22 2730 113760 35873 5773 

05 : 08 zzzzzz 2652 112260 35971 5636 

05 :1 5 zzzzzz 2127 114040 35940 5784 

05 : 21 zzzzzz 2640 113 160 35397 5626 

05 : 27 zzzzzz 2656 113790 34695 5612 

05 : 33 zzzzzz 2683 113990 36058 5703 

05 :40 zzzzzz 2649 112690 35187 5647 

OS : 46 zzzzzz 2581 109760 34742 5523 

05:52 zzzzzz 2651 111 750 35426 5683 

05 : 58 zzzzzz 2653 112220 35764 5710 

06 : 0 4 zzzzzz 2649 113300 35789 5658 

06 : 11 MA2059S-CCV20 2614 115460 34508 5491 

00 :1 7 MA2059S-CCB2 3 2719 112840 35952 5805 
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INTERNAL STANDARD SUMMARY 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

Pro)ect : ER-0435 

F 1.le TO : SB031108Ml . TCP Date Analyzed : 03/ll/08 Methods : EPA 200 . 7 , SW846 6010tl: 
Analyst: NO Run 10 : MA20598 
Parame t ers : As , Ba, Cd, Cr,Pb, Se, Ag 

Sampl e 
Time Oe ser iption IstdlH I stdi2 Istdi 3 I stdi4 

06 : 23 zzzzzz 2697 113360 35770 5743 

06 : 30 zzzzzz 2616 111850 35429 5633 

06 : 36 zzzzzz 2626 112300 35259 5650 

06 : 42 zzzzzz 2595 112250 35584 5593 

06 : 48 zzzzzz 261 7 113810 35553 5604 

06 : 54 zzzzzz 2670 113680 34989 5719 

07 :01 MA20598-CCV2 1 2630 1 12870 35241 5519 

07 : 07 MA20S98-CCB24 2673 1134 80 35523 5694 

07 : 29 MA20598- ICSA6 2422 1 06690 32600 4960 

07 : 36 MA20598-ICSA7 24 18 112340 32595 4952 

07 : 43 MA20598-ICSA85 24 06 105870 3464 5 4923 

07 : 51 MA20598-CCV22 2632 112240 34785 5502 

07 : 58 ~0598-CCB25 2693 114450 35557 5712 

R - Reference for ISTD lim1 ts . ! • Out..side l im1 ts . 

LEGEND : 
I stdf Parameter Limits 
Istd*l Yt tri wn (2243) 60-125 ' 
Istdl2 Yttriwa (3600) 60-125 
Istdi3 Yttrium (37 10) 60-125 " 
Istd44 I ndium 60-125 
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F.1le ID : SB031108Ml . TCP 
QC Lunit s: result < RL 

Tl.me : 
Samp le I O: 

Metal_ RL IDL 

Alwunum 200 28 

Antimony 6 . 0 1. 4 

Arsenl.c 3 . 0 1.2 

San.um 200 

Beryl lium 1.0 . 1 

Boron 100 1.5 

Cadmium 4 . 0 . 4 

Calc1.um 5000 31 

Chr omium 10 . 3 

Cobalt 50 . 3 

Copper 25 

I ron 100 

Lead 3 . 0 1.2 

Magnesium 5000 28 

Manganese 15 . 1 

Mol ybdenum 20 . 4 

Ni ckel 40 . 3 

Palladium 50 

Potassium 10000 50 

Sel eru.um 10 1.1 

Sil icon 200 3 . 6 

Sil ver 10 . 6 

sodium 10000 

Stzont iurn 10 . 1 

Thallium 2.0 .a 

Tin 10 .a 

Titanium 10 . J 

Vanad.1um 50 . 4 

zinc 20 

( • ) Outs1.de of QC limits 
(anr) Analyte not requested 

BLANK RESULTS SUMMARY 
Pa r t l - In.1tial and Cont~nuing Cal~bratl.on Blanks 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E • !, Inc . 

P.to)ect : ER-043.5 

Date Analyzed : 03/11/08 Methods : EPA 200 . 7 , 
Run TO : Ml\20598 Un1.ts : ug/1 

10: 00 10 : 07 10: 45 
CCB2 CCB3 !CBl 
raw final raw final raw hnal 

anr 

anr 

0 . 20 <3 . 0 0 . 20 < 3 . 0 0 . 10 <3 . 0 

0.0 <200 0 . 10 <200 0.10 <200 

anr 

anr 

0 . 1 0 <4 . 0 0 . 0 <4 . 0 0 . 0 < 4 . 0 

anr 

0.0 <10 - 0 . 10 <1 0 - 0 . 30 <10 

anr 

anr 

anr 

-1.1 <3 . 0 -0 . 30 <3 . 0 0.0 <3. 0 

anr 

anr 

anr 

anr 

anr 

- 1. 0 <10 -o. 10 <10 - 1.0 <10 

-0 . 10 <10 -0 . 20 <10 0.0 <10 

anr 

anr 

anr 

anr 

Page l 
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H : 01 
CCB4 
raw final 

0 . 50 <3 . 0 

0.20 <200 

-0 . 10 <4 . 0 

- 0 .30 <10 

0 . 0 <3. 0 

-0. 50 <lO 

-0. 10 <10 
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N 
;.., 

I 

llll!l 46 of 115 
lgACCUTEBT. 
J84702 



 

ER-200435 Treatability Study Final Report.V2 July 2011.docx  

F.1le ID : SB031108Ml . TCP 
QC Lunit s: result < RL 

Tl.me : 
Samp le I O: 

Metal_ RL IDL 

Alwunum 200 28 

Antimony 6 . 0 1. 4 

Arsenl.c 3 . 0 1.2 

San.um 200 

Beryl lium 1.0 . l 

Boron 100 1.5 

Cadmium 4 . 0 . 4 

Calc1.um 5000 31 

Chr omium 10 . 3 

Cobalt 50 . 3 

Copper 25 

I ron 100 

Lead 3 . 0 1.2 

Magnesium 5000 28 

Manganese 15 . 1 

Mol ybdenum 20 . 4 

Ni ckel 40 . 3 

Palladium 50 

Potassium 10000 50 

Sel eru.um 10 1.1 

Sil icon 200 3 . 6 

Sil ver 10 . 6 

sodium 10000 

Stront ium 10 . 1 

Thallium 2.0 .a 

Tin 10 .a 

Titanium 10 . J 

Vanad.1um 50 . 4 

zinc 20 

( " ) Outs1.de of QC limits 
(anr) Analyte not requested 

BLANK RESULTS SUMMARY 
Pa r t l - In.1tial and Cont~nuing Cal~bratl.on Blanks 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E • !, Inc . 

P.to)ect : ER-043.5 

Date Analyzed : 03/11/08 Methods : EPA 200.7, 
Run TO : Ml\20598 Un1.ts : ug/l 

11: 37 12: 52 l 4 : 06 
cess CCB6 CCB? 
raw final raw final :aw f.lnal 

anr 

anr 

0 . 80 <3 . 0 1.4 < 3 . 0 1.3 <3 . 0 

0.10 <200 0.20 <200 0 . 30 <200 

anr 

anr 

0 . 0 <4 . 0 0 .10 <4 . 0 0 . 10 <4 . 0 

anr 

- 0 . 20 <10 - 0 . 20 <1 0 - 0 . 20 <10 

anr 

anr 

anr 

-1.5 <3 . 0 o.o < 3 . 0 0 . 20 <3. 0 

anr 

anr 

anr 

anr 

anr 

- 0 . 60 < 10 -0 . 20 <10 -0 . 50 <10 

0.0 <10 -0 . 20 <10 -0.10 <10 

anr 

anr 

anr 

anr 

Page 2 
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15: 1 4 
cess 
raw final 

1. 4 <3 . 0 

0. 30 <200 

0 . 10 <~ . 0 

- 0 . 30 <10 

-0 . 30 <3. 0 

-0. 70 <10 

0 .10 <10 
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F.1le ID : SB031108Ml . TCP 
QC Lunit s: result < RL 

Tl.me : 
Sample I O: 

Metal_ RL IDL 

Alwunum 200 28 

Antimony 6 . 0 1. 4 

Arsenl.c 3 . 0 1.2 

San.um 200 

Beryl lium 1.0 . 1 

Boron 100 1.5 

Cadmium 4 . 0 . 4 

Ca lc1.um 5000 31 

Chr omium 10 . 3 

Cobalt 50 . 3 

Copper 25 

Iron 100 

Lead 3 . 0 1.2 

Magnesium 5000 28 

Manganese 15 . 1 

Mol ybdenum 20 . 4 

Nickel 40 . 3 

Palladium 50 

Potassium 10000 50 

Sel eru.um 10 1.1 

Sil icon 200 3 . 6 

Silver 10 . 6 

sodium 10000 

S tzontiurn 10 . 1 

Thallium 2.0 . 8 

Tin 10 . 8 

Titanium 10 . J 

Vanad.1um 50 . 4 

zinc 20 

( • ) Outs1de of QC l i mits 
(anr) Analyte not requested 

BLANK RESULTS SUMMARY 
Pa r t l - In.1tial and Cont~nuing Cal~bratl.on Blanks 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E • !, Inc . 

P.to)ect : ER-043.5 

Date Analyzed : 03/11/08 Methods : EPA 200 . 7, 
Run TO : Ml\20598 Un1.ts : ug/1 

16: 22 16:48 18 : 02 
CCB9 CCBlO CCBll 
raw final raw final raw hnal 

anr 

anr 

0 . 50 <3 . 0 1.1 <3 . 0 1.4 <3 . 0 

u. 30 <200 0 . 40 <200 0 . 20 <200 

anr 

anr 

0 . 1 0 < 4. 0 0 . 0 <4 . 0 0 . 0 < 4 . 0 

anr 

- 0 . 10 <10 - 0 . 30 <1 0 - 0 . 40 <10 

anr 

anr 

anr 

-0. 10 <3 . 0 -0 . 60 <3 . 0 -0 . 80 <3. 0 

anr 

anr 

anr 

anr 

anr 

- l. 3 < 10 - 1.1 <10 - 1. 3 <10 

-0 .40 <10 -0 .40 <10 -0. 20 <10 

anr 

anr 

anr 

anr 
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18 : 20 
CCB12 
raw final 

0 . 10 <3 .0 

0. 30 <200 

0 . 0 <4 . 0 

0 .10 <10 

0 . 20 <3. 0 

-2 . 4 <10 

-0.20 <10 
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F .1le ID : SB031108Ml . TCP 
QC Lunit s: result < RL 

Tl.me : 
Samp le I O: 

Metal_ RL IDL 

Al wunum 200 28 

Antimony 6 . 0 1. 4 

Arsen.1c 3 . 0 1.2 

San.um 200 

Beryl ll.um 1.0 . 1 

Boron 100 1.5 

Cadmium 4 . 0 . 4 

Calc1.um 5000 31 

Chrornl.um 10 . 3 

Cobalt 50 . 3 

Copper 25 

I ron 100 

Lead 3 . 0 1.2 

Magnesium 5000 28 

Manganese 15 . 1 

Mol ybdenum 20 . 4 

Ni ckel 40 . 3 

Palladium 50 

Potassium 10000 50 

Sel eru.um 10 1.1 

Sil icon 200 3 . 6 

Silver 10 . 6 

sodium 10000 

St.I:ont iurn ~0 . l 

Thallium 2.0 . B 

Tin 10 .8 

Titanium 10 . 3 

Vanad.1um so . 4 

zinc 20 

( " ) Outs1de of QC limits 
(anr) Analyte not requested 

BLANK RESULTS SUMMARY 
Part l - In.1tial and Cont~nuing Cal~bratl.on Blanks 

Login Number: J84702 
Account : SHAWNJ14 - Shaw E • !, Inc . 

Pro)ect : ER-043.5 

Date Analyzed : 03/11/08 Methods : EPA 200 . 7, 
Run TO : MA20598 Un1.ts : ug/1 

19: 35 20 : 0 1 21 : 1 0 
CCB13 CCBH CCB15 
raw final raw final :aw hnal 

anr 

anr 

0 . 80 <3 . 0 1.2 <3 . 0 0 . 60 <3 . 0 

0.40 <200 0 . 20 <200 0 . 40 <200 

anr 

anr 

0 . 0 <4 . 0 0 . 0 <4 . 0 0 . 10 < 4 . 0 

anr 

- 0 . 20 <10 - 0 . 20 <~0 - 0.10 <10 

one 

anr 

anr 

-0 . 60 <3 . 0 0 .10 <3 . 0 -0 . 60 <:3. 0 

anr 

anr 

anr 

anr 

anr 

-0.90 <10 -1.7 <lO - 1.5 <10 

0.0 <10 -0 . 50 <10 0.0 <10 

anr 

anr 

anr 

anr 

Page q 

SW8 4 6 60108 

22 : 2 4 
CCB16 
raw final 

0 . 20 <3 . 0 

0. 40 <200 

0 . 10 <41 . 0 

0 . 20 <10 

-0 . 80 <3. 0 

-2 . 3 <10 

-0.10 <10 

!" 
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F.1le ID : SB031108Ml. TCP 
QC Lunits: result < RL 

Tl.me : 
Sample I O: 

Metal_ RL IDL 

Alwunum 200 28 

Antimony 6 . 0 1.4 

Arsen.1c 3 . 0 1.2 

San.um 200 

Berylll.um 1.0 . 1 

Boron 100 1.5 

Cadmium 4 . 0 . 4 

Ca lc1.um 5000 31 

Chrornl.um 10 . 3 

Cobalt 50 . 3 

Copper 25 

I ron 100 

Lead 3 . 0 1.2 

Magnesium 5000 28 

Manganese 15 . 1 

Molybdenum 20 . 4 

Nickel 40 . 3 

Palladium 50 

Potassium 10000 50 

Sel eru.um 10 1.1 

Sil icon 200 3 . 6 

Silver 10 . 6 

sodium 10000 

St..I:ontiurn ~0 . l 

Thallium 2.0 . B 

Tin 10 . 8 

Titanium 10 . 3 

Vanad.1um 50 . 4 

zinc 20 

( •) Outs1.de of QC l i mits 
(anr) Analyte not requested 

BLANK RESULTS SUMMARY 
Part l - In.1tial and Cont~nuing Cal~bratl.on Blanks 

Login Number: J84702 
Account : SHAWNJ14 - Shaw E • !, Inc . 

