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SECTION 1 

Introduction 
This report presents the data, results, and conclusions of the Phase I Resource Conservation and Recovery Act 
(RCRA) Facility Investigation (RFI) for Solid Waste Management Unit (SWMU) 67, Naval Activity Puerto Rico 
(NAPR), in Cieba, Puerto Rico. This Revised Phase I RFI report was prepared under the United States Navy (Navy), 
Naval Facilities Engineering Command (NAVFAC), Comprehensive Long-term Environmental Action—Navy (CLEAN) 
1000, Contract N62470-06-D-1000, Contract Task Order JM05.  

The field investigations summarized in this report were completed in response to the Phase I/II Environmental 
Condition of Property (ECP) Report, which identified SWMU 67 (formerly ECP Site 13) as needing further 
investigation due to the presence of elevated concentrations of constituents identified during subsurface soil, 
surface soil, and groundwater sampling (LANTDIV, 2005).  

The United States Environmental Protection Agency (USEPA) issued a RCRA § 7003 Administrative Order on 
Consent (Unites States Environmental Protection Agency [USEPA] Docket No. RCRA-02-2007-7301) to the Navy in 
2007 (USEPA, 2007). ECP Site 13 was identified as SWMU 67, with documented releases of solid and/or hazardous 
waste requiring a Phase I RFI. The Final Phase I RFI Work Plan (Baker, 2007) was approved by the USEPA, and the 
field investigation was conducted by Michael Baker Jr., Inc. (Baker), in March 2010 (Baker, 2011). A Phase I RFI 
report for SWMU 67 was finalized in June 2011 (Baker, 2011); however, based on a re-evaluation of the data, and 
due to the completion of limited additional investigation efforts, a draft revised Phase I RFI report was determined 
to be warranted and prepared in December 2012, superceding the  June 2011 Phase I RFI report (Baker, 2011).  

1.1 Objectives and Approach 
The Administrative Consent Order (USEPA, 2007) determined that SWMU 67 required additional investigation in 
the form of a Phase I RFI, based on results of the Phase I/II ECP Report (LANTDIV, 2005). The goal of a Phase I RFI 
(also referred to as a Release Assessment), as outlined by Office of Solid Waste and Emergency Response 
(OSWER) (1994) in the Final RCRA Corrective Action Plan, is to evaluate the nature and extent of hazardous waste 
releases and gather and evaluate data to support a determination of whether further action is warranted. The 
SWMU 67 Revised Phase I RFI is intended to:  

• Determine whether a release of hazardous waste or hazardous constituents has occurred from past RCRA-
related activities and, if so, 

• Determine whether the suspected release warrants further investigation or action. 

To achieve these objectives, a series of evaluations were conducted using the historical site information and 
environmental data and information collected during the Phase I RFI. The series of evaluations performed on the 
data are explained in Section 5. 

1.2 Report Organization 
The Revised Phase I RFI report comprises the following sections: 

• Section 1 – Introduction 
• Section 2 – Background and Description 
• Section 3 – Phase I RFI Activities  
• Section 4 – Physical Characteristics 
• Section 5 – Analytical Results and Data Evaluation 
• Section 6 – Conclusions and Recommendations 
• Section 7 – References 

Tables and figures are provided at the end of each section. Appendixes are provided after Section 7. 
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SECTION 2 

Background and Description 

2.1 NAPR Background  
NAPR, formerly Naval Station Roosevelt Roads (NSRR), consists of approximately 8,600 acres (USEPA, 2007) of 
land located on the east coast of Puerto Rico (Figure 2-1). NAPR is bordered to the west by mainland Puerto Rico, 
with the nearest municipality, Ceiba, to the west and north, and the municipality of Naguabo to the southwest. 
Fajardo is the nearest major town, and is 8 miles to the north. NAPR is bordered on its three remaining sides by 
water: the Atlantic Ocean is to the north, and the Vieques Passage, which opens up into the Caribbean Sea, is to 
the south and east.  

Military activity in the area started in 1941, when Fort Bundy was established on what is now the southwest 
portion of NAPR (LANTDIV, 2005). Fort Bundy was the headquarters for coastal artillery emplacements. In 1943, 
NSRR was established on the northeast portion of what is now NAPR. NSRR provided both training and support to 
the Atlantic fleet operations throughout the Caribbean. Fort Bundy and NSRR both remained active until the end 
of World War II, and were then maintained between World War II and 1957, both being deactivated and 
reactivated several times throughout this period. In 1957, Fort Bundy was incorporated into NSRR. NSRR then 
became home to the Atlantic Fleet Guided Missile Training Operations Center, which provided missile support 
facilities and training to Atlantic fleet submarine units. The facility was then commissioned separately as the 
Atlantic Fleet Weapons Training Facility shortly after the Cuban Missile Crisis in 1963. As a result of the U.S. treaty 
with Panama in 1979 that stipulated the U.S. would remove its military presence from Panama, the U.S. relocated 
the Special Operations Command South to NSRR in 1999 and 2000. 

When the 2004 Defense Appropriations Act was signed on September 30, 2003, it stipulated that NSRR was to be 
disestablished within 6 months, and the real estate disposal and transfer would be carried out according to 
procedures outlined in Base Realignment and Closure 1990 (LANTDIV, 2005). Therefore, on March 31, 2004, NSRR 
was closed and NAPR was established to oversee the property as caretaker and to assist in the property transfer 
(LANTDIV, 2005). Currently, the Navy retains and maintains portions of NAPR in preparation for the sale and transfer 
of property and to implement Corrective Action obligations in accordance with the Consent Order (USEPA, 2007).  

In anticipation of the closure of NSRR and the sale and transfer of property, a Draft Phase I ECP Report (LANTDIV, 
2004) was prepared to document the environmental conditions of NSRR based on investigations, interviews, and 
a review of available information and data. The objective of the ECP report was to categorize all of the property 
on NSRR to determine if the presence, likely presence, release, or likely release of any hazardous substance or 
petroleum product had occurred. A Phase II ECP investigation was performed to provide supplemental data to 
evaluate the SWMUs, Areas of Concern (AOCs), and ECP sites that had been identified and to determine a further 
course of action. The Phase I/II ECP Report (LANTDIV, 2005) recommended that further investigation activities 
occur for many sites, including SWMU 67 (formerly ECP Site 13), in the form of a Phase I RFI. 

2.2 SWMU 67 Description and Previous Investigations 
2.2.1 Site Description 
SWMU 67 consists of approximately 2.5 acres located south of the airfield on the east side of Langley Drive, near 
the intersection of Munda Street, and was initially designated as ECP Site 13 (Figure 2-2). The site boundary was 
established based on the available data for NAPR at the time of the Phase I ECP report and was estimated using 
the information gathered during the Phase I ECP investigation, including a review of records, historical aerial 
photographic analysis, physical site inspections, and personal interviews, but was not based on the 
characterization of the site (LANTDIV, 2004).  

The SWMU 67 area is mostly level and covered with secondary growth vegetation (LANTDIV, 2005). Current 
surface features include a small parking area, two tennis courts, a concrete pad, and a building foundation just 
north of the tennis courts. The building foundation is from a building that was reportedly used as a ship service 
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gas station and the concrete pad may have been a service center for vehicle maintenance; however, no evidence 
of a fuel storage tank ever existing at the site has been discovered (LANTDIV, 2004), and the petroleum-related 
constituent data collected at the site are not indicative of the past presence of fuel storage tanks. The remnant of 
a potential vehicle maintenance pit is located within the building foundation and extends to a depth of 
approximately 8 feet (ft) below ground surface (bgs). An 8-inch drainage pipe is located near the bottom of the 
north end of the pit; the drain pipe extends north and discharges in an earthen drainage swale. The swale drains 
the area of SWMU 67, as well as a larger regional area of the facility topographically upgradient of SWMU 67.  

2.2.2 Previous Investigations 
2.2.2.1. Phase I ECP (LANTDIV, March 2004) 
The following information has been added to Section 2.2.2: The Phase I ECP consisted of records review, aerial 
photography analysis, interviews, and physical site inspections (PSIs). The records review during the ECP included 
reviewing records (including historical maps) from NAVFAC Atlantic, NSRR, National Archives Offices in Washington 
D.C. and College Park, Maryland, and other federal contractors to obtain historical information. Additionally, a 
commercial database search was conducted for federal, commonwealth agency, and local records. Registered USTs 
and Leaking USTs databases were among the databases included in the records search. No USTs were identified at 
SWMU 67 during the records search. The aerial photography analysis consisted of analysis of aerial photography 
obtained from multiple sources covering 1936 through 1999. The aerial photography analyses were used to identify 
any notable surface features; track the history of NSRR operation; and verify the history, location, and extent of 
previously identified sites of known or suspected contamination. The aerial photography analysis resulted in 
identification of a building that was suspected to have been used as gas station, but no evidence of the presence of 
tanks in the area was identified. The interviews were conducted with current and future employees of the NSRR 
PWD and operational and environmental managers, shop chiefs, and shop personnel associated with the various 
organizations and tenants on station. The interviews were conducted to collect information on current and 
historical activities conducted at NSRR, that status of known environmental resource areas and contaminated sites, 
potential new areas of environmental concern, and past uses of various sites that had been identified during the 
aerial photography analysis and PSIs. The results of the interviews indicated that the area north of the tennis courts 
had been used as a gas station. The PSIs consisted of visual inspections for any signs of a release of hazardous 
substances or petroleum products including: signs of soil staining and stressed vegetation; unusual odors, such as 
petroleum or other chemicals; ASTs or USTs; local depressions (possibly indicative of tanks or other buried objects) 
or fill material that could conceal waste; and oily sheen or unusual appearances of surface water. None of these 
visual signs were observed during the PSIs at SWMU 67.” 

2.2.2.2. Phase II ECP (LANTDIV, July 2005) 
A Phase II ECP was conducted to determine if an environmental release had occurred as a result of site activities 
and whether potential releases posed any threat to human health (LANTDIV, 2005). During the physical site 
inspection, a concrete pad and building foundation were identified within the secondary vegetative growth north 
of the tennis courts, and a downgradient drainage swale was observed north of the structures. A fuel storage tank 
was not located during the site inspection and no stressed vegetation was identified.  

Three soil borings were advanced at 2-foot intervals down to groundwater, which ranged between 15 and 20 ft 
below the ground surface (bgs) (LANTDIV, 2005). One subsurface soil sample was collected from each of the three 
soil borings (Figure 2-3). Subsurface soil sample depths ranged from 7 to 11 ft bgs. A flame ionization detector was 
used to screen the samples in the field for organic vapors and to aid in selection of the groundwater sampling 
locations. Temporary monitoring wells were installed in the two southernmost borings and groundwater samples 
were collected, one sample from each of the wells. The samples were collected using the low-flow sampling 
technique. The soil and groundwater samples were sent to an offsite laboratory for analysis of volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs), inorganic constituents (dissolved inorganics for 
groundwater), and total petroleum hydrocarbons (TPH) diesel range organics (DRO) and gasoline range organics 
(GRO). VOCs, SVOCs, TPH, and inorganics were detected at concentrations above the USEPA Risk Based Screening 
Criteria in April 2004. Therefore, the Phase II ECP report concluded the site was likely impacted by historical 
releases, and additional investigation was recommended. 
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SECTION 3 

Phase I RFI Activities  
The Phase I RFI field investigation was completed in March 2010 (Baker, 2011). Field activities included utility and 
vegetation clearance, installation of permanent groundwater monitoring wells, and collection of surface soil, 
subsurface soil, groundwater, and surface water samples. In addition, a wetland delineation was conducted as a 
result of discrepancies between the delineation conducted in 1999 and field observations made during the Phase I 
RFI. A site survey and management of investigation-derived waste (IDW) were completed as part of the 
demobilization activities.  

The Draft Revised Phase I RFI for SWMU 67 was submitted in December 2012. As a result of discussions held 
between USEPA, EQB, and the Navy in February 2013, a geophysical investigation was conducted to determine the 
existence of a UST and additional sampling of subsurface soil was performed to investigate whether the elevated 
level of cobalt found in one sample (SB01, shown in Figure 3-1) during the Phase I RFI (Baker, 2011) extended 
beyond the immediate area around the sample. The geophysical and subsurface soil sampling investigations were 
conducted in February 2014 and July 2014. Field work was conducted in accordance with the Final Work Plan for 
SWMU 67 (Baker, 2007) and the Geophysical Survey and Additional Subsurface Soil Sampling Technical 
Memorandum Work Plan (CH2M HILL, 2013a).   

This section summarizes the activities that took place during the 2010 and 2014 field investigations and discusses 
any deviations from the Final Work Plan (Baker, 2007; CH2M HILL, 2013a). Copies of the field notes from the 
investigations and supporting documents and forms are located in Appendix A, and the wetland delineation 
report is provided in Appendix B.  

3.1 2010 Phase I RFI Field Activities 
3.1.1 Mobilization 
Prior to initiation of the 2010 subsurface investigation field activities, utility clearance and vegetation clearance 
were completed. Base utility maps did not indicate any utilities at SWMU 67. An ASV RC-100 skid steer equipped 
with a Magnum Systems, Inc. mulcher, operated by Right Way Environmental Contractors, Inc. (RWEC Inc.), was 
used to clear vegetation in order for the drill rig to reach the sampling locations (Baker, 2011). After clearing a 
sampling area, proposed sampling points were located using a Global Positioning System (GPS) and marked with 
wooden stakes and survey flags.  

3.1.2 Wetland Delineation 
Sampling and analysis in the Phase I RFI Work Plan (Baker, 2007) included surface soil samples from the drainage 
swale located just north of the site boundary to determine if the drainage swale was potentially acting as a 
transport pathway for contaminant migration from the former gas station into the adjacent wetland.   

The 1999 GeoMarine wetland delineation identified one E2SS3 (estuarine, intertidal, scrub-shrub, broad-leaved 
evergreen) wetland unit approximately 250 feet northeast of the SWMU 67 boundary. Prior to conducting field 
sampling activities in March 2010, a field inspection of the wetland boundary was conducted and discrepancies 
were noted, prompting the need to revise the wetland delineation. The revised delineation, conducted in March 
2010, identified an E2FO3 (estuarine, intertidal, forested, broad-leaved evergreen) wetland immediately adjacent 
to SWMU 67 (with a very small portion [0.01 acre] located within the SWMU boundary) (Baker, 2011). This area 
had previously been designated as upland habitat. The E2FO3 wetland boundary identified in the 2010 field 
delineation is depicted on Figure 3-1. The E2SS3 wetland unit previously identified was not verified during the 
2010 delineation since the objective was to identify and revise the wetland boundary as it related to SWMU 67. 
The reclassification of the upland habitat to wetland habitat resulted in designating the proposed drainage swale 
surface soil samples as “sediment” samples (67SD01 through 67SD05) since they were either within the wetland 
boundary or located in a small pool of standing water. The four samples collected from the drainage swale 
downgradient of the stormwater outfall were at the same locations originally designated in the Work Plan (as soil 
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samples) and were termed “estuarine sediment” samples since it was thought that this area was irregularly 
flooded from the estuarine habitat (Ensenada Honda) downgradient of the wetland. A fifth sample was collected 
at the downgradient end of the stormwater outfall upgradient of the forested estuarine wetland and termed a 
“freshwater sediment” sample since it was collected from a small pool of stormwater runoff (about 8 feet long 
and 4 feet wide) that had formed where the outfall empties. 

Although the five samples from the northern drainage swale were designated as sediment samples for the 
purposes of sampling, they are most accurately classified as wetland soil, not sediment samples, since the 
duration and frequency of flooding does not appear to be sufficient for true sediment conditions to develop. Soils 
in the estuarine wetland near the site are saturated near the surface, due primarily to a high water table plus 
some infrequent flooding, and the presence of standing water appears to be infrequent and transitory. The pool 
immediately downgradient of the stormwater outfall appears to contain water on a more frequent basis since it 
occurs in a small topographical depression but is very small (about 8 feet long by 4 feet wide at the time of 
sampling) and shallow (maximum of 2 feet deep at the time of sampling). This small pool was the only area that 
Baker (2011) considered as having the potential to support lower trophic level aquatic receptors (such as benthic 
macroinvertebrates, fish, and amphibians), although none were observed in the pool when samples were 
collected, and the pool was considered to represent an intermittent aquatic habitat. Further, this drainage swale 
does not appear to be directly connected with the onsite drainage feature located on the western side of the site, 
instead receiving surface (stormwater) runoff from offsite areas west (upgradient) of the site via the stormwater 
outfall and irregular flooding from the downgradient estuarine habitats associated with Ensenada Honda. For 
these reasons, the “sediment” samples are evaluated in this document as soil samples.  

3.1.3 Field Sample Collection 
Twenty one soil samples were collected from fifteen sampling stations at SWMU 67, including the five samples 
collected from the northern drainage swale discussed in the previous subsection. Eight permanent monitoring 
wells were installed, co-located with soil boring/sampling locations, and a groundwater sample was collected 
from each of the monitoring wells. One surface water sample was collected from a drainage culvert at the SWMU. 
Sampling stations are shown on Figure 3-1, and a sample summary is provided as Table 3-1. A summary of 
sampling activities by medium is provided as follows.  

3.1.3.1. Soil  
Surface Soil 

Fifteen surface soil samples were collected: eight from soil boring locations (67SB01 through 67SB08), five from 
the drainage swale (67SD01 through 67SD05), and two from an earthen drainage feature (67SS01 and 67SS02). 
The sampling station locations are shown on Figure 3-2.   

• Samples 67SB01 through 67SB08 were collected at a depth between 0 and 1 ft bgs using a 4-ft Geoprobe 
Macro-Core Sampler with disposable, clear acetate liners. The Sampler was advanced using a track-mounted 
direct-push technology (DPT) rig (Geoprobe 6610 DT right operated by GeoEnviroTech, Inc., of San Juan, 
Puerto Rico). One location (67SB08) was relocated 50 ft west-northwest from the location proposed in the 
work plan due to DPT refusal. 

• Samples 67SS01 and 67SS02 were collected at a depth between 0 and 1 ft bgs using disposable stainless steel 
spoons. These samples were not outlined in the Work Plan but were determined to be necessary to 
characterize a potential contaminant migration pathway based on observations of the drainage feature during 
field reconnaissance.  

• Samples 67SD01 through 67SD05 were collected at a depth between 0 and 0.25 ft bgs using a disposable 
stainless steel spoon. Four of the samples were collected from the drainage swale originally selected in the 
Work Plan, and one sample was collected at the stormwater outfall upgradient of the forested estuarine 
wetland, as noted in Section 3.2.  

The surface soil samples were transferred directly into pre-labeled, laboratory-provided sample jars (using a Terra 
Core transfer tool to the VOA vial), immediately after cutting the liner and screening the sample.  Samples were 
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then placed in coolers containing ice. The surface soil samples were collected with minimal disturbance in 
accordance with laboratory preparation Method 5035. Following collection of a portion of the surface soil in the 
jars for VOC and TPH GRO analysis, the remaining surface soil for each sample was homogenized prior to 
collection of the drainage ditch soil in the jars for the remaining analyses. The surface soil samples were shipped 
in coolers with chain-of-custody forms (Appendix A) to the fixed-base analytical laboratory for analysis. All of the 
samples were analyzed for Appendix IX VOCs, Appendix IX SVOCs with low-level polycyclic aromatic hydrocarbons 
(LLPAHs), TPH DRO/GRO, and Appendix IX metals, and the drainage ditch samples were additionally analyzed for 
total organic carbon (TOC), as outlined in the Work Plan (Baker, 2007).  

Subsurface Soil  

Sixteen subsurface soil samples were collected in March 2010, two samples at differing depths from each of the 
eight soil boring locations. The sampling station locations are shown on Figure 3-3. Soil boring location 67SB08 
was relocated 50 ft west-northwest due to DPT refusal. Soil cores were collected using DPT; specifically, a 4-foot 
Geoprobe MC Sampler and disposable, clear acetate liners were used. The cores were screened in the field for 
organic vapors using a photoionization detector (PID) equipped with an 11.7-electron-volt (eV) probe calibrated to 
isobutylene. The PID readings were recorded on the soil boring logs (Appendix A). The field screening procedure 
for soil samples collected using the DPT MC Sampler involved making a longitudinal cut along the entire length of 
the MC liner, separating the two edges of the liner, and screening the entire length of the soil core with a PID at 
approximately 0.5 foot intervals (Baker, 2011). Measureable organic vapors above background levels were not 
observed from any of the soil cores or during the general PID air monitoring (Baker, 2011); therefore, one sample 
was collected in the shallow subsurface from 1 to 3 ft bgs, and the second sample was collected above the 
anticipated water table interface at an interval of 3 to 5 ft bgs, 5 to 7 ft bgs, 7 to 9 ft bgs, or 9 to 11 ft bgs, 
depending on the location.  

The subsurface soil samples were collected in pre-labeled, laboratory-provided sample jars and placed in coolers 
containing ice. They were shipped in the coolers with chain-of-custody forms (Appendix A) to an offsite analytical 
laboratory for analysis. All of the subsurface soil samples were analyzed for Appendix IX VOCs, Appendix IX SVOCs 
(with LLPAHs), TPH DRO/GRO, and Appendix IX metals, as outlined in the Work Plan (Baker, 2007). 

3.1.3.2.  Groundwater 
Monitoring Well Installation 

Eight monitoring wells were installed (67GW01 through 67GW08), one at each of the soil boring locations. The 
locations of the monitoring wells are shown on Figure 3-4. The locations were selected in order to determine 
potential impacts of former SWMU 67 activities to groundwater, especially in the vicinity of the former site 
structure. Seven of the monitoring wells were installed in the locations identified in the Work Plan (Baker, 2007), 
and one (67GW08) was relocated 50 ft west-northwest due to soil boring refusal. Table 3-2 summarizes the soil 
boring and monitoring well specifications.  

Each monitoring well was installed using hollow-stem auger drilling and constructed of 2-inch inside diameter (ID), 
schedule 40 polyvinyl chloride (PVC) screen and riser with flush-jointed threads (Baker, 2011). Screens were 10 ft 
in length and were set at the necessary depth interval to straddle the water table at each location. The annular 
space around the well screen was backfilled with a well-graded, fine to medium sand. The sand was extended to 
approximately 2 ft above the top of the screened interval and an approximately 2-ft thick sodium bentonite seal 
hydrated with potable water was placed above the sand pack. The annular space above the bentonite seal was 
filled with a cement and bentonite grout to prevent surface water from infiltrating into the screened zone. An 
expandable water-tight locking cap with a vent hole was placed at the top of the casing. The wells were 
completed with three feet of stickup above the ground surface inside approximately 3 ft of steel protective casing. 
The protective casing was placed over the riser and surrounded by a concrete pad approximately 2 ft long, 2 ft 
wide, and 6 inches deep. Steel bollards painted yellow for visibility were installed around all of the concrete pads. 
Well construction diagrams are provided in Appendix A.  
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Following installation, each monitoring well was developed using a decontaminated bailer. A minimum of three 
well volumes were bailed from each of the monitoring wells, meeting the development criteria. During this 
process, wells 67GW02 and 67GW05 were identified as low yielding (Baker, 2010). These wells required a period 
of recharge during development to remove the necessary three well volumes. Following well development, each 
monitoring well was fitted with a padlock. 

Groundwater Sampling 

A groundwater sample was collected from each of the eight new monitoring wells. The samples were collected 
using a decontaminated bladder pump and low-flow sampling techniques (Baker, 2011), with the exception of the 
samples from 67GW02 and 67GW05, which were collected using the bladder pump only due to insufficient 
groundwater yield during development. Water quality field parameters (pH, temperature, turbidity, conductivity, 
dissolved oxygen, and oxidation-reduction potential) were measured prior to sample collection and recorded on 
individual Well Detail and Sample Logs (Appendix A). In accordance with the SAP, the following procedures were 
performed to ensure stability of groundwater samples: 

• Clarity of water based on visual determination 

• A maximum time period (typically two hours for shallow wells) 

• A maximum borehole volume (typically three to five borehole volumes plus the amount of any water added 
during the drilling or installation process) 

• Stability of pH, specific conductance, and temperature measurements (typically less than 10 percent change 
between three successive measurements) 

• Clarity based on turbidity measurements [typically less than 20 Nephelometric Turbidity Units (NTU)]” 

All of the water quality field parameter measurements indicated stability in the final measurements, with the 
possible exception of turbidity at 67GW04, which was slightly outside of the suggested 10 percent range. 

The groundwater samples were collected into pre-labeled, laboratory-provided sample jars. The groundwater was 
field-filtered for the samples collected for dissolved metals analysis. The samples were placed in coolers 
containing ice and shipped with chain-of-custody forms (Appendix A) to an offsite analytical laboratory for 
analysis. All of the groundwater samples were analyzed for Appendix IX VOCs, Appendix IX SVOCs (with LLPAHs), 
TPH DRO/GRO, and total and dissolved Appendix IX metals, in accordance with the Work Plan.  

Depth-to-water was measured from the top of the PVC riser to the water table and recorded for each monitoring 
well prior to and following groundwater sampling activities. Groundwater level measurements are recorded in the 
field notes (Appendix A) and summarized in Table 3-2. In addition, an oil-water indicator was used to evaluate the 
presence of light non-aqueous phase liquids (LNAPLs). LNAPLs were not observed at any of the wells (Baker, 
2011). 

3.1.3.3. Surface Water Sampling 
One surface water sample (67SW03) was collected just within the 36-inch culvert outlet (Figure 3-5). The sample 
was collected by the direct-dip method, using a 1-liter, laboratory-certified clean, unpreserved amber glass bottle 
(Baker, 2011). The sample was then decanted into a laboratory-supplied container and placed in a cooler 
containing ice. The sample cooler was shipped with a chain-of-custody form (Appendix A) to an offsite analytical 
laboratory for analysis. The surface water collected for dissolved metals analysis was field-filtered prior to sample 
collection. The sample was analyzed for Appendix IX VOCs, Appendix IX SVOCs (with LLPAHs), TPH DRO/GRO, and 
total and dissolved Appendix IX metals. 

Surface water sampling was not included in the Work Plan (Baker, 2007), but was conducted as the result of the 
identification of standing water at a 36-inch culvert which receives stormwater effluent from areas upgradient 
(west) of SWMU 67. There are several structures within this area of NAPR, including Building 207 (SWMU 80), 
approximately 1,800 ft northwest; however, it appears that there are not any drainage ditches or stormwater 
features leading from SWMU 80 that are directly linked or associated with the 36-inch culvert. Because it was 
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judged that the 36-inch culvert could receive significant amounts of water during persistent rainfall events, the 
surface water sample was collected to further evaluate possible contaminant migration to the site (Baker, 2011). 
Although surface water may drain toward the culvert area from the site, it likely discharges to the drainage swale 
east of the culvert and is transported downgradient; therefore, the presence of water within the culvert is most 
likely reflective of transport from other areas of the facility through the storm sewer system. There were no other 
identified areas of standing water within SWMU 67 or the E2FO3 wetland area (Baker, 2011), and the culvert area 
is too small and the water too transitory to provide suitable habitat for aquatic receptors. Therefore, the surface 
water data collected from this culvert were used in this Revised Phase I RFI Report to qualitatively evaluate 
upgradient, non-site-related contributions to SWMU 67, and are not used to quantify risk associated with 
SWMU 67 releases.  

3.1.3.4. Quality Assurance and Quality Control Sampling 
Quality assurance/quality control (QA/QC) samples were collected in accordance with the Work Plans 
(Baker, 2011). A summary of the QA/QC samples collected and their analyses is provided in Table 3-1. 

• Field Duplicates - Two surface soil field duplicate samples, two subsurface soil field duplicate samples, and 
one groundwater field duplicate sample were collected.   

• Trip Blanks - One trip blank sample was included in each cooler containing the samples from the site, for a 
total of five trip blanks.  

• Matrix Spike/Matrix Spike Duplicates (MS/MSDs) - One set of surface soil MS/MSD samples, one set of 
subsurface soil MS/MSD samples, and one set of groundwater MS/MSD samples were collected.  

• Field Blanks - Two field blank samples were collected; one from laboratory-grade deionized water used for 
equipment rinsate samples and one from store bought distilled water used for decontamination purposes.  

• Equipment Rinsate Blanks - Eight equipment rinsate blanks were collected, one per day for each piece of 
equipment.   

3.1.4 Surveying 
A mapping-grade Differential Global Positioning System (DGPS) (satellite DGPS corrections from Omnistar or “real-
time”) was used to survey the earthen drainage feature and a portion of the estuarine wetland boundary in March 
2010. The corners of the tennis courts and centerline of Langley Drive were also recorded as additional points of 
reference. The U.S. State Plane 1983, Puerto Rico/Virgin Island 5200, and North American Datum 1983 coordinate 
systems were used to record these positions using feet as units.  

A sub-consultant to Baker, Transystem Corporation, conducted a multi-site survey at NAPR on March 30 through 
April 1, 2010, at SWMUs 57, 61, 67, and 75. SWMU 67 was surveyed using Real-Time Kinematic GPS and 
conventional survey methods after the permanent monitoring wells were installed. Real-Time Kinematic GPS 
surveying employs a GPS base station and a GPS rover that reads satellite carrier phase signals, and this was 
utilized on areas of the site that were open to satellites. Conventional survey methods were used where portions 
of the site were covered by vegetative canopy, hindering satellite communication. These methods were selected 
because of the accuracy of the data they produce that can be used for groundwater contour mapping. The 
accuracy of these methods (in feet) is as follows: 

Real-Time Kinematic GPS: +- 0.08 Vertical, +/- 0.05 Horizontal 

Conventional Survey: +/- 0.01 Vertical, +/- 0.05 Horizontal  

Each monitoring well at SWMU 67 was surveyed for an elevation at the top of the PVC riser and a ground surface 
elevation in order to calculate water level elevations. Surface soil sample locations 67SS01 and 67SS02, the 
corners of the tennis courts, and the corners of the culverts were also surveyed by Transystem Corporation.  
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3.1.5 Investigation-Derived Waste Management 
IDW generated during the 2010 field investigation consisted of drill cuttings from the soil borings and monitoring 
well installations, well development and purge water, and decontamination fluids. The IDW was containerized in 
55-gallon drums. One composite soil sample (67IDW01) was collected from drums containing drill cuttings, and 
one composite aqueous sample (67IDW02) was collected from drums containing development and purge water 
and decontamination fluid. The IDW samples were analyzed for toxicity characteristic leaching procedure (TCLP) 
VOCs, TCLP metals, ignitability, reactive sulfide, reactive cyanide, and pH. The IDW analytical results indicated the 
wastes were non-hazardous and the IDW was disposed offsite at Penuelas Valley Landfill on March 31, 2011.  

3.2 2014 Phase I RFI Field Activities 
3.2.1 Geophysical Survey 
In January 2014, a geophysical survey was performed at SWMU 67. A metal detector (Fisher Laboratories TW-6 all-
metals detector [TW-6]), ground-penetrating radar (Geophysical Survey Systems, Inc. SIR-3000 system with a 400-
megahertz antenna), and radiodetection tools (Cable Avoidance Tool (CAT) and radiodetection RD8000) were 
used to conduct the geophysical investigation at SWMU 67. The objective of the geophysical survey was to 
evaluate whether a UST was present within the vicinity of the suspected former gas station, and to determine 
whether the 8-inch pipe observed in the drainage swale during previous investigations was the outlet end to the 
pipe observed at the base of the maintenance pit. The ground-penetrating radar survey was conducted in two 
orthogonal directions across the concrete pad, and did not identify subsurface anomalies consistent with a UST.   