Pro)ect : ER-043.5 

Date Analyzed: 03/11/08 Methods : EPA 200.7, 
Run IO: MA20598 Un1.ts : ug/1 

23 : 39 00 : 54 02 : 08 
CCB1"7 CCBlB CCB1 9 
raw final raw final raw hna1 

anr 

anr 

0 .40 <3 . 0 1.1 <3 . 0 0 . 10 <3 . 0 

0.50 <200 0. 50 <200 0. 50 <200 

anr 

anr 

-0 .10 < 4.0 0.0 <4 . 0 -0 . 1 0 < 4 . 0 

anr 

0 .10 <10 - 0 . 20 <~0 - 0.10 <10 

anr 

anr 

anr 

-0 . 30 <3 . 0 -0. so <3 . 0 -0 . 20 <3.0 

anr 

anr 

anr 

anr 

anr 

- 1.7 < 10 -2 . 5 ~0 -1.6 <10 

-0 .40 <10 -0 . 30 <~0 -0 . 30 <10 

anr 

anr 

anr 

anr 

Page 5 

SW8 4 6 60108 

02 : 33 
CCB20 
raw final 

0 .0 <3 .0 

0. 50 <200 

0 . 10 <~ . 0 

- 0 .20 <10 

-0 . 10 <3. 0 

-2 . l <10 

-0. 30 <10 
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F1.le TO : SB031108Ml . TCP 
QC L.1.mits: 95 t o lOS , Recovery 

Tl.m.e : 
Sample IO : !CCV 

Metal True 

Alum1.nurn anr 

Antimony 

Arsenic 2000 

Barl.um 2000 

Beryllium anr 

Boron anr 

Cadmium 2000 

Calcium 

Chromium 2000 

Cobalt anr 

Copper anr 

I ron anr 

Lead 2000 

Magnesium anr 

Manganese 

Molybdenum anr 

Ni ckel 

Palladium 

Potassium anr 

Sel en1.um 2000 

Si l icon 

Silver 250 

sodium anr 

Strontium 

Thalli um anr 

Tin anr 

Ti t anium 

vanadl.um anr 

Zinc anr 

(') Outsl.de of QC limits 

10 : 51 
! CCVI 
Results 

1990 

2010 

1990 

2000 

2000 

1990 

2 46 

(anr l Analyte not requested 

CALIBRATION CHECK STANDARDS SUMMAR¥ 
Inl.t~al ContinuJ.ng Cal ibration Check. 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

Rec 

99. 5 

100 . 5 

99 . 5 

100 . 0 

100 . 0 

99. s 

98 .4 

Pro)ect : ER-04 3~ 

Date Analyzed : 03/11 /08 
Run ID : MA20598 

Pa ge 1 

Methods : EPA 200.7 j SW846 6010B 
Units : ug:/~ 

I 
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F1le ID : SB031108M1 . TCP 
QC Lunit s : 95 to 105 Recove ry 

Tl.me : 10 : 34 
Sample I D: ICV I CVl 

Metal_ True Results 

Alwunum anr 

Antimony anr 

Arsenl.c 1000 978 

San.um 1000 1020 

Beryl ll.um anr 

Boron anr 

Cadmi.um 1000 987 

Calc 1.um 

ChrO!nl.l.lm 1000 1010 

Cobalt anr 

Copper anr 

I ron anr 

Lead 1000 1000 

Magnesium anr 

Manganese anr 

Molybdenum anr 

Ni ckel 

Palladium 

Potassium anr 

Sel eru.um 1000 973 

Sil icon 

Silver 500 479 

sodium anr 

S t.I:ontium 

Thallium anr 

Tin anr 

Titanium 

Vanad1 um anr 

zi nc anr 

( • ) Out sl.de of QC limits 
(anr) Analyte not requested 

CALIBRATION CH~CK STANDARDS SUMMARY 
Init~al and Cont.1.nuing Call.bratJ.on Checks 

Login Number: J1l4702 
Account : SHAWNJI. - Shaw E • !, Inc . 

ProJect : ER-04 3.5 

Date Analyzed : 03/11/08 Methods : 
Run TO : MA20598 Un1.ts : 

11: 3 1 
CCV CCV2 CCV 

Rec: Tcue Resul ts Rec Tr ue 

97 . 8 2000 2000 100 . 0 2000 

102 . U 2000 2060 103 . 0 2000 

98 .7 2000 2000 100 . 0 2000 

101.0 2000 1990 99 . 5 2000 

100 . 0 2000 201 0 100 . 5 2000 

97 . 3 2000 1990 99 . 5 2000 

95 . 8 250 2 43 91 . 2 250 

Page l 

EPA 200. 7, 
ug/1 

12:45 
CCV3 
Results 

1980 

2030 

1990 

2040 

2010 

1980 

251 

SW8 4 6 60108 

Rec 

99 . 0 

101 . 5 

99 . 5 

102 . 0 

100 . 5 

99 . 0 

100 .4 

en 
N 
~ 

I 
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Fl.1e ID : SB031108M1 . TCP 
QC Lunit s : 95 to !OS Recove ry 

Tune : 14 : 00 
Sample ro: CCV CCV4 

Metal_ True Results 

Aluminum anr 

Antimony anr 

Arsenl.c 2000 1990 

San.um 2000 2080 

Beryl ll.urn anr 

Boron aru: 

Cadmi.um 2000 1990 

Calc 1.um 

ChrO!nl.l.lm 2000 2030 

Cobalt anr 

Copper anr 

I ron anr 

Lead 2000 2040 

Magnesium an.r 

Manganese anr 

Molybdenum 

Ni ckel 

Pa l ladium 

Potassium an.r 

Sel eru..um 2000 1990 

Sil icon 

Silve r 250 248 

sodium an.r 

S t.I:ontium 

Thallium anr 

Tin anr 

Titanium 

Vanad1 um anr 

zi nc anr 

( ' ) Out sl.de of QC limits 
(anr) Analyte not requested 

CALIBRATION CH~CK STANDARDS SUMMARY 
Init~al and Cont.1.nuing Call.bratJ.on Checks 

Login Number: J1l4702 
Account : SHAWNJI. - Shaw E • I, Inc . 

ProJect : ER-04 3.5 

Date Analyzed : 03/11 (08 Methods : 
Run TO : MA20598 Un1.ts : 

15: 08 
CCV ccvs CCV 

Rec: True Resul ts Rec Tr ue 

99 . 5 2000 1980 99 . 0 2000 

104 .u 2000 2090 10 4. ~ 2000 

99. 5 2000 1980 99 . 0 2000 

101.5 2000 2000 1 00 . 0 2000 

102 . 0 2000 2040 102 . 0 2000 

99.5 2000 1980 99 . 0 2000 

99.2 250 2 45 98 .o 250 

Pa ge 2 

EPA 200 . 7, 
ug(l 

16: 16 
CCV6 
Results 

1970 

2080 

1970 

2060 

2050 

1970 

252 

SW8 4'6 6'0108 

Rec 

98 . 5 

104.0 

98 . 5 

103 . 0 

102 . 5 

98 . 5 

100. 8 

!" 
N 
~ 

I 
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Fl.1e ID : SB031108M1 . T CP 

QC Lunit s : 95 to !OS Recovery 

Tune : 16:42 
Sample ro: CCV CCV1 

Metal_ True Results 

Aluminum ant 

Antimony ant 

Arsenl.c 2000 1980 

San.um 2000 2070 

Beryl ll.urn anr 

Boron aru: 

Cadmi.um 2000 1980 

Calc 1.um 

ChrO!nl.l.lm 2000 2030 

Cobalt ant 

Copper ant 

I ron ant 

Lead 2000 2050 

Magnesium an.r 

Manganese ant 

Molybdenum 

Ni ckel 

Pa l ladium 

Potassium an.r 

Sel eru..um 2000 1980 

Si l icon 

Silve r 250 250 

sodium an.r 

S t.I:ontium 

Thallium anr 

Tin ant 

Titanium 

Vanad1 um ant 

zi nc ant 

( ' ) Out sl.de of QC limits 
(anr) Analyte not requested 

CALIBRATION CH~CK STANDARDS SUMMARY 
Init~al and Cont.1.nuing Call.bratJ.on Checks 

Login Number: J1l4702 
Account : SHAWNJI. - Shaw E • I, Inc . 

ProJect : ER-04 3.5 

Date Analyzed : 03/11/08 Methods : 
Run TO : MA20598 Un1.ts : 

11 : 56 
CCV ccva CCV 

'i Rec: True Resul ts Rec Tr ue 

99 . 0 2000 1950 97 . 5 2000 

103 . 5 2000 2050 102. > 2000 

99 . 0 2000 1960 98 . 0 2000 

101.5 2000 2030 101. 5 2000 

102 . 5 2000 2040 102.0 2000 

99 . 0 2000 1960 98 . 0 2000 

100.0 250 247 98 . 8 250 

Page 3 

EPA 200 . 7, 
ug/1 

18 :12 
CCV9 
Results 

1930 

2040 

1940 

1980 

2010 

1940 

2 41 

SW8 4'6 6'0108 

Rec 

96. 5 

.102 . 0 

97 . 0 

99 . 0 

100 . 5 

97 . 0 

96.4 

!" 
N 
~ 

I 
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Fl.1e ID : SB031108M1 . T CP 

QC Lunit s : 95 to !OS Recove ry 

Tune : 19 : 29 
Sample I D: CCV CCVlO 

Metal_ True Results 

Aluminum anr 

Antimony anr 

Arsenl.c 2000 1930 

San.um :!000 2080 

Beryl l.lum anr 

Boron aru: 

Cadmi.um 2000 194 0 

Calc 1.um 

ChrO!nl.l.lm 2000 2030 

Cobalt anr 

Copper anr 

I ron anr 

Lead 2000 2020 

Magnesium anr 

Manganese anr 

Molybdenum 

Ni ckel 

Pa l ladium 

Potassium anr 

Sel eru..um 2000 1940 

Sil icon 

Silve r 250 2 41 

sodium anr 

S t.I:ontium 

Thallium anr 

Tin anr 

Titanium 

Vanad1 um anr 

zi nc anr 

( ' ) Out sl.de of QC limits 
(anr) Analyte not requested 

CALIBRATION CH~CK STANDARDS SUMMARY 
Init~al and Cont.1.nuing Call.bratJ.on Checks 

Login Number: J1l4702 
Account : SHAWNJI. - Shaw E • I, Inc . 

ProJect : ER-04 3.5 

Date Analyzed : 03/11 /08 Methods : 
Run TO : MA20598 Units : 

1 9 : 55 
CCV CCV1 1 CCV 

Rec: True Resul ts Rec Tr ue 

96. 5 2000 1960 98 . 0 2000 

104 .u 2000 2080 10 4. 0 2000 

97 . 0 2000 1960 98 . 0 2000 

101.5 2000 2020 10 1. 0 2000 

101.0 2000 2040 102.0 2000 

91 . 0 2000 1960 98 . 0 2000 

98 . 8 250 241 98 . 8 250 

Pa ge q 

EPA 200 . 7, 
ug/1 

21 : 04 
CCV12 
Results 

1950 

2120 

1960 

2030 

2040 

1960 

2 48 

SW8 4 6 61HOB 

Rec 

97 . 5 

106 . 0 

98 . 0 

101 . 5 

102 . 0 

98.0 

99 . 2 

!" 
N 
~ 

I 
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Fl.1e ID : SB031108M1 . T CP 
QC Lunits: 95 to !OS Recovery 

Tune : 22 : 18 
Sample I D: CCV CCV13 

Metal_ True Results 

Aluminum ant 

Antimony ant 

Arsenl.c 2000 1940 

San.um :!000 2090 

Berylll.um anr 

Boron aru: 

Cadmi.um 2000 194 0 

Calc 1.um 

ChrO!nl.l.lm 2000 2020 

Cobalt anr 

Copper ant 

I ron anr 

Lead 2000 2030 

Magnesium an.r 

Manganese anr 

Molybdenum 

Ni ckel 

Pa l ladium 

Potassium anr 

Sel eru..um 2000 1950 

Si l icon 

Silve r 250 2 48 

sodium an.r 

St.I:ontium 

Thallium anr 

Tin anr 

Titanium 

Vanad1 um anr 

zinc ant 

(') Outsl.de of QC limits 
(anr) Analyte not requested 

CALIBRATION CH~CK STANDARDS SUMMARY 
Init~al and Cont.1.nuing Call.bratJ.on Checks 

Login Number: J1l4702 
Account : SHAWNJI. - Shaw E • I, Inc . 

ProJect : ER-043.5 

Date Analyzed: 03/11/08 Methods : 
Run TO: MA20598 Un1.ts : 

23:33 
CCV CCVH CCV 

Rec: True Results Rec Tr ue 

97 . 0 2000 1960 98 . 0 2000 

104.5 2000 2100 105 . 0 2000 

97 . 0 2000 1960 98 . 0 2000 

101.0 2000 2070 103 . 5 2000 

101.5 2000 2070 1 03 . 5 2000 

97 .5 2000 1970 98 . 5 2000 

99.2 250 254 l Ol. 6 250 

Pa ge 5 

EPA 200 . 7, 
ug/1 

00 : 41 
CCV15 
Results 

1940 

2100 

1940 

2050 

2060 

1950 

251 

SW8 4'6 6'0108 

Rec 

9 7 . 0 

105.0 

97 . 0 

102.5 

103 . 0 

97 . ; 

100.4 

!" 
N 
~ 

I 
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F l.1e ID : SB031108M1 . TCP 
QC Lunit s : 95 to lOS Recovery 

Tune : 02 : 02 
Sample r n : CCV CCV16 

Metal_ True Results 

Aluminum anr 

Antimony anr 

Arsenl.c 2000 1 940 

San.um 2000 2 130 

Beryl ll.um anr 

Boron aru: 

Cadmi.um 2000 1940 

Calc 1.um 

ChrO!nl.l.lm 2000 2060 

Cobalt anr 

Copper anr 

I ron anr 

Lead 2000 2060 

Magnesium ani 

Manganese anr 

Molybdenum 

Ni ckel 

Pa l ladium 

Potassium ani 

Sel eru..um 2000 1950 

Si l icon 

Silve r 250 250 

sodium an.r 

S t.I:ontium 

Thallium anr 

Tin anr 

Titanium 

Vanad1 um anr 

zi nc anr 

( ' ) Out sl.de of QC limits 
(anr) Analyte not requested 

CALIBRATION CH~CK STANDARDS SUMMARY 
Init~al and Cont.1.nuing Call.bratJ.on Checks 

Login Number: J1l4702 
Account : SHAWNJI. - Shaw E • I, Inc . 

ProJect : ER-04 3.5 

Date Analyzed : 03/11/08 Methods : 
Run TO : MA20598 Un1.ts : 

02 : 27 
CCV CCVll 

Rec: Tcue Resul ts Rec 

97 . 0 2000 1940 97 . 0 

106.5 2000 2110 lO!J . 5 

97 . 0 2000 1940 9'7 . 0 

103 . 0 2000 2040 102 . 0 

103 . 0 2000 2060 103 .o 

97 . 5 2000 1940 91 . 0 

100 . 0 250 2 49 99 . f 

Page 6 

EPA 200 . 7 , SW84 6 6'0108 
ug/1 

!" 
N 
~ 

I 
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F1.le TO : SB031108Ml . TCP 
QC L.1.mit.s : 95 to 105 , Recovery 

Ti me : 
Sample I O: HSTD 

Metal True 

Alum1.num anr 

Antimony 

Ar senic 4000 

Sat"l.um 4000 

Beryllium anr 

Boron anr 

Cadmium 4000 

Calcium 

Chromium 4000 

Cabal t anr 

Copper anr 

Iron anr 

Lead 4000 

Magnesium anr 

Manganese 

Molybdenum am: 

Ni ckel 

Palladium 

Potassium anr 

Selen1.um 4000 

Si l icon 

Silver 500 

sodium anr 

Strontium 

Thallium anr 

Tin anr 

Titanium 

vanad1-um anr 

Zinc anr 

10 : 14 
HSTDl 
Results 

395D 

3930 

3950 

4050 

3950 

l950 

509 

('') Outsl.de of QC limits 
(anr ) Analyte not requested 

HIGH STANDARD CHECK SUMMARY 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc. 

Rec 

98 . 8 

98.3 

98 . 8 

101. 3 

98 . 8 

98.8 

101.8 

Pto)ect : ER-043~ 

Date Analyzed : 03/11 /08 
Run ID : MA.20598 

Page 1 

Methods : EPA 200.7 j SW846 6010B 
Units : ug:/~ 

I 
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F1.le TO : SB031108Ml.TCP 
QC L.1.mit.s: 50 to 1,!)0 ' Recovery 

Time: 
Samp~e IO: CRI 

Metal True 

Alum1.nurn 

Antimony !20 

Ar senic 20 

400 

Beryllium 10 

Boron 

Cadmium 10 

Calcium 

Chromium 20 

Cobalt 100 

Copper 50 

Iron 

Lead 6 . 0 

Magnesium 

Manganese 30 

Molybdenum 40 

Ni ckel 80 

Palladium 100 

Potassium 

Selen1.um JO 

Si l icon 

Silver 20 

sodium 

Strontium 

Thallium 20 

Tin 

Ti tanium 

vanadl-um 100 

Zinc 40 

CRIA 
True 

10 

6 . 0 

2 . 0 

6 . 0 

lU 

4. 0 

( •) Outs.l.de of QC limits 
(anr) Analyte not requested 

LOW CALIBRATION CHECK STANDARDS SUMMARY 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

Pro)ect : ER-043~ 

Date Analyzed: 03/11/08 
Run ID: MA20598 

10:27 
CRIAl 
Results 

anr 

Rec 

Page 1 

Methods : EPA 200.7 j SW846 6010B 
Units : ug:/~ 

en 
N 
;, 
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LOW CALIBRATION CHECK STANDARDS SUMMARY 

Login Number : J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

F1.le TO : SB031108Ml.TCP 
QC L.1.mi t .s : 50 to 1,!)0 ~ Recovery 

Time : 
Sample I O: CRIB 

Metal True 

Al um1.num 400 

Antimony 12 

Ar senic 16 

Barl.um 400 

Beryl lium 2 . 0 

Boron 200 

Cadmium 8 . 0 

Calcium 5000 

Chromium 20 

Cobalt 100 

Copper 50 

I ron 200 

Lead 6 . 0 

Magnesium 5000 

Manganese 30 

Molybdenum 40 

Ni ckel 80 

Palladium 100 

Potassium 10000 

Selen1.um 20 

Si l icon 400 

Silver 20 

sodium 10000 

Strontium 20 

Thallium 20 

Tin 20 

Ti tanium 20 

vanad1-um 100 

Zinc 40 

10 : 21 
CRI.Bl 
Results Rec 

20 . 2 ].26 . 3 

42 4 106. 0 

9 . 0 112 . 5 

22 . 1 110 . 5 

6 . 2 103 . 3 

19 . 8 99 . 0 

20 . 5 102.5 

( •) Out s.l.de of QC limits 
(anr) Analyte not requested 

Pro)ect : ER-04 3~ 

Date Analyzed : 03/11/08 
Run 10: MA20598 

Page 1 

Methods : EPA 200. 7 j SW846 6010 B 
Units : ug:/~ 

I 
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F~le ID : SB031108M1 .TCP 
QC Lunit s : 80 to 120 Recove ry 

Tl.me : 
Sample I O: ICSA ICSAB 

Metal_ True True 

Alwunum 500000 500000 

Antimony 1000 

Arsenl.c 1000 

San.um 500 

Beryl ll.um 500 

Boron 

Cadmium 1000 

Calc1.um 400000 400000 

Chrornl. ilm 500 

Cobalt 500 

Copper 500 

I ron 200000 200000 

Lead 1000 

Magnesium 500000 500000 

Manganese 500 

Mol ybdenum 500 

Ni ckel 1000 

Palladium 500 

Potassium 

Sel eru.um 1000 

Sil icon 

Silver 1000 

sodium 

Stront ium 

Thallium 1000 

Tin 

Titanium 

Vanad1.um 500 

zinc 1000 

( • ) Outs1de of QC limits 
(anr) Analyte not requested 

INTERFERING ELEMENT CHECK STANDARDS SUMMARY 
Part 1 - ICSA and ICSAB Standards 

Login Number: J84702 
Account : SHAWNJ14 - Shaw E • !, Inc . 

ProJect : ER-043.5 

Date Analyzed : 03/11/08 Methods : EPA 200.7, 
Run TO : Ml\20598 Units : ug/1 

11: 09 11: 17 1l : 24 
I CSA.l ICSA2 ICSA.Bl 
Results Rec Resul ts Rec Results Rec 

516000 103 . 2 4 99000 99 . 8 

-0 . 50 1050 105 . 0 

2.9 994 99 . 4 

2.2 519 103 . 8 

o . o 508 101.6 

-3 . 7 -8.2 

2.3 1070 107 . 0 

383000 95 . 8 380000 95. 0 

0 . 20 493 98 . 6 

5 . 3 504 100 . 8 

3 . 2 506 101 . 2 

192000 96 . 0 185000 92 . 5 

3 . 8 981 98 . 1 

535000 107 . 0 524000 104 . 8 

0 . 20 503 1 00 . 6 

-2.0 497 99 . 4 

-3 . 3 967 96 . 7 

0 . 30 538 107 . 6 

- 26 - 26 

-0 . 10 1000 100.0 

- 29 -3 . 0 

0.30 1050 105.0 

18. 9 18 . 1 

0.60 0 . 50 

-0.30 995 99 . 5 

0 . 70 0 . 70 

2 .o 2. 4 

1.5 496 99.2 

2. 7 976 97 . 6 

Page l 

SW8 4 6 60108 

16: 28 
ICSA3 
Results Rec 

512000 102 . 4 

-1.7 

3 . 6 

2. 5 

0 . 0 

-2 . 9 

2 . 1 

394000 98 . 5 

0 . 60 

4 . 8 

0.80 

193000 96 . 5 

4 . 0 

542000 108 . 4 

0. 30 

-2 . 0 

-3 . 4 

-0 . 30 

- 8 . 8 

-o. 9o 

-25 

-0. 10 

103 

0.20 

-1.8 

0.20 

2.1 

2.5 

2. 4 

U1 
;... 
(» 
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INTERFERING ELEMENT CHECK STANDARDS SUMMA.RY 
Part 1 - ICSA and I CSAB Standards 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E & I, Inc. 

Pro)ect : ER-043.5 

F~le ID : SB031108M1 . TCP 
QC Lunit s : 80 to 120 Recove ry 

Date Analyzed: 03/11/08 
Run IO : MA20.598 

Methods : EPA 200 . 7, SW8 4 6 60108 
Un1.ts : ug/1 

T1.me: 16: 35 
Sample I O: ICSA ICSAB ICSAB2 

Metal_ True True Results Rec 

Alum>num 500000 500000 503000 J 00 . 6 

Antimony 1000 1050 105 . 0 

Arsenl.c 1000 983 98 . 3 

Sar1.um 500 533 1 06 . 6 

Beryl ll.um 500 51 6 103. 2 

Boron -6 . 6 

Cadmium 1000 1050 105 . 0 

Calc 1.um 400000 400000 398000 99 . 5 

Chr omium 500 507 101. 4 

Cobalt 500 5 19 103 . 8 

Copper 500 511 102 . 2 

Iron 200000 200000 188000 94. 0 

Lead 1000 1000 100. 0 

Magnesium 500000 500000 544000 1 08 . 8 

Manganese 500 5 14 1 02 . 8 

Molybdenum 500 491 98 .2 

Ni ckel 1000 963 96 . 3 

Palladium 500 5 41 1 08 . 2 

Potassium - 14 

Seleru.um 1000 990 99 . 0 

Sil icon -1. 5 

Silver 1000 1080 108 .o 

sodium 64 . 7 

S tzont iurn 0 . 20 

Thallium 1000 1030 1 03 .o 

Tin -o . 10 

Titanium 2 .4 

VanadHl!Jl 500 503 100 . 6 

zinc 1000 1020 102 . 0 

( * ) Outsl.de of QC l i mits 
(anr) Analyte not requested 

1 9 : 41 
ICSA4 
Resul ts Rec 

502000 100 . 4 

-l. 6 

2 . 5 

2 . 4 

o.o 

-3.8 

2 . 2 

383000 95 . 8 

0 . 60 

5 . 1 

2 . 5 

189000 94 . 5 

5 . 9 

523000 10 4 . 6 

0 . 30 

-2 . 0 

- 3 . 0 

-o. 90 

-13 

0 . 30 

- 29 

0 .10 

20 . 3 

0 . 40 

0 . 20 

0 . 80 

2 .1 

2 . 6 

2 .6 

Page 2 

19 : 41 
! CSAB3 
Results Rec 

4 99000 99 .8 

1020 102 . 0 

952 95 . 2 

542 108 .4 

520 104.0 

-7 . 8 

1020 102. 0 

3 93000 98 . 3 

491 98 . 2 

506 101. 2 

515 103 . 0 

188000 94. 0 

972 97 . 2 

5 41000 108 . 2 

496 99 . 2 

418 95 . 6 

936 93 . 6 

523 104 . 6 

- 9 . 2 

964 96.4 

-5 . 2 

1040 10 4. 0 

11.2 

0 . 60 

1010 101.0 

0 . 80 

2 . 2 

4 84 96 . 8 

98 4 98 . 4 

02 : 1 4 
ICSA5 
Resu l ts Rec 

507000 101.4 

-1.3 

0 . 90 

2 . 6 

0 . 0 

-3 . 8 

2 . 1 

391000 ~7 . 8 

0 . 40 

5 . 8 

4. 3 

191000 95 . 5 

4. 9 

531000 106.2 

0 . 30 

- 1. 7 

-3 . 3 

0 . 30 

- 27 

-0. 80 

-30 

0 .10 

14 . s 

0 .40 

- 3 . 6 

0 . 30 

1.9 

3 . 5 

1.9 

I 
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F~le ID : SB031108M1 . TCP 
QC Lunits: 80 to 120 Recovery 

Tl.me : 
Sample I O : ICSA I CSAB 

Metal_ True True 

Alum1num 500000 500000 

Antimony 1000 

Ars enl.c 1000 

San.um 500 

Berylll.um 500 

Boron 

Cadmium 1000 

Calc l.um 400000 400000 

Chr ornl.ilm 500 

Cobalt 500 

Copper 500 

I ron 200000 200000 

Lead 1000 

Magnesium 500000 500000 

Manganese 500 

Molybdenum 500 

Ni ckel 1000 

Pa l ladium 500 

Potassium 

Sel eru.um 1000 

Sil icon 

Silver 1000 

sodium 

Strontium 

Thallium 1000 

Tin 

Titanium 

Vanad1.um 500 

zinc 1000 

( .. ) Outs1de of QC l i mits 
(anr) Analyte not requested 

INTERFERING ELEMENT CHECK STANDARDS SUMMARY 
Part 1 - ICSA and I CSAB Standards 

Login Number: J84702 
Account : SHAWNJ14 - Shaw E & I, Inc. 

ProJect : ER-043.5 

Date Analyzed: 03/11/08 
Run TO : MA20598 

02 : 21 
ICSAB4 
Results Rec 

464000 96. 8 

1010 101 . 0 

939 93 .9 

524 104.6 

494 98 . 6 

-7 . 7 

1010 1 01.0 

364000 96 . 0 

464 96 . 8 

5 Ll 102 . 2 

465 97 . 0 

182000 91 . 0 

977 97.7 

517000 1 03 .4 

465 97 . 0 

473 94 . 6 

926 92 . 6 

513 102 . 6 

-35 

94 9 94.9 

- 4 . 6 

1030 103 . 0 

12. 7 

0 . 30 

1020 1 02. 0 

0 . 60 

2.3 

471 94 . 2 

992 99 . 2 

Pa ge 3 

Methods : EPA 200 . 7 , SW846 60108 
Un1.ts : ug/1 

U1 
;... 
(» 

I 
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F 1.le TO : R10313Sl . PRN 
Analyst : JF 
Parameters : Hg 

Sampl e Dilution 
Time Description Factor 

11 : 13 MA20605-STD1 

11:14 MA.20605-STD2 

l1 : 15 MA20605-STD3 

11:16 MA20605-ST04 

11 :18 MA20605- ST05 

11 : 19 MA20605-STD6 

11 : 22 MA20605-ICVl 

11: 2 4 MA20605-ICV2 

11 : 25 MA20605- ICBl 

11: 26 MA20605-CCV1 

11 : 27 Ml\20605-CCBl 

11: 29 MA20605-CRI1 

11 : 30 MP42872-MB1 

11: 31 MP42672-LC1 

ll: 33 MP42672-Sl 

1 1: 35 J84702-7 

Accutest Laborator~es Instrument Runlog 
Inorgan.lcs Analyses 

PS 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc. 

Pro)ect : ER-0435 

Date Analyzed: 03/13/08 
Run ID : MA20605 

Methods: SW846 7471A 

Recov Comments 

R•0 . 99961, B•9.26494e-5, C-l.OHe-1. 

STD02REP1 

STD03REP1 

ST004REPl 

STD05REP1 

ST006REPl 

-----------> Lase reportable sample/prep for job J84'702 
11 : 36 zzzzzz 1 

11: 38 zzzzzz 

11: 39 zzzzzz 

11 : 41 zzzzzz 

11: 42 MA20605-CCV2 

11: 43 MA20605- CCB2 
-----------> Last reportabl e CCB for JOb J8410Z 

11:44 zzzzzz 1 

1 1 : 45 zzzzzz 

11 : 4S ZZZZZZ 

ll : 49 zzzzzz 

11: 50 zzzzzz 

11: 51 zzzzzz 

11:52 zzzzzz 

11 : 54 zzzzzz 

11: 55 zzzzzz 

Page 1 
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F 1.le TO : R10 313Sl . PRN 
Analyst : JF 
Parameters : Hg 

Accutest Laborator~es Instrument Runlog 
Inorgan.lcs Analyses 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

Pro)ect : ER-0435 

Date Analyzed : 03/13/08 
Run 10 : MA20605 

Methods : SW846 7471A 

Sampl e Dilution PS 
Time Description Factor Recov Comments 

ll : 57 MA20605-CCV3 

11: 58 MA20605-CCB3 

ll: 59 zzzzzz 

12 : 01 zzzzzz 

12 : 02 zzzzzz 

12 : 03 zzzzzz 

12 : 04 zzzzzz 

12 : 05 MA20605-CCV4 

12 : 06 MA20605- CCB4 

Refer to raw data tor calibrat.lon curve and standards . 

Page 2 
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BLANK RESULTS SUMMAAY 
Part 1 - In1.tial and Conti nuing Calibrat.ion Blanks 

F~le TO : Rl0313Sl .PRN 
QC L1.mits : result < RL 

T1.me: 
Sample I O: 

Metal RL 

Me.ccury 0.20 

IDL 

. 091 

( • ) out s1.de of QC l1.ntits 
(anr) Analyte not requested 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc. 

ProJect : ER-0435 

Date Analyzed : 03/13/08 Methods : 
Run 10 : Ml'..20605 Units : 

11: 25 1L: 27 ll : 43 
ICBl CCBl CCB2 
raw final raw final raw 

-0 . 015 <0 . 20 -0 .051 <0 .20 -0 . 046 

Page 1 

SW846 7471A 
ug/l 

tina~ 

<0 . 20 
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F~le "ID : R10 313Sl .PRN 
QC L1.mits : 90 to 110 ' Recovery 

Tl.me: 
Sample I O : ICV 

Metal True 

Me.ccury 

11 : 22 
I CVl 
Results 

3 . 3 

( • ) outs1.de of QC l1.nUts 
(anr) Analyte not requested 

CALIBRATION CHECK STANDARDS SUMMAR¥ 
Initl.al and Cont.t.nuJ.ng Calibration Checks 

Login Ntunber: J84702 
Account : SHAWNJL - Shaw E oS I, Inc. 

Pro)ect : ER- 0435 

Date Analyzed : 0 3/13/ 08 
Run 10 : MA20 605 

Methods: SW846 74 71A 
Units : ug/ l 

Rec 

110.0 

rev 
'I' rue 

1L: 24 
ICV2 
Resul ts " Rec 

3.2 106 . 7 

Page 1 

CCV 
True 

2. 5 

11 : 26 
CCVl 
Results 

z. 5 

Rer.. 

100.0 

I 
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F~le TO : R10313Sl . PRN 
QC L1.mits : 90 to 110 ' Recovery 

Tl.me : 11 : 42 
Sample I O: CCV CCV2 

Metal True Results 

Me.ccury 2. 5 2 . 5 

( • ) out s1.de of QC l1.nUts 
(anr) Analyte not requested 

CALIBRATION CHECK STANDARDS SUMMAR¥ 
Initl.al and Cont.t.nuJ.ng Calibration Checks 

Login Ntunber: J84702 
Account : SHAWNJL - Shaw E oS I, Inc. 

Rec 

100 . 0 

Pro)ect : ER-0435 

Date Analyzed : 03/13/08 
Run 10: MA.20605 

Page 2 

Methods : SW846 7471A 
Units : ug/ l 
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F~le "ID : R10313Sl . PRN 
QC L1.mits: 50 to lSO ' Recovery 

Tl.me : 
Sample I D: CRI 

Metal True 

Me.ccury 0 . 20 

CRIA 
True 

( • ) out s1.de of QC l1.nUts 
(anr ) Analyte not requested 

LOW CALI BRATION CHECK STANDARDS SUMMARY 

Login Number : J84702 
Account : S HAWNJL - Shaw E & I, Inc . 

ProJec t : ER-0435 

Date Analyzed : 03/13/08 
Run ID : MA20605 

11: 29 
CRil 
Results 

0 . 18 

Rec 

90 . 0 

Page 1 

Methods : SW846 7471A 
Units : ug/ l 
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F.lle TO : SB031408M2 . TCP 
Analyst : NO 

Accutest Laborator~es Instrument Runlog 
Inorgan.lcs Analyses 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc. 