The geophysical survey area (depicted in Figure 3-6) encompassed the area east of Langley Drive and north of and 
adjacent to the abandoned tennis courts. The TW-6 did not identify anomalies indicative of a UST in this area. 
Anomalies identified throughout the survey area were found to be associated with the concrete pad and metallic 
trash on the ground surface. Isolated subsurface anomalies encountered throughout the survey area exhibited a 
very small footprint that would not be consistent with a UST. The metallic response from the pad indicated that it 
is either reinforced or is constructed of aggregate with a high metallic mineral content.   

The CAT and RD8000 were unable to detect the outfall pipe because it was non-metallic. and, at the location 
where it exited the pad, it was at a depth greater than the reception range of these radiodetection tools. 
Therefore, alternative means were used to locate the outlet. CH2M HILL field personnel fastened a metal hand 
tool to the end of a sturdy branch and lowered it down the maintenance pit to tap the inside of the exposed pipe. 
A second field team member listened at the partially exposed pipe opening in the drainage swale and confirmed 
hearing the tapping noise through the pipe, thereby determining that the pipe at the base of the maintenance pit 
was the same pipe exposed in the swale. 

3.2.2 Subsurface Soil Sampling  
A summary of the field activities associated with the subsurface soil sampling field activities conducted in January 
and July 2014 is provided as follows.  

• Mobilization - A utility clearance and vegetation clearance was performed by GeoEnvirotech prior to 
performing the subsurface sampling in July 2014.  

• Subsurface Soil Sampling - Subsurface soil sampling was conducted in January and July 2014 for analysis of 
cobalt only in the vicinity of 67SB01, near the former maintenance pit. Due to dense subsurface ground 
conditions, only one subsurface sample could be obtained in January 2014. The field team remobilized in July 
2014, and seven subsurface soil samples (six from 5 to 7 feet bgs and one from 7 to 9 feet bgs) were collected 
using direct-push technology in the vicinity of soil sample 67SB01 and analyzed for cobalt (Figure 3-3). The 
subsurface soil samples were collected in pre-labeled, laboratory-provided sample jars and placed in coolers 
containing ice. The coolers were shipped with chain-of-custody forms (Appendix A) to an offsite analytical 
laboratory for analysis.  



SECTION 3—PHASE I RFI ACTIVITIES 

ES050912222203VBO 3-7 

• QA/QC – Quality assurance/quality control (QA/QC) samples were collected in accordance with the Work Plan 
(Baker, 2011). A summary of the QA/QC samples collected and their analyses is provided in Table 3-1. 

− Field Duplicates - Two subsurface soil field duplicates were collected for cobalt only; one was collected in 
January 2014, and one was collected in July 2014 during the additional subsurface soil cobalt sampling 
investigation.    

− MS/MSDs –Two subsurface soil MS/MSD samples were collected for cobalt only; one was collected in 
January 2014, and one was collected in July 2014 during the additional subsurface soil cobalt sampling 
investigation.    

− Equipment Rinsate Blanks - One equipment rinsate blank was collected in January 2014, and one was 
collected in July 2014 for analysis of cobalt only, during the additional subsurface soil cobalt sampling 
investigation.  

• Surveying - Soil sample locations were surveyed using a Trimble GPS at the time of the sample collection.  

• Investigation-Derived Waste Management - Soil cuttings were placed back into the borehole, and the limited 
amount of decontamination fluid was allowed to evaporate; therefore no IDW was generated during the 
additional Phase I RFI Activities. 



TABLE 3‐1
Summary of Sampling and Analytical Program
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico

Appendix IX 
VOCs

Appendix IX SVOCs 
(with LLPAHs)

Appendix IX 
Metals (Total)

Appendix IX 
Metals 

(Dissolved)

Total Organic 
Carbon

TPH 
DRO

TPH GRO
TCLP 
VOCs

TCLP 
Metals

RCI

67SB01 67SB01‐00 0.0 ‐ 1.0 3/24/2010 X X X X X
67SB02‐00 0.0 ‐ 1.0 3/25/2010 X X X X X

67SB02‐00MS/MSD 0.0 ‐ 1.0 3/25/2010 X X X X X Matrix Spike/Matrix Spike Duplicate
67SB03 67SB03‐00 0.0 ‐ 1.0 3/26/2010 X X X X X
67SB04 67SB04‐00 0.0 ‐ 1.0 3/25/2010 X X X X X
67SB05 67SB05‐00 0.0 ‐ 1.0 3/24/2010 X X X X X
67SB06 67SB06‐00 0.0 ‐ 1.0 3/23/2010 X X X X X
67SB07 67SB07‐00 0.0 ‐ 1.0 3/23/2010 X X X X X

67SB08‐00 0.0 ‐ 1.0 3/22/2010 X X X X X
67SB08‐00D 0.0 ‐ 1.0 3/22/2010 X X X X X Duplicate

67SS01 67SS01 0.0 ‐ 1.0 3/30/2010 X X X X X
67SS02 67SS02 0.0 ‐ 1.0 3/30/2010 X X X X X

67SD01 0.0 ‐ 0.5 3/22/2010 X X X X X X
67SD01D 0.0 ‐ 0.5 3/22/2010 X X X X X Duplicate

67SD01MS/MSD 0.0 ‐ 0.5 3/22/2010 X X X X X Matrix Spike/Matrix Spike Duplicate
67SD02 67SD02 0.0 ‐ 0.5 3/22/2010 X X X X X X
67SD03 67SD03 0.0 ‐ 0.5 3/22/2010 X X X X X X
67SD04 67SD04 0.0 ‐ 0.5 3/22/2010 X X X X X X
67SD05 67SD05 0.0 ‐ 0.5 3/22/2010 X X X X X X

67SB01‐01 1.0 ‐ 3.0 3/24/2010 X X X X X
67SB01‐01D 1.0 ‐ 3.0 3/24/2010 X X X X X Duplicate
67SB01‐03 5.0 ‐ 7.0 3/24/2010 X X X X X
67SB02‐01 1.0 ‐ 3.0 3/25/2010 X X X X X
67SB02‐02 3.0 ‐ 5.0 3/25/2010 X X X X X
67SB03‐01 1.0 ‐ 3.0 3/26/2010 X X X X X
67SB03‐04 7.0 ‐ 9.0 3/26/2010 X X X X X
67SB04‐01 1.0 ‐ 3.0 3/25/2010 X X X X X

67SB04‐01MS/MSD 1.0 ‐ 3.0 3/25/2010 X X X X X Matrix Spike/Matrix Spike Duplicate
67SB04‐03 5.0 ‐ 7.0 3/25/2010 X X X X X
67SB05‐01 1.0 ‐ 3.0 3/24/2010 X X X X X
67SB05‐05 9.0 ‐ 11.0 3/24/2010 X X X X X
67SB06‐01 1.0 ‐ 3.0 3/23/2010 X X X X X
67SB06‐01D 1.0 ‐ 3.0 3/23/2010 X X X X X Duplicate
67SB06‐05 9.0 ‐ 11.0 3/23/2010 X X X X X
67SB07‐01 1.0 ‐ 3.0 3/23/2010 X X X X X
67SB07‐05 9.0 ‐ 11.0 3/23/2010 X X X X X
67SB08‐01 1.0 ‐ 3.0 3/23/2010 X X X X X
67SB08‐05 9.0 ‐ 11.0 3/23/2010 X X X X X

W67‐SB09‐0507MS/MSD 5.0 ‐ 7.0  1/24/2014 X1  Matrix Spike/Matrix Spike Duplicate
W67‐SB09P‐0507 5.0 ‐ 7.0  1/24/2014 X1  Duplicate
W67‐SB09R‐0507 5.0 ‐ 7.0 7/3/2014 X1

W67‐SB09RP‐0507 5.0 ‐ 7.0 7/3/2014 X1 Duplicate
W67‐SB10 W67‐SB10‐0507 5.0 ‐ 7.0 7/3/2014 X1

W67‐SB11 W67‐SB11‐0507 5.0 ‐ 7.0 7/3/2014 X1

W67‐SB12 W67‐SB12‐0507 5.0 ‐ 7.0 7/3/2014 X1

W67‐SB12 W67‐SB12‐0709 7.0 ‐ 9.0 7/3/2014 X1

W67‐SB13 W67‐SB13‐0507 5.0 ‐ 7.0 7/3/2014 X1

W67‐SB14 W67‐SB14‐0507MS/MSD 5.0 ‐ 7.0 7/3/2014 X1 Matrix Spike/Matrix Spike Duplicate

Sample Media Sample DateStation ID Sample ID
Sample Depth 

(ft)

67SB01

67SB02

67SB04

67SB05

67SB07

67SB08

67SB02

67SB08

67SD01

Subsurface Soil

W67‐SB09

Comments

Analysis Requested

67SB03

Surface Soil

67SB06
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Summary of Sampling and Analytical Program
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico

Appendix IX 
VOCs

Appendix IX SVOCs 
(with LLPAHs)

Appendix IX 
Metals (Total)

Appendix IX 
Metals 

(Dissolved)

Total Organic 
Carbon

TPH 
DRO

TPH GRO
TCLP 
VOCs

TCLP 
Metals

RCI
Sample Media Sample DateStation ID Sample ID

Sample Depth 
(ft)

Comments

Analysis Requested

67SB01 67GW01 NA 3/27/2010 X X X X X X
67SB02 67GW02 NA 3/28/2010 X X X X X X
67SB03 67GW03 NA 3/30/2010 X X X X X X
67SB04 67GW04 NA 3/28/2010 X X X X X X
67SB05 67GW05 NA 3/27/2010 X X X X X X
67SB06 67GW06 NA 3/27/2010 X X X X X X
67SB07 67GW07 NA 3/26/2010 X X X X X X

67GW08 NA 3/26/2010 X X X X X X
67GW08D NA 3/26/2010 X X X X X X Duplicate
67GW08MS NA 3/26/2010 X X X X X X Matrix Spike
67GW08MSD NA 3/26/2010 X X X X X X Matrix Spike Duplicate

Surface Water 67SW03 67SW03 NA 3/22/2010 X X X X X X
NA 67TB01 NA 3/22/2010 X X
NA 67TB02 NA 3/24/2010 X X
NA 67TB03 NA 3/26/2010 X X
NA 67TB04 NA 3/26/2010 X X
NA 67TB05 NA 3/30/2010 X X
NA 67ER01 NA 3/22/2010 X X X X X Stainless Steel Spoon
NA 67ER02 NA 3/23/2010 X X X X X Macro Core Liner
NA 67ER03 NA 3/23/2010 X X X X X Macro Core Liner
NA 67ER04 NA 3/25/2010 X X X X X Macro Core Liner
NA 67ER05 NA 3/26/2010 X X X X X Macro Core Liner
NA 67ER06 NA 3/27/2010 X X X X X Groundwater Sample Tubing
NA 67ER07 NA 3/28/2010 X X X X X Groundwater Sample Tubing
NA 67ER08 NA 3/30/2010 X X X X X Stainless Steel Spoon
NA W67‐EB01 NA 1/24/2014 X1 Macro Core Liner
NA W67‐EB01 NA 7/3/2014 X1 Macro Core Liner
NA 67FB01 NA 3/23/2010 X X X X X Lab Grade Deionized Water
NA 67FB02 NA 3/25/2010 X X X X X Store Bought Distilled Water
NA 67IDW01 NA 3/30/2010 X X X Solid
NA 67IDW02 NA 3/30/2010 X X X Aqueous

Notes:
1 Analyzed for cobalt only
VOC ‐ volatile organic compound
SVOC semivolatile organic compound
LLPAH ‐ Low‐level Polycyclic Aromatic Hydrocarbon
TPH DRO ‐ total petroleum hydrocarbons diesel range organics
TPH GRO ‐ total petroleum hydrocarbons gas range organics
TCLP ‐ toxicity characteristics leaching potential
RCI ‐ reactivity, corrosivity, ignitability

67SB08

QA/QC ‐ Equipment 
Rinsate Blanks

QA/QC ‐ Field Blanks

Investigation Derived 
Waste

QA/QC ‐ Trip Blanks

Groundwater
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TABLE 3‐2
Summary of Soil Borings, Monitoring Well Specifications, and Water Level Elevations
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico

Feet
(approx. bgs)

Elev.
(ft. datum)

Feet 
(approx. bgs)

Elev.
(ft. datum)

Feet
(approx. bgs)

Elev.
(ft. MSL)

Feet 
(below top of 
PVC casing)

Elev.
(ft. datum)

Feet
(below top of 
PVC casing)

Elev.
(ft. datum)

67SB01 3/24/2010 112.3 115.5 16.0 96.3 13.0 99.3 3‐13 9.3 to ‐0.7 9.21 106.25 9.27 106.19
67SB02 3/25/2010 113.0 116.0 16.0 97.0 13.0 100.0 3‐13 10.0 to 0.0 10.68 105.31 10.21 105.78
67SB03 3/26/2010 114.8 117.7 16.0 98.8 15.0 99.8 5‐15 9.8 to ‐0.2 11.34 106.39 11.41 106.32
67SB04 3/25/2010 116.4 119.4 16.0 100.4 16.0 100.4 6‐16 10.4 to 0.4 13.00 106.38 13.05 106.33
67SB05 3/24/2010 114.0 117.0 16.0 98.0 16.0 98.0 6‐16 8.0 to ‐2.0 11.92 105.12 11.67 105.37
67SB06 3/23/2010 115.7 118.5 18.0 97.7 18.0 97.7 8‐18 7.7 to ‐2.3 14.88 103.57 12.84 105.61
67SB07 3/23/2010 118.2 121.0 20.0 98.2 20.0 98.2 10‐20 8.2 to ‐1.8 14.94 106.10 15.03 106.01
67SB08 3/22/2010 119.3 122.1 20.0 99.3 20.0 99.3 10‐20 9.3 to ‐0.7 15.28 106.85 15.45 106.68

Notes:
bgs = below ground surface
The datum plan used is the Mean Low Water + 100.00 foot as established by the U.S. Navy Survey Section (November 1941).

Groundwater Level  
April 25, 2010

Soil Boring Monitoring 
Well Designation

Ground 
Elevation 
(ft. datum)

Borehole Depth Well Depth Screened Interval
Groundwater Level  
March 31, 2010

Top of PVC Elevation 
(ft. datum)

Date Installed
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SECTION 4 

Physical Characteristics 

4.1 Regional Characteristics 
4.1.1 Climate, Topography, and Hydrology 
NAPR is characterized as having a tropical marine climate. The Easterly trade winds have a moderating effect on 
the tropical heat, resulting in minimal temperature fluctuations seasonally and a mean temperature of 
79.9 degrees Fahrenheit (°F) (LANTDIV, 2005). NAPR maintains a relatively moderate humidity, with the average 
between 65% and 78%. Although rainfall across Puerto Rico varies regionally, showers are generally frequent but 
brief across most of Puerto Rico, including NAPR, where the average annual rainfall is 58 inches. During the rainy 
season between May and November, rainfall can average between 4.08 inches and 7.64 inches monthly. Areas 
immediately west and north of NAPR have considerably more rain, receiving between 70 to 100 inches annually. 
These areas include parts of the Rio Daguao watershed, within which portions of NAPR lie.  

The region surrounding NAPR is predominantly a narrow coastal plain (LANTDIV, 2005). Some small valleys extend 
from the Sierra de Luquillo mountain range, which has been eroded by streams into deep valleys that can reach 
hundreds of feet deep, and slopes of 60 percent. Topography within NAPR varies from the coastline to the 
western boundary, with elevations ranging from sea level to approximately 297 ft above mean sea level. A series 
of hills interspersed with broad flat valleys, coastal plains, mangrove, and marsh areas are present within NAPR.  

Surface water that flows across NAPR originates in the eastern slopes of the Sierra de Luquillo mountain range 
(LANTDIV, 2005). Surface runoff flows into various rivers and streams which outfall into the Caribbean Sea. The 
Daguao River and Quebrada Seca Stream are the two watersheds which collect water from immediately north of 
NAPR and flow through NAPR, occasionally causing flooding during heavy rainfall. The combined watershed is 
approximately 7.6 square miles (4,864 acres), a third of which lies within NAPR boundaries. The Daguao River 
flows for approximately 700 feet before emptying into the Caribbean Sea at Bahia Algondones. Despite its close 
proximity, this watershed is not used as a source of water for NAPR. Since the 1942 agreement, NAPR receives 
water from the Rio Blanco watershed 11 miles west of NAPR. In addition, development in the outlying town of 
Ceiba has lead to significantly more surface water runoff into NAPR, causing ponding and erosion (LANTDIV, 
2005). 

4.1.2 Geology and Hydrogeology 
The geology of NAPR is mainly volcanic rock, composed of lava, tuff, and sedimentary rocks from discontinuous 
limestone beds (LANTDIV, 2005). The geologic age ranges from early Cretaceous to Middle Eocene. In the Middle 
Tertiary timeframe, Puerto Rico was separated from the other major Antillean Islands, and the rocks were 
completely faulted, folded, metamorphosed, and intruded by dioritic rocks. The northwestern and western 
regions within NAPR also have unconsolidated alluvial and old alluvial deposits from the Quarternary period. 
Various beach deposits, in addition to alluvium, quartz diorite, granodiorite, quartz keratophyre, the Daguao 
formation, and Figuera lava form the primary geologic features on and near NAPR (LANTDIV, 2005). The Pena 
Pobre fault traverses NAPR (EEI, 1984).  

There are six soil associations on NAPR, comprising one or more major soils and several minor soils. In some areas, 
a detailed classification of soils is impractical due to rocky, shallow, severely eroded, and variable soils. The six soil 
associations are Swamp-Marshes, Coloso-Toa-Bajura, Mabi-Rio Arriba Cayagua, Caguabo-Mucara-Naranjito, 
Descalabrado-Guayama, and Jacana-Amelia-Fraternidad. The regional geology of NAPR is described in more detail 
in the ECP Report (LANTDIV, 2005).  

Confined or partially-confined water-bearing units exist at NAPR, and may be the result of the Daguao formation 
acting as a semi-confining or confining unit, but limited information is available (LANTDIV, 2005). The 
characteristics of volcanic rock in the area and slow recharge rates contribute to the low permeability and water 
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hardness observed at NAPR. Salt water intrusion is also present at NAPR, increasing as the depth of wells increase 
and the distance to the sea decreases.  

4.2 SWMU 67 Characteristics 
4.2.1 Topography and Hydrology 
SWMU 67 is primarily inland flat land, which is typically underlain by relatively thick, predominantly clay residuum 
(LANTDIV, 2005). Runoff from Langley Drive, the tennis courts, and the small parking area is conveyed through a 
system of culverts and an earthen drainage swale toward the forested wetland area east of SMWU 67, as seen in 
Figure 2-2 (Baker,2011). The earthen drainage swale runs approximately north for 165 feet. Beyond the earthen 
drainage swale, there is no other evidence of other swales or drainage areas that would provide movement of 
surface water further, and it does not appear to provide any connection to other resources nearby.  

4.2.2 Geology and Hydrogeology 
The soil type at SWMU 67 is predominately Jacana clay. The subsurface geology at SWMU 67 comprises clay, sand 
and gravel fill, with some lenses of beach sand, including coral and shells, and has a thickness ranging from 
approximately 1.6 to 9 ft bgs, underlain by saprolite (Baker, 2011). Hydrostratigraphic cross-sections depicting the 
subsurface geology of SWMU 67 are shown on Figures 4-1 and 4-2. Groundwater is encountered approximately 
7 to13 ft bgs in saprolite, with the exception of 67GW02 on the eastern portion of the site, where groundwater is 
situated within the fill (7 ft bgs). The groundwater potentiometric surface gradient is approximately 0.004 ft per ft, 
and flow is directed toward the forested estuarine wetland area to the east. The potentiometric surface map was 
developed using the April 25, 2010 water level measurements, and is provided as Figure 4-3. 

4.2.3 Land Uses and Resources 
Although a portion of SWMU 67 was used for recreational purposes, the SWMU is located in an industrial area of 
the facility, just south of the air field. Reportedly, the area was historically used as a “ship service gas station”, 
although no evidence of a fuel storage tank has been discovered during records searches and interviews 
(LANTDIV, 2004) or during the geophysical survey performed in January 2014. Future land use at SWMU 67 is 
expected to become a “Town Center” incorporating retail, residential and institutional development (LRA, 2010. 
NAPR sites can be transferred with land use controls (LUCs) in place, and potential reuse plans can be limited by 
the LUCs (Navy, 2012), if necessary. Any changes to the LUCs of transferred property would be handled between 
the new owner and the USEPA. Restricted media and land uses for SWMU 67 will be determined at the conclusion 
of the investigation, prior to land transfer.  

Water at NAPR is currently supplied by a water treatment system which obtains its water from the Rio Blanco, 
approximately 11 miles upgradient of NAPR (LANTDIV, 2005). The 2011 Environmental Assessment of NAPR, 
conducted in support of the Land Reuse Plan (LRA, 2010), concluded that the groundwater resources within NAPR 
are not adequate to be used as a source of potable water, and that the future land use of NAPR will be dependent 
on the existing water treatment system (Navy, 2011). Specifically, groundwater at SWMU 67 is not likely suitable 
for potable use due to both the low yield of the water-bearing unit and the high dissolved solids in the 
groundwater. The potential yield from the water-bearing unit is low, as documented in the Phase I RFI Report: 
“Wells 67SB02 and 67SB05 were identified as low yield during development. These wells required a period of 
recharge between development to remove the required three well volumes.” Further, the specific conductivity of 
the groundwater at the site ranges from 2.3 to 4.9 ms/cm, or approximately 2,770 mg/L (Standard Methods for 
the Examination of Water and Wastewater 20th edition, 1999). Since EPA has established a Secondary Maximum 
Contaminant level for TDS at 500 mg/L, 2,770 mg/L TDS observed in the groundwater at SWMU 67 indicates that 
groundwater would most likely be naturally discolored, contain excessive dissolved minerals, and have a salty 
taste (i.e., not suitable for potable use without treatment).
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SECTION 5 

Analytical Results and Data Evaluation 
The Administrative Consent Order (USEPA, 2007) determined that SWMU 67 required additional investigation in 
the form of a Phase I RFI, based on results of the Phase I/II ECP Report (LANTDIV, 2005). As previously stated, the 
goal of a Phase I RFI (also referred to as a Release Assessment) is to: 

• Determine whether a release of hazardous waste or hazardous constituents has occurred from past RCRA-
related activities, and, if so, 

• Determine whether the suspected release warrants further investigation or action. 

The information and data for SWMU 67 were evaluated using a 6-step decision analysis process modified from a 
decision analysis process jointly developed by USEPA, Puerto Rico Environmental Quality Board (PREQB), and the 
Navy for sites undergoing release assessment on Vieques (CH2M HILL, 2010a), and is appropriate for use at NAPR 
because it presents the information to achieve the goal of a Phase I RFI (OSWER, 1994). The data evaluation 
process for SWMU 67 is presented in Figure 5-1, and a detailed explanation of the process is provided as follows.  

Step 1—Data Quality Evaluation 
The purpose of this step is to determine if the data quality evaluation indicates the dataset as a whole is available 
and useful for its intended purpose. The data quality evaluation assesses the effect of the overall analytical 
process on the “availability” of the analytical data. “Availability” in this context refers to whether results can be 
used by the project team based on their analytical soundness. If a result is analytically sound, it is available for use 
for evaluating potential releases and whether further investigation or action is warranted. However, a particular 
result or group of results may not be “usable” for these purposes if other conditions apply (for example: non-
conformances in initial and continued calibrations, or low recovery in laboratory control samples [LCSs]).  

The three major categories of data availability evaluation are laboratory performance, field collection 
performance (such as blank contamination), and matrix interferences. The data evaluation and validation is a 
multi-tiered approach. The process begins with an internal laboratory review, continues with an independent 
review by a third-party validator, and ends with an overall review by the Navy contractor project chemistry team. 
While only the data validator is allowed to apply qualifiers to the data, the process provides a medium for 
essential communication between the laboratory, validator, and project team, and allows for data quality to be 
thoroughly evaluated. 

The data usability evaluation comprises critical assessment of the data with respect to the project objective. Given 
that the primary objective of the Phase I RFI is to determine if there has been a release, and, if so, whether the 
release warrants further investigation or action, the comprehensive dataset is reviewed to determine if it is 
spatially adequate (in Step 6 of the decision analysis process) for making the project-specific determinations (i.e., 
was the potential source area sufficiently characterized).  

Step 2—Release Assessment 
The purpose of this step is to determine if there has been a potential RCRA-related release at a particular site. A 
release assessment through a Phase I RFI may be performed following a RCRA Facilities Assessment/ECP prior to 
initiation of a full RFI. The release assessment helps determine if further investigation is warranted through a full 
RFI, if interim/stabilization measures are necessary, or if no further investigation or action is warranted.  

A potential release is suspected if any inorganic constituents inconsistent with background concentrations are 
detected or if any non-inorganic constituents are detected. For the purposes of the Revised Phase I RFI Report, 
the background soil inorganics used for comparison are those contained in the Background Threshold Value 
Evaluation and Recommendations for Naval Activity Puerto Rico, Technical Memorandum (CH2M HILL, 2013b). As 
discussed in the 2013 Background Technical Memorandum (CH2M HILL, 2013b), background values were 
calculated as the 95 percent upper confidence limits of the 95th percentile (known as 95/95 UTLs), and are 
considered background threshold values (BTVs). To help determine whether site-specific inorganics 
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concentrations are inconsistent with background inorganics concentrations, discrete sample concentrations are 
compared to the BTVs for individual inorganics. It is important to note, however, that the conclusion of whether 
inorganic concentrations present at a particular site are the result of a release or likely attributable to background 
may not be based solely on the BTVs comparisons. In fact, including other information in this evaluation may 
increase the confidence upon which the conclusion is drawn. Given that the ultimate goal is to ensure releases are 
identified and appropriately addressed, the more information available upon which to make the assessment, the 
higher the degree of confidence in the assessment. Depending on site-specific circumstances, other information 
may include a consideration of the magnitude of concentrations exceeding the BTVs as well as conclusions from 
other statistical comparisons (such as quantile, slippage, and central tendency comparisons, which are also 
referred to as population-to-population comparisons). Additional information may also include historical 
knowledge of constituents potentially released during past site activities.  

It is important to emphasize the distinction between the use of background in a “release assessment” versus a 
“risk assessment.” In the Phase I RFI phase, one of the primary objectives is to determine whether a release has 
occurred, such that the need for further investigation or action can be appropriately assessed. Therefore, it is 
critical that background be considered upon initial evaluation of site-specific data. In other words, whether a 
potential release occurred can be determined only if site-specific data are evaluated relative to background (e.g., 
for inorganics). On the other hand, when a risk assessment is performed, such as during a full RFI, a release has 
already been determined to have occurred and the risk assessment is performed to evaluate the potential risks 
based on the nature and extent of the contaminant release. In that circumstance, background is considered only 
after the potential risks posed by all constituents of potential concern are evaluated, in accordance with USEPA 
policy. 

It is also important to note that identifying a “suspected release” does not necessarily mean a RCRA-related 
release has occurred. Nor does it mean that even if a release has occurred that the release warrants further 
investigation or action. Additional evaluation, such as historical site information consideration and comparison of 
site-specific data to screening criteria, is used to refine the understanding of the “suspected release.” This 
additional evaluation is the subject of the remaining decision analysis steps, described as follows. If a release is 
not suspected, a determination is made whether the suspected source area was sufficiently sampled (see Step 6 
as follows). If so, a no action or no further action (NA/NFA) determination is recommended; if not, collection of 
additional samples or interim action is recommended. 

Step 3—Determination of Whether a Suspected Release is Potentially RCRA-related 
For any inorganic constituent inconsistent with background or for any detected non-inorganic constituent, 
historical site-specific information, as well as constituent-specific information is considered to help determine 
whether the constituent’s presence is potentially from a RCRA-related release. In other words, some constituents 
may be present because of something other than a RCRA-related release and are, therefore, not subject to RCRA 
regulation. If constituents are detected that are determined not to be RCRA-related, they may be addressed 
under other regulatory programs, as applicable. 

Step 4—Comparison to Conservative Screening Values 
If a RCRA-related release is suspected, site-specific data (that exceed background) are compared to conservative 
screening values, which comprise (as applicable): 

• USEPA Regional Screening Levels (RSLs) for residential or industrial land use (adjusted for a non-cancer hazard 
quotient [HQ] of 0.1, as applicable) – January 2015 update 

• Soil screening levels (SSLs) at a dilution attenuation factor (DAF) of 1 (meaning there is no dilution attenuation 
at all; the concentration at the receptor point is the same as that in the soil leachate) 

• Federal Maximum Contaminant Levels (MCLs) 

• Puerto Rico Water Quality Standards 



SECTION 5—ANALYTICAL RESULTS AND DATA EVALUATION 

ES050912222203VBO 5-3 

• Ecological soil screening values for plants and soil invertebrates. The screening values for soil invertebrates 
and plants are applied to sites that contain complete exposure pathways to soil organisms. Some of these 
sites also contain suitable habitat of sufficient size to warrant an evaluation of terrestrial food web exposures 
to bioaccumulative chemicals. When an evaluation of both lower and upper trophic level receptors is 
appropriate for a site, the ecological screening values for plants and invertebrates are used in the Step 4 
exceedance table. A more detailed ecological risk evaluation with respect to upper and lower trophic level 
receptors may be completed in Step 5.  

For this report, it is appropriate to compare only those site-specific concentrations above background to risk-
based screening criteria, because the objective of the Phase I RFI is to not only determine whether a RCRA-related 
release has occurred, but also to assess if the release warrants further investigation or action. Background, 
therefore, must be considered as part of this process.  

Step 5—Evaluation of Exceedances Using More Realistic Assumptions 
For the screening value exceedances that are likely attributable to a historical RCRA-related release, an evaluation 
of the data using more realistic assumptions, if possible, is done. This more realistic evaluation is performed to 
apply appropriate perspective regarding the release such that informed decisions on the need for further 
investigation or action can be made.  

Examples of More Realistic Data Evaluations 

Soil to Groundwater Leaching Considerations 

One more realistic evaluation that is commonly done where SSL exceedances (at a DAF of 1) are identified is to 
consider the constituent concentrations in other media. For example, if there are SSL exceedances in the surface 
soil and there are subsurface and/or groundwater data available in the same area, these additional data are 
incorporated into the evaluation of the SSL exceedances to help put the exceedances into perspective. Where 
subsurface and/or groundwater data show the presence of a constituent below screening criteria, the SSL at a 
DAF of 1 is not likely a realistic predictor of the constituents’ leaching through soil to groundwater.  