Pro)ect : ER-0435 

Date Analyzed : 03/14 /08 
Run 10: MA20616 

Methods : EPA 200.7, SW846 6010tl: 

Parameters : As,Ba, Cd, Cr,Pb,Se, Ag 

Sampl e Dilut.J...on PS 
Time Description Factor Recov Comments 

17 ' 01 Ml\20616-STDl STDA 

17 o 08 MA20616-STD2 STDB 

17 o 14 Ml\20616-CCVl 

l 7 o 22 Ml\20616-CCSl 

17 o 31 Ml\2061 6- HSTDl 

l7 ' 36 Ml\20616-CRIBl 

17 : 4 5 MA20616-CR1Al 

17 : 53 MA20616-ICV1 

16 o 02 MA20616- ICB1 

16 ' OS MA2061 6-ICCV1 

19 :20 MA20616-CCB2 

18 ' 30 Ml\20616- ICSAl 

18 o 36 MA20616-ICSA81 

18 ' 43 MA20616-CCV2 

18 o 49 MA20616-CC83 

18 ' 56 MP42675-MB1 

19 :02 MP42875-LC1 

19 o06 MP42875-S1 

19:14 MP42875-S2 

1 9 ' 20 J84520-2 (.sample used for QC only; not part of log~n J84702) 

19 : 27 MP42875-SD1 

19 ' 33 zzzzzz 

19 : 39 zzzzzz 

19 o45 ZZZZZZ 

19 o 52 MA20616-CCV3 

1 9 ' 56 MA20616-CCB4 

20 :0 4 zzzzzz 

20 o10 ZZZZZZ 

20 :1 6 MP4 2888-MB1 

20 ' 23 MP4 2888-Bl 

20 o29 MP42868-LCl 

20 o35 MP4 2888-Sl Ca•687ppm 

20 o41 MP42888-S2 Rerun straJ.ght with S l 
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Y1le TO : SB031408M2 . TCP 
Analyst : NO 

Accutest Laborator~es Instrument Runlog 
Inorgan1cs Analyses 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc. 

Pro)ect : ER-0435 

Date Analyzed : 03/14 /08 
Run 10: MA20616 

Methods : EPA 200.7, SW846 6010a 

Parameters : As,Ba, Cd, Cr,Pb,Se, Ag 

Sampl e Dilut.J...on PS 
Time Description Factor Recov Comments 

20 o46 J64702-7 

20 o 54 MP42666-SD1 

2 1 o00 MA20616-CCV4 

2 1 ' 06 MA20616-CCB5 

2 1 o 12 MP42666- LC1 
-----------> Last reportabl e sampl e/prep for lOb JS4702 

21 ' 16 zzzzzz 1 

21: 25 zzzzzz 

21 : 31 zzzzzz 

21 : 37 zzzzzz 

21 o4 3 zzzzzz 

21 ' 50 zzzzzz 

.2 1: 56 zzzzzz 

22 o02 zzzzzz 

22 oOS zzzzzz 

22 ' 15 MA2061 6-CCV5 

22 o21 MA20616-CCB6 

22 o27 zzzzzz 

22 ' 33 zzzzzz 

22 : 39 zzzzzz 

22 ' 45 zzzzzz 

22 ' 51 zzzzzz 

22 ' 56 zzzzzz 

23 o04 zzzzzz 

23 o10 zzzzzz 

23 o 1 6 MA20616-CCV6 

23 o 22 MA20616-CCB7 

23 ' 26 MP4 2891 - MB1 

23 ' 35 MP428~1-B1 

23' 41 MP42891 - LC1 

23 ' 47 MP4 2891-Sl Analyt1.cal problems 

23 : 53 MP42.891-S2 Anal ytical ptoblems 

23 ' 59 J64653-3 (sample used for QC only; not part of login J84702) 

OO oOS MP42891-SD1 Analytical problems 

Page 2 
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-----------> 

Accutest Laborator~es Inst rument Runlog 
Inorgan.lcs Analyses 

"F.lle TO : SB031408M2 . TCP 
Analyst: NO 
Parame t ers : As , Ba, Cd, Cr,Pb, Se, Ag 

Sampl e Dilu t.J...on PS 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

Pro)ect : ER-0435 

Date Analyzed : 03/14/08 
Run 10 : MA20616 

Methods : EPA 200.7 , SW846 6010a 

Time De scr iption Factor Recov Comments 

OO oll zzzzzz 

OO o 17 zzzzzz 

OO o 24 zzzzzz 

OO o 30 MA20616-CCV1 

OO o 36 MA20616- CCB8 

OO o 42 MA20616-CRIB2 

00 ' 48 MA.2061 6-CR1A.2 

OO o 55 MA20616-ICSA2 

0 1 oOl MA20616- ICSAB2 

0 1 o07 MA20616-CCV8 

01 ' 13 MA20616-CCB9 
Last reportabl e CCB fat JOb J84702 
01' 20 zzzzzz 1 

0 1 o26 zzzzzz 

01 ' 32 zzzzzz 

01 ' 38 zzzzzz 

01' 44 zzzzzz 

01: 51 zzzzzz 

01 ' 57 zzzzzz 

02 ' 03 zzzzzz 

02 ' 10 zzzzzz 

02 ' 16 zzzzzz 

02 ' 22 MA2061 6-CCV9 

02 ' 28 MA20616- CCB10 

02 ' 34 zzzzzz 

02 ' 41 zzzzzz 

02' 47 zzzzzz 

02 ' 53 zzzzzz 

02 ' 59 zzzzzz 

03o06 zzzzzz 

03 ' 12 M~4 2889-MBl batch to reprep for ODD elements 

03 ' 18 MP42889-Bl 1 

03 ' 24 MP42889-LC1 

03 ' 30 MP42889-Sl High RSD 
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Accutest Laborator~es Instrument Runlog 
Inorgan.lcs Analyses 

"F.lle TO : SB031408M2 . TCP 
Analyst : NO 
Parameters : As,Ba, Cd, Cr,Pb, Se, Ag 

Sampl e Dilut.J...on PS 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

Pro)ect : ER-0435 

Date Analyzed : 03/14/08 
Run 10 : MA20616 

Methods : EPA 200.7 , SW846 60108 

Time Description Factor Recov Comments 

03 ' 37 MA20616-CCV10 

03 o 43 MA20616-CCBll 

03 : 49 MP42889-S2 Hig~ RSD 

03 ' 55 J85557-l (sample usect tor QC only; not part of logl.n J84702) 

04 : 01 MP42889- S01 High RSO 

04 o07 MP42889-S3 Need:~ Ps 

04 : 1 4 MP42889-S4 High RSD 

04 o20 J85573-l (sample used for QC only; not part of log1n .1114 702) 

04 o26 MP42889- SD2 

04 ' 32 zzzzzz 

04 : 38 zzzzzz 

04 ' 45 zzzzzz 

04 : 51 MA2061 6-CCV11 

04 ' 57 MA20616-CCBl2 

05 ' 03 zzzzzz 

05 ' 10 zzzzzz 

05 :1 6 zzzzzz 

OS ' 22 ZZZZZZ 

05 : 28 zzzzzz 

05 ' 34 zzzzzz 

OS : 40 ZZZZZZ 

05 ' 4 7 zzzzzz 

05 : 53 zzzzzz 

05 ' 59 zzzzzz 

06 o 05 MA20616-CCV12 

06' 11 MA20616-CCBl3 

06 : 18 zzzzzz 

06 : 24 zzzzzz 

06:30 zzzzzz 

06 ' 36 zzzzzz 

06 :42 zzzzzz 

06 o48 MP42895-MB1 

06o55 MP42895-LC1 
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F 1.le TO : SB031408M2 . TCP 
Analyst : NO 

Accutest Laborator~es Instrume n t Runlog 
Ino rgan.lcs Analyses 

Login Number: J84702 
Account : S HAWNJL - Shaw E & I, I nc . 

Pro)ect : ER-0435 

Date Analyzed : 03/14 /08 
Run 10 : MA20616 

Methods : EPA 200 . 7 , SW846 6010B 

Parameters : As,Ba, Cd, Cr,Pb, Se, Ag 

Sampl e Dilut.J...on PS 
Time Desc ription Factor Recov Comments 

01 : 01 MP42695-Sl 

01 : 07 MP42695- S2 

0 7 : 13 J84786-2 (sample used f or QC only ; not part of log i n J84 702) 

01 : 19 MA206l6-CCV13 

01 : 25 MA2061 6- CCB!4 

01 : 31 MA20616-CRIBJ 

07 : 3 7 MA.20616-CRIA3 

07 : 44 MA20616-ICSA3 

01 : 50 MA20616- I CSAB3 

01 : 56 MA20616-CCVI4 

08 : 03 MA20616-CCB15 

06 : 09 MP4 2695-SD1 

08 : 15 zzzzzz 

06 : 21 zzzzzz 

06 : 27 zzzzzz 

06 : 34 zzzzzz 

08 :40 zzzzzz 

06 : 46 zzzzzz 

08 : 53 zzzzzz 

06 : 59 zzzzzz 

09 :05 zzzzzz 

09 : 11 MA20616-CCV15 

09 :11 MA20616- CCB1 6 

09 : 24 zzzzzz 

09 : 30 zzzzzz 

09 : 36 zzzzzz 

09 : 42 zzzzzz 

09 :4 9 zzzzzz 

09 : 55 zzzzzz 

l 0 : 01 zzzzzz 

10 :07 zzzzzz 

10 : 14 zzzzzz 

10 : 20 zzzzzz 
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Accutest Laborator~es Instrument Runlog 
Inorgan.lcs Analyses 

"F.lle TO : SB031408M2 . TCP 
Analyst : NO 
Para.roeters : As,Ba, Cd, Cr,Pb, Se, Ag 

Sampl e Dilut.J...on PS 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

Pro)ect : ER-0435 

Date Analyzed : 03/14/08 
Run 10 : MA20616 

Methods : EPA 200.7 , SW846 6010a 

Time Description Factor Recov Comments 

10 ' 26 MA20616-CCV16 

10 o32 MA20616-CCB11 

10 : 39 zzzzzz 

10 o45 ZZZZZZ 

10 ' 51 zzzzzz 

10o57 ZZZZZZ 

11: 04 zzzzzz 

11 :10 MP42893-MB1 CCB out 

11 o 16 MP42893- LC1 CCB out. 

11 o 22 MP42893-S1 Na ov~rrange . CCB out 

11 ' 29 MP42893-S2 Na over range. cce out 

ll ' 35 J85226-l (sample used tor QC only; not part ot log1n J84702) 

11 o 42 MA20616-CCV17 

11' 48 MA20616-CCB18 

11 o 54 MP42893-S01 CCB out. 

12 o01 ZZZZZZ 

12 : 07 zzzzzz 

12 ' 13 zzzzzz 

12 : 20 zzzzzz 

12 ' 26 zzzzzz 

12 : 32 zzzzzz 

12 ' 39 zzzzzz 

12 : 45 zzzzzz 

12' 51 zzzzzz 

12 o 58 MA20616-CCV18 

13o04 MA20616-CCB19 

13 : 10 zzzzzz 

13:16 zzzzzz 

13:::!3 zzzzzz 

1 3 o29 ZZZZZZ 

13 : 35 zzzzzz 

1 3 o41 ZZZZZZ 

13: 48 zzzzzz 
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F .lle TO : SB031 408M2 . TCP 
Analyst: NO 

Accutest Laborator~es Instrument Runlog 
Inorgan.lcs Analyses 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

Pro)ect : ER-0435 

Date Analyzed : 03/14/08 
Run 10 : MA20616 

Methods : EPA 200.7 , SW846 6010 tl: 

Parame t ers : As , Ba, Cd, Cr,Pb, Se, Ag 

Sampl e Dilu t.J...on PS 
Time De scr iption Factor Recov Comments 

13 ' 5 4 zzzzzz 

14 o0! zzzzzz 

l4 o07 zzzzzz 

14 ' 13 MA206l6-CCV19 

14 :19 MA206l6- CCB20 

14 o25 MA20616-ICSA4 

l4 ' 32 MA.2061 6-ICSAB4 

14 ' 38 MA20 616-CCV20 

14 ' 44 MA20616- CCB2l 

Ref~r to raw data tor calibratl.on curve and standards . 
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INTE'RNAL STANDARD SUMMAAY 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E & !, Inc. 

Pro)ect: ER-043.5 

F~le ID : SB031 408M2 . TCP Date Analyzed: 03/14 (08 Methods : EPA 200.7, SW8 4 6 60108 
Analyst: NO Run TO : MA20616 
Parameters : As,Ba,Cd,Cr,Pb, Se, Ag 

Sampl e tn 
Time Oeser iption I stdU I stdi 2 IstdiJ I stdi4 ~ :.... 
17: 01 Ml\20616-STDI 2665 R 106990 R 27 192 R 5638 R 

I 17 : 08 Ml\20616-STD2 2547 1 08760 27356 5255 

17 : 14 MA20616-CCV1 2618 110350 27781 5445 

l7 : 22 MA20616-CC81 2688 1104 90 28 190 5663 

17 : 3! MA2061 6- HSTD1 2543 109290 27634 5252 

17:38 Ml\20616-CRIBl 2649 110950 27928 5606 

17 :4 5 MA.2061 6-CRIA1 2651 111580 27883 5636 

17 : 53 Ml\20616-ICVl 2614 111720 28 121 5532 

18:02 MA20616- ICB1 2637 109320 28095 5606 

18 : 08 Ml\20616-ICCVl 257 4 109070 27533 5397 

18 : 20 MA20616-CCB2 2627 111380 28817 5581 

18 : 30 Ml\20616- ICSAl 2350 103890 26177 4795 

18 : 36 MA.2061 6-ICSAB1 2351 105240 26372 4809 

18:43 MA20616- CCV2 2563 109510 27546 5375 

18 :4 9 Ml\2061 6-CCBJ 2640 109840 2801 7 5608 

18 ; 56 MP42875-MB1 2632 110640 28 164 5567 

19 : 02 MP4 2875-LC1 2595 1 09220 27869 5489 

1 9 : 08 Me42875-S1 2524 108650 27329 5332 

19 : V I MP42875-S2 2518 1 08780 27560 5313 

J 9 : 20 J84520-2 2551 108780 27578 5424 

19:27 MP42875-SD1 2644 110370 27990 5616 

19 : 33 zzzzzz 2600 109520 27627 5534 

19 : 39 zzzzzz 2506 109070 26871 5299 

1 9 :45 zzzzzz 2543 109210 27404 5405 

19 : 52 Ml\20616- CCVJ 2609 110500 27725 5435 

19 : 58 MA20616-CCB4 2657 111020 27908 5620 

20 : 0 4 zzzzzz 2555 112670 27895 5400 

20 : 10 zzzzzz 2540 lll280 21249 5386 

20:16 MP42888-t1Bl 2691 ll2230 28407 5690 

20 : 23 MP42888-B1 2603 1094 20 27738 5465 

20 : 29 MP42888-LC1 2690 114800 29090 5450 

20 : 35 MP4 2888-S1 2536 111830 27742 4874 

20 :41 MP4288S-S2 2582 112310 27907 4997 
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INTE'RNAL STANDARD SUMMAAY 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E & !, Inc. 