Human Health Risk Evaluation Considerations 

Where there are exceedances of the most conservative human health screening criteria, more realistic 
evaluations are performed that further evaluate the significance of the exceedances from a human health risk 
standpoint. Based on the number of samples available, the potential type of exposure point concentration (EPC) 
(maximum concentration or upper confidence limit [UCL]) that might be used in a risk assessment is identified. At 
the ECP/Phase I RFI stage, it is reasonable to consider other EPCs besides the maximum detected concentration 
(e.g., the UCL on the mean) for comparison purposes to put screening criteria exceedances into perspective and 
obtain a general indication of conservative conclusions that may result from a quantitative risk assessment. At the 
ECP/Phase I RFI stage, samples are collected from areas expected to be the most impacted (i.e., where the 
potential release likely occurred). Therefore, the constituent concentrations in the dataset are likely biased high 
for a receptor’s exposure area, which would likely result in overestimations of EPCs. If a site is moved to the full 
RFI stage, a quantitative risk assessment would be conducted, and the EPC for a chemical would be the 95% UCL 
on the mean concentration (if enough samples are available), in accordance with USEPA guidance, not the 
maximum concentrations. For sites where comparisons of maximum detected concentrations to risk-based levels 
indicated the potential for risks above target levels and there were enough samples (for this purpose, at least 
eight samples with at least four detected concentrations) available to calculate UCLs, USEPA’s ProUCL software 
was used to calculate EPCs for comparison to risk-based concentrations. 

For a chemical exceeding the most conservative human health screening level and identified as a constituent of 
potential concern (COPC) in both surface soil and subsurface soil (or both “total” and “dissolved” groundwater), 
the higher EPC (maximum detected concentration or 95% UCL on the mean concentration, depending on the size 
of the dataset) of the two datasets is used to calculate the HQ and excess lifetime cancer risk (ELCR). This 
conservative approach is used to provide upper-end risk estimates for each site as part of the more realistic 
evaluation of site data.  
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The human health evaluation in Step 5 is performed using a conservative assumption of future residential land 
use. The potential for the presence of a “hot spot” of higher concentrations at the site (in comparison to other 
areas) is evaluated for the residential scenario. The presence of hot spots is evaluated so that the potential for 
diluting out higher concentrations in the EPC calculations can be assessed. For this evaluation, a “hot spot” is 
defined as a sample with a detected concentration exceeding 100 times the RSL.  

In addition, the following are considered, as applicable: 

• The basis for the screening levels (i.e., carcinogenic or non-carcinogenic effects) 

• The applicability of the screening levels to the site (e.g., use of more realistic screening values based on 
anticipated land use) 

• The acceptable target risk range or level at which risk-based decisions would likely be made (e.g., target 
groundwater concentrations would not be lower than MCLs) 

Based on the EPC type, screening level basis, target risk range/level, and extent of exceedances, a conclusion is 
made regarding whether target risks would likely be exceeded if a risk assessment was prepared. This approach 
also accounts for cumulative effects from multiple constituents.  

When chromium was detected, the human health screening levels for hexavalent chromium (the more toxic form 
of chromium) are used to identify whether chromium is a COPC for the human health evaluation. However, the 
quantitative risk estimates for chromium are based on the more realistic assumption that it is present 
predominantly as trivalent chromium. Although chromium was not speciated in any media to confirm that it 
would most likely be present in the trivalent form, a discussion of why the trivalent form is the most likely form 
can be found in Appendix C. Since site-specific speciation data are not available where a site is a candidate for No 
Action, an additional evaluation of chromium data is performed. This evaluation estimates cancer risks under the 
health-protective assumption that the maximum detected concentration of chromium is present in the 
hexavalent form. This also assumes that any person would be exposed to the maximum detected concentration 
(rather than the more reasonable upper-bound of the average) for the entire exposure scenario. As shown in 
Appendix C, this health-protective, conservative comparison indicates that exposure to chromium, when 
evaluated in the hexavalent form, would not exceed the upper-bound of USEPA's acceptable risk range and no 
adverse health effects would be expected. Since the actual form of chromium present at the site is likely to be a 
mixture of both forms, but primarily the trivalent form, the actual site risks of even those sites at the upper-bound 
risk range would not result in adverse health effects since actual site risk is expected to be less than the calculated 
risk estimates. 

Ecological Considerations 

The ecological soil screening values are divided into two groups, one for the protection of lower trophic level soil 
organisms (soil invertebrates and plants) and one for the protection of upper trophic level wildlife (birds and 
mammals), in accordance with the Vieques ERA Protocol jointly developed by USEPA, PREQB, and the Navy 
(CH2M HILL, 2010a, as updated in August 2010 [CH2M HILL, 2010b]). Based on the proximity of NAPR and 
Vieques, and, therefore, the similarity of ecology and ecological conditions, the existing Vieques Ecological Risk 
Assessment (ERA) Protocol is appropriate for use at NAPR with applicable updates. 

For the ecological risk evaluation, bioaccumulative chemicals with maximum surface soil concentrations that 
exceeded bird or mammal ecological soil screening levels (Eco-SSLs) or did not have bird or mammal Eco-SSLs, 
were modeled for food web exposures to the Norway rat, Indian mongoose, pearly-eyed thrasher, common 
ground dove, and red-tailed hawk, in accordance with the Vieques ERA Protocol (CH2M HILL, 2010a, as updated in 
August 2010 [CH2M HILL, 2010b]). Site-specific food web model calculations and resulting HQs based on 95% UCL 
and mean soil concentrations are presented. 

If it is not possible to perform more realistic evaluations based on existing data, but additional data may facilitate 
more realistic evaluations (Step 5a), the additional data collection is proposed and the process returns to Step 5 
following their collection. If a more realistic evaluation can be performed but the results of the more realistic 
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evaluation suggests contaminant levels warrant further investigation or action, a determination is made whether 
an interim action can be implemented to address the contamination or whether an expanded investigation is 
warranted. While determining the appropriateness of an interim action (versus expanded investigation) will 
ultimately depend on site-specific conditions, the ultimate goal is to maximize the efficiency and cost-
effectiveness of resources in ensuring protectiveness at the site. Factors that may be included in such a 
determination include type of contamination, media impacted, area of contamination, cost/time of additional 
investigation versus cost/time of interim action, and logistical considerations of implementing an interim action. 
For example, if the results of Phase I RFI sampling and evaluation suggest there is a relatively small area of 
contamination that may pose an unacceptable risk (based on the screening-level risk evaluation), it may be more 
efficient and cost-effective to invest resources in eliminating the area of contamination potentially posing the 
unacceptable risk than in performing more quantitative evaluations and risk assessments. Confirmatory samples 
can always be collected following the interim action to ensure residual concentrations are acceptable. 

Background Considerations 

In addition, exceedances of BTVs are sometimes further evaluated through comparison of site-specific inorganics 
concentrations relative to the full range of inorganics detected during the background study, including outliers. It 
is important to note, however, that these kinds of observations are never solely used to make site-specific 
determinations regarding the presence of releases and the need for further action; these observations are simply 
used as part of the comprehensive evaluation performed (i.e., they are one piece of the evidence 
comprehensively evaluated to make the site-specific determinations). 

Step 6—Evaluation of Historical Site Information and Spatial Distribution 
As a final check before exiting the Phase I RFI decision analysis with a NA/ NFA determination, the historical site 
information and spatial distribution of constituents and constituent concentrations are evaluated to ensure the 
potential source area for a RCRA-related release has been sufficiently characterized. If so, NA/NFA is 
recommended. If not, additional data collection is recommended, after which the process returns to Step 1. 

5.1 SWMU 67 Data Evaluation Results 
Step 1 – Does the data quality evaluation indicate the dataset as a whole is available and useful for the 
intended purpose? 

Phase II ECP (2004) 

Three subsurface soil samples and two groundwater samples were collected during the ECP study (LANTDIV, 
2004). QA/QC samples were collected as part of the ECP study; however, the analytical data were not validated. 
Therefore, the “B”-qualified data are considered to be non-detects in this evaluation. The raw analytical data are 
provided in Appendix D. The data are discussed in Steps 2, 3, 4, and 6 as part of the screening value and spatial 
extent considerations. However, the soil data were collected below 6 ft bgs, and neither the soil nor groundwater 
results were validated. In addition, more recent groundwater data from permanent monitoring wells were 
collected from the same general area. Therefore, ECP data were not incorporated into the Step 5 human health 
and ecological risk evaluations.  

Phase I RFI (2010 and 2014)  

Following receipt of the analytical data from the laboratory, the data were validated by a third-party data 
validation subcontractor. The data validation summary reports are provided in Appendix E. A data usability 
assessment of the validated data was performed to evaluate the overall measurement performance results 
(reliability) and their potential effects on data availability for decision-making. The data as a whole are of good 
quality and usable for the purpose of evaluating releases as a result of SMWU 67 activities. The majority of the 
data is usable with only 4.5% of the total results “R” qualified as rejected. The data quality evaluation performed 
on the data is provided in Appendix F.  
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Step 2 – Were any inorganics detected above the NAPR background screening values or were any non-
inorganics detected? 

Analytical data for inorganics were compared to the NAPR background criteria presented in the Background 
Threshold Value Evaluation and Recommendations for Naval Activity Puerto Rico (CH2M HILL, 2013b). The 
analytes detected during the ECP and Phase I RFI are shown in Tables 5-1 through 5-3. The following summarizes 
the organic detections and inorganic detections above background. 

Surface Soil 

• VOCs: Ten VOCs were detected in surface soil (Table 5-1). 

• SVOCs: Seventeen SVOCs were detected in surface soil (Table 5-1). 

• TPH: TPH-DRO was detected in surface soil (Table 5-1).  

• Inorganics: Nine inorganics were detected in surface soil at concentrations conservatively considered 
exceedances of background values. Seven of these inorganics were detected above the NAPR background 
value (Table 5-1). Two of the 9 inorganics, silver and thallium, do not have established NAPR background 
values. Silver was not detected in background surface soil samples; therefore, all detections of silver were 
considered exceedances. A statistical background value could not be established for thallium because it was 
only detected in one background surface soil sample; therefore, thallium detected in surface soil at 
concentrations above the single background concentration were considered exceedances. 

Subsurface Soil 

• VOCs: Eleven VOCs were detected in subsurface soil (Table 5-2).  

• SVOCs: Seventeen SVOCs were detected in subsurface soil (Table 5-2). 

• TPH: TPH-DRO was detected in subsurface soil (Table 5-2).  

• Inorganics: Fifteen inorganics were detected in subsurface soil at concentrations conservatively considered 
exceedances of background values. Thirteen of these inorganics were detected in subsurface soil above the 
NAPR subsurface soil-clay background value. Two of the 15 inorganics, antimony and silver, do not have 
established NAPR soil background values. Statistical background values could not be established for antimony 
and silver because they each were only detected in one background subsurface soil sample; therefore, 
antimony and silver detected in subsurface soil at concentrations above their single respective background 
concentration were considered exceedances. 

Groundwater 

• VOCs: Five VOCs were detected in groundwater (Table 5-3). 

•  SVOCs: Twelve SVOCs were detected in groundwater (Table 5-3).  

• TPH: TPH-DRO and TPH-GRO were detected in groundwater (Table 5-3), but only in the unvalidated samples 
collected during the ECP. 

• Inorganics: Two inorganics were detected in groundwater at concentrations conservatively considered 
exceedances of background values. One of these inorganics, vanadium, was detected in groundwater above 
the dissolved metals NAPR groundwater background value, but was not detected above the total metals NAPR 
groundwater background value. One of the two inorganics, thallium, does not have an established total or 
dissolved metals NAPR groundwater background value. Thallium was not detected in background 
groundwater samples; therefore, all detections of thallium were considered exceedances. 
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Step 3 – Are there any inorganic constituents above background or non-inorganic constituents that are 
potentially attributable to a historical RCRA release from SWMU 67? 

Based on the potential historical use of the site as a gas station and vehicle maintenance facility, the presence of 
VOCs, SVOCs, and inorganics in the vicinity of the former building and concrete pad may be attributable to 
historical RCRA-related releases. However the following considerations are noteworthy: 

TPH is not generally considered a RCRA constituent; however, its distribution and concentrations can be used to 
assess the likelihood of the use of the area as a gas station. For example, if TPH was detected in significant 
concentrations, the location of former underground storage tanks (USTs) (and use of the area as a gas station) 
may be suggested. At SWMU 67, TPH slightly exceeded the PREQB UST program screening value of 100 milligrams 
per kilogram (mg/kg) in soil at one location (67SB05), with a concentration of 110 mg /kg. However, the 
exceedance occurred in surface soil and TPH did not exceed the PREQB UST program screening value in 
subsurface soil or groundwater. In fact, no TPH was detected in groundwater during the RFI. LNAPL was not 
observed during well installation or groundwater sample collection efforts. Additionally, polycyclic aromatic 
hydrocarbons (PAHs) (which are typically the most toxic fraction of the TPH) were not detected at concentrations 
that indicate a release occurred above USEPA thresholds, as discussed in further detail in the following sections. 
All of this information, in conjunction with the lack of geophysical evidence that a UST was present at the site, 
suggests a release associated with a UST did not occur and that the site may not have been used as a gas station. 
In fact, the low levels of petroleum constituents detected in site media are likely representative of normal 
vehicular traffic in and around the site because it is common to detect these constituents at low levels where 
vehicles and petroleum-related products such as asphalt are present. 

Soil boring/monitoring well SB08/67GW08 is west of Langley Drive and upgradient of SWMU 67, so the detected 
concentrations of VOCs, SVOCs, and inorganics above background at this location are not attributable to releases 
associated with the SMWU, and are, in fact, more representative of local background, including anthropogenic 
constituents ubiquitous across the facility or upgradient of SWMU 67. In addition, samples collected in drainage 
swales conveying runoff from SWMU 67 also convey runoff from areas topographically upgradient of the facility 
through the storm sewer system. Therefore, the presence of VOCs, SVOCs, and inorganics in samples east of 
Langley Drive around the tennis courts and in the vicinity of the concrete pad (i.e., at SWMU 67) at similar 
concentrations to those detected from SB08/67GW08 may represent localized background conditions for the 
inland flat area. Samples collected within the drainage swales, although influenced by SWMU 67 runoff, may also 
be representative of background conditions in the inland flat area. 

Although considered further in the decision process, the site-wide arsenic concentrations may not be attributable 
to a release. A 2003 Agency for Toxic Substances and Disease Registry (ATSDR) study indicated the presence of 
naturally occurring arsenic up to 22 mg/kg on the island of Puerto Rico (ATSDR, 2003). Another study at NAPR has 
indicated arsenic may be attributable to background at detected concentrations up to 4.3 mg/kg (Agviq/ 
CH2M HILL, 2011). Only one surface soil sample and one subsurface sample (collected from 1 to 2 ft bgs) 
exceeded 4.3 mg/kg at SWMU 67 (5.0 mg/kg). This information suggests that arsenic concentrations in soil at 
SWMU 67 are wholly or primarily attributable to background. 

Several inorganics (barium, beryllium, cadmium, chromium, cobalt, copper, lead, mercury, nickel, selenium, silver, 
thallium, vanadium, and zinc) were detected in soil above the NAPR background values. The most predominant 
exceedances of metals occurred in subsurface soil at 67-SB01, adjacent to the potential former gas station/ 
maintenance pit and concrete pad. Aside from the 67-SB01 areas, there are relatively few and minor 
concentrations exceeding background. The low frequency and magnitude of inorganic exceedances of background 
screening values, complimented by the general absence or low levels of organic concentrations, indicate the 
potential releases from site activities were minimal and may have been due primarily to general use, not RCRA-
related releases, especially considering the sampling was biased to the most likely locations of releases and 
associated contaminant transport pathways, with the exception of the tennis court area. In addition, none of the 
subsurface soil samples collected in January and July 2014 and analyzed for cobalt exceeded NAPR background 
values. The subsurface soil samples collected in 2014 determined that the single elevated cobalt concentration 
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found previously during the March 2010 field investigation is isolated and there is no indication of a release 
warranting additional investigation or action.  

Step 4 – Are there any exceedances (over that of background) of the most conservative screening values? 

In this step of the decision analysis, the detected organic and inorganic constituents detected above the 
background values were compared to screening values. Soil concentrations were compared to the USEPA 
residential and industrial soil RSLs and soil-to-groundwater SSLs at a DAF of 1 (meaning there is no 
dilution/attenuation and the concentration in groundwater is the same as that in the soil leachate). Groundwater 
concentrations were compared to the Federal MCLs, Puerto Rico Water Quality Standards for Class SG, and the 
USEPA Tapwater RSLs (adjusted for a target HQ of 0.1, as applicable). Surface soil exceedances were also screened 
against ecological soil screening values. Those constituents that exceeded one or more criteria (and background 
for inorganics) are listed by medium, as follows. Tables 5-1 through 5-3 present the ECP and RFI exceedances of 
screening criteria for surface soil, subsurface soil, and groundwater, respectively. Sample locations and 
exceedances of screening criteria are provided on Figures 5-2 through 5-7.  

Surface Soil (Table 5-1 and Figures 5-2 through 5-3):  

• VOCs: No VOCs were detected in surface soil above the screening values. 

• SVOCs (Figure 5-2): Four SVOCs were detected in surface soil above screening values.  

− Benzo(a)anthracene was detected at a concentration of 28 micrograms per kilogram (µg/kg) at 67SD01 
and 52 µg/kg at 67SD05, above the SSL at a DAF of 1 of 10 µg/kg. 

− Benzo(a)pyrene was detected at a concentration of 70 µg/kg at 67SD05, above the residential RSL of 
15 µg/kg.  

− Benzo(b)fluoranthene was detected at a concentration of 110 µg/kg at 67SD05, above the SSL at a DAF of 
1 of 41 µg/kg. 

− Dibenz(a,h)anthracene was detected at a concentration of 28 µg/kg at 67SD05, above the residential RSL 
of 15 µg/kg and SSL at a DAF of 1 of 13 µg/kg.  

• Inorganics (Figure 5-3): Nine inorganics were detected in surface soil above NAPR background screening 
values. Seven of the nine inorganics also exceeded one or more other screening values.  

− Arsenic was detected in surface soil within and adjacent to the earthen drainage swale at a concentration 
of 2.9 mg/kg at 67SS01 and 5.0 mg/kg at 67SS02, above the residential and industrial RSLs of 0.67 mg/kg 
and 3.0 mg/kg, respectively, and the SSL at a DAF of 1 of 0.29 mg/kg. As noted in Step 3, arsenic is likely 
associated with background.  

− Copper was detected at a concentration of 277 mg/kg at 67SB02, above the SSL at a DAF of 1 of 46 mg/kg 
and the soil screening value for lower trophic level soil organisms of 70 mg/kg.  

− Lead was detected at concentrations ranging from 35.6 mg/kg to 134 mg/kg, above the SSL at a DAF of 
1 of 14 mg/kg at three locations and above the soil screening value for lower trophic level soil organisms 
of 120 mg/kg at one of those locations. 

− Mercury was detected at a concentration of 0.17 mg/kg at 67SB08, slightly above the SSL at a DAF of 1 of 
0.1 mg/kg and the soil screening value for lower trophic level soil organisms of 0.1 mg/kg. This detection 
is slightly above the background value of 0.131 mg/kg. 

− Selenium was detected at concentrations ranging from 1.2 mg/kg to 2.2 mg/kg, above the SSL at a DAF of 
1 of 0.26 mg/kg and the soil screening value for lower trophic level soil organisms of 0.52 mg/kg at seven 
locations. 

− Thallium was detected at concentrations of 0.18 mg/kg at 67SD05 and 0.3 mg/kg at 67SB02, above the 
adjusted residential RSL of 0.078 mg/kg and SSL at a DAF of 1 of 0.14 mg/kg. 67SD05 is located at the 
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most downgradient area of the drainage swale and may represent concentrations of constituents 
reflective of background conditions upgradient of the site. 

− Vanadium was detected at concentrations ranging from 320 mg/kg to 371 mg/kg, above the adjusted 
residential RSL of 39 mg/kg, SSL at a DAF of 1 of 86 mg/kg, and the soil screening value for lower trophic 
level soil organisms of 130 mg/kg at two locations.  

Subsurface Soil (Table 5-2 and Figures 5-4 through 5-5):  

• VOCs (Figure 5-4): One VOC was detected in subsurface soil above screening values.   

− Tetrachloroethene was detected at a concentration of 2.4 µg/kg at 13E-SB03-05, slightly above the SSL at 
a DAF of 1 of 2.3 µg/kg. However, the soil sample from this location was collected during the ECP, the 
result was not validated, and the sample was collected from a depth greater than 6 ft bgs. 

• SVOCs (Figure 5-4): Two SVOCs were detected in subsurface soil above screening values. 

− Dibenzo(a,h)anthracene was detected at a concentration of 110 µg/kg at 13E-SB01-04 and 63 µg/kg at 
13E-SB02-05, above the residential RSL of 15 µg/kg and SSL at a DAF of 1 of 13 µg/kg. However, the soil 
samples from these two locations were collected during the ECP, the results were not validated, and the 
samples were collected from depths greater than 6 ft bgs. Dibenzo(a,h)anthracene was not detected 
above the residential RSL in all other subsurface soil samples collected at the SWMU. 

− Naphthalene was detected at a concentration of 1.4 µg/kg at 67SB01, above the SSL at a DAF of 1 of 
0.54 µg/kg. 

• Inorganics (Figure 5-5): Fifteen inorganics were detected in subsurface soil above NAPR background screening 
values. Thirteen of the fifteen inorganics also exceeded one or more other screening values. Although the 
inorganics exceeding the regulatory screening values were detected sporadically across the site, with cobalt 
being the most common, the maximum concentrations of inorganics exceeding these criteria generally were 
localized to a single subsurface soil sample collected from 5 to 7 ft bgs at 67SB01, which is just north of the 
concrete pad. 

− Barium was detected at a concentration of 652 mg/kg at 67SB01-03, above the SSL at a DAF of 1 of 
82 mg/kg at two locations. 

− Beryllium was detected at a concentration of 4.9 mg/kg at 67SB01-03, above the SSL at a DAF of 1 of 
3.2 mg/kg. 

− Chromium was detected at a concentration of 233 mg/kg at 67SB01-03, above the residential RSL for 
hexavalent chromium of 0.30 mg/kg, industrial RSL 6.3 mg/kg, and SSL at a DAF of 1 of 180,000mg/kg. 

− Cobalt was detected at concentrations ranging from 58.8 mg/kg to 472 mg/kg during the March 2010 
subsurface soil sampling investigation, above the adjusted residential RSL of 2.3 mg/kg and the SSL at a 
DAF of 1 of 0.27 mg/kg at five locations, and above the industrial RSL of 35 mg/kg at seven of those 
locations. During the January and July 2014 subsurface soil sampling investigation, cobalt was detected at 
concentrations from 7.2 mg/kg to 36.5 mg/kg, above the adjusted residential RSL of 2.3 mg/kg and the 
SSL at a DAF of 1 of 0.27 mg/kg at the 6 additional locations, and above the industrial RSL of 35 mg/kg at 
two of those locations.  

− Copper was detected at concentrations of 493 mg/kg at 67SB07-05 and 681 mg/kg at 67SB01-03, above 
the adjusted residential RSL 310 mg/kg and SSL at a DAF of 1 of 46 mg/kg. 

− Lead was detected at a concentration of 27.4 mg/kg, above the SSL at a DAF of 1 of 14 mg/kg at 
67SB08-01. However, the location (soil boring SB08) is west of Langley Drive and upgradient of SWMU 67, 
so the detected concentration is more representative of local background, as discussed in Step 3. 
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− Mercury was detected at concentrations ranging from 0.12 mg/kg to 0.22 mg/kg, above the SSL at a DAF 
of 1 of 0.1 mg/kg at three locations.  

− Nickel was detected at a concentration of 310 mg/Kg, which is above background and exceeds the 
adjusted residential RSL and SSL at a DAF of 1 of 26 mg/kg at one location and at concentrations above 
only the SSL at one location. The concentration that exceeded the SSL is below the background value of 
34.1 mg/kg. 

− Thallium was detected at a concentration of 4.2 mg/kg at 67SB01-03, at a concentration of 0.31 mg/kg at 
67SB01D, at and 0.58 mg/kg at 67SB02-01, above the adjusted residential RSL of 0.078 mg/kg and SSL at a 
DAF of 1 of 0.14 mg/kg.  

− Vanadium was detected at concentrations of 821 mg/kg at 67SB07-05 and 1,480 mg/kg at 67SB01-03, 
above the adjusted residential and industrial RSLs of 39 mg/kg and 580 mg/kg, respectively, and SSL at a 
DAF of 1 of 86 mg/kg.  

− Zinc was detected at a concentration of 541 mg/kg at 67SB01-03, above the SSL at a DAF of 1 of 
370 mg/kg. 

Groundwater (Table 5-3 and Figure 5-6):  

• VOCs: No VOCs were detected in groundwater above the screening values.  

• SVOCs: One SVOC was detected in groundwater above screening values.  

− Naphthalene was detected at a concentration of 1 microgram per liter (µg/L) at 67GW07, above the tap-
water RSL of 0.17 µg/L.  

• Inorganics: Two total and/or dissolved inorganics were detected in groundwater above background and one 
or more additional screening value. 

− Thallium (total and dissolved) was detected at concentrations ranging from 0.05 µg/L to 0.61 µg/L, above 
the adjusted tapwater RSL of 0.02 µg/L and the Puerto Rico Groundwater Quality Standard of 0.24 µg/L at 
five locations, and above just the adjusted tapwater RSL at two locations. 

− Vanadium (dissolved) was detected at concentration s ranging from 21.4 µg/L to 90.9 µg/L, above the 
adjusted tapwater RSL of 8.6 µg/L at four locations. However, only one of the detections, at 67GW03, 
exceeded the background value of 72.9 µg/L.  

Step 5 – Can more realistic evaluations of the data be performed, and if so, do they suggest contaminant levels 
warrant no further investigation or action? 

Human Health Evaluation 

As a conservative approach, risk estimates were prepared for a future residential (i.e., unrestricted) scenario as 
well as the industrial scenario at SWMU 67. All validated soil (up to 6 ft bgs) and groundwater data collected as 
part of the Phase I RFI were included in this evaluation. Based on the more realistic depth of soil contact by 
human receptors, soil samples collected from depths of 0 to 6 ft bgs were used in the human health evaluation. As 
a conservative approach, soil sample depths that straddle this depth (e.g., collected from 5 to 7 ft bgs) were 
included in the evaluation. 

The residential and industrial soil RSLs from January 2015 (USEPA, 2015), adjusted for a HQ of 0.1, were used to 
screen detected concentrations in surface soil and total soil (merged surface and subsurface soil). Detected 
concentrations in groundwater were compared to the tapwater RSLs (USEPA, 2015) and the Puerto Rico 
Groundwater Quality Standards for Class SG waters from 2014. The RSLs for non-carcinogenic effects were 
adjusted (lowered) by a factor of 0.1 to account for cumulative non-carcinogenic effects, with the exception of 
lead. Constituents exceeding the screening levels are presented in Tables 5-4 and 5-5.  
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ELCRs and non-cancer HQs were estimated for a residential scenario (Table 5-4), industrial scenario (Table 5-5), 
and groundwater potable use scenario (Tables 5-4 and 5-5). ELCRs and non-cancer HQs were calculated using the 
ratio of RSLs and EPC as follows: 

• Non-cancer HQ = EPC / Non-cancer RSL (based on HQ of 1) 
• ELCR = EPC x 10-6 / Cancer RSL (based on ELCR = 10-6) 

The estimated ELCRs and HQs were compared to USEPA’s acceptable risk range of 1 to 100 in a million (1 x 10-6 to 
1 x 10-4) and an acceptable HQ of 1, respectively. Generally, corrective actions are not warranted for site media 
with an ELCR of 1 x 10-4 or below, or a HQ of 1 or less. Inorganic constituent concentrations detected in soil and 
groundwater were also compared to the BTVs (CH2M HILL, 2013b), as presented in Tables 5-4 and 5-5. The results 
of the risk screening evaluation are discussed as follows for the residential and industrial exposure scenarios. 

• Soil – Residential Evaluation 

Chromium (conservatively assumed to be hexavalent chromium [Cr6+] in the screening step) and cobalt in soil 
were detected at concentrations above BTVs and RSLs (unadjusted for chromium and adjusted for cobalt) at 
concentrations exceeding 100 times the screening levels (Table 5-4). Due to the small site size (2.5 acres), the 
lack of preferential exposure areas onsite, the areal extent of exceedances at various locations across the site, 
and the low magnitude of background exceedance, no hot spots were identified and all soil data were merged 
in the residential evaluation. 

Seven inorganics (arsenic, chromium, cobalt, copper, nickel, thallium, and vanadium) and two PAHs were 
detected in surface soil (0 to 2 ft) or total soil (0 to 6 ft) above both human health screening levels for 
residential land use and BTVs (inorganics only; see Table 5-4). An iterative approach was used if the maximum 
detected concentration caused an exceedance of USEPA’s acceptable risk levels; USEPA’s ProUCL software 
was used to calculate the 95% UCL of the mean concentration if more than eight analytical results were 
available for the constituent. 

− Arsenic was detected in 11 of 15 surface soil samples and 19 of 26 total soil samples above its residential 
RSL (0.67 mg/kg). Based on the 95% UCL concentration (2.5 mg/kg) in surface soil, the ELCR is 4 x 10-6 and 
the non-cancer HQ is 0.07, which are within USEPA’s acceptable levels, such that arsenic would not be 
identified as a risk driver. Further, as noted previously, arsenic concentrations at the site are likely 
attributable to background. 

− Chromium was detected in all 15 surface soil samples and all 26 total soil samples above its residential RSL 
(0.30 mg/kg based on Cr6+). However, trivalent chromium (Cr3+) is the expected form of chromium present 
at the site based on the NAPR’s environmental and geological conditions, which are similar to those on 
Vieques. The chromium memorandum provided in Appendix C, which is applicable to NAPR, provides the 
rationale for why the prevalent form of chromium on Vieques is Cr3+. Hazard estimates associated with 
the maximum detected concentration (233 mg/kg) of Cr3+ in 0 to 6 ft of soil are far below USEPA’s target 
HI of 1 (non-cancer HQ is 0.002). Therefore, chromium would not be identified as a risk driver. In addition, 
with the exception of one subsurface soil sample, chromium concentrations are at or below its BTV. 

− Cobalt was detected in all 15 surface soil samples and all 33 total soil samples above its adjusted 
residential RSL (2.3 mg/kg). Based on the 95% UCL concentration (106 mg/kg) in total soil, the ELCR is 
3 x 10-7 and the non-cancer HQ is 5, the latter of which exceeds USEPA’s target HQ, such that cobalt would 
be identified as a risk driver. However, if the cobalt detected at SWMU 67 were associated with site-
related activities, it is reasonable to assume that additional constituents associated with these activities 
would have been observed as further indicators of obvious releases, which is not the case (see Step 3 
discussion).  

− Copper was not detected above the adjusted RSL in surface soil and was detected in only 1 of 26 total soil 
samples above its adjusted residential RSL (310 mg/kg). Based on the maximum detected concentration 
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(681 mg/kg), the non-cancer HQ is 0.2, which is within USEPA’s acceptable level, such that copper would 
not be identified as a risk driver.  

− Nickel was detected in no surface soil samples and 1 of 26 total soil samples above its adjusted residential 
RSL (150 mg/kg). Based on the maximum detected concentration (310 mg/kg), the ELCR is 2 x 10-8 and the 
non-cancer HQ is 0.2, which are within USEPA’s acceptable levels, such that nickel would not be identified 
as a risk driver.  

− Thallium was detected in 4 of 15 surface soil samples and 9 of 26 total soil samples above its adjusted 
residential RSL (0.078 mg/kg). Based on the 95% UCL concentration (1.3 mg/kg), the non-cancer HQ is 2, 
which exceeds USEPA’s acceptable level, such that thallium would be identified as a risk driver. However, 
the thallium concentrations are above the BTVs (0.27 mg/kg for subsurface soil) in only one of the surface 
soil samples (0.3 mg/kg) and three of the subsurface soil samples (maximum concentration of 4.2 mg/kg). 
The remaining surface and subsurface soil background exceedances are located at 67SB01 and 67SB02, 
north and east of the concrete pad/pit area, respectively. There is no evidence that thallium would be 
associated with gas station/service center activities, as thallium is used mostly in manufacturing electronic 
devices, switches, and closures, primarily for the semiconductor industry. It also has limited use in the 
manufacture of special glass and for certain medical procedures. Thallium enters the environment 
primarily from coal-burning and smelting, in which it is a trace contaminant of the raw materials 
(ATSDR, 1992). Therefore, its presence at SWMU 67 is not likely due to a site-related release. 

− Vanadium was detected in all 15 surface soil samples and all 26 total soil samples above its adjusted 
residential RSL (39 mg/kg). Based on the 95% UCL concentration (480 mg/kg) in total soil, the non-cancer 
HQ is 1, which does not exceed USEPA’s acceptable level, such that vanadium would not be identified as a 
risk driver.  

− Benzo(a)pyrene was detected in 1 of 15 surface soil and 1 of 26 total soil samples above its residential RSL 
(15 µg/kg). Based on the 95% UCL concentration (31 µg/kg), the ELCR is 2 x 10-6, which is within USEPA’s 
acceptable range, such that benzo(a)pyrene would not be identified as a risk driver. 

− Dibenz(a,h)anthracene was detected in 1 of 15 surface soil and 1 of 26 total soil samples above its 
residential RSL (15 µg/kg). Based on the 95% UCL concentration (4.5 µg/kg), the ELCR is 3 x 10-7, which is 
within USEPA’s acceptable range, such that dibenz(a,h)anthracene would not be identified as a risk driver. 

Based on maximum detected concentrations of chromium, copper, and nickel, and 95% UCLs of arsenic, 
cobalt, thallium, vanadium, benzo(a)pyrene, and dibenz(a,h)anthracene, the cumulative ELCR is 6 x 10-6 and 
the maximum target organ-specific HI is 5 (Table 5-4); the cumulative ELCR is within USEPA’s acceptable 
range, while the target organ-specific HI is above USEPA’s acceptable level. Consequently, there is a concern 
for potential effects from cobalt and thallium in soil at SWMU 67 for a residential land use scenario. As 
previously noted, thallium is not likely associated with gas station/service center activities and there is not 
strong evidence that cobalt concentrations are due to a site-related release. 

− The predominant inorganic risk driver (cobalt) is present in the deeper subsurface soil (5 to 7 ft bgs) 
sample SB01, adjacent to the former concrete pad and pit; at this depth, the likely impact to human 
receptor exposure is minimal and concentrations do not appear to be migrating to groundwater at levels 
that would result in an unacceptable risk as a result of a site release. In addition, the presence of cobalt, 
which may be associated with maintenance shop and gas station use, would likely accompany VOCs 
and/or SVOCs if it were attributable to a site-related release, which is not the case. 

− In other areas of the site, cobalt, which was identified as a risk driver and may have some association with 
gas station/service center activities, is comparable to the BTV, concentrations in other areas upgradient of 
the concrete building and gas station area where service center uses were most likely to occur, and/or 
concentrations west of Langley drive. Releases associated with former gas station/service center uses are 
not likely in these areas. 
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• Soil – Industrial Evaluation 

No chemicals in soil were detected above background and adjusted RSLs at concentrations exceeding 
100 times the screening levels (Table 5-5). Therefore, no hot spots were identified and all soil data were 
merged in the industrial scenario evaluation.  

Five inorganics (arsenic, chromium, cobalt, thallium, and vanadium) were detected in surface soil (0 to 2 ft) or 
total soil (0 to 6 ft) above both human health screening levels for industrial land use and BTVs (Table 5-5). An 
iterative approach was used if the maximum detected concentration caused an exceedance of USEPA’s 
acceptable risk levels; USEPA’s ProUCL software was used to calculate the 95% UCL on the mean 
concentration if more than eight analytical results were available for the chemical. 

− Arsenic was detected in 1 of 15 surface soil samples and 1 of 26 total soil samples above its industrial RSL 
(3.0 mg/kg). Based on the 95% UCL concentration (2.5 mg/kg) in surface soil, the ELCR is 8 x 10-7 and the 
non-cancer HQ is 0.005, which are less than USEPA’s acceptable levels, such that arsenic would not be 
identified as a risk driver. Further, as previously noted, arsenic concentrations at the site are likely 
attributable to background. 

− Chromium was detected in all 15 surface soil samples and all 26 total soil samples above its industrial RSL 
(6.3 mg/kg based on Cr6+). Based on the maximum detected concentration (233 mg/kg) and the expected 
form of chromium (Cr3+) at the site, the non-cancer HQ is 0.0001, which is within USEPA’s acceptable 
level, such that chromium would not be identified as a risk driver. In addition, as previously noted, with 
the exception of one subsurface soil sample, chromium concentrations are below its BTV. 

− Cobalt was detected in 4 of 15 surface soil samples and 11 of 33 total soil samples above its adjusted 
industrial RSL (35 mg/kg). Based on the 95% UCL concentration (106 mg/kg) in total soil, the ELCR is 
6 x 10-8 and the non-cancer HQ is 0.3, which are less than USEPA’s acceptable levels, such that cobalt 
would not be identified as a risk driver.  

− Thallium was detected in no surface soil samples and 1 of 26 total soil samples above its adjusted 
industrial RSL (1.2 mg/kg). Based on the maximum detected concentration (4.2 mg/kg) in total soil, the 
non-cancer HQ is 0.4, which is less than USEPA’s acceptable level, such that thallium would not be 
identified as a risk driver.  

− Vanadium was detected in no surface soil samples and 1 of 26 total soil samples above its adjusted 
industrial RSL (580 mg/kg). Based on the maximum detected concentration (1,480 mg/kg) in total soil, the 
non-cancer HQ is 0.3, which is less than USEPA’s acceptable level, such that vanadium would not be 
identified as a risk driver.  

− Based on maximum detected concentrations of chromium, thallium, and vanadium, and 95% UCL 
concentrations of arsenic and cobalt, the cumulative ELCR is 9.1 x 10-7 and the maximum target organ-
specific HI is 0.6 (see Table 5-5), which are less than USEPA’s acceptable levels. Consequently, there is not 
a concern for potential cumulative effects from constituents in soil at SWMU 67 for an industrial land use 
scenario. 

• Groundwater 

Naphthalene was the only organic constituent detected in groundwater above the human health screening 
level (Tables 5-4 and 5-5).  
− Naphthalene was detected in one sample, at a concentration of 1 µg/L. The estimated ELCR is 6 x 10-6 and 

the non-cancer HQ is 0.2, which are within USEPA’s acceptable levels, such that naphthalene would not be 
identified as a risk driver. 

Eight inorganics (antimony, arsenic, chromium, cobalt, nickel, selenium, thallium, and vanadium) were 
detected in groundwater above human health screening levels. Based on maximum detected concentrations 
of naphthalene, and the 8 inorganics (the higher of the “total” and “dissolved” results was used for each 
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inorganic), the cumulative ELCR is 2 x 10-4 and the maximum target organ-specific HI is 6 (Tables 5-4 and 5-5), 
which exceed USEPA’s acceptable levels. Consequently, there is a concern for potential cumulative effects 
from multiple inorganics in groundwater at SWMU 67 if the groundwater is used as a potable source. 
However, none of the detected concentrations exceeded MCLs and, with the exception of thallium, which was 
not detected in background samples, all of the inorganics are attributable to background (i.e., less than BTVs, 
with the exception of one detected concentration of dissolved vanadium ). Therefore, the potable use 
concern is not site-related.  

• Cumulative Soil and Groundwater  

Potential cumulative risks from residential and industrial exposure to soil and potable use of groundwater 
were evaluated. As indicated in Tables 5-4 and 5-5, the cumulative ELCR is 2 x 10-4 for both residential and 
industrial land use. The maximum target organ-specific HI is 11 for residential use as a result of cobalt, in soil 
and groundwater. The maximum target organ-specific HI for industrial use is 6 due to the presence of cobalt 
in groundwater (potable use). Therefore, there is a concern for cumulative effects from soil and potable 
groundwater use under a hypothetical residential scenario. However, as previously discussed, concentrations 
of thallium in soil are not likely site-related and the highest concentrations of cobalt in soil predominately 
occur in the deeper soil at 67-SB01. In addition, it is reasonable to expect that other contaminants, such as 
VOCs and SVOCs and other metals, would be present with cobalt if it were site-related from a release 
associated with a gas station/service center. Soil exposures associated with industrial use of the property are 
within USEPA’s acceptable levels and the risks associated with potable use of groundwater are not 
attributable to a site release.  

Ecological Evaluation 

The primary complete ecological exposure pathways at SWMU 67 are to surface soil on the site and in the 
drainage swale. Thus, only soil data within the 0- to 1-ft interval from the site and swale were screened for direct 
exposures (of all detected constituents) to soil organisms (plants and soil invertebrates). The hydrology of the 
drainage swale is irregular and the presence of standing or flowing water is highly transitory. Thus, the drainage 
swale samples are more similar to soil than to sediment, even though most of this area is within the wetland 
boundary, and these samples are appropriately treated as soil, not sediment (see Section 3.2). Also, the one 
surface water sample collected near the culvert was not screened since this area is too small (about 8 ft long by 
4 ft wide) and the water too transitory to provide significant suitable habitat for aquatic receptors. However, the 
water in this pool was incorporated into the food web models as a possible drinking water source. 

Based on site size and habitat characteristics, exposure of bioaccumulative constituents in surface soil to upper 
trophic level receptors (birds and mammals) was also considered. Evaluation of the surface soil samples (0 to 1 ft 
from the site and 0 to 6 inches from the swale) was conducted in two steps. In the first step, maximum surface 
soil concentrations were compared to bird and mammal Eco-SSLs. Constituents that exceeded either the bird or 
mammal Eco-SSL (or if the bioaccumulative constituent did not have either a bird or mammal Eco-SSL) were 
modeled for site-specific food web exposures to the Norway rat, Indian mongoose, pearly-eyed thrasher, common 
ground dove, and red-tailed hawk, in accordance with the ERA Protocol jointly developed by USEPA, PREQB, and 
the Navy for the Vieques facility (CH2M HILL, 2010a, as updated in August 2010 [CH2M HILL, 2010b]). Food web 
model calculations and the resulting HQs based on 95% UCL and mean surface soil concentrations are presented 
as follows. 

• No VOCs or SVOCs were detected in site surface soil samples above soil screening values for lower trophic 
level soil organisms (plants and soil invertebrates).  

• Copper, lead, mercury, selenium, and vanadium exceeded both soil screening values for lower trophic level 
soil organisms (plants and soil invertebrates) and BTVs in surface soil (Tables 5-6 and 5-7). None of these 
constituents poses an unacceptable risk to plants and soil invertebrates based on the following: 

− Copper exceeded both the ecological screening value for soil organisms (maximum HQ of 3.96) and the 
background UTL in just 1 of 15 surface soil samples, at a maximum ratio to the background UTL of 1.44 
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(Table 5-6). This information suggests that exposures to copper in surface soil on the site are not 
ecologically significant relative to background. 

− Lead exceeded the ecological screening value for soil organisms (maximum HQ of 1.12) in 1 of 15 surface 
soil samples, although the field duplicate of the exceeding sample was less than the screening value 
(Table 5-6). The 95% UTL and mean lead concentration were less than the ecological screening value for 
soil organisms. This information suggests that exposures to lead in surface soil are not ecologically 
significant. 

− Mercury exceeded both the ecological screening value for soil organisms (maximum HQ of 1.70) and the 
background UTL (maximum ratio of 1.30) in just 1 of 15 surface soil samples (Table 5-6). However, the one 
exceedance was in the duplicate of sample 67SB08-00 (the parent sample did not exceed), which is 
located offsite on the other side of Langley Drive in a maintained grass area. In addition, the 95% UTL and 
mean mercury concentrations were less than the ecological screening value for soil organisms and the 
background value. This information suggests that exposures to mercury in surface soil on the site are not 
ecologically significant. 

− Selenium exceeded both the ecological screening value for soil organisms (maximum HQ of 4.23) and the 
background UTL (maximum ratio of 2.06) in 9 of 15 surface soil samples (Table 5-6). The soil screening 
value, however, is based on potential impacts to plants. As noted previously, the non-developed portion 
of the site is heavily vegetated and there is no sign of stress to plants. The maximum surface soil 
concentration is less than soil screening values based on other receptors (e.g., 4.10 mg/kg for soil 
invertebrates). In addition, the maximum surface soil concentration was in sample 67SB08-00, which is 
located offsite on the other side of Langley Drive in a maintained grass area. All other screening value 
exceedances (range of 1.5 to 1.6 mg/kg) were only slightly higher than the maximum background 
(1.20 mg/kg). This information suggests that exposures to selenium in surface soil on the site are not 
ecologically significant. 

− Vanadium exceeded both the ecological screening value for soil organisms (maximum HQ of 2.85) and the 
background UTL in 2 of 15 surface soil samples (Table 5-6). The maximum ratio to the background UTL 
was only 1.30. However, the one exceedance outside of the drainage swale was in sample 67SB08-00, 
which is located offsite on the other side of Langley Drive in a maintained grass area. There was one 
exceedance of soil screening values and background UTLs in the drainage swale. However, this 
exceedance was of low magnitude relative to background and the swale is not directly connected to the 
site hydrologically, suggesting that it is not site-related. This information suggests that exposures to 
vanadium in surface soil on the site are not ecologically significant relative to background and not the 
result of a site-related release. 

Antimony, cadmium, chromium, copper, lead, selenium, vanadium, and zinc exceeded soil screening values 
(Eco-SSLs) protective of upper trophic level organisms (Table 5-7) and were retained for site-specific food web 
modeling using the five bird and mammal receptors listed at the beginning of this section and 95% UCL and mean 
surface soil concentrations. Calculations and HQs are shown in Tables 5-8 through 5-17. Based on a comparison to 
No Observed Adverse Effect Levels (NOAELs), both the 95% UCL and mean exposures doses for vanadium resulted 
in a HQ above 1 for the common ground dove and pearly-eyed thrasher. Both the 95% UCL and mean exposure 
doses for vanadium also resulted in exceedances of the Maximum Acceptable Toxicant Concentration (MATC) 
(and Lowest Observed Adverse Effect Level [LOAEL]) for the dove and thrasher, suggesting unacceptable risk to 
these two upper trophic level receptors based upon the decision rule in the Vieques ERA protocol (unacceptable 
risk if the mean exposure dose HQ based on the MATC is greater than 1). However, as previously discussed, 
vanadium exceeded background in just 2 of 15 surface soil samples and none on the site proper (the exceedances 
were in samples across Langley Drive and in the offsite drainage swale). The maximum ratio to the background 
UTL was only 1.20. This information suggests that exposures for upper trophic level receptors to vanadium in 
surface soil on the site are not ecologically significant relative to background. 
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Soil to Groundwater Pathway Evaluation 

An evaluation of soil data was completed to compare soil to groundwater SSLs at a DAF of 1 (meaning there is no 
dilution/attenuation and the concentration at the receptor point is the same as that in the soil leachate). 

• Organics: No VOCs exceeded the SSLs at a DAF of 1. In soil, benzo(a)anthracene, benzo(b)fluoranthene, 
dibenz(a,h) anthracene, and naphthalene are present at concentrations above the SSLs at a DAF of 1. 
However, the exceedances are limited to three locations, two of which are located in drainage swales. 
Although these PAHs are present above the SSL at a DAF of 1 in soil, only naphthalene is present above the 
tap-water RSLs in groundwater, at one location, which is upgradient of the soil exceedances. This suggests the 
SSL at a DAF of 1 overestimates the leaching potential, which has been demonstrated at other sites in Puerto 
Rico. Additionally, the sporadic and relatively low concentrations of these constituents are likely the result of 
normal, anthropogenic use of the facility and not a site-related RCRA release. 

• Inorganics: Fourteen inorganics are present in soil above the SSL at a DAF of 1. Eleven of these constituents 
also exceed the BTVs in various locations. However, concentrations of these constituents in groundwater do 
not exceed the MCLs and although some constituents exceed the tap-water RSLs, concentrations are less than 
the BTVs for all constituents except thallium. Please see the Step 3 and Step 5 Human Health Risk Assessment 
(HHRA) discussion regarding thallium, which indicates its presence is not likely attributable to a site-related 
release. Therefore, leaching of inorganic contamination in soil (if present) to groundwater as a result of site 
releases is not a concern. Further, the SSL at a DAF of 1 generally overestimates the leaching potential, which 
has been demonstrated at other sites in Puerto Rico. 

Step 6 – Does the historical information and/or spatial distribution of data indicate the potential source area 
was sufficiently sampled? 

Historical information indicates the most likely source of site-related contamination regulated under RCRA would 
be from the former pit in the concrete pad and possible former use of the site as a gas station and service area. 
Samples were biased to these areas and in the drainage swales conveying runoff from this area and in direct 
discharge from the swale. In addition, if there had been a release as a result of historical activities that was not 
identified by the soil sampling effort, the spatial distribution of monitoring wells is sufficient to have captured 
evidence of historical releases. In fact, groundwater data are consistent with the soil data by indicating that a site-
related release warranting further investigation or action did not occur. In addition, the results of sample data 
adjacent to the tennis courts (especially the immediately downgradient groundwater) and historical photographic 
reviews (i.e., a cleared area likely used for parking) indicate the absence of data directly beneath the tennis courts 
is not a data gap warranting further investigation. In addition, the geophysical investigation, conducted in 
February 2014, confirmed that there is no evidence of a UST on the site and results from the subsurface soil 
samples collected in 2014 determined that the single elevated cobalt concentration found previously (Baker, 
2011) is isolated and there is no indication of a widespread release warranting additional investigation or action. 



TABLE 5‐1
Surface Soil Detections and Exceedances of Screening Criteria
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (µg/kg)
2‐Butanone ‐‐ 19,000,000 2,700,000 1,200 ‐‐ 19 19 U 12 5.6 J 13 U 11 U 20 J
Acetone ‐‐ 67,000,000 6,100,000 2,900 ‐‐ 240 220 140 63 79 110 280 J
Benzene ‐‐ 5,100 1,200 2.6 6.8 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 0.59 J
Carbon disulfide ‐‐ 350,000 77,000 240 ‐‐ 3.8 U 4.2 U 3.5 U 0.92 J 5.1 U 4.2 U 6.4 UJ
Chloroform ‐‐ 1,400 320 22 1,844 3.8 U 4.2 U 0.24 J 0.3 J 5.1 U 4.2 U 6.4 UJ
Chloromethane ‐‐ 46,000 11,000 49 5,000 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 0.42 J 6.4 UJ
Iodomethane ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1.9 J 0.7 J 1.1 J 4.4 U 5.1 U 1.6 J 6.4 UJ
m‐ and p‐Xylene ‐‐ 240,000 55,000 190 2,400 7.6 U 0.12 J 7 U 8.8 U 10 U 8.5 U 13 UJ
Methylene chloride ‐‐ 320,000 35,000 1.3 1,250 3.8 U 4.2 U 0.35 J 4.4 U 5.1 U 4.2 U 6.4 UJ
Xylene, total ‐‐ 250,000 58,000 9,800 2,400 3.8 U 0.12 J 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ

Semivolatile Organic Compounds (µg/kg)
2‐Methylnaphthalene ‐‐ 300,000 23,000 190 ‐‐ 9.4 U 0.81 J 8.9 U 8.8 U 9.5 U 9.5 U 10 UJ
Acenaphthene ‐‐ 4,500,000 350,000 5,500 ‐‐ 9.4 U 9.8 U 8.9 U 8.8 U 9.5 U 9.5 U 10 U
Acenaphthylene ‐‐ 4,500,000 350,000 5,500 ‐‐ 9.4 U 1.2 J 8.9 U 1.4 J 9.5 U 9.5 U 10 U
Anthracene ‐‐ 23,000,000 1,700,000 58,000 ‐‐ 0.5 J 0.69 J 0.72 J 1.4 J 9.5 U 9.5 U 10 U
Benzo(a)anthracene ‐‐ 2,900 150 12 ‐‐ 1.2 J 2.7 J 3.8 J 4.7 J 9.5 U 1 J 10 U
Benzo(a)pyrene ‐‐ 290 15 240 ‐‐ 1.6 J 9.8 U 4.8 J 6.9 J 0.6 J 1.6 J 10 U
Benzo(b)fluoranthene ‐‐ 2,900 150 41 ‐‐ 1.4 J 4.1 J 5.1 J 5.2 J 9.5 UJ 2.5 J 10 UJ
Benzo(g,h,i)perylene ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 1.7 J 3.4 J 3.7 J 4.9 J 0.47 J 1.6 J 10 U
Benzo(k)fluoranthene ‐‐ 29,000 1,500 400 ‐‐ 1.9 J 3.1 J 8.9 U 8.8 U 0.55 J 1.6 J 10 U
bis(2‐Ethylhexyl)phthalate ‐‐ 160,000 38,000 1,400 30,000 190 U 200 U 360 U 39 J 200 U 200 U 210 U
Chrysene ‐‐ 290,000 15,000 1,200 ‐‐ 1.5 J 3.5 J 3.1 J 6.8 J 9.5 U 0.96 J 10 U
Dibenz(a,h)anthracene ‐‐ 290 15 13 ‐‐ 0.5 J 9.8 UJ 0.81 J 1.2 J 9.5 U 9.5 UJ 10 U
Di‐n‐butylphthalate ‐‐ 8,200,000 620,000 2,300 40,000 190 U 200 U 360 U 180 U 200 U 200 U 23 J
Fluoranthene ‐‐ 3,000,000 230,000 89,000 ‐‐ 9.4 U 5.9 J 5.9 J 17 9.5 U 9.5 U 10 U
Indeno(1,2,3‐cd)pyrene ‐‐ 2,900 150 240 ‐‐ 2 J 4.5 J 3.6 J 6.9 J 0.62 J 1.9 J 10 UJ
Phenanthrene ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 9.4 U 2.8 J 2.7 J 6.1 J 9.5 U 1.6 J 10 U
Pyrene ‐‐ 2,300,000 170,000 13,000 ‐‐ 1 J 4.7 J 6 J 13 9.5 U 1.2 J 10 U

Herbicides (µg/kg)
No Detections

Explosives (µg/kg)
No Detections

03/24/10 03/25/10 03/26/10 03/25/10 03/24/10 03/23/10 03/23/10

67SB01‐00 67SB02‐00 67SB03‐00 67SB04‐00 67SB05‐00 67SB06‐00 67SB07‐00

67GW07
CLEAN NAPR 
Background SS

Industrial Soil 
Adjusted RSLs1 

(Jan 2015)

Residential Soil 
Adjusted RSLs1 

(Jan 2015)

SSLs2 (DAF 
1) 

(Jan 2015)

CLEAN 
Vieques ESVs 

Soil

67GW01 67GW02 67GW03 67GW04 67GW05 67GW06
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TABLE 5‐1
Surface Soil Detections and Exceedances of Screening Criteria
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico

Station ID

Sample ID

Sample Date

Chemical Name

03/24/10 03/25/10 03/26/10 03/25/10 03/24/10 03/23/10 03/23/10

67SB01‐00 67SB02‐00 67SB03‐00 67SB04‐00 67SB05‐00 67SB06‐00 67SB07‐00

67GW07
CLEAN NAPR 
Background SS

Industrial Soil 
Adjusted RSLs1 

(Jan 2015)

Residential Soil 
Adjusted RSLs1 

(Jan 2015)

SSLs2 (DAF 
1) 

(Jan 2015)

CLEAN 
Vieques ESVs 

Soil

67GW01 67GW02 67GW03 67GW04 67GW05 67GW06

Total Metals (mg/kg)
Antimony 2.7 47 3.1 0.27 78 1.1 UJ 0.52 J 0.14 J 0.26 J 1.1 UJ 1.2 UJ 1.2 UJ
Arsenic 2.75 3 0.67 0.29 18 0.23 J 1 0.52 U 0.99 0.49 J 0.57 U 0.73
Barium 322 22,000 1,500 82 330 127 130 203 94.7 56.2 31.8 59.1
Beryllium 0.676 230 16 3.2 40 0.29 J 0.35 J 0.4 J 0.25 J 0.19 J 0.14 J 0.19 J
Cadmium 0.765 98 7 0.38 32 0.26 J 0.36 J 0.17 J 0.24 J 0.18 J 0.13 J 0.18 J
Chromium 55 6.3 0.3 100,000 64 41.8 41.3 J 47.4 J 33.6 J 13 16.4 J 24.1
Cobalt 52.3 35 2.3 0.27 13 23.2 J 38.1 J 24.7 26.5 21 J 15.6 J 24.4 J
Copper 192 4,700 310 46 70 115 J 277 J 50.7 99.2 80.1 J 55.7 J 78.4 J
Lead 34.2 800 400 14 120 13.4 J 62.4 4.3 9.3 2.2 J 2.1 3.7 J
Mercury 0.131 35 2.3 0.1 0.1 0.041 0.066 0.037 0.037 0.011 0.038 U 0.011
Nickel 28 2,200 150 26 38 13.6 16.3 J 11.5 15.2 6.7 12 J 9.8
Selenium 1.07 580 39 0.26 0.52 1.2 J 1.5 J 0.58 J 0.42 J 0.43 J 0.34 J 0.49 J
Silver ‐‐ 580 39 0.8 560 0.57 U 0.082 J 0.52 U 0.057 J 0.56 U 0.57 U 0.59 U
Thallium ‐‐ 1.2 0.078 0.14 1 0.085 J 0.3 J 0.037 J 0.047 J 0.022 J 0.57 U 0.04 J
Vanadium 286 580 39 86 130 147 J 213 J 150 170 177 J 88.5 J 151 J
Zinc 132 35,000 2,300 370 120 46.3 85.7 J 32.8 J 67.1 J 61.2 36.8 J 61.3

Wet Chemistry
Total organic carbon (TOC) (mg/kg) ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ NA NA NA NA NA NA NA

Total Petroleum Hydrocarbons ()
TPH‐diesel range (UG/KG) ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ 11,000 U 12,000 11,000 U 11,000 U 110,000 11,000 U 12,000 U

Notes: ruary\K.G\[Table 5‐1, 5‐2, 5‐3 ‐ SS, SB, GW Exceedances_021915.xlsx]

Underline indicates exceedance of RSLs Industrial Soil Adjusted.
Bold text indicates exceedance of RSLs Residential Soil Adjusted.
Grey shading indicates exceedance of SSLs at a DAF of 1
Red text indicates exceedance of Vieques ESVs Soil.
1 RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
2 SSLs are Risk‐Based if there is no MCL‐Based value.
NA ‐ Not analyzed
DAF ‐ dilution attenuation factor 
J ‐ Analyte present, value may or may not be accurate or precise
R ‐ Unreliable Result
U ‐ The material was analyzed for, but not detected
UJ ‐ Analyte not detected, quantitation limit may be inaccurate
mg/kg ‐ Milligrams per kilogram
µg/kg ‐ Micrograms per kilogram

Bold box indicates exceedance of NAPR Background SS.
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TABLE 5‐1
Surface Soil Detections and Exceedances of Screening Criteria
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (µg/kg)
2‐Butanone ‐‐ 19,000,000 2,700,000 1,200 ‐‐
Acetone ‐‐ 67,000,000 6,100,000 2,900 ‐‐
Benzene ‐‐ 5,100 1,200 2.6 6.8
Carbon disulfide ‐‐ 350,000 77,000 240 ‐‐
Chloroform ‐‐ 1,400 320 22 1,844
Chloromethane ‐‐ 46,000 11,000 49 5,000
Iodomethane ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
m‐ and p‐Xylene ‐‐ 240,000 55,000 190 2,400
Methylene chloride ‐‐ 320,000 35,000 1.3 1,250
Xylene, total ‐‐ 250,000 58,000 9,800 2,400

Semivolatile Organic Compounds (µg/kg)
2‐Methylnaphthalene ‐‐ 300,000 23,000 190 ‐‐
Acenaphthene ‐‐ 4,500,000 350,000 5,500 ‐‐
Acenaphthylene ‐‐ 4,500,000 350,000 5,500 ‐‐
Anthracene ‐‐ 23,000,000 1,700,000 58,000 ‐‐
Benzo(a)anthracene ‐‐ 2,900 150 12 ‐‐
Benzo(a)pyrene ‐‐ 290 15 240 ‐‐
Benzo(b)fluoranthene ‐‐ 2,900 150 41 ‐‐
Benzo(g,h,i)perylene ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Benzo(k)fluoranthene ‐‐ 29,000 1,500 400 ‐‐
bis(2‐Ethylhexyl)phthalate ‐‐ 160,000 38,000 1,400 30,000
Chrysene ‐‐ 290,000 15,000 1,200 ‐‐
Dibenz(a,h)anthracene ‐‐ 290 15 13 ‐‐
Di‐n‐butylphthalate ‐‐ 8,200,000 620,000 2,300 40,000
Fluoranthene ‐‐ 3,000,000 230,000 89,000 ‐‐
Indeno(1,2,3‐cd)pyrene ‐‐ 2,900 150 240 ‐‐
Phenanthrene ‐‐ ‐‐ ‐‐ ‐‐ ‐‐
Pyrene ‐‐ 2,300,000 170,000 13,000 ‐‐

Herbicides (µg/kg)
No Detections

Explosives (µg/kg)
No Detections

CLEAN NAPR 
Background SS

Industrial Soil 
Adjusted RSLs1 

(Jan 2015)

Residential Soil 
Adjusted RSLs1 

(Jan 2015)

SSLs2 (DAF 
1) 

(Jan 2015)

CLEAN 
Vieques ESVs 

Soil

6.8 J 13 11 J 20 9.4 J 13 J 15 J 15 J 14 U 14 U
110 170 95 170 120 J 200 J 190 210 J 14 R 14 R
5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
5.2 U 4.6 U 5.1 J 36 J 0.86 J 2.7 J 15 1.7 J 5.5 U 5.7 U
5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
5.2 U 4.6 U 6.6 U 6 U 0.76 J 6.8 UJ 8.2 U 0.82 J 5.5 UJ 5.7 UJ
1.8 J 2.9 J 1.2 J 0.77 J 2.5 J 2.9 J 2.3 J 2.5 J 5.5 U 5.7 U
10 U 9.2 U 13 U 0.24 J 0.42 J 0.34 J 0.38 J 17 UJ 11 U 11 U
5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
5.2 U 4.6 U 6.6 U 0.23 J 0.42 J 0.33 J 0.38 J 8.3 UJ 5.5 U 5.7 U