Pro)ect: ER-043.5 

F~le ID : SB031 408M2 . TCP Date Analyzed: 03/14 (08 Methods : EPA 200.7, SW8 4 6 60108 
Analyst : NO Run TO : MA20616 
Parameters : A5,8a,Cd,Cr,Pb,Se,Ag 

Sampl e tn 
Time Description I stdU I stdl 2 Istd13 I stdl4 ~ :.... 
20 :48 J84702-7 2634 115400 28444 5094 

I 20 : 54 MP42888-SD1 2643 111650 21709 5491 

21: 00 MA20616-CCV4 2579 110080 21416 5388 

21: 06 M1<20616-CCB5 2657 111980 21331 5626 

21:12 MP42888- LC1 2699 114290 2864 6 5460 

21 : 18 zzzzzz 2742 116540 29168 5461 

21: 25 zzzzzz 2742 1 15700 29212 5442 

21 : 31 zzzzzz 2752 115500 29115 5469 

21: 37 zzzzzz 2758 117410 29540 5485 

21 :4 3 zzzzzz 2739 116380 29435 5467 

21:50 zzzzzz 2171 118000 29524 5430 

21: 56 zzzzzz 2762 116260 29 150 5416 

22 : 02 zzzzzz 2728 114970 29003 5437 

22 : 08 zzzzzz 2720 114 980 28755 5516 

22 : 15 MA20616-CCV5 2587 109450 27290 5390 

22 : 21 MA20616-CCB6 2662 1 09810 27638 5612 

22 : 27 zzzzzz 2656 113 410 28561 5418 

22 : 33 zzzzzz 2688 113320 28432 5498 

22 : 39 zzzzzz 2708 1 15570 28906 5467 

22 :45 zzzzzz 2715 111700 21749 5558 

22 : 51 zzzzzz 2830 1 20870 29858 5463 

22 : 58 zzzzzz 2659 112870 281 73 5452 

23 : 04 zzzzzz 2699 113110 28736 5433 

23 :10 zzzzzz 2722 ll5430 28910 5464 

23 : 16 MA20616- CCV6 2579 1091 60 27073 5388 

23 : 22 MA20616-CCB7 2624 109920 27261 5554 

23 : 28 MP4 2891 - MBJ 2599 1 097 60 27538 5517 

23 : 35 MP428~1-Bl 2555 108760 27084 541l 

23: 41 MP4289 l - LC1 2578 109230 27290 5454 

23 :4 7 MP4289l-Sl 2559 109080 27282 5400 

23 : 53 MP4 2891-S2 2547 1084 90 27588 5377 

23 : 59 J84653-3 2364 1 0 1570 26639 4807 

00 : OS MP428~1-SD1 2685 110740 27912 5681 
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INTERNAL STANDARD SUMMARY 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E & !, Inc. 

Pco)ect : ER-0435 

F~le ID : SB031408M2 . TCP Date Analyzed: 03/14(08 Methods : EPA 200.7, SW8 4 6 60108 
Analyst: NO Run TO : Ml\20616 
Parameters : As,Ba,Cd,Cr,Pb,Se,Aq 

Sampl e tn 
Time Description I stdU I stdi 2 Istd13 I stdi4 ~ :.... 
00 :11 zzzzzz 2676 111540 27783 5594 

I 00 : 17 zzzzzz 2635 109890 27503 5574 

00 : 24 zzzzzz 2643 109730 27540 5610 

00 : 30 Ml\20616-CCV7 2617 110240 27320 5442 

00 : 36 Ml\2061 6- CC8 8 2693 110800 27730 5658 

00 :42 MA20616-CRIB2 2676 110300 27454 5614 

00 : 48 MA20616-CRI.A2 2683 1 074 40 27811 5635 

00 : 55 Mi\20616-ICSA2 2 4 02 104200 25896 4854 

01 : 01 MA20616- ICSAB2 2411 1 04470 25941 4875 

01: 07 MA20616-CCV8 2619 109860 21774 5430 

01 : 13 MA20616-CCB9 2666 109330 27543 5607 

01: 20 zzzzzz 2023 109320 27626 5554 

01:26 zzzzzz 2673 110090 27599 5616 

01 : 32 zzzzzz 2627 110960 26614 5576 

01: 38 zzzzzz 2629 1 09810 27564 5574 

01 :44 zzzzzz 1217 I 63149 ! 17029 ! 2157 I 

0 1: 51 zzzzzz 2488 107890 26053 5098 

01: 57 zzzzzz 2 4 52 108580 25728 5012 

02 : 03 zzzzzz 2599 109840 27382 5501 

02 : 10 zzzzzz 2666 108960 21250 5604 

02 : 16 zzzzzz 2673 111000 27674 5622 

02 : 22 MA20616-CCV9 2621 110440 26975 5433 

02 : 28 MA20616- CCB10 2685 110080 27235 5633 

02 : 34 zzzzzz 2639 109200 27118 5557 

02 : 41 zzzzzz 2582 1 09090 266-40 5480 

02:47 zzzzzz 2780 119440 29093 5314 

02 : 53 zzzzzz 2806 118600 29153 5363 

02 : 59 zzzzzz 2635 108210 26964 5554 

03:06 zzzzzz 2632 109410 27053 5546 

03 : 12 MP42889-MB1 2672 110280 21359 5631 

03 : 18 MP42889-B1 2630 109130 26832 5482 

03 : 24 MP42889-LC1 2685 112280 27477 5449 

03:30 MP42889-Sl 2602 110730 26939 5350 

Page 3 

tll!l 79 of 115 
lgACCUTEST. 
J84702 



 

ER-200435 Treatability Study Final Report.V2 July 2011.docx  

INTE'RNAL STANDARD SUMMAAY 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E & !, Inc. 

Pro)ect : ER-043.5 

F~le ID : SB031 408M2 . TCP Da t e Analyzed: 03/14 (08 Methods : EPA 200 .7, SW8 4 6 60108 
Analyst: NO Run TO: MA20616 
Parameters : As,Ba,Cd,Cr,Pb,Se,Aq 

Sampl e tn 
Time Descr iption I stdj l I stdi 2 Istd13 I stdl4 ~ :.... 
03 : 37 MA.206l6-CCV10 2609 109360 26787 5414 

I 03 : 43 Ml\20616-CCBil 2671 110880 27000 5616 

03 : 49 MP4 2889-S2 2609 109730 26656 5379 

03 : 55 J85557-1 2658 112140 21266 5463 

04 : 0 1 MP42889- SD1 2665 110770 26804 5591 

04 : 07 MP42889-S3 2575 109790 26456 5224 

04 : 14 MP42889-S4 2650 1 07240 26935 5375 

04 : 20 J85573-l 2664 113990 27172 5456 

04 : 26 MP42889- SD2 2678 110760 26982 5597 

04 : 32 zzzzzz 2688 112250 27S56 5380 

04: 38 zzzzzz 2707 113610 27500 5383 

04 : 45 zzzzzz 2730 114010 28085 5377 

04 : 51 MA.206l 6-CCV11 2587 109140 26383 5366 

04 : 57 MA20616-CCB12 2663 109380 26819 5594 

05 : 03 zzzzzz 2629 112690 27127 5183 

OS : 10 ZZ2ZZZ 2715 112680 27679 5545 

05 : 16 zzzzzz 2691 1 14180 27351 5538 

OS : 22 zzzzzz 11 853 ' 383580 ' 67391 I 21876 

05 : 28 zzzzzz 2641 110950 2664 2 5475 

05 : 34 zzzzzz 2686 112890 26078 5485 

05 : 40 zzzzzz 2782 1 19230 27 402 5517 

05 : 47 zzzzzz 2546 110230 26312 5114 

05 : 53 zzzzzz 2571 110220 26201 5196 

05 : 59 zzzzzz 2638 110540 26041 5340 

06 : 05 MA20616-CCV12 2621 1 09330 25509 5432 

06 : 11 MA20616-CCB13 2674 109840 26213 5619 

06 : 18 zzzzzz 2658 112140 26466 5395 

06 : 24 zzzzzz 2692 1 13610 27 110 5433 

06:30 zzzzzz 2667 110860 26"756 5324 

06 : 36 zzzzzz 2730 112080 26697 5564 

06 :42 zzzzzz 2662 111740 26510 5455 

06 : 48 MP42895-M8l 2673 110300 26341 5616 

06 : 55 MP4 2895-LC1 2653 109220 26080 5557 
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INTE'RNAL STANDARD SUMMAAY 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E & !, Inc. 

Pro)ect : ER-043.5 

F~le ID : SB031408M2 . T CP Date Analyzed: 03/14(08 Methods : EPA 200.7, SW8 4 6 60108 
Analyst: NO Run TO : MA20616 
Parameters : As,Ba,Cd,Cr,Pb,Se,Ag 

Sampl e tn 
Time Description I stdil I stdi 2 Istd13 I stdl4 ~ :.... 
07 : 01 MP42895-Sl 2607 109760 25584 5445 

I 07 : 07 MP42895-S2 2607 109840 25621 544 6 

07 : 13 J84786-2 2641 109690 25800 5582 

07 :19 MA20616-CCV13 2620 109750 25930 5444 

07 : 25 MA20616-CCB14 2691 111010 26137 5660 

07 : 31 MA20616-CRIB3 2695 110880 26315 5665 

07 : 37 MA.20616-CRI.A3 2694 110830 26033 5670 

07 : 44 MA20616-ICSA3 2 4 24 104870 24349 4909 

07 : 50 MA20616- .ICSAB3 2417 106360 24'378 4891 

07 : 56 MA20616-CCV14 2645 109870 25563 5499 

08 : 03 MA20616-CCB15 2682 112480 25616 5060 

08 : 09 MP42895-SD1 2697 111810 25953 5705 

08 : 15 zzzzzz 2613 110540 25992 5548 

08 : 21 zzzzzz 2644 108780 254U 5606 

08 : 27 zzzzzz 2628 109640 25541 5582 

08 : 34 zzzzzz 2576 110080 25293 5465 

08 : 40 zzzzzz 2616 110000 25858 5571 

08 :4 6 zzzzzz 2661 ll0230 25513 5660 

08:53 zzzzzz 2657 110620 26022 5652 

08 : 59 zzzzzz 2663 110400 25687 5666 

09 : 05 zzzzzz 2613 110920 25420 5544 

09 : ll MA20616-CCV15 2639 110590 25329 5492 

09 :17 MA20616- CCB16 2698 110960 25576 5686 

09 : 24 zzzzzz 2008 J10670 25361 5566 

09 : 30 zzzzzz 2506 1 09940 2464 4 5264 

09:36 zzzzzz 2585 110400 25504 5536 

09 : 42 zzzzzz 2584 109850 24730 5478 

09 : 49 zzzzzz 2591 Jl0130 25000 5472 

09:55 zzzzzz 2535 109500 24263 5342 

10 : 01 zzzzzz 2610 110890 25046 5524 

10:07 zzzzzz 26ll Jl0810 25183 5561 

10 :14 zzzzzz 2625 110660 25283 5626 

10 : 20 zzzzzz 2558 109150 24764 5432 
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I NTE'RNAL STANDARD SUMMAAY 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E & !, Inc. 

P.to)ect : ER-043.5 

F~le ID : SB031408M2 . TCP Date Analyzed: 03/14(08 Methods : EPA 200.7, SW8 4 6 60108 
Analyst : NO Run TO : MA20616 
Paramet ers : As,Ba , Cd, Cr,Pb, Se, Aq 

Sampl e tn 
Time Description I stdU I stdl 2 Istdl3 I stdl4 ~ :.... 
10 : 26 l'IA20616-CCV!6 2605 110600 25 140 5472 

I 10 : 32 Ml\20616-CCB!? 2661 1!1210 25317 5666 

10 : 39 zzzzzz 2630 110240 25296 5625 

10 : 45 zzzzzz 2518 109240 24531 5374 

10 : 51 zzzzzz 2463 108350 24137 5197 

10 : 57 zzzzzz 2646 111180 25247 5652 

11: 04 zzzzzz 2639 1 10970 25255 5667 

11 : 10 MP42893-MB1 2604 110290 25036 5607 

11 : 16 MP42893- LC1 2598 110000 24909 5565 

Jl: 22 MP42893-Sl 2251 105170 22694 4660 

ll : 29 MP42893-S2 2258 104260 22575 4669 

11 : 35 J85226- 1 2255 104610 22535 4687 

ll : 42 Ml\20616-CCVl? 2500 110220 24296 5423 

11: 48 MA20616-CCB18 2615 110120 24631 5623 

11: 54 MP<2893-SD1 2488 1 09290 23699 5322 

12 : 01 zzzzzz 2446 1 08030 23280 5214 

12 : 07 zzzzzz 2561 104430 24204 5502 

12 : 13 zzzzzz 2552 109750 23848 5474 

12 : 20 zzzzzz 2516 108940 23523 5392 

12 : 2:6 zzzzzz 2522 109780 23691 5401 

12 : 32 zzzzzz 2534 109730 23604 5446 

12 : 39 zzzzzz 2495 108380 23210 5354 

12 : 45 zzzzzz 2542 109790 23726 5449 

12 : 51 zzzzzz 2461 108720 23013 5215 

12 : 58 MA20616- CCV18 2610 110780 24 169 5495 

13:04 MA20616-CCB19 2~74 111760 24141 5725 

13 : 10 zzzzzz 2582 110010 23984 5579 

1 3 : 16 zzzzzz 2571 110010 23676 5535 

13:23 zzzzzz 2578 1124 90 24095 5534 

1 3 : 29 zzzzzz 2497 109360 23396 5223 

13 : 35 zzzzzz 2563 110150 23796 5496 

13 : 41 zzzzzz 2521 109120 23388 5363 

13: 48 zzzzzz 2617 110430 239/4 5587 
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INTERNAL STANDARD SUMMARY 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc. 

Pro)ect : ER-043~ 

F 1.le TO : SB031 408M2 . TCP Date Analyzed : 03/14/08 Methods : EPA 200 . 7 , SW846 6010 tl: 
Analyst : NO Run 10 : MA20616 
Parameters : As , Ba, Cd, Cr,Pb,Se, Ag 

Sampl e 
Time Description IstdU I s tdl2 Istdi 3 I stdN4 

13 ' ~4 zzzzzz 26~7 112380 24202 ~612 

14 o0! zzzzzz 2594 110630 23908 ~~4~ 

l4 o07 zzzzzz 2534 110030 23527 5361 

l4 ol3 MA20616-CCV19 2592 111030 23711 ~453 

14 '19 Ml\20616- CCB20 2682 1119 40 24 483 ~734 

14 , z~ MA20616-ICSA4 2381 107550 22805 4876 

l4 ' 32 MA2061 6-ICSAB4 2360 1 04 670 22721 4847 

14 ' 38 MA20 616-CCV20 2555 111550 24062 5408 

14 ' 44 Ml\20616- CCB21 2626 110730 24095 5643 

R - Reference for ISTD liml. ts . I - Outside 1 im1 ts . 

LEGENO o 
I std* Pdrame t er Limit s 
I stdll Yttrium (2243) 60-125 " I stdi2 Yttri um (3600) 60-125 . 
Ist.dj3 Yttri um (3710) 60-125 
Istdl4 Indium 60- 125 • 
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F.1le ro : SB031408M2 . TCP 
QC Lunits: result < RL 

Tl.me : 
Sample I D : 

Metal_ RL IDL 

Alwunum 200 28 

Antimony 6 . 0 1.4 

Arsenl.c 3 . 0 1.2 

San.um 200 

Beryllium 1.0 . 1 

Boron 100 1.5 

Cadmium 4 . 0 . 4 

Ca lc1.um 5000 31 

Chromium 10 . 3 

Cobalt 50 . 3 

Copper 25 

I ron 100 

Lead 3 . 0 1.2 

Magnesium 5000 28 

Manganese 15 . 1 

Molybdenum 20 . 4 

Ni ckel 40 . 3 

Palladium 50 

Potassium 10000 50 

Sel eru.um 10 1.1 

Sil icon 200 3 . 6 

Silver 10 . 6 

sodium 10000 

S trontium ~0 . 1 

Thallium 2.0 . 8 

Tin 10 . 8 

Titanium 10 . 3 

Vanad.1um so . 4 

zinc 20 

( •) Outs1.de of QC l i mits 
(anr) Analyte not requested 

BLANK RESULTS SUMMARY 
Part l - In.1tial and Cont~nuing Cal~bratl.on Blanks 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E • !, Inc . 