11 UJ 11 UJ 13 U 12 U 14 U 13 U 14 U 18 U 9.5 U 9.5 U
11 U 11 U 13 U 12 U 14 U 13 U 14 U 18 U 1.1 J 0.75 J
11 U 11 U 13 U 12 U 14 U 13 U 14 U 18 U 3.6 J 1.9 J
11 U 11 U 13 U 12 U 14 U 13 U 14 U 18 U 2.5 J 1.5 J
11 U 11 U 13 UJ 28 J 14 U 13 U 14 U 52 11 8.6 J
11 U 11 U 13 U 12 U 14 U 13 U 14 U 70 11 10
11 UJ 11 UJ 13 U 12 U 14 U 13 U 14 U 110 6.7 J 6.5 J
11 U 11 U 13 U 12 U 14 U 23 14 U 73 9.2 J 8.8 J
11 U 11 U 13 U 12 U 14 U 13 U 14 U 74 8 J 6.6 J
220 U 220 U 350 U 440 U 280 U 270 U 290 U 360 UJ 100 J 64 J
11 U 11 U 13 UJ 24 J 14 U 13 U 14 U 77 10 7.4 J
11 U 11 U 13 U 12 U 14 U 13 U 14 U 28 2 J 1.6 J
220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
11 U 11 U 13 UJ 43 J 14 U 13 U 14 U 95 17 15
11 UJ 11 UJ 13 U 12 U 14 U 13 U 14 U 100 8.8 J 9.6
11 U 11 U 13 U 12 U 14 U 13 U 14 U 18 U 8.2 J 6 J
11 U 11 U 13 UJ 51 J 14 U 13 U 14 U 90 16 16

03/22/10 03/22/10 03/30/10 03/30/1003/22/10 03/22/10 03/22/10 03/22/10 03/22/10 03/22/10

67SD05 67SS01 67SS0267SB08‐00D 67SD01 67SD01D 67SD02 67SD03 67SD04

67SS01 67SS02

67SB08‐00

67GW08 67SD01 67SD02 67SD03 67SD04 67SD05
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TABLE 5‐1
Surface Soil Detections and Exceedances of Screening Criteria
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico

Station ID

Sample ID

Sample Date

Chemical Name

CLEAN NAPR 
Background SS

Industrial Soil 
Adjusted RSLs1 

(Jan 2015)

Residential Soil 
Adjusted RSLs1 

(Jan 2015)

SSLs2 (DAF 
1) 

(Jan 2015)

CLEAN 
Vieques ESVs 

Soil

Total Metals (mg/kg)
Antimony 2.7 47 3.1 0.27 78
Arsenic 2.75 3 0.67 0.29 18
Barium 322 22,000 1,500 82 330
Beryllium 0.676 230 16 3.2 40
Cadmium 0.765 98 7 0.38 32
Chromium 55 6.3 0.3 100,000 64
Cobalt 52.3 35 2.3 0.27 13
Copper 192 4,700 310 46 70
Lead 34.2 800 400 14 120
Mercury 0.131 35 2.3 0.1 0.1
Nickel 28 2,200 150 26 38
Selenium 1.07 580 39 0.26 0.52
Silver ‐‐ 580 39 0.8 560
Thallium ‐‐ 1.2 0.078 0.14 1
Vanadium 286 580 39 86 130
Zinc 132 35,000 2,300 370 120

Wet Chemistry
Total organic carbon (TOC) (mg/kg) ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Total Petroleum Hydrocarbons ()
TPH‐diesel range (UG/KG) ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Notes: ruary\K.G\[Table 5‐1, 5‐2, 5‐3 ‐ SS, SB, GW Exceedances_021915.xlsx]

Underline indicates exceedance of RSLs Industrial Soil Adjusted.
Bold text indicates exceedance of RSLs Residential Soil Adjusted.
Grey shading indicates exceedance of SSLs at a DAF of 1
Red text indicates exceedance of Vieques ESVs Soil.
1 RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
2 SSLs are Risk‐Based if there is no MCL‐Based value.
NA ‐ Not analyzed
DAF ‐ dilution attenuation factor 
J ‐ Analyte present, value may or may not be accurate or precise
R ‐ Unreliable Result
U ‐ The material was analyzed for, but not detected
UJ ‐ Analyte not detected, quantitation limit may be inaccurate
mg/kg ‐ Milligrams per kilogram
µg/kg ‐ Micrograms per kilogram

Bold box indicates exceedance of NAPR Background SS.

03/22/10 03/22/10 03/30/10 03/30/1003/22/10 03/22/10 03/22/10 03/22/10 03/22/10 03/22/10

67SD05 67SS01 67SS0267SB08‐00D 67SD01 67SD01D 67SD02 67SD03 67SD04

67SS01 67SS02

67SB08‐00

67GW08 67SD01 67SD02 67SD03 67SD04 67SD05

1.2 UJ 1.3 UJ 1.2 J 1.4 UJ 1.5 UJ 1.5 UJ 1.7 UJ 2 UJ 0.21 J 0.17 J
1.4 1.4 1.2 0.99 0.93 0.89 1.6 1.3 2.9 5
48.1 J 23.9 J 62 53.3 44.8 68.3 61.8 113 116 108
0.38 J 0.2 J 0.27 J 0.24 J 0.28 J 0.25 J 0.31 J 0.31 J 0.34 J 0.3 J
0.14 J 0.16 J 0.79 0.7 0.51 J 0.32 J 0.35 J 0.79 J 0.35 J 0.35 J
25.2 32.8 28.2 21 27.5 23.8 36 37.2 28 J 47.9 J
10.6 J 10 J 44.5 J 35.9 J 45.6 J 32.8 J 41.8 J 25.7 J 28.9 25.7
44.4 J 37.6 J 77.1 J 58.3 J 63.4 J 64 J 65.4 J 133 J 102 150
4.2 J 8.7 J 134 J 119 J 35.6 J 11 J 21.2 J 31.3 J 23.8 31.5

0.015 0.17 0.028 J 0.04 0.033 0.023 0.041 0.084 0.081 0.054
7.4 J 4.1 J 12.8 10.1 11.7 9.8 12.3 12.3 11.2 16.6
1.6 J 2.2 J 1.4 J 1.2 J 1.4 J 1.5 J 1.5 J 1.6 J 1.3 J 1 J
0.61 U 0.63 U 0.15 J 0.69 U 0.77 U 0.76 U 0.85 U 0.99 U 0.077 J 0.049 J
0.61 U 0.024 J 0.069 J 0.048 J 0.048 J 0.047 J 0.051 J 0.18 J 0.075 J 0.051 J
320 J 272 J 232 J 190 J 371 J 170 J 282 J 214 J 227 149
25.5 33.3 86.8 75 68.7 81.4 65.1 98.1 71.5 J 63.8 J

NA NA NA NA 25,440 14,030 25,600 47,770 NA NA

23,000 17,000 31,000 J 20,000 J 27,000 J 28,000 J 34,000 J 41,000 J 11,000 U 11,000 U
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TABLE 5-2
Subsurface Soil Detections and Exceedances of Screening Criteria
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (µg/kg)
2-Butanone -- 19,000,000 2,700,000 1,200 31 U 6.8 J 11 J 11 U 9.6 U 13 U 11 U 17 U 11 U 8 J
2-Hexanone -- 130,000 20,000 8.8 31 U 30 U 32 U 11 U 9.6 U 13 U 11 U 1.5 J 11 U 11 U
Acetone -- 67,000,000 6,100,000 2,900 62 U 44 J 43 J 130 120 61 54 150 23 J 120 J
Benzene -- 5,100 1,200 2.6 6.2 U 5.9 U 6.5 U 4.5 U 0.3 J 5.3 U 4.3 U 0.44 J 0.4 J 4.5 U
Carbon disulfide -- 350,000 77,000 240 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 4.9 J 4.3 U 0.72 J 4.4 U 0.95 J
Chlorobenzene -- 130,000 28,000 68 6.2 U 5.9 U 2.9 J 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U
Chloromethane -- 46,000 11,000 49 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 0.92 J 0.3 J 4.2 U 4.4 UJ 0.44 J
Iodomethane -- -- -- -- 6.2 U 5.9 U 6.5 U 1.9 J 1 J 5.3 U 0.78 J 4.1 J 4.4 U 1.6 J
m- and p-Xylene -- 240,000 55,000 190 NA NA NA 9 U 7.6 U 11 U 8.5 U 8.5 U 8.8 U 9.1 U
Tetrachloroethene -- 39,000 8,100 2.3 6.2 U 5.9 U 2.4 J 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U
Xylene, total -- 250,000 58,000 9,800 12 U 12 U 13 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U

Semivolatile Organic Compounds (µg/kg)
2-Methylnaphthalene -- 300,000 23,000 190 420 U 410 U 480 U 9 U 8.8 U 10 U 10 U 9.3 U 8.9 U 10 U
Acenaphthylene -- 4,500,000 350,000 5,500 420 U 410 U 480 U 9 U 8.8 U 10 U 10 U 0.67 J 8.9 U 10 U
Anthracene -- 23,000,000 1,700,000 58,000 420 U 410 U 480 U 9 U 0.63 J 10 U 10 U 9.3 U 8.9 U 10 U
Benzo(a)anthracene -- 2,900 150 12 420 U 410 U 480 U 9 U 1.5 J 10 U 10 UJ 9.3 UJ 0.9 J 0.78 J
Benzo(a)pyrene -- 290 15 240 420 U 410 U 480 U 0.45 J 1.6 J 10 U 10 U 9.3 U 0.66 J 10 U
Benzo(b)fluoranthene -- 2,900 150 41 420 U 410 U 480 U 9 UJ 1.1 J 10 UJ 10 UJ 9.3 UJ 1 NJ 0.84 NJ
Benzo(g,h,i)perylene -- -- -- -- 120 J 75 J 480 U 9 U 1.5 J 0.56 J 10 UJ 9.3 UJ 8.9 U 10 U
Benzo(k)fluoranthene -- 29,000 1,500 400 420 U 410 U 480 U 0.48 J 1.5 J 10 U 10 UJ 9.3 UJ 0.95 NJ 0.79 NJ
bis(2-Ethylhexyl)phthalate -- 160,000 38,000 1,400 420 U 410 U 480 U 180 U 61 J 210 U 200 U 190 U 46 J 210 U
Chrysene -- 290,000 15,000 1,200 420 U 410 U 480 U 9 U 1.3 J 10 U 10 U 9.3 U 0.8 J 10 U
Dibenz(a,h)anthracene -- 290 15 13 110 J 63 J 480 U 9 U 8.8 UJ 10 U 10 UJ 9.3 UJ 8.9 U 10 U
Di-n-butylphthalate -- 8,200,000 620,000 2,300 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U
Fluoranthene -- 3,000,000 230,000 89,000 420 U 410 U 480 U 9 U 8.8 U 10 U 10 U 9.3 U 8.9 U 10 U
Indeno(1,2,3-cd)pyrene -- 2,900 150 240 110 J 60 J 480 U 0.49 J 1.8 J 0.67 J 10 UJ 9.3 UJ 8.9 U 0.55 J
Naphthalene -- 17,000 3,800 0.54 420 U 410 U 480 U 9 U 8.8 U 1.4 J 10 U 9.3 U 8.9 U 10 U
Phenanthrene -- -- -- -- 420 U 410 U 480 U 9 U 8.8 U 10 U 10 U 9.3 U 8.9 U 2.2 J
Pyrene -- 2,300,000 170,000 13,000 420 U 410 U 480 U 9 U 1.1 J 0.74 J 0.68 J 9.3 U 0.99 J 1.5 J

Herbicides (µg/kg)
No Detections

Explosives (µg/kg)
No Detections

Total Metals (mg/kg)
Antimony -- 47 3.1 0.27 2.4 U 2.2 U 2.7 U 1.1 UJ 1.1 UJ 6.2 UJ 1.2 UJ 1.1 UJ 0.14 J 6.1 UJ
Arsenic 3.15 3 0.67 0.29 1.2 U 0.85 B 1.3 U 0.66 0.63 3.1 U 0.6 U 1.2 0.37 J 3.1 U
Barium 347 22,000 1,500 82 250 190 140 114 153 652 251 282 58.8 18.3 J
Beryllium 0.672 230 16 3.2 0.21 B 0.32 B 0.33 B 0.32 J 0.35 J 4.9 0.78 0.55 J 0.19 J 0.32 J
Cadmium 0.603 98 7 0.38 3 U 0.56 U 0.67 U 0.22 J 0.2 J 0.85 J 0.2 J 0.45 J 0.21 J 3.1 U
Chromium 167 6.3 0.3 100,000 10 9 40 34.7 37.6 233 57.6 J 48.8 J 6.7 J 11.5 J
Cobalt 49.8 35 2.3 0.27 10 23 36 27.4 J 30.7 J 472 J 28.8 J 99.2 J 27.1 15
Copper 280 4,700 310 46 36 18 120 91.4 J 98.2 J 681 J 138 J 56.2 J 78.4 28.7
Lead 6.97 800 400 14 1.9 0.83 1.9 142 R 7.5 R 12.3 J 4.5 8.5 1.1 1.7 J
Mercury 0.119 35 2.3 0.1 0.019 B 0.023 U 0.019 B 0.024 0.027 0.041 U 0.02 J 0.098 0.035 U 0.082
Nickel 34.1 2,200 150 26 4.9 5.4 18 12.5 14.3 J 310 26.6 J 15.4 J 5.3 4.7
Selenium 2.57 580 39 0.26 1.2 U 1.1 U 1.3 U 0.95 J 0.96 J 5.9 J 1 J 1.7 J 0.22 J 1.4 J
Silver -- 580 39 0.8 1.2 U 1.1 U 1.3 U 0.69 0.53 U 3.1 U 0.6 U 0.56 U 0.05 J 3.1 U
Thallium 0.27 1.2 0.078 0.14 1.2 U 1.1 U 1.3 U 0.26 J 0.31 J 4.2 0.58 J 0.21 J 0.055 J 3.1 U
Vanadium 482 580 39 86 240 210 200 196 J 200 J 1,480 J 228 J 306 J 160 176

67GW02 67GW0313E-SB02CLEAN NAPR 
Background SB 

Clay

Industrial Soil 
Adjusted RSLs1 

(Jan 2015)

Residential Soil 
Adjusted RSLs1 

(Jan 2015)

SSLs2 (DAF 1) 
(Jan 2015)

13E-SB01
13E-SB01-04 13E-SB02-05 67SB02-01 67SB02-02 67SB03-01 67SB03-0413E-SB03-05 67SB01-01 67SB01-01D 67SB01-03

13E-SB03 67GW01

05/08/04 05/08/04 05/08/04 03/24/10 03/24/10 03/24/10 03/25/10 03/25/10 03/26/10 03/26/10
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TABLE 5-2
Subsurface Soil Detections and Exceedances of Screening Criteria
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date

67GW02 67GW0313E-SB02CLEAN NAPR 
Background SB 

Clay

Industrial Soil 
Adjusted RSLs1 

(Jan 2015)

Residential Soil 
Adjusted RSLs1 

(Jan 2015)

SSLs2 (DAF 1) 
(Jan 2015)

13E-SB01
13E-SB01-04 13E-SB02-05 67SB02-01 67SB02-02 67SB03-01 67SB03-0413E-SB03-05 67SB01-01 67SB01-01D 67SB01-03

13E-SB03 67GW01

05/08/04 05/08/04 05/08/04 03/24/10 03/24/10 03/24/10 03/25/10 03/25/10 03/26/10 03/26/10
Zinc 111 35,000 2,300 370 52 210 67 62.8 72 541 97 J 67.4 J 64.5 J 48.1 J

Wet Chemistry
% Solids (pct) -- -- -- -- NA NA NA NA NA NA NA NA NA NA

Total Petroleum Hydrocarbons ()
Diesel fuel (UG/KG) -- -- -- -- 2,700 J 2,600 J 3,200 J NA NA NA NA NA NA NA
TPH-diesel range (UG/KG) -- -- -- -- NA NA NA 11,000 U 11,000 U 12,000 U 12,000 U 13,000 11,000 U 13,000 U

Notes: uary\K.G\[Table 5-1, 5-2, 5-3 - SS, SB, GW Exceedances_021915.xlsx]

Bold text indicates exceedance of RSLs Industrial Soil Adjusted.
Underline indicates exceedance of RSLs Residential Soil Adjusted.
Grey shading indicates exceedance of SSLs at a DAF of 1
1 RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
2 SSLs are Risk-Based if there is no MCL-Based value.
NA - Not analyzed
DAF - dilution attenuation factor 
B - Analyte not detected above the level reported in blanks
J - Analyte present, value may or may not be accurate or precise
NJ - Qualitative identification questionable due to poor resolution, presumptively present at approximate quantity
R - Unreliable Result
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be inaccurate
mg/kg - Milligrams per kilogram
pct - Percent
µg/kg - Micrograms per kilogram

Bold box indicates exceedance of NAPR Background SB Clay.
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TABLE 5-2
Subsurface Soil Detections and Exceedances of Screening Criteria
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (µg/kg)
2-Butanone -- 19,000,000 2,700,000 1,200
2-Hexanone -- 130,000 20,000 8.8
Acetone -- 67,000,000 6,100,000 2,900
Benzene -- 5,100 1,200 2.6
Carbon disulfide -- 350,000 77,000 240
Chlorobenzene -- 130,000 28,000 68
Chloromethane -- 46,000 11,000 49
Iodomethane -- -- -- --
m- and p-Xylene -- 240,000 55,000 190
Tetrachloroethene -- 39,000 8,100 2.3
Xylene, total -- 250,000 58,000 9,800

Semivolatile Organic Compounds (µg/kg)
2-Methylnaphthalene -- 300,000 23,000 190
Acenaphthylene -- 4,500,000 350,000 5,500
Anthracene -- 23,000,000 1,700,000 58,000
Benzo(a)anthracene -- 2,900 150 12
Benzo(a)pyrene -- 290 15 240
Benzo(b)fluoranthene -- 2,900 150 41
Benzo(g,h,i)perylene -- -- -- --
Benzo(k)fluoranthene -- 29,000 1,500 400
bis(2-Ethylhexyl)phthalate -- 160,000 38,000 1,400
Chrysene -- 290,000 15,000 1,200
Dibenz(a,h)anthracene -- 290 15 13
Di-n-butylphthalate -- 8,200,000 620,000 2,300
Fluoranthene -- 3,000,000 230,000 89,000
Indeno(1,2,3-cd)pyrene -- 2,900 150 240
Naphthalene -- 17,000 3,800 0.54
Phenanthrene -- -- -- --
Pyrene -- 2,300,000 170,000 13,000

Herbicides (µg/kg)
No Detections

Explosives (µg/kg)
No Detections

Total Metals (mg/kg)
Antimony -- 47 3.1 0.27
Arsenic 3.15 3 0.67 0.29
Barium 347 22,000 1,500 82
Beryllium 0.672 230 16 3.2
Cadmium 0.603 98 7 0.38
Chromium 167 6.3 0.3 100,000
Cobalt 49.8 35 2.3 0.27
Copper 280 4,700 310 46
Lead 6.97 800 400 14
Mercury 0.119 35 2.3 0.1
Nickel 34.1 2,200 150 26
Selenium 2.57 580 39 0.26
Silver -- 580 39 0.8
Thallium 0.27 1.2 0.078 0.14
Vanadium 482 580 39 86

CLEAN NAPR 
Background SB 

Clay

Industrial Soil 
Adjusted RSLs1 

(Jan 2015)

Residential Soil 
Adjusted RSLs1 

(Jan 2015)

SSLs2 (DAF 1) 
(Jan 2015)

9.3 U 7.2 J 12 U 12 U 11 U 9.9 U 12 U 2.2 J 14 U 9.6 UJ 11 U
9.3 U 11 U 12 U 12 U 11 U 9.9 U 12 U 11 U 14 U 9.6 UJ 11 U
19 U 61 47 12 U 88 52 21 U 29 17 U 61 J 11 U

0.45 J 4.6 U 4.7 U 4.7 U 4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U
3.7 U 5 4.7 U 4.7 U 4.2 UJ 4.7 J 4.7 U 0.65 J 5.5 U 3.8 UJ 4.4 U
3.7 U 4.6 U 4.7 U 4.7 U 4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U
3.7 U 4.6 U 4.7 U 4.7 U 4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U
3.7 U 1.5 J 4.7 U 4.7 U 1.3 J 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U
7.5 U 9.1 U 9.3 U 9.3 U 8.5 U 7.9 U 9.4 U 8.5 U 0.32 J 7.7 UJ 8.8 U
3.7 U 4.6 U 4.7 U 4.7 U 4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U
3.7 U 4.6 U 4.7 U 4.7 U 4.2 U 4 U 4.7 U 4.3 U 0.31 J 3.8 UJ 4.4 U

8.9 U 10 U 10 U 11 U 9.7 U 9.3 U 0.93 J 9.5 UJ 11 UJ 9.7 UJ 11 UJ
1.2 J 10 U 10 U 11 U 9.7 U 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U
1.5 J 10 U 10 U 11 U 0.52 J 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U
4.8 J 10 U 10 U 11 U 0.83 J 9.3 U 10 UJ 9.5 U 11 U 9.7 U 11 U
5.6 J 10 U 10 U 11 U 0.47 J 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U
4.6 J 10 U 10 UJ 11 UJ 0.79 J 9.3 UJ 10 UJ 9.5 UJ 11 UJ 9.7 UJ 11 UJ
3.6 J 0.79 J 10 U 11 U 1 J 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U
8.9 U 10 U 10 U 11 U 0.51 J 9.3 UJ 10 UJ 9.5 U 11 U 9.7 U 11 U
49 J 61 J 210 U 220 U 200 U 190 U 200 U 200 U 220 U 200 U 220 U
6.4 J 10 U 10 U 11 U 0.74 J 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U
8.9 U 10 U 10 U 11 U 9.7 UJ 9.3 U 10 UJ 9.5 U 11 U 9.7 U 11 U

180 U 210 U 210 U 220 U 200 U 190 U 200 U 24 J 29 J 21 J 220 U
16 10 U 10 U 11 U 1.6 J 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U
5.4 J 10 U 10 U 11 U 0.5 J 9.3 U 10 UJ 9.5 UJ 11 UJ 9.7 UJ 11 UJ
8.9 U 10 U 10 U 11 U 9.7 U 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U
6.3 J 10 U 10 U 11 U 2.2 J 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U
13 0.73 J 10 U 11 U 1.4 J 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U

1.1 UJ 0.2 J 1.2 UJ 1.2 UJ 1.2 UJ 1.1 UJ 1.2 UJ 1.1 UJ 5.9 UJ 1.1 UJ 1.2 UJ
0.85 0.95 1.4 0.97 1.8 0.6 0.28 J 0.71 3 U 0.95 0.62 U
66.9 139 22.6 55.4 122 J 174 J 4.5 J 99 87.4 112 58.6
0.18 J 0.57 0.21 J 0.097 J 0.63 0.31 J 0.23 J 0.15 J 1.4 J 0.42 J 0.071 J
0.27 J 0.4 J 0.13 J 0.59 U 0.38 J 0.21 J 0.068 J 0.16 J 0.31 J 0.33 J 0.15 J
41.7 J 22.4 J 20.4 9.6 36.6 J 14.6 J 2.5 J 7.5 76.9 10.8 7.1
22.7 39.5 11.6 J 1.9 J 105 J 44 J 5.2 J 29.6 J 75.2 J 58.8 J 20.3 J
92.3 42.1 34.5 J 29.3 J 44.9 J 37.8 J 13.6 J 71 J 493 J 36 J 39.5 J

8.3 4.4 4.7 J 2.1 J 9 J 4.3 J 2.5 0.91 J 5.2 J 27.4 J 0.62 U
0.035 U 0.12 0.22 0.043 U 0.13 0.032 J 0.04 U 0.038 U 0.043 U 0.093 0.042 U

15.8 6.6 3.4 1.3 9.4 J 5.3 J 1.6 J 6 26 5 5.6
0.37 J 2.2 J 2.4 J 1.3 J 2.4 J 1.1 J 0.59 J 0.41 J 2.6 J 1.8 J 0.33 J
0.54 U 0.099 J 0.62 U 0.59 U 0.58 U 0.56 U 0.6 U 0.53 U 3 U 0.57 U 0.62 U

0.039 J 0.059 J 0.061 J 0.035 J 0.2 J 0.076 J 0.6 U 0.036 J 3 U 0.066 J 0.62 U
143 233 267 J 155 J 325 J 188 J 105 J 161 J 821 J 174 J 196 J

67GW04
67SB04-01 67SB05-01 67SB05-05 67SB06-01 67SB06-01D 67SB06-05

67GW06 67GW07 67GW08
67SB04-03

67GW05
67SB07-01 67SB07-05 67SB08-01 67SB08-05

03/23/10 03/22/1003/24/10 03/23/10 03/23/10 03/23/10 03/23/10 03/22/1003/25/10 03/25/10 03/24/10
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TABLE 5-2
Subsurface Soil Detections and Exceedances of Screening Criteria
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date

CLEAN NAPR 
Background SB 

Clay

Industrial Soil 
Adjusted RSLs1 

(Jan 2015)

Residential Soil 
Adjusted RSLs1 

(Jan 2015)

SSLs2 (DAF 1) 
(Jan 2015)

Zinc 111 35,000 2,300 370

Wet Chemistry
% Solids (pct) -- -- -- --

Total Petroleum Hydrocarbons ()
Diesel fuel (UG/KG) -- -- -- --
TPH-diesel range (UG/KG) -- -- -- --

Notes: uary\K.G\[Table 5-1, 5-2, 5-3 - SS, SB, GW Exceedances_021915.xlsx]

Bold text indicates exceedance of RSLs Industrial Soil Adjusted.
Underline indicates exceedance of RSLs Residential Soil Adjusted.
Grey shading indicates exceedance of SSLs at a DAF of 1
1 RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
2 SSLs are Risk-Based if there is no MCL-Based value.
NA - Not analyzed
DAF - dilution attenuation factor 
B - Analyte not detected above the level reported in blanks
J - Analyte present, value may or may not be accurate or precise
NJ - Qualitative identification questionable due to poor resolution, presumptively present at approximate quantity
R - Unreliable Result
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be inaccurate
mg/kg - Milligrams per kilogram
pct - Percent
µg/kg - Micrograms per kilogram

Bold box indicates exceedance of NAPR Background SB Clay.

67GW04
67SB04-01 67SB05-01 67SB05-05 67SB06-01 67SB06-01D 67SB06-05

67GW06 67GW07 67GW08
67SB04-03

67GW05
67SB07-01 67SB07-05 67SB08-01 67SB08-05

03/23/10 03/22/1003/24/10 03/23/10 03/23/10 03/23/10 03/23/10 03/22/1003/25/10 03/25/10 03/24/10
55.5 J 63.4 J 19.6 15.6 72.7 J 36.8 J 40 J 68.3 298 64.6 56.8

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA
11,000 U 12,000 U 18,000 13,000 U 12,000 U 11,000 U 12,000 U 14,000 14,000 16,000 20,000
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TABLE 5-2
Subsurface Soil Detections and Exceedances of Screening Criteria
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (µg/kg)
2-Butanone -- 19,000,000 2,700,000 1,200
2-Hexanone -- 130,000 20,000 8.8
Acetone -- 67,000,000 6,100,000 2,900
Benzene -- 5,100 1,200 2.6
Carbon disulfide -- 350,000 77,000 240
Chlorobenzene -- 130,000 28,000 68
Chloromethane -- 46,000 11,000 49
Iodomethane -- -- -- --
m- and p-Xylene -- 240,000 55,000 190
Tetrachloroethene -- 39,000 8,100 2.3
Xylene, total -- 250,000 58,000 9,800

Semivolatile Organic Compounds (µg/kg)
2-Methylnaphthalene -- 300,000 23,000 190
Acenaphthylene -- 4,500,000 350,000 5,500
Anthracene -- 23,000,000 1,700,000 58,000
Benzo(a)anthracene -- 2,900 150 12
Benzo(a)pyrene -- 290 15 240
Benzo(b)fluoranthene -- 2,900 150 41
Benzo(g,h,i)perylene -- -- -- --
Benzo(k)fluoranthene -- 29,000 1,500 400
bis(2-Ethylhexyl)phthalate -- 160,000 38,000 1,400
Chrysene -- 290,000 15,000 1,200
Dibenz(a,h)anthracene -- 290 15 13
Di-n-butylphthalate -- 8,200,000 620,000 2,300
Fluoranthene -- 3,000,000 230,000 89,000
Indeno(1,2,3-cd)pyrene -- 2,900 150 240
Naphthalene -- 17,000 3,800 0.54
Phenanthrene -- -- -- --
Pyrene -- 2,300,000 170,000 13,000

Herbicides (µg/kg)
No Detections

Explosives (µg/kg)
No Detections

Total Metals (mg/kg)
Antimony -- 47 3.1 0.27
Arsenic 3.15 3 0.67 0.29
Barium 347 22,000 1,500 82
Beryllium 0.672 230 16 3.2
Cadmium 0.603 98 7 0.38
Chromium 167 6.3 0.3 100,000
Cobalt 49.8 35 2.3 0.27
Copper 280 4,700 310 46
Lead 6.97 800 400 14
Mercury 0.119 35 2.3 0.1
Nickel 34.1 2,200 150 26
Selenium 2.57 580 39 0.26
Silver -- 580 39 0.8
Thallium 0.27 1.2 0.078 0.14
Vanadium 482 580 39 86

CLEAN NAPR 
Background SB 

Clay

Industrial Soil 
Adjusted RSLs1 

(Jan 2015)

Residential Soil 
Adjusted RSLs1 

(Jan 2015)

SSLs2 (DAF 1) 
(Jan 2015)

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
7.4 7.2 24.8 25.9 18.8 26.1
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

67SB11
NAPR-W67-SB09R-0507

67SB09 67SB09R 67SB10
NAPR-W67-SB09-0507 NAPR-W67-SB09P-0507 NAPR-W67-SB09RP-0507 NAPR-W67-SB10-0507 NAPR-W67-SB11-0507

01/24/14 01/24/14 07/03/14 07/03/14 07/03/14 07/03/14
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TABLE 5-2
Subsurface Soil Detections and Exceedances of Screening Criteria
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date

CLEAN NAPR 
Background SB 

Clay

Industrial Soil 
Adjusted RSLs1 

(Jan 2015)

Residential Soil 
Adjusted RSLs1 

(Jan 2015)

SSLs2 (DAF 1) 
(Jan 2015)

Zinc 111 35,000 2,300 370

Wet Chemistry
% Solids (pct) -- -- -- --

Total Petroleum Hydrocarbons ()
Diesel fuel (UG/KG) -- -- -- --
TPH-diesel range (UG/KG) -- -- -- --

Notes: uary\K.G\[Table 5-1, 5-2, 5-3 - SS, SB, GW Exceedances_021915.xlsx]

Bold text indicates exceedance of RSLs Industrial Soil Adjusted.
Underline indicates exceedance of RSLs Residential Soil Adjusted.
Grey shading indicates exceedance of SSLs at a DAF of 1
1 RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
2 SSLs are Risk-Based if there is no MCL-Based value.
NA - Not analyzed
DAF - dilution attenuation factor 
B - Analyte not detected above the level reported in blanks
J - Analyte present, value may or may not be accurate or precise
NJ - Qualitative identification questionable due to poor resolution, presumptively present at approximate quantity
R - Unreliable Result
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be inaccurate
mg/kg - Milligrams per kilogram
pct - Percent
µg/kg - Micrograms per kilogram

Bold box indicates exceedance of NAPR Background SB Clay.

67SB11
NAPR-W67-SB09R-0507

67SB09 67SB09R 67SB10
NAPR-W67-SB09-0507 NAPR-W67-SB09P-0507 NAPR-W67-SB09RP-0507 NAPR-W67-SB10-0507 NAPR-W67-SB11-0507

01/24/14 01/24/14 07/03/14 07/03/14 07/03/14 07/03/14
NA NA NA NA NA NA

88 88 83 82 84 87

NA NA NA NA NA NA
NA NA NA NA NA NA
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TABLE 5-2
Subsurface Soil Detections and Exceedances of Screening Criteria
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (µg/kg)
2-Butanone -- 19,000,000 2,700,000 1,200
2-Hexanone -- 130,000 20,000 8.8
Acetone -- 67,000,000 6,100,000 2,900
Benzene -- 5,100 1,200 2.6
Carbon disulfide -- 350,000 77,000 240
Chlorobenzene -- 130,000 28,000 68
Chloromethane -- 46,000 11,000 49
Iodomethane -- -- -- --
m- and p-Xylene -- 240,000 55,000 190
Tetrachloroethene -- 39,000 8,100 2.3
Xylene, total -- 250,000 58,000 9,800

Semivolatile Organic Compounds (µg/kg)
2-Methylnaphthalene -- 300,000 23,000 190
Acenaphthylene -- 4,500,000 350,000 5,500
Anthracene -- 23,000,000 1,700,000 58,000
Benzo(a)anthracene -- 2,900 150 12
Benzo(a)pyrene -- 290 15 240
Benzo(b)fluoranthene -- 2,900 150 41
Benzo(g,h,i)perylene -- -- -- --
Benzo(k)fluoranthene -- 29,000 1,500 400
bis(2-Ethylhexyl)phthalate -- 160,000 38,000 1,400
Chrysene -- 290,000 15,000 1,200
Dibenz(a,h)anthracene -- 290 15 13
Di-n-butylphthalate -- 8,200,000 620,000 2,300
Fluoranthene -- 3,000,000 230,000 89,000
Indeno(1,2,3-cd)pyrene -- 2,900 150 240
Naphthalene -- 17,000 3,800 0.54
Phenanthrene -- -- -- --
Pyrene -- 2,300,000 170,000 13,000

Herbicides (µg/kg)
No Detections

Explosives (µg/kg)
No Detections

Total Metals (mg/kg)
Antimony -- 47 3.1 0.27
Arsenic 3.15 3 0.67 0.29
Barium 347 22,000 1,500 82
Beryllium 0.672 230 16 3.2
Cadmium 0.603 98 7 0.38
Chromium 167 6.3 0.3 100,000
Cobalt 49.8 35 2.3 0.27
Copper 280 4,700 310 46
Lead 6.97 800 400 14
Mercury 0.119 35 2.3 0.1
Nickel 34.1 2,200 150 26
Selenium 2.57 580 39 0.26
Silver -- 580 39 0.8
Thallium 0.27 1.2 0.078 0.14
Vanadium 482 580 39 86

CLEAN NAPR 
Background SB 

Clay

Industrial Soil 
Adjusted RSLs1 

(Jan 2015)

Residential Soil 
Adjusted RSLs1 

(Jan 2015)

SSLs2 (DAF 1) 
(Jan 2015)

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

36.2 29.3 36.5 25.5
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

NAPR-W67-SB12-0709 NAPR-W67-SB13-0507
67SB12 67SB13 67SB14

NAPR-W67-SB14-0507NAPR-W67-SB12-0507
07/03/14 07/03/14 07/03/14 07/03/14
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TABLE 5-2
Subsurface Soil Detections and Exceedances of Screening Criteria
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date

CLEAN NAPR 
Background SB 

Clay

Industrial Soil 
Adjusted RSLs1 

(Jan 2015)

Residential Soil 
Adjusted RSLs1 

(Jan 2015)

SSLs2 (DAF 1) 
(Jan 2015)

Zinc 111 35,000 2,300 370

Wet Chemistry
% Solids (pct) -- -- -- --

Total Petroleum Hydrocarbons ()
Diesel fuel (UG/KG) -- -- -- --
TPH-diesel range (UG/KG) -- -- -- --

Notes: uary\K.G\[Table 5-1, 5-2, 5-3 - SS, SB, GW Exceedances_021915.xlsx]

Bold text indicates exceedance of RSLs Industrial Soil Adjusted.
Underline indicates exceedance of RSLs Residential Soil Adjusted.
Grey shading indicates exceedance of SSLs at a DAF of 1
1 RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
2 SSLs are Risk-Based if there is no MCL-Based value.
NA - Not analyzed
DAF - dilution attenuation factor 
B - Analyte not detected above the level reported in blanks
J - Analyte present, value may or may not be accurate or precise
NJ - Qualitative identification questionable due to poor resolution, presumptively present at approximate quantity
R - Unreliable Result
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be inaccurate
mg/kg - Milligrams per kilogram
pct - Percent
µg/kg - Micrograms per kilogram

Bold box indicates exceedance of NAPR Background SB Clay.

NAPR-W67-SB12-0709 NAPR-W67-SB13-0507
67SB12 67SB13 67SB14

NAPR-W67-SB14-0507NAPR-W67-SB12-0507
07/03/14 07/03/14 07/03/14 07/03/14

NA NA NA NA

82 77 87 84

NA NA NA NA
NA NA NA NA
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TABLE 5‐3
Groundwater Detections and Exceedances of Screening Criteria
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

 
Volatile Organic Compounds (µg/l)
2‐Butanone ‐‐ ‐‐ ‐‐ 560 10 U 10 U 2.5 R 2.5 R 2.5 R 2.5 R 5.2 J 2.5 R 2.5 R 2.5 R 2.5 R
Acetone ‐‐ ‐‐ ‐‐ 1,400 8 J 7 J 11 J 12 J 2.5 R 7.9 J 30 J 6 J 3.9 R 2.5 R 2.5 R
Benzene 5 ‐‐ 5 0.45 1 U 1 U 0.031 J 0.5 U 0.5 U 0.5 U 0.11 J 0.053 J 0.5 U 0.5 U 0.5 U
Carbon disulfide ‐‐ ‐‐ ‐‐ 81 1 U 1.1 0.35 J 0.72 0.32 J 0.87 2.2 0.82 0.04 J 0.048 J 0.048 J
Iodomethane ‐‐ ‐‐ ‐‐ ‐‐ 1 U 1 U 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.25 J 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ

Semivolatile Organic Compounds (µg/l)
2‐Methylnaphthalene ‐‐ ‐‐ ‐‐ 3.6 10 U 10 U 0.042 J 0.033 J 0.21 U 0.037 J 0.22 U 0.21 U 0.22 U 0.21 U 0.21 U
Acenaphthylene ‐‐ ‐‐ ‐‐ 53 10 U 10 U 0.2 U 0.046 J 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 UJ 0.21 UJ
Benzo(a)anthracene ‐‐ ‐‐ 0.038 0.034 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 UJ 0.022 J
Benzo(b)fluoranthene ‐‐ ‐‐ 0.038 0.034 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 U 0.014 J
Benzo(k)fluoranthene ‐‐ ‐‐ 0.038 0.34 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 U 0.02 J
Chrysene ‐‐ ‐‐ 0.038 3.4 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 U 0.027 J
Fluoranthene ‐‐ ‐‐ 130 80 10 U 10 U 0.01 J 0.034 J 0.016 J 0.01 J 0.017 J 0.015 J 0.22 U 0.21 U 0.035 J
Fluorene ‐‐ ‐‐ 1,100 29 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.06 J 0.22 U 0.21 U 0.21 U
Naphthalene ‐‐ ‐‐ ‐‐ 0.17 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 1 0.21 U 0.21 U
Phenanthrene ‐‐ ‐‐ ‐‐ ‐‐ 10 U 10 U 0.2 U 0.068 J 0.21 U 0.21 U 0.22 U 0.042 J 0.22 U 0.21 U 0.21 U
Pyrene ‐‐ ‐‐ 830 12 10 U 10 U 0.2 U 0.019 J 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 U 0.033 J
Pyridine ‐‐ ‐‐ ‐‐ 2 50 U 50 U 5 U 5.3 U 5.3 U 5.1 U 1.6 J 5.1 U 5.6 U 5.3 U 5.3 U

Herbicides (µg/l)
No Detections

Explosives (µg/l)
No Detections

Total Metals (µg/l)
Antimony 6 18.2 5.6 0.78 NA NA 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.23 J 2 U
Arsenic 10 23.2 10 0.052 NA NA 2.2 2.2 2.9 9.8 3.4 3 1.1 1.2 1.3
Barium 2,000 865 ‐‐ 380 NA NA 108 24.2 12.4 65.4 60.5 41.2 9 J 4.6 J 5.1 J
Cadmium 5 46.7 5 0.92 NA NA 0.068 J 0.094 J 1 U 0.14 J 0.097 J 0.12 J 1 U 0.055 J 0.051 J
Chromium 100 263 100 0.035 NA NA 1.7 J 0.52 J 0.37 J 1.4 J 3.6 1 J 0.45 J 0.44 J 0.46 J
Cobalt ‐‐ 778 ‐‐ 0.6 NA NA 10.4 4.4 4.7 5.5 6.2 2.7 0.66 J 2.6 2.7
Copper 1,300 413 1,300 80 20 U 3.2 B 24.5 7.6 7.4 23.2 16 15.5 5.8 5.6 5.1
Mercury 2 0.191 0.05 0.57 NA NA 0.19 J 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Nickel ‐‐ 128 610 39 NA NA 3.9 4 3.3 6.3 5.7 3.8 1 U 1.4 1.4
Selenium 50 41.6 50 10 NA NA 7.3 4.5 J 5.3 37.2 12.8 9.6 5.8 7.6 7.8
Thallium 2 ‐‐ 0.24 0.02 NA NA 0.2 J 0.37 J 0.13 J 0.38 J 0.16 J 0.29 J 1 U 0.051 J 1 U
Vanadium ‐‐ 696 ‐‐ 8.6 NA NA 15 9.4 87.3 38.4 10.2 13.4 41.4 49.5 52.7
Zinc ‐‐ 1,540 ‐‐ 600 NA NA 9.2 13 7.6 15.4 14.3 9.3 3.3 2.4 2.2

03/26/10 03/26/10 03/26/10
67GW07 67GW08 67GW08D
67GW07 67GW08

13E‐GW02 13E‐GW03 67GW01 67GW02 67GW03 67GW04 67GW05 67GW06
67GW01 67GW02 67GW03 67GW04 67GW05 67GW06

03/27/10

13E‐SB03

03/28/10 03/27/1005/10/04 05/10/04 03/27/10 03/28/10 03/30/10
MCL ‐ Groundwater

CLEAN NAPR 
Background GW

Puerto Rico Water 
Quality Class SG

Tapwater 
Adjusted RSLs1 

(Jan 2015)

13E‐SB02
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TABLE 5‐3
Groundwater Detections and Exceedances of Screening Criteria
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date 03/26/10 03/26/10 03/26/10

67GW07 67GW08 67GW08D
67GW07 67GW08

13E‐GW02 13E‐GW03 67GW01 67GW02 67GW03 67GW04 67GW05 67GW06
67GW01 67GW02 67GW03 67GW04 67GW05 67GW06

03/27/10

13E‐SB03

03/28/10 03/27/1005/10/04 05/10/04 03/27/10 03/28/10 03/30/10
MCL ‐ Groundwater

CLEAN NAPR 
Background GW

Puerto Rico Water 
Quality Class SG

Tapwater 
Adjusted RSLs1 

(Jan 2015)

13E‐SB02

Dissolved Metals (µg/l)
Antimony, Dissolved 6 2.9 5.6 0.78 20 U 20 U 0.48 J 0.35 J 0.41 J 0.48 J 0.84 J 0.52 J 2 U 2 U 2 U
Arsenic, Dissolved 10 17.5 10 0.052 10 U 10 U 2.3 2.1 3.1 6.4 4.6 3 1.2 1.3 1.1
Barium, Dissolved 2,000 289 ‐‐ 380 6.1 B 43 84.9 13.6 12.3 36.7 52.7 39.5 9.6 J 4.8 J 4.8 J
Cadmium, Dissolved 5 40.2 5 0.92 5 U 5 U 0.1 J 0.053 J 1 U 0.066 J 0.76 J 0.061 J 1 U 0.062 J 0.059 J
Chromium, Dissolved 100 4.86 100 0.035 10 U 10 U 0.48 J 2 U 0.28 J 0.6 J 0.77 J 0.73 J 0.45 J 0.34 J 0.49 J
Cobalt, Dissolved ‐‐ 1,300 ‐‐ 0.6 10 U 1.4 B 6.6 3.3 4.5 2.6 35.7 2.3 0.64 J 2.4 2.5
Copper, Dissolved 1,300 323 1,300 80 NA NA 42.5 19.2 17.5 36.3 31.3 29.3 11.3 5 9.5
Nickel, Dissolved ‐‐ 103 610 39 2.3 B 4 B 3.3 3.3 3.7 3.7 45.8 3.3 0.88 J 1.3 1.5
Selenium, Dissolved 50 27.1 50 10 10 U 10 U 7.6 4.1 J 6 23.7 17.3 10.1 6.3 8.1 7.9
Thallium, Dissolved 2 ‐‐ 0.24 0.02 10 U 10 U 0.34 J 0.39 J 0.15 J 0.26 J 0.61 J 0.27 J 1 U 1 U 1 U
Vanadium, Dissolved ‐‐ 72.9 ‐‐ 8.6 67 38 8.6 J 8.1 J 90.9 J 21.4 J 8.3 J 12.6 J 45.5 J 52.8 J 53.2 J
Zinc, Dissolved ‐‐ 421 ‐‐ 600 3.3 B 5.8 B 7.3 6.9 5 5.2 181 8.4 2.3 2.5 2.1

Wet Chemistry
No Detections

Total Petroleum Hydrocarbons ()
Diesel fuel (UG/L) ‐‐ ‐‐ ‐‐ ‐‐ 810 710 NA NA NA NA NA NA NA NA NA
Specific Identification of Gasoline (UG/L) ‐‐ ‐‐ ‐‐ ‐‐ 14 J 50 U NA NA NA NA NA NA NA NA NA

Notes: ebruary\K.G\[Table 5‐1, 5‐2, 5‐3 ‐ SS, SB, GW Exceedances_021915.xlsx]

Underline indicates exceedance of PRWQ Class SG.
Bold text indicates exceedance of RSLs Tap Water Adjusted.
1 RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents
NA ‐ Not analyzed
B ‐ Analyte not detected above the level reported in blanks
J ‐ Analyte present, value may or may not be accurate or precise
R ‐ Unreliable Result
U ‐ The material was analyzed for, but not detected
UJ ‐ Analyte not detected, quantitation limit may be inaccurate
mg/l ‐ Milligrams per liter
µg/l ‐ Micrograms per liter

Bold box indicates exceedance of NAPR Backgound GW.
Grey shading indicates exceedance of MCL‐Groundwater.
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TABLE 5‐4
HHRA COPC Summary Table ‐ Residential Land Use

Naval Activity Puerto Rico

Site: SWMU‐67
Media: Surface Soil, Total Soil, and Groundwater

Data Summary Background Comparison Screening Level (SL) Comparison Exposure Point Concentrations (EPC) Risk Estimates

Exposure   CAS Chemical Units Location Detection Range of Background Max Exceeds Carcinogenic Noncarcinogenic PRWQS Frequency Frequency Max Exceeds Max Exceeds EPC Statistic Basis Note Target ELCR HQ
Point Number of Maximum Frequency Detection Threshold  BTV RSL RSL Class SG of RSL of PRWQS 100X RSL  100X PRWQS Organ

Concentration Limits Value ELCR=1.0E‐6 HQ=1 Exceedance Exceedance Class SG
(1) (2) (3) (4) (4) Basis (5) (6) (6) (6) (7) (10) (10)

Surface Soil 7440‐38‐2 Arsenic 0.23 J 5 mg/kg 67SS02 13 / 15 1.80E‐01 ‐ 3.60E‐01 2.75 Yes 0.67 34 0.67 ca ‐‐ 11 / 15 ‐‐ No ‐‐ 2.5
95% GROS 
Adjusted 
Gamma

UCL (8) Skin, Vascular 4E‐06 0.07

7440‐47‐3 Chromium 13 47.9 J mg/kg 67SS02 15 / 15 1.60E‐01 ‐ 3.20E‐01 55 No ‐‐ 120000 0.30 ca ‐‐ 15 / 15 ‐‐ Yes ‐‐ ‐‐ ‐‐ ‐‐ (8) ‐‐ ‐‐ ‐‐
7440‐48‐4 Cobalt 10.6 J 45.6 J mg/kg 67SD02 15 / 15 2.10E‐02 ‐ 4.30E‐02 52.3 No 368 23 2.3 nc ‐‐ 15 / 15 ‐‐ No ‐‐ ‐‐ ‐‐ ‐‐ (8) ‐‐ ‐‐ ‐‐
7440‐28‐0 Thallium 0.022 J 0.3 J mg/kg 67SB02‐00 14 / 15 1.80E‐02 ‐ 3.60E‐02 ‐‐ ‐‐ ‐‐ 0.78 0.078 nc ‐‐ 4 / 15 ‐‐ No ‐‐ ‐‐ ‐‐ ‐‐ (8) ‐‐ ‐‐ ‐‐
7440‐62‐2 Vanadium 88.5 J 371 J mg/kg 67SD02 15 / 15 2.80E‐01 ‐ 5.50E‐01 286 Yes ‐‐ 390 39 nc ‐‐ 15 / 15 ‐‐ No ‐‐ ‐‐ ‐‐ ‐‐ (8) ‐‐ ‐‐ ‐‐

50‐32‐8 Benzo(a)pyrene 0.0006 J 0.07 mg/kg 67SD05 8 / 15 4.10E‐04 ‐ 8.20E‐04 ‐‐ ‐‐ 0.015 ‐‐ 0.015 ca ‐‐ 1 / 15 ‐‐ No ‐‐ 0.031
95% Adjusted 

Gamma KM‐UCL
UCL (8) ‐‐ 2E‐06 ‐‐

53‐70‐3 Dibenz(a,h)anthracene 0.0005 J 0.028 mg/kg 67SD05 6 / 15 3.50E‐04 ‐ 7.10E‐04 ‐‐ ‐‐ 0.015 ‐‐ 0.015 ca ‐‐ 1 / 15 ‐‐ No ‐‐ ‐‐ ‐‐ ‐‐ (8) ‐‐ ‐‐ ‐‐

Total Soil 7440‐38‐2 Arsenic 0.23 J 5 mg/kg 67SS02 22 / 26 1.80E‐01 ‐ 1.00E+00 3.15 Yes 0.67 34 0.67 ca ‐‐ 19 / 26 ‐‐ No ‐‐ ‐‐ ‐‐ ‐‐ (8) ‐‐ ‐‐ ‐‐
7440‐47‐3 Chromium 6.7 J 233 mg/kg 67SB01‐03 26 / 26 1.60E‐01 ‐ 9.30E‐01 167 Yes ‐‐ 120000 0.30 ca ‐‐ 26 / 26 ‐‐ Yes ‐‐ 233 ‐‐ Max (8) NOE ‐‐ 0.002

7440‐48‐4 Cobalt 7.4 472 J mg/kg 67SB01‐03 33 / 33 2.10E‐02 ‐ 1.20E‐01 49.8 Yes 368 23 2.3 nc ‐‐ 33 / 33 ‐‐ Yes ‐‐ 106
95% Chebyshev 
(Mean, Sd)

UCL (8) Thyroid 3E‐07 5

7440‐50‐8 Copper 34.5 J 681 J mg/kg 67SB01‐03 26 / 26 2.90E‐02 ‐ 1.70E‐01 280 Yes ‐‐ 3100 310 nc ‐‐ 1 / 26 ‐‐ No ‐‐ 681 ‐‐ Max GI ‐‐ 0.2
7440‐02‐0 Nickel 3.4 310 mg/kg 67SB01‐03 26 / 26 2.60E‐02 ‐ 1.50E‐01 34.1 Yes 13000 1500 150 nc ‐‐ 1 / 26 ‐‐ No ‐‐ 310 ‐‐ Max Body Weight 2E‐08 0.2

7440‐28‐0 Thallium 0.022 J 4.2 mg/kg 67SB01‐03 25 / 26 1.80E‐02 ‐ 1.00E‐01 0.27 Yes ‐‐ 0.78 0.078 nc ‐‐ 9 / 26 ‐‐ No ‐‐ 1.3
 97.5% KM (
Chebyshev)

UCL (8) Hair ‐‐ 2

7440‐62‐2 Vanadium 88.5 J 1480 J mg/kg 67SB01‐03 26 / 26 2.80E‐01 ‐ 1.60E+00 482 Yes ‐‐ 390 39 nc ‐‐ 26 / 26 ‐‐ No ‐‐ 480
95% Chebyshev 
(Mean, Sd)

UCL (8) Hair ‐‐ 1

50‐32‐8 Benzo(a)pyrene 0.00047 J 0.07 mg/kg 67SD05 12 / 26 4.10E‐04 ‐ 8.20E‐04 ‐‐ ‐‐ 0.015 ‐‐ 0.015 ca ‐‐ 1 / 26 ‐‐ No ‐‐ ‐‐ ‐‐ ‐‐ (8) ‐‐ ‐‐ ‐‐
53‐70‐3 Dibenz(a,h)anthracene 0.0005 J 0.028 mg/kg 67SD05 6 / 26 3.50E‐04 ‐ 7.10E‐04 ‐‐ ‐‐ 0.015 ‐‐ 0.015 ca ‐‐ 1 / 26 ‐‐ No ‐‐ 0.0045 95% KM (BCA) UCL (8) ‐‐ 3E‐07 ‐‐

Groundwater 91‐20‐3 Naphthalene 1 1 ug/L 67GW07 1 / 8 3.00E‐02 ‐ 3.30E‐02 ‐‐ ‐‐ 0.17 6.1 0.17 ca ‐‐ 1 / 8 ‐‐ No ‐‐ 1 ‐‐ Max Body Weight 6E‐06 0.2
7440‐38‐2 Arsenic 1.1 9.8 ug/L 67GW04 8 / 8 8.80E‐02 ‐ 8.80E‐02 23.2 No 0.052 6.0 0.052 ca 10 8 / 8 0 / 8 Yes No 9.8 ‐‐ Max (9) Skin, Vascular 2E‐04 2
7440‐47‐3 Chromium 0.37 J 3.6 ug/L 67GW05 8 / 8 2.40E‐01 ‐ 2.40E‐01 263 No ‐‐ 22000 0.035 ca 100 8 / 8 0 / 8 Yes No 3.6 ‐‐ Max (9) NOE ‐‐ 0.0002
7440‐48‐4 Cobalt 0.66 J 10.4 ug/L 67GW01 8 / 8 4.50E‐02 ‐ 4.50E‐02 778 No ‐‐ 6 0.6 nc ‐‐ 8 / 8 ‐‐ No ‐‐ ‐‐ ‐‐ ‐‐ (9) ‐‐ ‐‐ ‐‐
7782‐49‐2 Selenium 4.5 J 37.2 ug/L 67GW04 8 / 8 2.90E‐01 ‐ 2.90E‐01 41.6 No ‐‐ 100 10 nc 50 2 / 8 0 / 8 No No 37.2 ‐‐ Max (9) Selenosis ‐‐ 0.4
7440‐28‐0 Thallium 0.051 J 0.38 J ug/L 67GW04 7 / 8 4.50E‐02 ‐ 4.50E‐02 ‐‐ ‐‐ ‐‐ 0.2 0.02 nc 0.24 7 / 8 3 / 8 No No ‐‐ ‐‐ ‐‐ (9) ‐‐ ‐‐ ‐‐
7440‐62‐2 Vanadium 9.4 87.3 ug/L 67GW03 8 / 8 1.70E‐01 ‐ 1.70E‐01 696 No ‐‐ 86 8.6 nc ‐‐ 8 / 8 ‐‐ No ‐‐ ‐‐ ‐‐ ‐‐ (9) ‐‐ ‐‐ ‐‐

7440‐36‐0_D Antimony, Dissolved 0.35 J 0.84 J ug/L 67GW05 6 / 8 2.00E‐01 ‐ 2.00E‐01 2.9 No ‐‐ 7.8 0.78 nc 5.6 1 / 8 0 / 8 No No 0.84 ‐‐ Max Longevity, Blood ‐‐ 0.1
7440‐38‐2_D Arsenic, Dissolved 1.2 6.4 ug/L 67GW04 8 / 8 8.80E‐02 ‐ 8.80E‐02 17.5 No 0.052 6.0 0.052 ca 10 8 / 8 0 / 8 Yes No ‐‐ ‐‐ ‐‐ (9) ‐‐ ‐‐ ‐‐
7440‐47‐3_D Chromium, Dissolved 0.28 J 0.77 J ug/L 67GW05 7 / 8 2.40E‐01 ‐ 2.40E‐01 4.86 No ‐‐ 22000 0.035 ca 100 7 / 8 0 / 8 No No ‐‐ ‐‐ ‐‐ (9) ‐‐ ‐‐ ‐‐
7440‐48‐4_D Cobalt, Dissolved 0.64 J 35.7 ug/L 67GW05 8 / 8 4.50E‐02 ‐ 4.50E‐02 1300 No ‐‐ 6 0.6 nc ‐‐ 8 / 8 ‐‐ No ‐‐ 35.7 ‐‐ Max (9) Thyroid ‐‐ 6

7440‐02‐0_D Nickel, Dissolved 0.88 J 45.8 ug/L 67GW05 8 / 8 9.30E‐02 ‐ 9.30E‐02 103 No ‐‐ 390 39 nc 610 1 / 8 0 / 8 No No 45.8 ‐‐ Max
Body Weight, 
Respiratory

‐‐ 0.1

7782‐49‐2_D Selenium, Dissolved 4.1 J 23.7 ug/L 67GW04 8 / 8 2.90E‐01 ‐ 2.90E‐01 27.1 No ‐‐ 100 10 nc 50 3 / 8 0 / 8 No No ‐‐ ‐‐ ‐‐ (9) ‐‐ ‐‐ ‐‐
7440‐28‐0_D Thallium, Dissolved 0.15 J 0.61 J ug/L 67GW05 6 / 8 4.50E‐02 ‐ 4.50E‐02 ‐‐ ‐‐ ‐‐ 0.2 0.02 nc 0.24 6 / 8 5 / 8 No No 0.61 ‐‐ Max (9) Hair ‐‐ 3
7440‐62‐2_D Vanadium, Dissolved 8.1 J 90.9 J ug/L 67GW03 8 / 8 1.70E‐01 ‐ 1.70E‐01 72.9 Yes ‐‐ 86 8.6 nc ‐‐ 5 / 8 ‐‐ No ‐‐ 90.9 ‐‐ Max (9) Hair ‐‐ 1

(1) Chemicals with a maximum detected concentration (MaxDet) exceeding the adjusted RSL in an exposure medium or with a MaxDet exceeding the PRWQS (Class SG) in groundwater are presented on the table ELCR = excess lifetime cancer risk SWMU‐67 Cumulative Risk ELCR Max HI *
(2) The background threshold values (BTV)s were obtained from the Background Threshold Value Evaluation technical memorandum (CH2M HILL, 2013); BTVs of clay subsurface soil were used for total soil EPC = exposure point concentration Soil 6E‐06 5
(3) Regional Screening Levels (RSL) (January 2015) based on an ELCR of 1x10‐6 and an HQ=1.0 HI = hazard index Groundwater 2E‐04 6

‐  RSLs for residential soil are used for surface soil and total soil HQ = hazard quotient HI is based on effect on thyroid
‐  RSLs for tapwater are used for groundwater. J = compound was detected below the reporting limit in the sample

(4) The final RSL: the lower of carcinogenic RSLs based on ELCR of 1x10‐6 and noncarcinogenic RSLs adjusted using HQ=0.1. mg/kg = milligram per kilogram Total Risk 2E‐04 11
(5) PRWQS obtained from the Puerto Rico Water Quality Standards Regulation for Class SG waters (August 2014). ug/L = microgram per liter
(6) The final RSL is used as Screening Level (SL). NAPR = Naval Activity Puerto Rico
(7) The MaxDet was initially used as exposure point concentration (EPC). When the risk estimates based on MaxDet exceeds ELCR of 1x10‐6 and/or target organ‐specific  PRWQS = Puerto Rico Water Quality Standard

Hazard Index (HI) of 1.0, upper confidence limit (UCL) on mean is used as EPC for surface and total soil. RSL = Regional Screening Level
(8) When a chemical was detected both in surface soil and total soil, the higher EPCs in two media are used for the risk calculation. RSL Basis:  ca = Carcinogenic; nc = Noncarcinogenic
(9) When a metal was detected both in total and dissolved phases, the higher EPCs in two phases are used for the risk calculation. SL = screening level
(10) Noncarcinogenic hazard quotient and ELCR are estimated using the ratio of RSL and EPC. Target Organ: NOE = no observed effect; GI=gastrointestinal

‐  HQ = EPC / Noncarcinogenic RSL (based on HQ=1.0) UCL = upper confidence limit
‐  ELCR = EPC x 1x10‐6 / Carcinogenic RSL (based on ELCR=1x10‐6)
The SL for 'Antimony (metallic)' was used as the adjusted SL for Dissolved Antimony
The SL for for 'Cadmium (water)' was used as the adjusted SL for Dissolved Cadmium
The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' wa
 used as the Cancer and Noncancer Toxicity screening value.
The SL for 'Nickel Soluble Salts' was used as the adjusted SL for Nickel.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium

* Max HI is the highest HI associated with any target 
organ.