P.to)ect : ER-043.5 

Date Analyzed: 03/14 (08 Methods : EPA 200.7, 
Run TO: MA20616 Un1.ts : ug(l 

18 : 02 18 : 20 18 : 49 
ICBl CCB2 CCB3 
raw final raw final :aw hnal 

anr 

anr 

0 . 70 <3 . 0 1.7 <3 . 0 0 . 90 <3 . 0 

-0.10 <200 -0.10 <200 0.0 <200 

anr 

0 . 0 <4. 0 0.0 <4 . 0 0 . 20 <4 . 0 

anr 

- 0 . 20 <10 - 0 .40 <~0 0 .10 <10 

anr 

anr 

anr 

0 . 30 <3 . 0 -0.50 <3 . 0 0.0 <3.0 

anr 

anr 

anr 

anr 

anr 

-0 . 50 < 10 0. 10 <10 -0 . 1 0 <10 

0 .20 <10 0.50 <10 0 .20 <10 

anr 

anr 

anr 

Page l 

SW8 4 6 60108 

H:58 
CCB4 
raw final 

1.1 <3 . 0 

-0. 10 <200 

0 . 0 <4 . 0 

0 . 0 <10 

-0 .50 <3. 0 

0 . 10 <JO 

0 . 0 <10 
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F.1le ro : SB031408M2 . TCP 
QC Lunits: result < RL 

Tl.me : 
Sample I D: 

Metal_ RL IDL 

Alwunum 200 28 

Antimony 6 . 0 1.4 

Arsen.1c 3 . 0 1.2 

San.um 200 

Berylll.um 1.0 . 1 

Boron 100 1.5 

Cadmium 4 . 0 . 4 

Ca lc1.um 5000 31 

Chrornl.um 10 . 3 

Cobalt 50 . 3 

Copper 25 

I ron 100 

Lead 3 . 0 1.2 

Magnesium 5000 28 

Manganese 15 . 1 

Molybdenum 20 . 4 

Ni ckel 40 . 3 

Palladium 50 

Potassium 10000 50 

Sel eru.um 10 1.1 

Sil icon 200 3 . 6 

Silver 10 . 6 

sodium 10000 

St..I:ontiurn 10 . l 

Thallium 2.0 . B 

Tin 10 .e 

Titanium 10 . 3 

Vanad.1um so . 4 

zinc 20 

( ') Outs1de of QC l i mits 
(anr) Analyte not requested 

BLANK RESULTS SUMMARY 
Part l - In.1tial and Cont~nuing Cal~bratl.on Blanks 

Login Number: J84702 
Account : SHAWNJ14 - Shaw E • !, Inc . 

Pro)ect : ER-043.5 

Date Analyzed: 03/14 (08 Methods : EPA 200.7, 
Run IO: Ml\20616 Un1.ts : ug(l 

21 : 06 22 : 2 1 23 : 22 
cess CCB6 CCB7 
raw final raw final :aw hnal 

anr 

anr 

1.1 <3 . 0 0 . 40 <3 . 0 1.0 <3 . 0 

0.0 <200 0.0 <200 0.0 <200 

anr 

0 .10 <4 . 0 0. 1 0 <4 . 0 0 . 0 <4 . 0 

anr 

- 0 . 20 <10 - 0 .30 <10 - 0 .10 <10 

anr 

anr 

anr 

-0 . 40 <3 . 0 o.o <3 . 0 -0 . 60 <3.0 

anr 

anr 

anr 

anr 

anr 

-0.10 <10 -0 . 30 <10 -0 . 1 0 <10 

0.50 <10 0.30 <10 o. 4 0 <10 

anr 

anr 

anr 

Page 2 
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00 : 36 
CCB8 
raw final 

1.5 <3 . 0 

0 .0 <200 

0 . 0 <4 . 0 

- 0 .10 <10 

0 . 30 <3 . 0 

-J . l <10 

0 .10 <10 
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BLANK RESULTS SUMMARY 
Part l - I n.1tial and Cont~nuing Cal.lbratl.on Blanks 

Login Number: J84702 
Account : S HAWNJ14 - Shaw E & I, Inc. 

F~le ID : SB031 408M2 . TCP 
QC Lunits: resul t < RL 

Tl.me : 0 1 : 13 
Samp le I D: CCB9 

Metal_ RL IDL raw 

Alwunum 200 28 an.r 

Antimony 6 . 0 l . 4 anr 

Ars en.1c 3 . 0 1. 2 0 . 60 

San.um 200 U.10 

Berylll.um 1.0 . 1 anr 

Boron 100 1.5 

Cadmi.um 4 . 0 . 4 0 . 0 

Calc 1.um sooo 31 anr 

ChrO!nl.l.lm 10 . 3 0 . 0 

Cobalt so . 3 anr 

Copper 2S anr 

I ron 100 anr 

Lead 3 . 0 1.2 - 1. 0 

Magnesium sooo 28 anr 

Manganese 1S . 1 anr 

Molybdenum 20 . 4 anr 

Ni ckel 40 . 3 anr 

Pa lladi um so 

Potassium 10000 50 anr 

Sel eru.um 10 1.1 -0 . 50 

Sil icon 200 3 . 6 

Silver 10 . 6 0.0 

sodium 10000 anr 

St.I:ontiurn 10 . l 

Thallium 2 . 0 . 8 anr 

Tin 10 .e 

Titanium 10 . 3 

Vanad.1um so _ 4 anr 

zinc 20 

( .. ) Outs1de of QC limits 
(anr) Analyte not requested 

P.to)ect : ER-043.5 

Date Analyzed: 03/14 /08 
Run TO: ~0616 

final 

<3 . 0 

<200 

< 4 .0 

<1 0 

< 3 . 0 

<10 

<10 

Pa ge 3 

Methods : EPA 200 . 7 , SW846 60108 
Units : ug/1 

CJI 
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F1.le TO : SB031408M2 . TCP 
QC L.1.mit s : 95 to lOS , Recovery 

Tl.m.e : 
Sample I O: !CCV 

Metal True 

Alum1.nurn anr 

Antimony 

Ar senic 2000 

Ban. urn 2000 

Beryl lium anr 

Boron 

Cadmium 2000 

Ca lcium 

Chromium 2000 

Cobalt anr 

Copper anr 

I ron anr 

Lead 2000 

Magnesium anr 

Manganese 

Molybdenwn anr 

Nickel 

Palladium 

Potassium anr 

Selen1.um 2000 

Silicon 

Silver 250 

sodium anr 

Strontium 

Thallium anr 

Tin 

Titanium 

vanad1-um anr 

Zinc anr 

(') Outsl.de of QC limits 

18 : 08 
ICCVl 
Results 

2010 

2070 

2010 

2020 

2010 

2010 

2 48 

(anr) Analyte not requested 

CALIBRATION CHECK STANDARDS SUMMARY 
In~t~al ContinuJ.ng Cal ibration Check. 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc. 

Rec 

100.5 

103 . 5 

100 . 5 

101.0 

100 . 5 

100 . 5 

99 . 2 

Pro)ect : ER-043~ 

Date Analyzed : 03/14 /08 
Run ID : MA.20616 

Page 1 

Methods : EPA 200.7 j SW846 6010B 
Units : ug/~ 
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CALIBRATION CH~CK STANDARDS SUMMARY 
Init~al and Cont.1.nuing Cal.lbratJ.on Checks 

Login Number: J1l4702 
Account : S HAWNJI. - Shaw E • !, Inc . 

ProJect : ~R-0435 

FJ.le ID : SB031408M2 . TCP Date Analyzed: 03/14 /08 Methods : EPA 200 . 7, SW8 4 6 60108 
QC Lunits: 95 to 105 Recovery Run TO: MA20616 Un1.ts : ug/1 

Tl.me : 17 : 53 18 : 43 19:52 
Sample I O: ICV ICVl CCV CCV2 CCV CCV3 

Metal_ True Results 't Rec: True Results Rec Tr ue Results Rec 

Alwunum anr 

Antimony anr 

Arsenl.c 1000 997 99 . 7 2000 2020 101.0 2000 2000 100. 0 

San.um 1000 1020 102 . U 2000 2070 103 . > 2000 2050 102.5 

Berylll.um anr 

Boron 

Cadmi.um 1000 1010 101.0 2000 2020 101. 0 2000 2000 100 . 0 

Calc 1.um 

ChrO!nl.l.lm 1000 1010 101.0 2000 2020 101. 0 2000 2020 101 . 0 

Cobalt anr 

Copper anr 

I ron anr 

Lead 1000 1020 102 . 0 2000 2020 101.0 2000 2010 100 . s 

Magnesium aru: 

Manganese anr 

Molybdenum anr 

Ni ckel 

Palladium 

Potassium anr 

Sel eru.um 1000 997 99., 2000 20 10 100 .5 2000 2000 100 . 0 

Sil icon 

Silver 500 473 9 4. 6•(a ) 250 247 98 .a 250 2 46 98 . 4 

sodium anr 

S t.I:ontium 

Thallium anr 

Tin 

Titanium 

Vanad1 um anr 

zinc anr 

(•) Outs1.de of QC limits 
(anr) Analyt.e not requested 
{a) Wl.thin 90 to 110 percent limits requ~red fot SWll46 6010 . No EPA 200. "1 samples reported fot th" 

element in the area bracketed by th~s QC. 

Page l 
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F1le ID : SB031408M2 . TCP 
QC Lunits: 95 to 105 Recovery 

Tl.me : 21 : 00 
Sample ID : CCV CCV4 

Metal_ True Results 

Alwunum anr 

Antimony anr 

Arsenl.c 2000 2030 

San.um :!000 2060 

Berylll.um anr 

Boron 

Cadmi.um 2000 203 0 

Calc 1.um 

ChrO!nl.l.lm 2000 2020 

Cobalt anr 

Copper anr 

I ron anr 

Lead 2000 2030 

Magnesium aru: 

Manganese anr 

Molybdenum 

Ni ckel 

Palladium 

Potassium anr 

Sel eru.um 2000 2020 

Sil icon 

Silver 250 2 47 

sodium anr 

S t.I:ontium 

Thallium anr 

Tin 

Titanium 

Vanad1 um anr 

zinc anr 

( •) Outsl.de of QC limits 
(anr) Analyte not requested 

CALIBRATION CH~CK STANDARDS SUMMARY 
Init~al and Cont.1.nuing Cal.lbratJ.on Checks 

Login Number: J1l4702 
Account : SHAWNJI. - Shaw E • !, Inc . 

ProJect : ~R-0435 

Date Analyzed: 03/14 (08 Methods : 
Run TO: MA20616 Un1.ts : 

22 : 15 
CCV ccvs CCV 

Rec: Tcue Results Rec True 

J.0 1 . 5 2000 2020 101. 0 2000 

103 . U 2000 2060 103 . 0 2000 

101.5 2000 201 0 100 . 5 2000 

J.Ol.O 2000 2030 101.5 2000 

J.Ol. 5 2000 2030 101.5 2000 

10 l.O 2000 2010 100 . 5 2000 

98 . 8 250 2 48 99 . 2 250 

Page 2 

EPA 200.7, 
ug(l 

23 : 16 
CCV6 
Results 

2000 

2060 

2000 

2020 

2010 

2000 

2 47 

SW8 4 6 60108 

Rec 

100. 0 

103.0 

100 . 0 

101 . 0 

J.00 . 5 

100.0 

98 . 8 
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F l.1e ID : SB031408M2 . TCP 
QC Lunit s : 95 to 105 Recove ry 

Tune : 00 : 30 
Sample ro: CCV CCV? 

Metal_ True Results 

Aluminum anr 

Antimony anr 

Arsenl.c 2000 2010 

San.um 2000 2060 

Beryl ll.um anr 

Boron 

Cadmi.um 2000 2000 

Calc 1.um 

ChrO!nl.l.lm 2000 2030 

Cobalt anr 

Copper anr 

I ron anr 

Lead 2000 2040 

Magnesium an.r 

Manganese anr 

Molybdenum 

Ni ckel 

Pa l ladium 

Potassium an.r 

Sel eru..um 2000 2000 

Sil icon 

Silve r 250 246 

sodium an.r 

S t.I:ontium 

Thallium anr 

Tin 

Titanium 

Vanad1 um anr 

zi nc anr 

( ' ) Out sl.de of QC limits 
(anr) Analyte not requested 

CALIBRATION CH~CK STANDARDS SUMMARY 
Init~al and Cont.1.nuing Cal.lbratJ.on Checks 

Login Number : J1l4702 
Account : SHAWNJI. - Shaw E • I, Inc . 

ProJect : ~R-0435 

Date Analyzed : 03/14 /08 Methods : 
Run TO : MA206l6 Un1.ts : 

01: 07 
CCV CCV8 

'i Rec: True Results Rec 

100 .5 2000 2000 100 . 0 

103 .U 2000 2010 l OO . :z 

100 . 0 2000 1 990 99 . 5 

101.5 2000 2030 101. 5 

102 . 0 2000 2040 102.0 

100.0 2000 1990 99 . s 

98. 4 250 247 98 . 8 

Page 3 

EPA 200 . 7 , SW84 6 6'0108 
ug/1 
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F1.le TD : SB031408M2 . TCP 
QC L.1.mit.s : 95 to lOS , Recovery 

Time : 
Sample ID: HSTD 

Metal True 

Alum1.num anr 

Antimony 

Ar senic 4000 

Barl.um 4000 

Beryl lium anr 

Boron 

Cadmium 4000 

Ca lcium 

Chromium 4000 

Cabal t anr 

Copper anr 

I ron anr 

Lead 4000 

Magnesium anr 

Manganese 

Molybdenum anr 

Ni ckel 

Palladium 

Potassium anr 

Selen1.um 4000 

Si l icon 

Silver 500 

sodium anr 

Strontium 

Thallium anr 

Tin 

Ti tanium 

vanad1-um an.r 

Zinc anr 

17 : 31 
HSTDl 
Results 

4000 

4030 

4000 

3970 

4010 

4000 

498 

( •) Outs1.de of QC limits 
(anr) Analyte not requested 

HIGH STANDARD CHECK SUMMARY 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc. 

Rec 

100 . 0 

100 . 8 

100 . 0 

99 . 3 

100 . 3 

100,0 

99 . 6 

Pro)ect : ER-043~ 

Date Analyzed : 03/14 /08 
Run ID : MA20616 

Page 1 

Methods : EPA 200.7 j SW846 6010B 
Units : ug/~ 
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F1.le TO : SB031 408M2 .TCP 
QC L.1.mit.s: 50 to 1,!)0 ~ Recovery 

Time: 
Sample I O: CRI 

Metal True 
CRIA 
Tr-ue 

Alum1.nurn 

Antimony 120 10 

A r senic 20 6 . 0 

Barl.um 400 

Beryllium 10 2 . 0 

Boron 

Cadmium 10 

Calcium 

Chromium 20 

Cobalt 100 

Copper 50 

Iron 

Lead 6 . 0 6 . 0 

Magnesium 

Manganese 30 

Molybdenum 40 

Ni ckel 80 

Palladium 100 

Potassium 

Selen1.um JO lU 

Si l icon 

Silver 20 

sodium 

Strontium 

Thallium 20 4. 0 

Tin 

Ti tanium 

vanad1-um lOO 

Zinc 40 

(') Outs.l.de of QC limits 
(anr) Analyte not requested 

LOW CALIBRATION CHECK STANDARDS SUMMARY 

Login Number: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

Pro)ect : ER-043~ 

Date Analyzed: 03/14/08 
Run 10 : MA.20616 

l7 : 45 
CRIAl 
Results 

anr 

Rec 

00 : 49 
CRIA2 
Results " Rec 

Page 1 

Methods : EPA 200.7 j SW846 6010B 
Units : ug/~ 
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F~le ID : SB031408M2 . TCP 
QC Lunit s: SO to 150 Recovery 

Tl.me : 
Samp le I D: CRIB 

17 : 3a 
CRIBl 

LOW CALIBRATION CHECK STANDARDS SUMMARY 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E & I, Inc. 