SWMU 67 Revised Phase I RFI

Qualifier Qualifier

Final
Adjusted RSL

 Minimum  Maximum
Concentration Concentration
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TABLE 5‐5
HHRA COPC Summary Table ‐ Industrial Land Use

Naval Activity Puerto Rico

Site: SWMU‐67
Media: Surface Soil, Total Soil, and Groundwater

Data Summary Background Comparison Screening Level (SL) Comparison Exposure Point Concentrations (EPC) Risk Estimates

Exposure   CAS Chemical Units Location Detection Range of Background Max Exceeds Carcinogenic Noncarcinogenic PRWQS Frequency Frequency Max Exceeds Max Exceeds EPC Statistic Basis Note Target ELCR HQ
Point Number of Maximum Frequency Detection Threshold  BTV RSL RSL Class SG of RSL of PRWQS 100X RSL  100X PRWQS Organ

Concentration Limits Value ELCR=1.0E‐6 HQ=1 Exceedance Exceedance Class SG
(1) (2) (3) (4) (4) Basis (5) (6) (6) (6) (7) (10) (10)

Surface Soil 7440‐38‐2 Arsenic 0.23 J 5 mg/kg 67SS02 13 / 15 1.80E‐01 ‐ 3.60E‐01 2.75 Yes 3 480 3 ca ‐‐ 1 / 15 ‐‐ No ‐‐ 2.5
95% GROS 

Adjusted Gamma
UCL (8) Skin, Vascular 8E‐07 0.005

7440‐47‐3 Chromium 13 47.9 J mg/kg 67SS02 15 / 15 1.60E‐01 ‐ 3.20E‐01 55 No ‐‐ 63 6.3 ca ‐‐ 15 / 15 ‐‐ No ‐‐ ‐‐ ‐‐ ‐‐ (8) ‐‐ ‐‐ ‐‐
7440‐48‐4 Cobalt 10.6 J 45.6 J mg/kg 67SD02 15 / 15 2.10E‐02 ‐ 4.30E‐02 52.3 No 1900 350 35 nc ‐‐ 4 / 15 ‐‐ No ‐‐ ‐‐ ‐‐ ‐‐ (8) ‐‐ ‐‐ ‐‐

Total Soil 7440‐38‐2 Arsenic 0.23 J 5 mg/kg 67SS02 22 / 26 1.80E‐01 ‐ 1.00E+00 3.15 Yes 3 480 3 ca ‐‐ 1 / 26 ‐‐ No ‐‐ ‐‐ ‐‐ ‐‐ (8) ‐‐ ‐‐ ‐‐
7440‐47‐3 Chromium 6.7 J 233 mg/kg 67SB01‐03 26 / 26 1.60E‐01 ‐ 9.30E‐01 167 Yes ‐‐ 1800000 6.3 ca ‐‐ 26 / 26 ‐‐ No ‐‐ 233 ‐‐ Max (8) NOE ‐‐ 0.0001

7440‐48‐4 Cobalt 7.4 472 J mg/kg 67SB01‐03 33 / 33 2.10E‐02 ‐ 1.20E‐01 49.8 Yes 1900 350 35 nc ‐‐ 11 / 33 ‐‐ No ‐‐ 106
95% Chebyshev 
(Mean, Sd)

UCL (8) Thyroid 6E‐08 0.3

7440‐28‐0 Thallium 0.022 J 4.2 mg/kg 67SB01‐03 25 / 26 1.80E‐02 ‐ 1.00E‐01 0.27 Yes ‐‐ 12 1.2 nc ‐‐ 1 / 26 ‐‐ No ‐‐ 4.2 ‐‐ Max Hair ‐‐ 0.4
7440‐62‐2 Vanadium 88.5 J 1480 J mg/kg 67SB01‐03 26 / 26 2.80E‐01 ‐ 1.60E+00 482 Yes ‐‐ 5800 580 nc ‐‐ 1 / 26 ‐‐ No ‐‐ 1480 ‐‐ Max Hair ‐‐ 0.3

Groundwater 91‐20‐3 Naphthalene 1 1 ug/L 67GW07 1 / 8 3.00E‐02 ‐ 3.30E‐02 ‐‐ ‐‐ 0.17 6.1 0.17 ca ‐‐ 1 / 8 ‐‐ No ‐‐ 1 ‐‐ Max Body Weight 6E‐06 0.2
7440‐38‐2 Arsenic 1.1 9.8 ug/L 67GW04 8 / 8 8.80E‐02 ‐ 8.80E‐02 23.2 No 0.052 6.0 0.052 ca 10 8 / 8 0 / 8 Yes No 9.8 ‐‐ Max (9) Skin, Vascular 2E‐04 2
7440‐47‐3 Chromium 0.37 J 3.6 ug/L 67GW05 8 / 8 2.40E‐01 ‐ 2.40E‐01 263 No ‐‐ 22000 0.035 ca 100 8 / 8 0 / 8 Yes No 3.6 ‐‐ Max (9) NOE ‐‐ 0.0002
7440‐48‐4 Cobalt 0.66 J 10.4 ug/L 67GW01 8 / 8 4.50E‐02 ‐ 4.50E‐02 778 No ‐‐ 6 0.6 nc ‐‐ 8 / 8 ‐‐ No ‐‐ ‐‐ ‐‐ ‐‐ (9) ‐‐ ‐‐ ‐‐
7782‐49‐2 Selenium 4.5 J 37.2 ug/L 67GW04 8 / 8 2.90E‐01 ‐ 2.90E‐01 41.6 No ‐‐ 100 10 nc 50 2 / 8 0 / 8 No No 37.2 ‐‐ Max (9) Selenosis ‐‐ 0.4
7440‐28‐0 Thallium 0.051 J 0.38 J ug/L 67GW04 7 / 8 4.50E‐02 ‐ 4.50E‐02 ‐‐ ‐‐ ‐‐ 0.2 0.02 nc 0.24 7 / 8 3 / 8 No No ‐‐ ‐‐ ‐‐ (9) ‐‐ ‐‐ ‐‐
7440‐62‐2 Vanadium 9.4 87.3 ug/L 67GW03 8 / 8 1.70E‐01 ‐ 1.70E‐01 696 No ‐‐ 86 8.6 nc ‐‐ 8 / 8 ‐‐ No ‐‐ ‐‐ ‐‐ ‐‐ (9) ‐‐ ‐‐ ‐‐

7440‐36‐0_D Antimony, Dissolved 0.35 J 0.84 J ug/L 67GW05 6 / 8 2.00E‐01 ‐ 2.00E‐01 2.9 No ‐‐ 7.8 0.78 nc 5.6 1 / 8 0 / 8 No No 0.84 ‐‐ Max Longevity, Blood ‐‐ 0.1
7440‐38‐2_D Arsenic, Dissolved 1.2 6.4 ug/L 67GW04 8 / 8 8.80E‐02 ‐ 8.80E‐02 17.5 No 0.052 6.0 0.052 ca 10 8 / 8 0 / 8 Yes No ‐‐ ‐‐ ‐‐ (9) ‐‐ ‐‐ ‐‐
7440‐47‐3_D Chromium, Dissolved 0.28 J 0.77 J ug/L 67GW05 7 / 8 2.40E‐01 ‐ 2.40E‐01 4.86 No ‐‐ 22000 0.035 ca 100 7 / 8 0 / 8 No No ‐‐ ‐‐ ‐‐ (9) ‐‐ ‐‐ ‐‐
7440‐48‐4_D Cobalt, Dissolved 0.64 J 35.7 ug/L 67GW05 8 / 8 4.50E‐02 ‐ 4.50E‐02 1300 No ‐‐ 6 0.6 nc ‐‐ 8 / 8 ‐‐ No ‐‐ 35.7 ‐‐ Max (9) Thyroid ‐‐ 6
7440‐02‐0_D Nickel, Dissolved 0.88 J 45.8 ug/L 67GW05 8 / 8 9.30E‐02 ‐ 9.30E‐02 103 No ‐‐ 390 39 nc 610 1 / 8 0 / 8 No No 45.8 ‐‐ Max Body Weight, Respiratory ‐‐ 0.1
7782‐49‐2_D Selenium, Dissolved 4.1 J 23.7 ug/L 67GW04 8 / 8 2.90E‐01 ‐ 2.90E‐01 27.1 No ‐‐ 100 10 nc 50 3 / 8 0 / 8 No No ‐‐ ‐‐ ‐‐ (9) ‐‐ ‐‐ ‐‐
7440‐28‐0_D Thallium, Dissolved 0.15 J 0.61 J ug/L 67GW05 6 / 8 4.50E‐02 ‐ 4.50E‐02 ‐‐ ‐‐ ‐‐ 0.2 0.02 nc 0.24 6 / 8 5 / 8 No No 0.61 ‐‐ Max (9) Hair ‐‐ 3
7440‐62‐2_D Vanadium, Dissolved 8.1 J 90.9 J ug/L 67GW03 8 / 8 1.70E‐01 ‐ 1.70E‐01 72.9 Yes ‐‐ 86 8.6 nc ‐‐ 5 / 8 ‐‐ No ‐‐ 90.9 ‐‐ Max (9) Hair ‐‐ 1

(1) Chemicals with a maximum detected concentration (MaxDet) exceeding the adjusted RSL in an exposure medium or with a MaxDet exceeding the PRWQS (Class SG) in groundwater are presented on the table. ELCR = excess lifetime cancer risk SWMU‐67 Cumulative Risk ELCR Max HI *
(2) The background threshold values (BTV)s were obtained from the Background Threshold Value Evaluation technical memorandum (CH2M HILL, 2013); BTVs of clay soil were used for total soil.  EPC = exposure point concentration Soil 9E‐07 0.6
(3) Regional Screening Levels (RSL) (January 2015) based on an ELCR of 1x10‐6 and an HQ=1.0 HI = hazard index Groundwater 2E‐04 6

‐  RSLs for industrial soil are used for surface soil and total soil. HQ = hazard quotient HI is based on effect on thyroid
‐  RSLs for tapwater are used for groundwater. J = compound was detected below the reporting limit in the sample

(4) The final RSL: the lower of carcinogenic RSLs based on ELCR of 1x10‐6 and noncarcinogenic RSLs adjusted using HQ=0.1. mg/kg = milligram per kilogram
(5) PRWQS obtained from the Puerto Rico Water Quality Standards Regulation for Class SG waters (August 2014). ug/L = microgram per liter
(6) The final RSL is used as Screening Level (SL). NAPR = Naval Activity Puerto Rico Total Risk 2E‐04 6
(7) The MaxDet was initially used as exposure point concentration (EPC). When the risk estimates based on MaxDet exceeds ELCR of 1x10‐6 and/or target organ‐specific  PRWQS = Puerto Rico Water Quality Standard

Hazard Index (HI) of 1.0, upper confidence limit (UCL) on mean is used as EPC for surface and total soil. RSL = Regional Screening Level
(8) When a chemical was detected both in surface soil and total soil, the higher EPCs in two media are used for the risk calculation. RSL Basis:  ca = Carcinogenic; nc = Noncarcinogenic
(9) When a metal was detected both in total and dissolved phases, the higher EPCs in two phases are used for the risk calculation. SL = screening level
(10) Noncarcinogenic hazard quotient and ELCR are estimated using the ratio of RSL and EPC. Target Organ: NOE = no observed effect; GI=gastrointestinal

‐  HQ = EPC / Noncarcinogenic RSL (based on HQ=1.0) UCL = upper confidence limit
‐  ELCR = EPC x 1x10‐6 / Carcinogenic RSL (based on ELCR=1x10‐6)

The SL for 'Antimony (metallic)' was used as the adjusted SL for Dissolved Antimony.
The SL for for 'Cadmium (water)' was used as the adjusted SL for Dissolved Cadmium.
The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' 
was used as the Cancer and Noncancer Toxicity screening value.
The SL for 'Nickel Soluble Salts' was used as the adjusted SL for Nickel.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

* Max HI is the highest HI associated with any target 
organ.

SWMU 67 Revised Phase I RFI

Qualifier Qualifier

Final
Adjusted RSL

 Minimum  Maximum
Concentration Concentration

Page 1 of 1



TABLE 5‐6
Ecological Screening Statistics ‐ SWMU 67 Surface Soil ‐ Plants and Soil Invertebrates
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico, Ceiba, Puerto Rico

Chemical
Minimum 

Concentratio
n Detected

Maximum 
Concentratio
n Detected

Arithmeti
c Mean

Standard 
Deviation 
of Mean

95% UCL
Soil 

Screening 
Value

Maximum 
Hazard 
Quotient

Backgroun
d UTL

Maximum 
Ratio

95% UCL 
Hazard 
Quotient

Mean 
Hazard 
Quotient

Volatile Organic Compounds (UG/KG)
2‐Butanone 11.0 ‐ 19.0 10 / 15 5.60 20.0 11.8 5.16 ‐‐ 89,600 0 / 15 0.0002 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Acetone ‐‐ ‐ ‐‐ 13 / 13 63.0 280 169 64.0 ‐‐ 2,500 0 / 13 0.11 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Benzene 3.50 ‐ 8.30 1 / 15 0.59 0.59 2.66 0.95 ‐‐ 6.80 0 / 15 0.09 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Carbon disulfide 3.50 ‐ 6.40 6 / 15 0.86 36.0 5.27 9.15 ‐‐ 94.1 0 / 15 0.38 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Chloroform 3.80 ‐ 8.30 2 / 15 0.24 0.30 2.60 1.16 ‐‐ 1,844 0 / 15 0.0002 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Chloromethane 3.50 ‐ 8.20 3 / 15 0.42 0.82 2.31 1.05 ‐‐ 5,000 0 / 15 0.0002 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Iodomethane 4.40 ‐ 6.40 10 / 15 0.70 2.90 2.21 0.75 ‐‐ 1,230 0 / 15 0.002 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
m‐ and p‐Xylene 7.00 ‐ 17.0 5 / 15 0.12 0.42 3.56 2.66 ‐‐ 2,400 0 / 15 0.0002 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Methylene chloride 3.80 ‐ 8.30 1 / 15 0.35 0.35 2.74 0.96 ‐‐ 1,250 0 / 15 0.0003 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Xylene, total 3.50 ‐ 8.30 5 / 15 0.12 0.42 1.84 1.26 ‐‐ 2,400 0 / 15 0.0002 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Semivolatile Organic Compounds (UG/KG)
bis(2‐Ethylhexyl)phthalate 190 ‐ 440 3 / 15 39.0 100 121 46.8 ‐‐ 30,000 0 / 15 0.003 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Di‐n‐butylphthalate 180 ‐ 360 1 / 15 23.0 23.0 115 38.9 ‐‐ 40,000 0 / 15 0.001 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
PAH (HMW) 45.0 ‐ 63.0 11 / 15 12.8 674 89.1 165 ‐‐ 18,000 0 / 15 0.04 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
PAH (LMW) 138 ‐ 201 9 / 15 126 338 139 70.0 ‐‐ 29,000 0 / 15 0.01 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Inorganics (MG/KG)
Antimony 1.10 ‐ 2.00 6 / 15 0.14 1.20 0.59 0.31 0.56 78.0 0 / 15 0.02 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Arsenic 0.52 ‐ 0.57 13 / 15 0.23 5.00 1.28 1.23 ‐‐ 18.0 0 / 15 0.28 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Barium ‐‐ ‐ ‐‐ 15 / 15 31.8 203 88.3 45.2 ‐‐ 330 0 / 15 0.62 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Beryllium ‐‐ ‐ ‐‐ 15 / 15 0.14 0.40 0.28 0.072 ‐‐ 40.0 0 / 15 0.01 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Cadmium ‐‐ ‐ ‐‐ 15 / 15 0.13 0.79 0.34 0.21 0.47 32.0 0 / 15 0.02 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Chromium ‐‐ ‐ ‐‐ 15 / 15 13.0 47.9 31.9 10.4 36.7 64.0 0 / 15 0.75 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Cobalt ‐‐ ‐ ‐‐ 15 / 15 10.6 45.6 28.6 10.2 ‐‐ 13.0 14 / 15 3.51 52.3 0 / 15 0.87 ‐‐ ‐‐
Copper ‐‐ ‐ ‐‐ 15 / 15 44.4 277 97.0 58.4 124 70.0 9 / 15 3.96 192 1 / 15 1.44 1.77 1.39
Lead ‐‐ ‐ ‐‐ 15 / 15 2.10 134 26.3 34.1 49.6 120 1 / 15 1.12 34.2 3 / 15 3.92 0.41 0.22
Mercury 0.038 ‐ 0.038 14 / 15 0.011 0.17 0.050 0.040 0.075 0.10 1 / 15 1.70 0.131 1 / 15 1.30 0.75 0.50
Nickel ‐‐ ‐ ‐‐ 15 / 15 6.70 16.6 11.9 2.84 ‐‐ 38.0 0 / 15 0.44 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Selenium ‐‐ ‐ ‐‐ 15 / 15 0.34 2.20 1.12 0.55 1.38 0.52 11 / 15 4.23 1.07 9 / 15 2.06 2.65 2.16
Silver 0.52 ‐ 0.99 5 / 15 0.049 0.15 0.25 0.14 ‐‐ 560 0 / 15 0.0003 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Thallium 0.57 ‐ 0.57 14 / 15 0.022 0.30 0.091 0.090 ‐‐ 1.00 0 / 15 0.30 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Vanadium ‐‐ ‐ ‐‐ 15 / 15 88.5 371 204 74.3 238 130 14 / 15 2.85 286 2 / 15 1.30 1.83 1.57
Zinc ‐‐ ‐ ‐‐ 15 / 15 32.8 98.1 64.0 19.9 73.0 120 0 / 15 0.82 ‐‐ ‐‐ / ‐‐ ‐‐ ‐‐ ‐‐
Total Petroleum Hydrocarbons (UG/KG)
TPH‐diesel range 11,000 ‐ 12,000 8 / 15 12,000 110,000 23,000 27,211 ‐‐ NSV ‐‐ / ‐‐ NSV ‐‐ ‐‐ / ‐‐ ‐‐ NSV NSV
NSV ‐ No Screening Value
1 ‐ Count of detected samples exceeding or equaling Screening Value

Range of Non‐
Detect Values

Frequency 
of 

Detection

Frequency 
of 

Exceedance1

Frequency 
of UTL 

Exceedance
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TABLE 5‐7
Screening Statistics ‐ SWMU 67 Surface Soil ‐ Mammal/Bird Eco‐SSLs
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico, Ceiba, Puerto Rico

Chemical
Maximum 

Concentration 
Detected

Mammal 
Eco‐SSL

Maximum 
Hazard 
Quotient

Bird Eco‐
SSL

Maximum 
Hazard 
Quotient

Inorganics (MG/KG)
Antimony 1.10 ‐ 2.00 6 / 15 1.20 0.27 2 / 15 4.44 ‐‐ ‐‐ / ‐‐ ‐‐
Arsenic 0.52 ‐ 0.57 13 / 15 5.00 46.0 0 / 15 0.11 43.0 0 / 15 0.12
Barium ‐‐ ‐ ‐‐ 15 / 15 203 2,000 0 / 15 0.10 ‐‐ ‐‐ / ‐‐ ‐‐
Beryllium ‐‐ ‐ ‐‐ 15 / 15 0.40 21.0 0 / 15 0.02 ‐‐ ‐‐ / ‐‐ ‐‐
Cadmium ‐‐ ‐ ‐‐ 15 / 15 0.79 0.36 4 / 15 2.19 0.77 2 / 15 1.03
Chromium ‐‐ ‐ ‐‐ 15 / 15 47.9 34.0 6 / 15 1.41 26.0 11 / 15 1.84
Cobalt ‐‐ ‐ ‐‐ 15 / 15 45.6 230 0 / 15 0.20 120 0 / 15 0.38
Copper ‐‐ ‐ ‐‐ 15 / 15 277 49.0 14 / 15 5.65 28.0 15 / 15 9.89
Lead ‐‐ ‐ ‐‐ 15 / 15 134 56.0 2 / 15 2.39 11.0 9 / 15 12.2
Nickel ‐‐ ‐ ‐‐ 15 / 15 16.6 130 0 / 15 0.13 210 0 / 15 0.08
Selenium ‐‐ ‐ ‐‐ 15 / 15 2.20 0.63 10 / 15 3.49 1.20 9 / 15 1.83
Silver 0.52 ‐ 0.99 5 / 15 0.15 14.0 0 / 15 0.01 4.20 0 / 15 0.04
Vanadium ‐‐ ‐ ‐‐ 15 / 15 371 280 3 / 15 1.33 7.80 15 / 15 47.6
Zinc ‐‐ ‐ ‐‐ 15 / 15 98.1 79.0 4 / 15 1.24 46.0 12 / 15 2.13
Semivolatile Organic Compounds (UG/KG)
PAH (HMW) 45.0 ‐ 63.0 11 / 15 674 1,100 0 / 15 0.61 ‐‐ ‐‐ / ‐‐ ‐‐
PAH (LMW) 138 ‐ 201 9 / 15 338 100,000 0 / 15 0.003 ‐‐ ‐‐ / ‐‐ ‐‐
Shaded cells indicate HQ > 1

Range of Non‐
Detect Values

Frequency of 
Detection

Frequency of 
Exceedance

Frequency of 
Exceedance
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TABLE 5‐8
Summary of Norway Rat Exposure Doses ‐ 95% UCL
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico, Ceiba, Puerto Rico

Chemical

95% UCL          
Surface Soil 

Concentration 
(mg/kg)

Soil‐Worm 
BAF

Terrestrial Invertebrate 
Concentration 
(mg/kg dw)

Soil‐Plant 
BAF

Terrestrial Plant 
Concentration 
(mg/kg dw)

95% UCL
Surface Water 

Concentration (mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

MATC TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

NOAEL HQ MATC HQ LOAEL HQ

Metals
Antimony 0.56 1.000 5.56E‐01 Regresson 2.27E‐02 0.00040 2.93E‐02 0.059 0.19 0.59 4.97E‐01 1.57E‐01 4.97E‐02
Cadmium 0.47 Regression 4.51E+00 Regresson 4.09E‐01 0.00100 2.40E‐01 0.77 2.43 7.70 3.12E‐01 9.86E‐02 3.12E‐02
Chromium 36.7 0.320 1.17E+01 0.041 1.50E+00 0.00044 7.17E‐01 2.40 5.37 12.0 2.99E‐01 1.34E‐01 5.97E‐02
Copper 124 Regression 1.90E+01 Regresson 1.30E+01 0.00580 1.81E+00 5.60 7.23 9.34 3.22E‐01 2.50E‐01 1.93E‐01
Lead 49.6 Regression 1.88E+01 Regresson 2.37E+00 0.00023 1.13E+00 4.70 6.47 8.90 2.40E‐01 1.74E‐01 1.27E‐01
Mercury 0.075 1.186 8.93E‐02 Regresson 9.05E‐02 0.00020 8.92E‐03 0.032 0.072 0.16 2.79E‐01 1.25E‐01 5.57E‐02
Selenium 1.38 Regression 1.17E+00 Regresson 7.22E‐01 0.00380 9.53E‐02 0.20 0.26 0.33 4.77E‐01 3.71E‐01 2.89E‐01
Vanadium 238 0.039 9.28E+00 0.005 1.14E+00 0.00880 9.80E‐01 4.16 5.88 8.31 2.36E‐01 1.67E‐01 1.18E‐01
Zinc 73.0 Regression 3.49E+02 Regresson 5.23E+01 0.00560 1.97E+01 75.4 169 377 2.61E‐01 1.17E‐01 5.22E‐02

DI = Chemical‐specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0207 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical‐specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical‐specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical‐specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.020 = Proportion of diet composed of soil
WIR = 0.0242 = Water ingestion rate (L/day)
WC = Chemical‐specific = Concentration of chemical in water (mg/L)
BW = 0.209 = Body weight (kg)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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TABLE 5‐9
Summary of Indian Mongoose Exposure Doses ‐ 95% UCL
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico, Ceiba, Puerto Rico

Chemical

95% UCL          
Surface Soil 

Concentration 
(mg/kg)

Soil‐Worm 
BAF

Terrestrial 
Invertebrate 
Concentration 
(mg/kg dw)

Soil‐Plant BAF
Terrestrial Plant 
Concentration 
(mg/kg dw)

Soil‐Mammal 
BAF

Small Mammal 
Concentration 
(mg/kg dw)

95% UCL         
Surface Water 
Concentration 

(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL    TRV 
(mg/kg/d)

MATC TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

NOAEL HQ MATC HQ LOAEL HQ

Metals
Antimony 0.56 1.000 5.56E‐01 Regresson 2.27E‐02 See footnote 2.95E‐01 0.00040 2.27E‐02 0.059 0.19 0.59 3.85E‐01 1.22E‐01 3.85E‐02
Cadmium 0.47 Regression 4.51E+00 Regresson 4.09E‐01 Regresson 1.39E‐01 0.00100 1.43E‐01 0.77 2.43 7.70 1.85E‐01 5.87E‐02 1.85E‐02
Chromium 36.7 0.320 1.17E+01 0.041 1.50E+00 Regresson 3.14E+00 0.00044 4.73E‐01 2.40 5.37 12.0 1.97E‐01 8.80E‐02 3.94E‐02
Copper 124 Regression 1.90E+01 Regresson 1.30E+01 Regresson 1.57E+01 0.00580 1.10E+00 11.7 13.3 15.1 9.38E‐02 8.26E‐02 7.27E‐02
Lead 49.6 Regression 1.88E+01 Regresson 2.37E+00 Regresson 6.06E+00 0.00023 7.58E‐01 4.70 6.47 8.90 1.61E‐01 1.17E‐01 8.52E‐02
Mercury 0.075 1.186 8.93E‐02 Regresson 9.05E‐02 0.054 4.09E‐03 0.00020 3.47E‐03 0.15 0.19 0.25 2.31E‐02 1.79E‐02 1.39E‐02
Selenium 1.38 Regression 1.17E+00 Regresson 7.22E‐01 Regresson 7.44E‐01 0.00380 5.45E‐02 0.20 0.26 0.33 2.72E‐01 2.12E‐01 1.65E‐01
Vanadium 238 0.039 9.28E+00 0.005 1.14E+00 0.010 2.47E+00 0.00880 6.90E‐01 4.16 5.88 8.31 1.66E‐01 1.17E‐01 8.31E‐02
Zinc 73.0 Regression 3.49E+02 Regresson 5.23E+01 Regresson 1.20E+02 0.00560 1.30E+01 75.4 169 377 1.72E‐01 7.71E‐02 3.45E‐02

It was assumed that the concentration of each chemical in the small mammal’s tissues was equal to the chemical concentration in its diet, that is, a diet to whole‐body BAF of 1.0 was assumed

DI = Chemical‐specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0285 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical‐specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.564 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical‐specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.111 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical‐specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0.297 = Proportion of diet composed of food item (small mammals)
SCx = Chemical‐specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.028 = Proportion of diet composed of soil
WIR = 0.0557 = Water ingestion rate (L/day)
WC = Chemical‐specific = Concentration of chemical in water (mg/L)
BW = 0.528 = Body weight (kg)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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TABLE 5‐10
Summary of Pearly‐eyed Thrasher Exposure Doses ‐ 95% UCL
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico, Ceiba, Puerto Rico

Chemical

95% UCL         
Surface Soil 

Concentration 
(mg/kg)

Soil‐Worm 
BAF

Terrestrial 
Invertebrate 
Concentration 
(mg/kg dw)

Soil‐Plant 
BAF

Terrestrial Plant 
Concentration 
(mg/kg dw)

95% UCL         
Surface Water 
Concentration 

(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

MATC TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

NOAEL HQ MATC HQ LOAEL HQ

Metals
Antimony 0.56 1.000 5.56E‐01 Regresson 2.27E‐02 0.00040 5.33E‐02 NA NA NA NA NA NA
Cadmium 0.47 Regression 4.51E+00 Regresson 4.09E‐01 0.00100 4.15E‐01 1.47 3.29 7.35 2.82E‐01 1.26E‐01 5.64E‐02
Chromium 36.7 0.320 1.17E+01 0.041 1.50E+00 0.00044 1.28E+00 2.66 5.95 13.3 4.83E‐01 2.16E‐01 9.65E‐02
Copper 124 Regression 1.90E+01 Regresson 1.30E+01 0.00580 2.68E+00 4.05 7.00 12.1 6.63E‐01 3.84E‐01 2.22E‐01
Lead 49.6 Regression 1.88E+01 Regresson 2.37E+00 0.00023 2.00E+00 3.85 8.61 19.3 5.20E‐01 2.33E‐01 1.04E‐01
Mercury 0.075 1.186 8.93E‐02 Regresson 9.05E‐02 0.00020 1.06E‐02 0.49 0.77 1.20 2.16E‐02 1.38E‐02 8.80E‐03
Selenium 1.38 Regression 1.17E+00 Regresson 7.22E‐01 0.00380 1.30E‐01 0.44 0.81 1.50 2.95E‐01 1.60E‐01 8.66E‐02
Vanadium 238 0.039 9.28E+00 0.005 1.14E+00 0.00880 2.15E+00 0.34 0.49 0.69 6.26E+00 4.43E+00 3.13E+00
Zinc 73.0 Regression 3.49E+02 Regresson 5.23E+01 0.00560 3.29E+01 66.1 148 331 4.97E‐01 2.22E‐01 9.94E‐02

DI = Chemical‐specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0123 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical‐specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.754 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical‐specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.200 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical‐specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.046 = Proportion of diet composed of soil
WIR = 0.0129 = Water ingestion rate (L/day)
WC = Chemical‐specific = Concentration of chemical in water (mg/L)
BW = 0.104 = Body weight (kg)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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TABLE 5‐11
Summary of Common Ground Dove Exposure Doses ‐ 95% UCL
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico, Ceiba, Puerto Rico

Chemical

95% UCL          
Surface Soil 

Concentration 
(mg/kg)

Soil‐Worm 
BAF

Terrestrial 
Invertebrate 
Concentration 
(mg/kg dw)

Soil‐Plant 
BAF

Terrestrial Plant 
Concentration 
(mg/kg dw)

95% UCL         
Surface Water 
Concentration 

(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

MATC TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

NOAEL HQ MATC HQ LOAEL HQ

Metals
Antimony 0.56 1.000 5.56E‐01 Regresson 2.27E‐02 0.00040 1.07E‐02 NA NA NA NA NA NA
Cadmium 0.47 Regression 4.51E+00 Regresson 4.09E‐01 0.00100 8.84E‐02 1.47 3.29 7.35 6.01E‐02 2.69E‐02 1.20E‐02
Chromium 36.7 0.320 1.17E+01 0.041 1.50E+00 0.00044 6.98E‐01 2.66 5.95 13.3 2.62E‐01 1.17E‐01 5.25E‐02
Copper 124 Regression 1.90E+01 Regresson 1.30E+01 0.00580 3.97E+00 4.05 7.00 12.1 9.81E‐01 5.68E‐01 3.28E‐01
Lead 49.6 Regression 1.88E+01 Regresson 2.37E+00 0.00023 1.01E+00 1.63 2.31 3.26 6.21E‐01 4.39E‐01 3.11E‐01
Mercury 0.075 1.186 8.93E‐02 Regresson 9.05E‐02 0.00020 1.92E‐02 0.45 0.64 0.90 4.28E‐02 3.02E‐02 2.14E‐02
Selenium 1.38 Regression 1.17E+00 Regresson 7.22E‐01 0.00380 1.62E‐01 0.29 0.41 0.58 5.60E‐01 3.96E‐01 2.80E‐01
Vanadium 238 0.039 9.28E+00 0.005 1.14E+00 0.00880 2.78E+00 0.34 0.49 0.69 8.08E+00 5.72E+00 4.04E+00
Zinc 73.0 Regression 3.49E+02 Regresson 5.23E+01 0.00560 1.14E+01 66.1 148 331 1.73E‐01 7.72E‐02 3.45E‐02