P.to)ect : ER-043.5 

Date Analyzed: 03/~4/08 
Run TO: t-m.20616 

Methods : EPA 200.7, SW846 60108 
Units : ug/1 

Metal_ True Results 't Rec: 

00 :42 
CR! B2 
Results Rec 

Alwunum 400 

Antimony 12 

Arsenl.c 16 19.1 119.4 20 . 5 l2a .l 

San.um 400 415 10J.a 421 105 .3 

Berylll.um 2 . 0 

Boron 200 

Cadmi.um a . o a . 4 105 . 0 B . 5 106 . 3 

Calc1.um 5000 

ChrO!nl. l.lm 20 21. 4 107 . 0 21.9 109.5 

Cobalt 100 

Copper 50 

I ron 200 

Lead 6 . 0 6 . 0 100 . 0 6 . 6 110 . 0 

Magnesium 5000 

Manganese 30 

Molybdenum 40 

Nickel 80 

Palladium 100 

Potassium 10000 

Sel eru.um 20 20 . 9 104.5 1 9 . 9 99.5 

Sil icon 400 

Silver 20 20 . 3 101.5 20 .4 102.0 

sodium 10000 

St.I:ontium 20 

Thallium 20 

Tin 20 

Titanium 20 

Vanad1um 100 

zinc 40 

( • ) Outsl.de of QC limits 
(anr) Analyte not requested 
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INTERFERING ELEMENT CHECK STANDARDS SUMMARY 
Part 1 - ICSA and ICSAB Standards 

Login Number: J84702 
Account : SHAWNJ~ - Shaw E & I, Inc. 

ProJect : ER-043.5 

F~le ID : SB031408M2 . I CP 
QC Lunits: 80 to 120 Recovery 

Date Analyzed: 03/14/08 
Run TO: MA20616 

Methods : EPA 200 . 7, SW8 46 6010a 
Units : ug/1 

Tl.me : 18 : 30 
Sample I O: ICSA ICSAB ICSAl. 

Metal_ True True Results Rec 

Alum>num 500000 500000 495000 99 . 0 

Antimony 1000 -4 . 1 

Arsenl.c 1000 0 . 90 

San.um 500 2.0 

Beryll1um 500 0 . 0 

Boron -0.70 

Cadmium 1000 1.4 

Calc1.um 400000 400000 374 000 93 . 5 

Chromium 500 0. 4 0 

Cobalt 500 5 . 8 

Copper 500 1.8 

Iron 200000 200000 182000 91. 0 

Lead 1000 0 . 20 

Magnesium 500000 500000 511000 10Z. 2 

Manganese 500 0 . 20 

Molybdenum 500 - 1. 7 

Ni ckel 1000 -2 . 9 

Palladium 500 -0 . 10 

Potassium - 1 5 

Sel eru.um 1000 -0 . 80 

Sil icon -28 

Silver 1000 0.30 

sodium 19. 6 

Stzontiurn 0 . 40 

Thallium 1000 -3 . 3 

Tin 1.6 

Titanium 2.4 

VanadHl!Jl 500 1.4 

zinc 1000 0. 30 

( *) Outs1de of QC limits 
(anr) Analyte not requested 

18 : 36 
ICSABl 
Results Rec 

489ooo 97 .a 

1030 103 . 0 

973 97 . 3 

511 102.2 

496 99 . 2 

-11 

1050 105 . 0 

372000 93 . 0 

477 95.4 

498 99 . 6 

487 97 . 4 

179000 89 . 5 

9 56 95 . 6 

504000 100 . 8 

488 97 . 6 

489 97 . 8 

951 95 . 1 

520 104 .o 

- 26 

985 98 . s 

- 6 . 2 

1010 101.0 

18. 3 

0 . so 

968 96 . B 

L3 

2 . 6 

484 96.8 

953 95 . 3 

Page l 

00:55 
!CSA2 
Results Rec 

4 81000 96.2 

-2 . 0 

3 . 7 

2.1 

0.0 

-o. 40 

1.1 

370000 92 . 5 

0. 40 

5 . 9 

-1.4 

178000 89 .0 

5 . 6 

503000 100.6 

0 . 10 

-2 .1 

-2 . 6 

-0.30 

-20 

-l. 6 

-28 

0. 60 

14 .a 

0 . 40 

-2 . 5 

0 . 90 

2. 3 

3 . 0 

0.60 

01 :01 
ICSAB2 
Results Rec 

484000 96.8 

1030 103 . 0 

976 97 . 6 

513 102 . 6 

492 98 . 4 

-9 . 7 

1040 104 . 0 

375000 93 . 8 

489 97.8 

490 98 . 0 

474 94.8 

177000 88 . 5 

979 97 . 9 

501000 100.2 

499 99.8 

490 98 . 0 

9 47 94 . 7 

532 106 . 4 

- 15 

98 4 98.4 

-4.7 

1040 104. 0 

15. 9 

0.40 

98: 98.2 

0. 70 

2. 6 

490 98 . 0 

948 94.8 
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QC Batch ID: MP42805 
Matr1x Type : SOLID 

Prep Date : 

RL 

Mercury 0 . 033 

IOL 

. 015 

BLANK RESULTS SUMMAAY 
Part 2 - Method Blanks 

Login Nuntber: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

MDL 

. 022 

Pro)ect : ER-0435 

03/07/08 

MB 
raw final 

-0 . 0077 <O . 033 

Methods : SW846 7471A 
Units : mg/kg 

Assoc1.ated samples M.P42805 : J84102-L J84702-2, J84702-3, J84702-4, J84702-5, JB4702-6 

Results < lOL are shown as zero for calculation purposes 
{ ... J Out sl.de of QC l1m1 ts 
(anr) Analyte not requested 
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: J84702 
Account : S HAWNJL - Shaw E & I, Inc. 

QC Bat.ch ID: MP4280.5 
Matr.L:< Type : SOLID 

Prep Date : 

Metal 

Mercury 

J8 4631-5 
Or .1.ginal MS 

0 . 64 0 . 99 

Pro)ect : ER-043~ 

03/07/08 

Spikelet 
HGPWSl t Rec 

0.351 99 . 7 

QC 

Limits 

58- 143 

Methods : SW846 7471A 
Units : mg/ kg 

Assoc~ated samples M.P42805 : J84102-1. J84702-2, J84702-3, J84102- 4 , J84702-5, JB4702-6 

Results < lOL are shown as zero for calculati on purposes 
( ... J Out s.Lde of QC l.Lml ts 
(NJ Matrlx Spike Rec . outs.1.de of QC l.1.m1.t s 
(an.r:) Anal yte not requested 
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: J84702 
Account : S HAWNJL - Shaw E & I, Inc. 

QC Bat.ch ID: MP42805 
Matr.L:< Type : SOLID 

Prep Date : 

J8 4631-5 
Metal Or .1.ginal MSD 

Mercury 0 . 64 0 . 98 

Pro)ect : ER-043~ 

Spikelet 
HGPWSl t Rec 

0 . 331 102 . 6 

03/07(08 

MSD 
RPD 

1.0 

Methods : SW846 7471A 
Units : mg/ kg 

QC 

Limit 

32 

Assoc~ated samples M.P42805 : J84102-1. J84102-2, J84702-3, J84'702-4 , J84702-5, JB4702-6 

Results < lOL are shown as zero for calculati on purposes 
( ... J Out s.Lde of QC l.Lml ts 
(NJ Matrlx Spike Rec . outs.1.de of QC l.1.m1.t s 
(an.r:) Anal yte not requested 
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QC Bat.c h ID: MP42805 
Matrl.X Type : SOLID 

Prep Date : 

LCS 
Metal Result 

Mercury 5 . 5 

SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: J84702 
Account : S HAWNJL - Shaw E oS I, Inc . 

Pro)ect : ER-0435 

03/07/08 

Methods : SW846 7471A 
Units : mg/ kg 

Sp1.kelot QC 

HGLCS545401: Rec Limits 

5 . 8 94 . 8 66- 133 

Assoc~ated samples M.P42805 : J84102-1. J84702-2, J8 4702-3, J84702-4, J84702-5, JB4702-6 

Results < lDL are shown as zero f or calculati on purposes 
{ ... J Ou t sJ.de of QC ll.ml ts 
(anr) Analyte not requested 
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BLANK RESULTS SUMMAAY 
Par t 2 - Method Blanks 

Login Ntunbe.r: J84702 
Account : SHAWNJL - Shaw E • I, Inc . 

Pro)ect : ER-043~ 

QC Bat.ch ID: MP42818 Methods : SW846 60108 
Matr1x Type : SOLID Units : mg/kg 

Prep Date : 03/08/08 

I Metal 
MB 

RL IOL MDL taw final 

Aluminum 20 2 . 8 4 . 6 

Antimony 2 . 0 . 14 . 2 4 

Arsen1c 2 . 0 . 12 . 24 0 . 030 <Z.O 

Barium 20 . ! . 07 0 . 020 <20 

Beryllium 0 . 50 . 01 .01 5 

Boron 10 . 15 . 23 

Cadm1.wn 0 . 50 . 04 .024 0 . 01 0 <0 . 50 

Cal cJ...um 500 3 . I 7 . 9 

Chromi um 1.0 . 03 . 078 0 . 030 < l. O 

Cobalt 5 . 0 . 03 . 051 

Copper 2. ~ . 3 . 28 

I ron 10 . 9 . 95 

Lead 2 . 0 . 12 .1 9 - 0 . 0 40 <2.0 

Magnes1um 500 2 . 8 3.8 

Manganese 1.5 . 01 .12 

Molybdenum 2.0 . 04 . 086 

Ni ckel 4. 0 . 03 . 057 

Pal ladium 5.0 . 3 .24 

Potassium 1000 s 9 . 8 

Sel en1um 2 . 0 . 11 . 26 -0 . 010 <2-0 

Sil icon 20 . 36 2.8 

Si l ver 1.0 . 06 .11 0 . 020 <L O 

Sodium 1000 . 9 4 . 3 

Stront l.um 1.0 . 01 .1 

Thall1um 1.0 . 08 .13 

Tin 5 . 0 . 08 . 59 

Titanium 1.0 . 03 .17 

Vanadium 5 . 0 . 04 .08~ 

Zinc 2 . 0 . 2 . 49 

ASSOC1ated s amples MP42818 : J84702- 1 1 J84?02- 2 1 J84102-3 1 J84102- 4 1 J84'702- 5 1 J84102- 6 

Results < IDL are shown a::s zero for calculation purposes 
(+ ) Outs1de of QC limi ts 
(anr) Analyte not requested 
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: J84702 
Account : SHAWNJL - Shaw E • I' Inc . 

ProJect : ER-043~ 

QC Bat.c h ID: MP428la Methods : SW846 60108 
Matr.L:< Type : SOLID Units : mg/kg 

Prep Date : 03/08/08 

J85081-1 Spikelet QC 

Metal Or.1.gina l MS MPIRS1 • Rec Limits 

Aluminum anr 

Antimon y anc 

Arsen.1.c 6 . 1 453 484 92 . 2 75- 125 

Bar ium 129 594 48 4 96. 0 75-125 

Beryllium anc 

Boron 

Cadm1.wn 0 . 61 12 . 8 12 . 1 100 . 6 1.5-125 

Cal cJ...um anr 

Chromi um 22 . 6 67 . 7 48 . 4 93 . 1 75-125 

Cobalt anc 

Copper anr 

I ron 

Lead 142 264 121 100.7 75- 125 

Magnes.1.um 

Manganese anc 

Mol ybdenum 

Ni ckel anr 

Pa l ladium 

Potassium anr 

Sel en1um 0 . 25 462 484 95 . 3 75-125 

Sil icon 

Si l ver o.o 12 . 0 12 . 1 9.9 . 1 75-125 

Sodium anc 

Strontium 

Th a lll.um anr 

Tin 

Titanium 

Vanadium 

Zinc anr 

Associated s ampl es MP42818 : J84702- 1 1 J84'702- 2, J84102- 3, J84102- 4, J84 '702- 5 1 J84?02- 6 

Results < IDL are shown a::s zero for calculation purposes 
( * ) Outs1.de of QC limits 
(N) Matn.x Spike Rec . outs1de of QC lim~ts 
(a.nr) Analyte not .requested 
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Logi n Number: J84702 
Account : SHAWNJL - Shaw E • I' Inc . 

Pto)ect : ER-043~ 

QC Bat.c h ID: MP4281a Methods : SW846 60108 
Matr.L:< Type : SOLID Units : mg/kg 

Prep Date : 03/08/08 

J85081-1 Spikelet MSO QC 

Metal Or.Lginal MSO MPIRS1 ' Rec RPD Limit 

Aluminum anr 

Antimon y anr 

Arsen.1.c 6 . 1 450 456 91 . 3 0 . 1 20 

Bar ium 129 586 456 100 . 2 1. 4 20 

Beryllium anr 

Boron 

Cadm1.wn 0 . 61 13 . I 1 1. 4 109 . 6 2 . 3 20 

Cal cJ...um anr 

Chromi um 22 . 6 63 . 7 45 . 6 90 . 1 6 .1 20 

Cobalt anr 

Copper anr 

I ron 

Lead 1 42 265 114 107 . 9 o. 4 20 

Magnes.1.um 

Manganese anr 

Mol ybdenum 

Ni ckel anr 

Pa l ladium 

Potassium anr 

Sel en1um 0 . 25 435 456 ~5 . 3 6 . 0 20 

Sil icon 

Si l ver o.o H . 7 11 . 4 102 . 6 2 . 5 20 

Sodium anr 

Strontium 

Th a lll.wn anr 

Tin 

Titanium 

Vanadium 

Zinc anr 

Associated s ampl es MP42818 : J84702-11 J84'702- 2, J84102- 3, J84102- 4, J84'702- 5 1 J84702- 6 

Results < IDL are shown a::s zero for calculation purposes 
( * ) Outs1.de of QC limits 
(N) Matn.x Spike Rec . outs1de of QC lim~ts 
(a.nr) Analyte not .requested 
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3PIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: J84702 
Account : S HAWNJL - Shaw E • I , Inc . 

ProJect : ER-04 35 

QC Bat.ch ID: MP428lil Methods : SW846 60108 
Matr.L:< Type : SOLID Units : mg/kg 

Prep Date : 03/08/08 03/08/08 

SSP Spl.kelot QC LCS Spike l ot. QC 

Metal Result MPIRS1 Rec Li mits Result MPLC54-540 't Rec Luu ts 

Aluminwn an< 

Antimon y anr 

Arsen.1.c 378 400 94 . 5 80- 120 147 151 97 . 4 77- 123 

Bar ium 401 400 100 . 3 B0-120 2?1 272 99 . 6 82-H8 

Beryllium anr 

Boron 

Cadm1.wn 10 . 3 10 103 . 0 80-120 93.0 95 . 3 97 . 6 80-120 

CalcJ...um anr 

Chromium 42 . 5 40 106 . 3 B0-120 121 120 100 . 6' 81-119 

Cobalt anr 

Copper anr 

I ron 

Lead 101 100 101.0 80- 120 119 120 99.2 18- 121 

Magnes.1.um 

Manganese anr 

Mol ybdenum 

Ni ckel anr 

Pal ladium 

Potassium anr 

Sel en1um 383 400 ~5 . 8 80-120 137 138 99 . 3 78-122 

Sil icon 

Si l ver 10 . 2 10 102 . 0 80-120 90 . 4 96 . 8 93 . 4 66-133 

Sodium anr 

Strontium 

Thalll.um anr 

Tin 

Titanium 

Vanadium 

Zinc anr 

ASSOC.l.ated samples MP42818 : J84702- l , J84'702- 2, J84102- 3, J84102- 4, J84'702- 5, J84702- 6 

Results < IDL are shown a::s zero for calculation purposes 
(•) Outs~de of QC limi ts 
(anr) Analyte not requested 
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QC Bat.ch ID: MP428la 
Matr.L:< Type : SOLID 

Prep Date : 

J85081-1 
Metal Or.1.ginal 

Aluminum anr 

Antimony anc 

Arsen.1.c 5 4 . 3 

Barium 1150 

Beryllium anr 

Boron 

Cadm1.wn 5 . 50 

Calcl..um anr 

Chromium 202 

Cobalt anr 

Copper an.r 

I ron a.nr 

Lead 1270 

Magnes.1.um 

Manganese anr 

Molybdenum 

Ni ckel a n.r 

Palladium 

Potassium anr 

Sel en1um z . 20 

Sil icon 

Silver o.oo 

Sodium am: 

Strontium 

Thalll.um ant: 

Tin 

Titanium 

Vanadium 

Zinc anr 

SOL 1 : 5 

56 . 7 

H80 

4 . 10 

221 

1330 

0 . 00 

o. 00 

SERIAL DI LOTI ON RESULTS SUMMARY 

Login Number: J84702 
Account : S HAWNJL - Shaw E & I, Inc . 

ProJec t : ER-04 35 

03/08 / 08 

QC 

'DIF Li mits 

4 . 4 0 - 10 

2 . 5 0- ! 0 

25.5 (a) 0-10 

9 . 7 0-10 

5.3 0- 10 

l OO . O(a) 0-10 

NC 0- 10 

Methods : SW846 60108 
Units : ug/ 1 

Associated samples MP42818 : J84702- 1 1 J84'702- 2, J84"102- 3, J84102- 4, J84'702- 5, J84?02- 6 

Results < IDL are shown a::s zero for calculation purposes 
(' .. ) Outs.1.de o f QC limi ts 
(anr ) Analyte not requested 
(a) Percent difference a cceptable due to low init1.al sample concentration (< SO Urnes IDL) . 
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QC Batch ID: MP428?2 
Matr1x Type : SOLID 

Prep Date : 

RL 

Mercury 0 . 033 

IOL 

. 015 

BLANK RESULTS SUMMAAY 
Part 2 - Method Blanks 

Login Nuntber: J84702 
Account : SHAWNJL - Shaw E & I, Inc . 

MOL 

. 022 

Pro)ect : ER-0435 

03/13/ 08 

MB 
raw final 

- 0 . 0072 <0 . 033 

Methods : SW846 7471A 
Units : mg/kg 

Assoc1.ated samples M.P42872 : J84102-7 

Results < lOL are shown as zero for calculati on purposes 
{ ... J Out sl.de of QC l1m1 ts 
(anr) Analyte not requested 

Page 1 
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MATRIX SPII\'E AND DUPLICATE RESULTS SUMMARY 

Login Number : J84702 
Account : SHAWNJL - Shaw E & I, Inc. 

QC Bat.ch ID: MP42872 
Matrl.X Type : SOLID 

Prep Date : 

Spikelet 

Pro)ect : ER-0435 

03/13/08 

Metal 
J84102-7 
Or~ginal MS HGPWSl f Rec 

QC 

Limits 

Mercury 0 . 0 0 . 40 0 . 345 115 . 9 58- 143 

Assoc~ated samples M.P42872 : J84102-7 

Results < lOL are shown as zero for calculation purposes 
( ... J Outs~de of QC l~ml ts 
(NJ Matrlx Spike Rec . outs~de of QC l.1.m1. t s 
(an.r:) Anal yte not requested 

Page 1 

Methods : SW846 7471A 
Units : mg/ kg 
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MATRIX SPII\'E AND DUPLICATE RESULTS SUMMARY 

Login Number: J84702 
Account : S HAWNJL - Shaw E & I, Inc . 

QC Bat.c h ID: MP42872 
Matrl.X Type : SOLID 

Prep Date : 

J84102-7 

Pro)ect : ER-0435 

03/13/08 

Spikelot 
Metal Or ~ginal MSO HGPWSl f Rec 

MSD 
RPD 

Mercury 0 . 0 0 . 41 0 . 332 123 . 4 2 . 5 

Assoc~ated samples M.P42872 : J84102-7 

Results < l OL are .shown as z.ero f or calculati on purposes 
( ... J Outs~de of QC l~ml ts 
(NJ Matrlx Spike Rec . o u ts1.de of QC l.1.m1. t s 
(an.r:) Anal yte no t requested 

Page 2 

Methods : SW8"46 7471A 
Units : mg/ kg 

QC 

Limit 

32 I 
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SPIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: J84702 
Account : SHAWNJL - Shaw E oS I, Inc. 

QC Bat.ch ID: 
Matrl.X Type : 

Prep Date : 

Metal 

Mercury 

MP42872 
SOLID 

LCS 
Result 

4 . 9 

03/13/08 

Sp1.kelot 
HGLCS54540 Rec 

S.B 84 . 5 

Assoc~ated samples MP42872 : J84102-7 

Pro)ect : ER-0435 

QC 

Li mits 

66· 133 

Results < lOL are shown as zero for calculation purposes 
{ ... J Out sJ.de of QC ll.ml ts 
(anr) Analyte not requested 

Page 1 

Methods : SW846 7471A 
Units : mg/ kg 
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QC Bat.ch ID: MP42888 
Matr1x Type : SOLID 

Prep Date : 

I Metal RL IOL 

Aluminum 20 2 . 8 

Antimony 2 . 0 . 14 

Arsen1c 2 . 0 . 12 

Barium 20 . 1 

Beryllium 0 . 50 . 01 

Boron 10 . 15 

Cadm1.wn 0 . 50 . 04 

CalcJ...um 500 3 . 1 

Chromium 1.0 . 03 

Cobalt 5 . 0 . 03 

Copper 2. 5 . 3 

I ron 10 . 9 

Lead 2 . 0 . 12 

Magnes1um 500 2 . 8 

Manganese 1.5 . 01 

Molybdenum 2.0 . 04 

Nickel 4.0 . 03 

Pal ladium 5.0 . 3 

Potassium 1000 s 

Sel enium 2 . 0 . 11 

Sil icon 20 . 36 

Si l ver 1.0 . 06 

Sodium 1000 • 9 

Stront.1um 1.0 . 01 

Thall1um 1.0 . 08 

Tin 5 . 0 . 08 

Titanium 1.0 . 03 

Vanadium 5 . 0 . 04 

Zinc 2 . 0 . 2 

ASSOCl.ated samples MP42888 : 

Results < IDL are shown a::s 
( • ) Outs1de of QC limi ts 
(anr) Analyte not requested 

BLANK RESULTS SUMMAAY 
Part 2 - Method Blanks 

Login Ntunbe.r: J84702 
Account : SHAWNJL - Shaw E • I, Inc . 

Pro)ect : ER-043~ 

Methods : 
Units : 

03/14/08 

MB 
MDL raw final 

4 . 6 

. 24 

.24 0 . 25 <2..0 

. 07 0 . 020 <20 

.015 

. 23 

.024 -0 . 010 <0 . 50 

7. 9 

. 078 0 . 0 < l. O 

. 051 

.28 

. 95 

.19 0 . 080 <Z.O 

3.8 

.12 

. 086 

.057 

.24 

9 . 8 

. 26 -0 . 12 <2 . 0 

2.8 

.11 0.040 <L O 

4 . 3 

.1 

.13 

. 59 

.17 

.08~ 

. 49 

J84702- 7 

zero for calcula t i on purposes 

Page 1 
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: J84702 
Account : SHAWNJL - Shaw E 

ProJect : ER-043~ 

QC Bat.ch ID: MP42888 
Matr1x Type : SOLID 

Prep Date : 03/l4/08 

J84702-7 Spikelet QC 

Metal Or1ginal MS MPIRS1 • Rec Limits 

Aluminum anr 

Antimon y anc 

Arsen1c 4 . 8 368 425 "S5 . 5 75- 125 

Bar ium 212 498 42~ 67 . 3Nial 75-125 

Berylliwn anr 

Boron 

Cadm1.wn 0 . 12 9 . 4 10 . 6 87 .4 ?.5-125 

CalcJ...um anr 

Chromium 1 4. 3 50 . 8 42 . 5 85 7~-125 

Cobalt anr 

Copper anr 

I ron 

Lead 8 . 6 99.6 106 as. 7 75- 125 

Magnes1um 

Manganese anr 

Mol ybdenum 

Ni ckel anr 

Pal ladium 

Potassium anr 

Sel enHxm 0 . 0 370 425 87 . 1 75-125 

Sil icon 

Si l ver 0 . 0 9 . 7 10 . 6 91.3 75-125 

Sodium anr 

Strontium 

Thall1um anr 

Tin 

Titanium 

Vanadium 

Zinc anr 

ASSOC1ated samples MP42888 : J84702- 7 

Results < IDL are shown a::s zero for calculati on purposes 
(*) Outs1.de of QC limi ts 
(N) Matrl.x Spike Rec. outs1de of QC lim1ts 
(anr) Analyte not .requested 

• I' Inc . 

Methods : SW846 
Units : mg/kg 

60108 

{a) Spike recovery indicates po~sible matrix interference and/or sample nonhomogene~ty. 

Page 1 
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MATRIX SPIKE AND DUPLICATE RESULTS SUMMARY 

Login Number: J84702 
Account : SHAWNJL - Shaw E 

ProJect : ER-043~ 

QC Bat.c h TO: MP42888 
Matr.L:< Type : SOLID 

Prep Date : 03/14/08 

J84702-7 Spikelet MSD 
Metal Or .1.ginal MSD MPIRSl ' Rec RPD 

Aluminwn an> 

Antimon y anr 

Arsen.1.c 4 . 8 377 429 86. 7 2 . 4 

Bar ium 212 600 429 90 . 4 18 . 6 

Berylliwn anr 

Boron 

Cadm1.wn 0 . 12 9 . 8 10 . 7 90 . 2 4. 2 

CalcJ...um an> 

Chromium 1 4. 3 55 . 4 42 . 9 95 . 8 8 . 7 

Cobalt anr 

Copper an> 

I ron 

Lead 8 . 6 105 107 89 . 9 5.3 

Magnes.1.um 

Manganese anr 

Molybdenum 

Nickel anr 

Pal ladium 

Potassium anr 

Sel enHxm 0 . 0 377 429 87 . ~ 1.9 

Sil icon 

Si l ver 0 . 0 10 10 . 7 93 . 2 .l . O 

Sodium anr 

Strontium 

Thalll.um anr 

Tin 

Titanium 

Vanadium 

Zinc anr 

Associated s amples MP42888 : J84702- 7 

Results < IDL are shown a::s zero for calculati on purposes 
( * ) Outs1.de of QC limits 
(N) Matn.x Spike Rec . outs1de of QC lim.1.ts 
(a.nr) Analyte not .requested 

Page 2 

• I' Inc . 

Methods : 
Units : 

QC 

Limit 

20 

20 

20 

20 

20 

20 

20 

SW846 
mg/kg 

60108 

U'l 

i:c 
N 

I 
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3PIKE BLANK AND LAB CONTROL SAMPLE SUMMARY 

Login Number: J84702 
Account : S HAWNJL - Shaw E & I , Inc . 

ProJect : ER-04 35 

QC Bat.ch ID: MP 42888 
Matr.L:< Type : SOLID 

Methods : SW846 60108 
Units : mg/kg 

Prep Date : 03/H/08 03/1 4/08 

SSP Spl.kelot QC LCS Spikel et. QC 

Metal Result MPIRSl .,. Rec Li mits Result MPLC54-540 % Rec Luu ts 

Aluminwn 

Antimon y anr 

Arsen.1.c 372 400 93 . 0 80- 120 161 151 106 . 6 77- 123 

Bar ium 404 400 101.0 80-120 298 272 109 . 6 82-118 

Beryllium am: 

Boron 

Cadm1.wn 9 . 4 10 94 . 0 80-120 102 95 . 3 107 . 0 80-120 

Calcl..um anr 

Chromium 41 . 5 40 103 . 8 80-120 140 120 116. 1 81-119 

Cobalt anr 

Copper an.r 

I ron 

Lead 98 . 7 100 98.1 80-120 131 120 109.2 18- 121 

Magnes.1.um 

Manganese anr 

Mol ybdenum 

Ni ckel an.r 

Pal ladium 

Potassium anr 

Sel enHim 317 400 94 . 3 80-120 148 138 101 . 2 78-122 

Sil icon 

Si l ver 10 10 100 . 0 80-120 101 96 .8 104 . 3 66-133 

Sodium am: 

Strontium 

Thalll.wn ant: 

Tin 

Titanium 

Vanadium 

Zinc anr 

ASSOC.l.ated samples MP42888 : J84702- 7 

Results < IDL are shown a::s zero for calculation purposes 
(+) Outside of QC limi ts 
(anr) Analyte not requested 

Page 1 
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QC Bat.ch ID: MP42888 
Matr.L:< Type : SOLID 

Prep Date : 

J84102-7 
Metal Or.Lgina l 

Aluminum an> 

Antimony an> 

Arsen.1.c 45 . 9 

Barium 2020 

Beryllium an> 

Boron 

Cadm1.wn 1.10 

CalcJ...um anr 

Chromium 136 

Cobalt anr 

Copper anr 

I ron 

Lead 82 . 1 

Magnes.1.um 

Manganese anr 

Molybdenum 

Ni ckel anr 

Palladium 

Potassium anr 

Sel en1um 0 . 00 

Sil icon 

Silver o.oo 

Sodium anr 

Strontium 

Thalll.um anr 

Tin 

Titanium 

Vanadium 

Zinc anr 

SOL 1 : 5 

54. 3 

2 120 

0 . 00 

1 49 

87.1 

0 . 00 

o.oo 

SERIAL DI LOTI ON RESULTS SUMMARY 

Login Number: J84702 
Account : S HAWNJL - Shaw E & I, Inc . 

03/14 /08 

DIF 

18. 3 (a) 

5 .1 

100 . 0( a ) 

9 . 5 

6.1 

NC 

NC 

ProJec t : ER-04 35 

QC 

Li mits 

0- 10 

0-10 

0-10 

0-10 

0 - 10 

0 - 10 

0-10 

Methods : SW846 60108 
Units : ug/ 1 

Associated samples MP42888 : J84702- 7 

Results < IDL are shown a::s zero for calculation purposes 
(' .. ) Outs.1.de o f QC limits 
(anr ) Analyte not requested 
(a) Percent difference acceptable due to low init 1.al sample concentration (< SO t.un.es IDL). 
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fi!J!I New Jersey 
(iACCU I EST. 

• b 

0 

General Chemistry 

QC Data Summaries 

Includes the fo llowing where applicable: 

• Percent Solids Raw Data Swnmary 

Section 6 
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Percent Solids Raw Data Summary 
.lob Number: 184702 
Account: SHA WN1L Shaw E & I, Inc. 
Project: ER-0435 

Sample: 184702-J Analyzed: J 4-MAR-08 by NS 
Client iO: B4 HOMOGEN IZED 

Wet Weight (Total) 29. 53 g 
Tare Weight 25.45 g 
Dry Weight (Total) 28.95 g 
Solids, Percent 85. 8 % 

SamJII.e: 184702-2 Analyzed: 14-MAR-08 by NS 
ClientfD: 788 1-5 

Wet Weight (Total) 32.09 g 
Tare Weight 28.45 g 
Dry Weight (Total) 31.53 g 
Solids, Percent 84.6 % 

Sample: 184702-3 A nalyzed: 14-MAR-08 by NS 
OientlD: 788 1-1 

Wet Weight (Total) 31.53 g 
Tare Weight 27. 79 g 
Dry Weight (Total) 31.24 g 
Solids. Percent 92.2 % 

Sample: 184702-4 Analyzed: 14-MAR-08 by NS 
ClientfD: 7886-1 

Wet Weight (Total) 29.02 g 
Tare Weight 24.7 g 
Dry Weight (Total) 27.62 g 
Solids. Percent 67.6 % 

Sam11le: 184702-S Analyzed: 14-MAR-08 by NS 
ClientiD: 7886-10 

Wet Weight (Total) 27.08 g 
Tare Weight 23.78 g 
Dry Weight (Total) 26.78 g 
Solids. Percent 90.9 % 

Sample: 184702-6 Analyzed: 14-MAR-08 by NS 
ClientiO: 7886- 14 

Wet Weight (Total) 31.39 g 
Tare Weight 27.48 g 
Dry Weight (Total) 29.99 g 
Solids. Percent 64.2 % 

Method: 

Method: 

Method: 

Method: 

Method: 

Method: 

Page I of2 

EPA 160.3 M 

a> 
:... 

EPA 160.3 M I 

EPA 160.3 M 

EPA 160.3 M 

EPA 160.3 M 

EPA 160.3 M 
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Percent Solids Raw Data Summary 
.Job Number: J84702 
Account: 
Project: 

SHA WNJL Shaw E & I, Inc. 
ER-0435 

Sample: 184702-7 
C lientiO: 788 1-17 

Analyzed: 14-MAR-08 by NS 

Wet Weight (Total) 
Tare Weigbt 
Dry Weight (Total) 
Solids, Percent 

26. 12 
23. 77 
25.94 
92.3 

g 
g 
g 
% 

Page 2 of 2 

Method: EPA 160.3 M 

I 
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