DI = Chemical‐specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0069 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical‐specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical‐specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.950 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical‐specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.050 = Proportion of diet composed of soil
WIR = 0.0059 = Water ingestion rate (L/day)
WC = Chemical‐specific = Concentration of chemical in water (mg/L)
BW = 0.0320 = Body weight (kg)

BW
WCWIRPDSSCFIRPDFFCFIR
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x

])]()[()]()()[()]()()([[ 
 

Page 1 of 1



TABLE 5‐12
Summary of Red‐tailed Hawk Exposure Doses ‐ 95% UCL
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico, Ceiba, Puerto Rico

Chemical

95% UCL          
Surface Soil 

Concentration 
(mg/kg)

Soil‐Worm 
BAF

Terrestrial 
Invertebrate 
Concentration 
(mg/kg dw)

Soil‐Plant 
BAF

Terrestrial Plant 
Concentration 
(mg/kg dw)

Soil‐Mammal 
BAF

Small Mammal 
Concentration 
(mg/kg dw)

95% UCL 
Surface Water 
Concentration 

(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

MATC TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

NOAEL HQ MATC HQ LOAEL HQ

Metals
Antimony 0.56 1.000 5.56E‐01 Regresson 2.27E‐02 See footnote 2.95E‐01 0.00040 9.45E‐03 NA NA NA NA NA NA
Cadmium 0.47 Regression 4.51E+00 Regresson 4.09E‐01 Regresson 1.39E‐01 0.00100 4.51E‐03 1.47 3.29 7.35 3.07E‐03 1.37E‐03 6.14E‐04
Chromium 36.7 0.320 1.17E+01 0.041 1.50E+00 Regresson 3.14E+00 0.00044 1.00E‐01 2.66 5.95 13.3 3.78E‐02 1.69E‐02 7.55E‐03
Copper 124 Regression 1.90E+01 Regresson 1.30E+01 Regresson 1.57E+01 0.00580 5.01E‐01 4.05 7.00 12.1 1.24E‐01 7.16E‐02 4.14E‐02
Lead 49.6 Regression 1.88E+01 Regresson 2.37E+00 Regresson 6.06E+00 0.00023 1.94E‐01 3.85 8.61 19.3 5.04E‐02 2.25E‐02 1.01E‐02
Mercury 0.075 1.186 8.93E‐02 Regresson 9.05E‐02 0.054 4.09E‐03 0.00020 1.42E‐04 0.49 0.77 1.20 2.90E‐04 1.85E‐04 1.18E‐04
Selenium 1.38 Regression 1.17E+00 Regresson 7.22E‐01 Regresson 7.44E‐01 0.00380 2.40E‐02 0.44 0.81 1.50 5.46E‐02 2.96E‐02 1.60E‐02
Vanadium 238 0.039 9.28E+00 0.005 1.14E+00 0.010 2.47E+00 0.00880 7.94E‐02 0.34 0.49 0.69 2.31E‐01 1.63E‐01 1.15E‐01
Zinc 73.0 Regression 3.49E+02 Regresson 5.23E+01 Regresson 1.20E+02 0.00560 3.84E+00 66.1 148 331 5.81E‐02 2.60E‐02 1.16E‐02
It was assumed that the concentration of each chemical in the small mammal’s tissues was equal to the chemical concentration in its diet, that is, a diet to whole‐body BAF of 1.0 was assumed

DI = Chemical‐specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0363 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical‐specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical‐specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical‐specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 1.000 = Proportion of diet composed of food item (small mammals)
SCx = Chemical‐specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.000 = Proportion of diet composed of soil
WIR = 0.0642 = Water ingestion rate (L/day)
WC = Chemical‐specific = Concentration of chemical in water (mg/L)
BW = 1.134 = Body weight (kg)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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TABLE 5‐13
Summary of Norway Rat Exposure Doses ‐ Arithmetic Mean
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico, Ceiba, Puerto Rico

Chemical

Mean              
Surface Soil 

Concentration 
(mg/kg)

Soil‐Worm 
BAF

Terrestrial 
Invertebrate 
Concentration 
(mg/kg dw)

Soil‐Plant 
BAF

Terrestrial Plant 
Concentration 
(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

MATC TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

NOAEL HQ MATC  HQ LOAEL HQ

Metals
Antimony 0.59 1.000 5.87E‐01 Regresson 2.39E‐02 0.00040 3.09E‐02 0.059 0.19 0.59 5.24E‐01 1.66E‐01 5.24E‐02
Cadmium 0.34 Regression 3.53E+00 Regresson 3.46E‐01 0.00050 1.89E‐01 0.77 2.43 7.70 2.46E‐01 7.78E‐02 2.46E‐02
Chromium 31.9 0.320 1.02E+01 0.041 1.31E+00 0.00044 6.24E‐01 2.40 5.37 12.0 2.60E‐01 1.16E‐01 5.20E‐02
Copper 97.0 Regression 1.79E+01 Regresson 1.18E+01 0.00580 1.64E+00 5.60 7.23 9.34 2.93E‐01 2.27E‐01 1.75E‐01
Lead 26.3 Regression 1.13E+01 Regresson 1.66E+00 0.00023 6.80E‐01 4.70 6.47 8.90 1.45E‐01 1.05E‐01 7.64E‐02
Mercury 0.050 1.186 5.92E‐02 Regresson 7.23E‐02 0.00010 6.50E‐03 0.032 0.072 0.16 2.03E‐01 9.09E‐02 4.07E‐02
Selenium 1.12 Regression 1.01E+00 Regresson 5.78E‐01 0.00380 7.99E‐02 0.20 0.26 0.33 4.00E‐01 3.11E‐01 2.42E‐01
Vanadium 204 0.039 7.96E+00 0.005 9.79E‐01 0.00880 8.41E‐01 4.16 5.88 8.31 2.02E‐01 1.43E‐01 1.01E‐01
Zinc 64.0 Regression 3.35E+02 Regresson 4.86E+01 0.00560 1.88E+01 75.4 169 377 2.49E‐01 1.11E‐01 4.98E‐02

DI = Chemical‐specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0207 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical‐specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical‐specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical‐specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.020 = Proportion of diet composed of soil
WIR = 0.0242 = Water ingestion rate (L/day)
WC = Chemical‐specific = Concentration of chemical in water (mg/L)
BW = 0.209 = Body weight (kg)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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TABLE 5‐14
Summary of Indian Mongoose Exposure Doses ‐ Arithmetic Mean
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico, Ceiba, Puerto Rico

Chemical

Mean             
Surface Soil 

Concentration 
(mg/kg)

Soil‐Worm 
BAF

Terrestrial 
Invertebrate 
Concentration 
(mg/kg dw)

Soil‐Plant 
BAF

Terrestrial Plant 
Concentration 
(mg/kg dw)

Soil‐
Mammal 

BAF

Small Mammal 
Concentration 
(mg/kg dw)

Mean         Surface 
Water 

Concentration 
(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

MATC TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

NOAEL HQ MATC HQ LOAEL HQ

Metals
Antimony 0.59 1.000 5.87E‐01 Regresson 2.39E‐02 See footnote 3.11E‐01 0.00040 2.39E‐02 0.059 0.19 0.59 4.06E‐01 1.28E‐01 4.06E‐02
Cadmium 0.34 Regression 3.53E+00 Regresson 3.46E‐01 Regresson 1.17E‐01 0.00050 1.12E‐01 0.77 2.43 7.70 1.46E‐01 4.61E‐02 1.46E‐02
Chromium 31.9 0.320 1.02E+01 0.041 1.31E+00 Regresson 2.84E+00 0.00044 4.13E‐01 2.40 5.37 12.0 1.72E‐01 7.70E‐02 3.44E‐02
Copper 97.0 Regression 1.79E+01 Regresson 1.18E+01 Regresson 1.47E+01 0.00580 9.98E‐01 11.7 13.3 15.1 8.53E‐02 7.51E‐02 6.61E‐02
Lead 26.3 Regression 1.13E+01 Regresson 1.66E+00 Regresson 4.58E+00 0.00023 4.66E‐01 4.70 6.47 8.90 9.92E‐02 7.21E‐02 5.24E‐02
Mercury 0.050 1.186 5.92E‐02 Regresson 7.23E‐02 0.054 2.71E‐03 0.00010 2.37E‐03 0.15 0.19 0.25 1.58E‐02 1.22E‐02 9.47E‐03
Selenium 1.12 Regression 1.01E+00 Regresson 5.78E‐01 Regresson 6.89E‐01 0.00380 4.74E‐02 0.20 0.26 0.33 2.37E‐01 1.85E‐01 1.44E‐01
Vanadium 204 0.039 7.96E+00 0.005 9.79E‐01 0.010 2.12E+00 0.00880 5.92E‐01 4.16 5.88 8.31 1.42E‐01 1.01E‐01 7.13E‐02
Zinc 64.0 Regression 3.35E+02 Regresson 4.86E+01 Regresson 1.19E+02 0.00560 1.25E+01 75.4 169 377 1.66E‐01 7.41E‐02 3.31E‐02

It was assumed that the concentration of each chemical in the small mammal’s tissues was equal to the chemical concentration in its diet, that is, a diet to whole‐body BAF of 1.0 was assumed

DI = Chemical‐specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0285 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical‐specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.564 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical‐specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.111 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical‐specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0.297 = Proportion of diet composed of food item (small mammals)
SCx = Chemical‐specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.028 = Proportion of diet composed of soil
WIR = 0.0557 = Water ingestion rate (L/day)
WC = Chemical‐specific = Concentration of chemical in water (mg/L)
BW = 0.528 = Body weight (kg)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
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TABLE 5‐15
Summary of Pearly‐eyed Thrasher Exposure Doses ‐ Arithmetic Mean
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico, Ceiba, Puerto Rico

Chemical

Mean
Surface Soil 

Concentration 
(mg/kg)

Soil‐Worm BAF

Terrestrial 
Invertebrate 
Concentration 
(mg/kg dw)

Soil‐Plant BAF
Terrestrial Plant 
Concentration 
(mg/kg dw)

Mean 
Surface Water 
Concentration 

(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

MATC TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

NOAEL HQ MATC HQ LOAEL HQ

Metals
Antimony 0.59 1.000 5.87E‐01 Regresson 2.39E‐02 0.00040 5.62E‐02 NA NA NA NA NA NA
Cadmium 0.34 Regression 3.53E+00 Regresson 3.46E‐01 0.00050 3.26E‐01 1.47 3.29 7.35 2.22E‐01 9.92E‐02 4.43E‐02
Chromium 31.9 0.320 1.02E+01 0.041 1.31E+00 0.00044 1.12E+00 2.66 5.95 13.3 4.21E‐01 1.88E‐01 8.41E‐02
Copper 97.0 Regression 1.79E+01 Regresson 1.18E+01 0.00580 2.41E+00 4.05 7.00 12.1 5.94E‐01 3.44E‐01 1.99E‐01
Lead 26.3 Regression 1.13E+01 Regresson 1.66E+00 0.00023 1.19E+00 3.85 8.61 19.3 3.09E‐01 1.38E‐01 6.17E‐02
Mercury 0.050 1.186 5.92E‐02 Regresson 7.23E‐02 0.00010 7.28E‐03 0.49 0.77 1.20 1.49E‐02 9.50E‐03 6.07E‐03
Selenium 1.12 Regression 1.01E+00 Regresson 5.78E‐01 0.00380 1.11E‐01 0.44 0.81 1.50 2.51E‐01 1.36E‐01 7.37E‐02
Vanadium 204 0.039 7.96E+00 0.005 9.79E‐01 0.00880 1.85E+00 0.34 0.49 0.69 5.37E+00 3.80E+00 2.69E+00
Zinc 64.0 Regression 3.35E+02 Regresson 4.86E+01 0.00560 3.14E+01 66.1 148 331 4.75E‐01 2.12E‐01 9.50E‐02

DI = Chemical‐specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0123 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical‐specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.754 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical‐specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.200 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical‐specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.046 = Proportion of diet composed of soil
WIR = 0.0129 = Water ingestion rate (L/day)
WC = Chemical‐specific = Concentration of chemical in water (mg/L)
BW = 0.104 = Body weight (kg)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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TABLE  5‐16
Summary of Common Ground Dove Exposure Doses ‐ Arithmetic Mean
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico, Ceiba, Puerto Rico

Chemical
Mean

Surface Soil 
Concentration (mg/kg)

Soil‐Worm BAF

Terrestrial 
Invertebrate 
Concentration 
(mg/kg dw)

Soil‐Plant BAF
Terrestrial Plant 

Concentration (mg/kg 
dw)

Mean
Surface Water 

Concentration (mg/L)

Dietary Intake 
(mg/kg/day)

 TRV (mg/kg/d)
MATC TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

NOAEL HQ MATC HQ LOAEL HQ

Metals
Antimony 0.59 1.000 5.87E‐01 Regresson 2.39E‐02 0.00040 1.12E‐02 NA NA NA NA NA NA
Cadmium 0.34 Regression 3.53E+00 Regresson 3.46E‐01 0.00050 7.42E‐02 1.47 3.29 7.35 5.05E‐02 2.26E‐02 1.01E‐02
Chromium 31.9 0.320 1.02E+01 0.041 1.31E+00 0.00044 6.08E‐01 2.66 5.95 13.3 2.29E‐01 1.02E‐01 4.57E‐02
Copper 97.0 Regression 1.79E+01 Regresson 1.18E+01 0.00580 3.45E+00 4.05 7.00 12.1 8.52E‐01 4.93E‐01 2.85E‐01
Lead 26.3 Regression 1.13E+01 Regresson 1.66E+00 0.00023 6.19E‐01 1.63 2.31 3.26 3.80E‐01 2.69E‐01 1.90E‐01
Mercury 0.050 1.186 5.92E‐02 Regresson 7.23E‐02 0.00010 1.53E‐02 0.45 0.64 0.90 3.39E‐02 2.40E‐02 1.70E‐02
Selenium 1.12 Regression 1.01E+00 Regresson 5.78E‐01 0.00380 1.30E‐01 0.29 0.41 0.58 4.49E‐01 3.18E‐01 2.25E‐01
Vanadium 204 0.039 7.96E+00 0.005 9.79E‐01 0.00880 2.39E+00 0.34 0.49 0.69 6.94E+00 4.90E+00 3.47E+00
Zinc 64.0 Regression 3.35E+02 Regresson 4.86E+01 0.00560 1.06E+01 66.1 148 331 1.60E‐01 7.15E‐02 3.20E‐02

DI = Chemical‐specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0069 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical‐specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical‐specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.950 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical‐specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.050 = Proportion of diet composed of soil
WIR = 0.0059 = Water ingestion rate (L/day)
WC = Chemical‐specific = Concentration of chemical in water (mg/L)
BW = 0.0320 = Body weight (kg)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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TABLE 5‐17
Summary of Red‐tailed Hawk Exposure Doses ‐ Arithmetic Mean
SWMU 67 Revised Phase I RFI
Naval Activity Puerto Rico, Ceiba, Puerto Rico

Chemical
Mean Surface Soil 
Concentration 

(mg/kg)

Soil‐Worm 
BAF

Terrestrial 
Invertebrate 
Concentration 
(mg/kg dw)

Soil‐Plant 
BAF

Terrestrial Plant 
Concentration 
(mg/kg dw)

Soil‐Mammal 
BAF

Small Mammal 
Concentration 
(mg/kg dw)

Mean Surface Water 
Concentration 

(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL TRV 
(mg/kg/d)

MATC TRV 
(mg/kg/d)

LOAEL TRV 
(mg/kg/d)

NOAEL HQ MATC HQ LOAEL HQ

Metals
Antimony 0.59 1.000 5.87E‐01 Regresson 2.39E‐02 See footnote 3.11E‐01 0.00040 9.97E‐03 NA NA NA NA NA NA
Cadmium 0.34 Regression 3.53E+00 Regresson 3.46E‐01 Regresson 1.17E‐01 0.00050 3.78E‐03 1.47 3.29 7.35 2.57E‐03 1.15E‐03 5.14E‐04
Chromium 31.9 0.320 1.02E+01 0.041 1.31E+00 Regresson 2.84E+00 0.00044 9.08E‐02 2.66 5.95 13.3 3.41E‐02 1.53E‐02 6.83E‐03
Copper 97.0 Regression 1.79E+01 Regresson 1.18E+01 Regresson 1.47E+01 0.00580 4.70E‐01 4.05 7.00 12.1 1.16E‐01 6.71E‐02 3.88E‐02
Lead 26.3 Regression 1.13E+01 Regresson 1.66E+00 Regresson 4.58E+00 0.00023 1.47E‐01 3.85 8.61 19.3 3.81E‐02 1.70E‐02 7.62E‐03
Mercury 0.050 1.186 5.92E‐02 Regresson 7.23E‐02 0.054 2.71E‐03 0.00010 9.23E‐05 0.49 0.77 1.20 1.88E‐04 1.20E‐04 7.69E‐05
Selenium 1.12 Regression 1.01E+00 Regresson 5.78E‐01 Regresson 6.89E‐01 0.00380 2.23E‐02 0.44 0.81 1.50 5.06E‐02 2.74E‐02 1.49E‐02
Vanadium 204 0.039 7.96E+00 0.005 9.79E‐01 0.010 2.12E+00 0.00880 6.82E‐02 0.34 0.49 0.69 1.98E‐01 1.40E‐01 9.92E‐02
Zinc 64.0 Regression 3.35E+02 Regresson 4.86E+01 Regresson 1.19E+02 0.00560 3.80E+00 66.1 148 331 5.76E‐02 2.57E‐02 1.15E‐02
It was assumed that the concentration of each chemical in the small mammal’s tissues was equal to the chemical concentration in its diet, that is, a diet to whole‐body BAF of 1.0 was assumed

DI = Chemical‐specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0363 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical‐specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical‐specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical‐specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 1.000 = Proportion of diet composed of food item (small mammals)
SCx = Chemical‐specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.000 = Proportion of diet composed of soil
WIR = 0.0642 = Water ingestion rate (L/day)
WC = Chemical‐specific = Concentration of chemical in water (mg/L)
BW = 1.134 = Body weight (kg)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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Step 1
Does the data quality evaluation  indicate 
the dataset as a whole is available and 

useful for its intended purpose?

No Collect additional samples
and return to Step 1.

Yes

Step 2
Were any inorganics above the 

background mean+2S detected or 
were any non-inorganics detected?

Yes

Step 3
Are there any inorganic constituents (above background) 

or non-inorganic constituents that are potentially 
attributable to historic RCRA-related releases at the 

site?

Step 4
Are there any exceedances (over that of background) of 
the most conservative screening values, which comprise

…
adjusted residential RSLs (ss/sd, sb, gw)?

or
adjusted industrial RSLs (ss/sd, sb, gw)?

or
SSLs for Drinking Water at DAF 1 (ss/sb, and sd)?

or
ecological screening values (ss/sd)?

or
MCLs (gw)?

Or
PR Water Quality Standards (sw,gw)?

Yes

Yes

Step 5
Can more realistic evaluations of the data 
be performed, and if so, do they suggest 
contaminant levels that warrant no action 

or no further action?

Step 6
Does the historic 

information and/or spatial 
distribution of data 

indicate the potential 
source area was 

sufficiently sampled?

No

No

Yes

No

Step 5a
Would additional source 
area data permit more 
realistic evaluations?

No

Collect additional samples
and return to Step 4.

Yes

No

Make a determination of whether an 
interim action can be implemented to achieve 

no further action or whether an expanded 
investigation is warranted.

Prepare No Action/No Further 
Action Decision Document with 

regulatory approval.

Collect additional samples and 
return to Step 1.

No

Yes

Notes:
The decision makers associated with this decision tree are the Navy, USEPA, and PREQB.
ss = surface soil; sb = subsurface soil; sd = sediment; gw = groundwater

FIGURE 5-1
Data Evaluation 6 Step Decision Process
SWMU 67 Revised Phase I RFI 
Naval Activity Puerto Rico



Notes:

Bold box indicates exceedance of NAPR Background SS.

Underline indicates exceedance of RSLs Industrial Soil Adjusted.

Bold text indicates exceedance of RSLs Residential Soil Adjusted.

Grey shading indicates exceedance of SSLs at a DAF of 1

Red text indicates exceedance of Vieques ESVs Soil.

1. RSLs were adjusted for noncarcinogens to account for exposure to 

multiple constituents

2. SSLs are Risk-Based if there is no MCL-Based value.

J - Analyte present, value may or may not be accurate or precise

µg/kg - Micrograms per kilogram

SVOCs - semivolatile organic compounds
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Aerial Imagery Source:
Esri/UPR-RP
Imagery Date: January 15, 2010

FIGURE 5-2

Surface Soil Exceedances of Screening
Criteria - Organic Compounds
SWMU 67 - Former Gas Station
Revised Phase I RFI
Naval Activity Puerto Rico

Chemical 

Name

Concentration 

(mg/kg)

No Exceedances

67SB01 (03/24/10)

Chemical 

Name

Concentration 

(mg/kg)

67SB02  ( 03/25/10)

No Exceedances

Chemical 

Name

Concentration 

(mg/kg)

67SB03 (03/26/10)

No Exceedances

Chemical 

Name

Concentration 

(mg/kg)

67SB04 (03/25/10)

No Exceedances

Chemical 

Name

Concentration 

(mg/kg)

67SB05 (03/24/10)

No Exceedances

Chemical 

Name

Concentration 

(mg/kg)

No Exceedances

67SB06 (03/23/10)

Chemical 

Name

Concentration 

(mg/kg)

67SB07 (03/23/10)

No Exceedances

Chemical 

Name

Concentration 

(mg/kg)

67SB08* (03/22/10)

No Exceedances

Chemical 

Name

Concentration 

(mg/kg)

No Exceedances

67SD02 (03/22/10)

Chemical 

Name

Concentration 

(mg/kg)

67SD03 (03/22/10)

No Exceedances

Chemical 

Name

Concentration 

(mg/kg)

67SD04 (03/22/10)

No Exceedances
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Chemical 

Name

Concentration 

(mg/kg)

67SS02 (03/30/10)

No Exceedances

Chemical 

Name

Concentration 

(mg/kg)

67SS01 (03/30/10)

No Exceedances

Chemical Name

Benzo(a)anthracene 28 J

67SD01* (03/22/10)

Concentration 

(µg/kg)

Chemical Name

CLEAN NAPR 

Background 

SS

Industrial Soil 

Adjusted RSLs 

(Nov 2014)

Residential Soil 

Adjusted RSLs 

(Nov 2014)

SSLs (DAF 1) 

(Nov 2014)

CLEAN 

Vieques ESVs 

Soil

Benzo(a)anthracene -- 2,900 150 12 --

Benzo(a)pyrene -- 290 15 240 --

Benzo(b)fluoranthene -- 2,900 150 41 --

Dibenz(a,h)anthracene -- 290 15 13 --

Screening Criteria

SVOCs (µg/kg)

Chemical Name

Benzo(a)anthracene 52

Benzo(a)pyrene 70

Benzo(b)fluoranthene 110

Dibenz(a,h)anthracene 28

67SD05 (03/22/10)

Concentration 

(µg/kg)



1. RSLs were adjusted for noncarcinogens to account for 

exposure to multiple constituents

2. SSLs are Risk-Based if there is no MCL-Based value.

3. Exceedances for inorganic constituents are presented only if it 

exceeded the background value and one or more additional 

screening criteria. 

J - Analyte present, value may or may not be accurate or precise

mg/kg - Milligrams per kilogram

Notes:

Bold box indicates exceedance of NAPR Background SS.

Underline indicates exceedance of RSLs Industrial Soil 

Adjusted.

Bold text indicates exceedance of RSLs Residential 

Soil Adjusted.

Grey shading indicates exceedance of SSLs at a DAF of 1

Red text indicates exceedance of Vieques ESVs Soil.
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Imagery Date: January 15, 2010

FIGURE 5-3

Surface Soil Exceedances of Screening
Criteria - Inorganic Compounds
SWMU 67 - Former Gas Station
Revised Phase I RFI
Naval Activity Puerto Rico

Chemical 

Name

Concentration 

(mg/kg)

Silver 0.057

67SB04 (03/25/10)

Chemical 

Name

Concentration 

(mg/kg)

67SB05 (03/24/10)

No Exceedances

Chemical 

Name

Concentration 

(mg/kg)

67SB06 (03/23/10)

No Exceedances

Chemical 

Name

Concentration 

(mg/kg)

67SB07 (03/23/10)

No Exceedances
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Chemical Name

CLEAN NAPR 

Background 

SS

Industrial Soil 

Adjusted RSLs 

(Nov 2014)

Residential Soil 

Adjusted RSLs 

(Nov 2014)

SSLs (DAF 1) 

(Nov 2014)

CLEAN Vieques 

ESVs Soil

Arsenic 2.75 3 0.67 0.29 18

Cadmium 0.765 98 7 0.38 32

Copper 192 4,700 310 46 70

Lead 34.2 800 400 14 120

Mercury 0.131 35 2.3 0.1 0.1

Selenium 1.07 580 39 0.26 0.52

Vanadium 286 580 39 86 130

Screening Criteria

Total Metals (mg/kg)

Chemical 

Name

Selenium 1.2 J

67SB01 (03/24/10)
Concentration 

(mg/kg)

Chemical 

Name

Copper 277 J

Lead 62.4

Selenium 1.5 J

67SB02 (03/25/10)
Concentration 

(mg/kg)

Chemical 

Name

Arsenic 5

67SS02 (03/30/10)
Concentration 

(mg/kg)

Chemical 

Name

67SB03 (03/26/10)
Concentration 

(mg/kg)

No Exceedances

Chemical 

Name

Mercury 0.17

Selenium 2.2 J

Vanadium 320 J

67SB08* (03/22/10)
Concentration 

(mg/kg)

Chemical 

Name

Arsenic 2.9

Selenium 1.3 J

Concentration 

(mg/kg)

67SS01 (03/30/10)

Chemical 

Name

Selenium 1.5 J

Concentration 

(mg/kg)

67SD03 (03/22/10)
Chemical 

Name

Lead 35.6 J

Selenium 1.4 J

Vanadium 371 J

67SD02 (03/22/10)
Concentration 

(mg/kg)

Chemical 

Name

Cadmium 0.79

Lead 134 J

Selenium 1.4 J

67SD01* (03/22/10)
Concentration 

(mg/kg)

Chemical 

Name

Selenium 1.5 J

67SD04 (03/22/10)
Concentration 

(mg/kg)

Chemical 

Name

Cadmium 0.79 J

Selenium 1.6 J

67SD05 (03/22/10)
Concentration 

(mg/kg)



1. RSLs were adjusted for noncarcinogens to account for exposure 

to multiple constituents

2. SSLs are Risk-Based if there is no MCL-Based value.

J - Analyte present, value may or may not be accurate or precise

µg/kg - Micrograms per kilogram

VOCs - volatile organic compounds

SVOCs - semivolatile organic compounds
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FIGURE 5-4

Suburface Soil Exceedances of Screening
Criteria - Organic Compounds
SWMU 67 - Former Gas Station
Revised Phase I RFI
Naval Activity Puerto Rico

Chemical Name

Concentration 

(mg/kg)

No Exceedances

13E-SB03-05 (05/08/04)

Chemical Name

Concentration 

(mg/kg)

67SB01-01* (03/24/10)

No Exceedances

Chemical Name

Concentration 

(mg/kg)

67SB02-01 (03/25/10)

No Exceedances

Chemical Name

Concentration 

(mg/kg)

67SB02-02 (03/25/10)

No Exceedances

Chemical Name

Concentration 

(mg/kg)

No Exceedances

67SB03-01 (03/26/10)

Chemical Name

Concentration 

(mg/kg)

No Exceedances

67SB03-04 (03/26/10)

Chemical Name

Concentration 

(mg/kg)

67SB04-01 (03/25/10)

No Exceedances

Chemical Name

Concentration 

(mg/kg)

67SB04-03 (03/25/10)

No Exceedances

Chemical Name

Concentration 

(mg/kg)

No Exceedances

67SB08-01* (03/22/10)

Chemical Name

Concentration 

(mg/kg)

67SB08-05 (03/22/10)

No Exceedances

Chemical Name

Concentration 

(mg/kg)

67SB05-01 (03/24/10)

No Exceedances

Chemical Name

Concentration 

(mg/kg)

67SB05-05 (03/24/10)

No Exceedances

Chemical Name

Concentration 

(mg/kg)

No Exceedances

67SB06-01* (03/23/10)

Chemical Name

Concentration 

(mg/kg)

67SB06-05 (03/23/10)

No Exceedances

Chemical Name

Concentration 

(mg/kg)

67SB07-01 (03/23/10)

No Exceedances

Chemical Name

Concentration 

(mg/kg)

67SB07-05 (03/23/10)

No Exceedances

R:\USNavyPuertoRico20000317\MapFiles\SWMU_67\2015_RevisedRFI\Figure_5-4_SubsurfaceSoilExceedances_OrganicCompounds.mxd 2/25/2015 JCarr_ch2mhillenvgis

Chemical Name

Dibenz(a,h)anthracene 110 J

13E-SB01-04 (05/08/04)

Concentration 

(µg/kg)

Chemical Name

Dibenz(a,h)anthracene 63 J

13E-SB02-05 (05/08/04)

Concentration 

(µg/kg)

Chemical Name

Tetrachloroethene 2.4 J

13E-SB03-05 (05/08/04)

Concentration 

(µg/kg)
Chemical Name

Naphthalene 1.4 J

67SB01-03 (03/24/10)

Concentration 

(µg/kg)

Chemical Name

CLEAN NAPR 

Background SB 

Clay

Industrial Soil 

Adjusted RSLs 

(Nov 2014)

Residential Soil 

Adjusted RSLs 

(Nov 2014)

SSLs (DAF 1) 

(Nov 2014)

Tetrachloroethene -- 39,000 8,100 2.3

Dibenz(a,h)anthracene -- 290 15 13

Naphthalene -- 17,000 3,800 0.54

Screening Criteria

VOCs (µg/kg)

SVOCs (µg/kg)

Notes:

Bold box indicates exceedance of NAPR Background SB Clay.

Bold text indicates exceedance of RSLs Industrial Soil Adjusted.

Underline indicates exceedance of RSLs Residential Soil Adjusted.

Grey shading indicates exceedance of SSLs at a DAF of 1



1. RSLs were adjusted for noncarcinogens to account for exposure to 

multiple constituents

2. SSLs are Risk-Based if there is no MCL-Based value.

3. Exceedances for inorganic constituents are presented only if it 

exceeded the background value and one or more additional screening 

criteria. 

J - Analyte present, value may or may not be accurate or precise

mg/kg - Milligrams per kilogram

Notes:

Bold box indicates exceedance of NAPR Background SB Clay.

Bold text indicates exceedance of RSLs Industrial Soil Adjusted.

Underline indicates exceedance of RSLs Residential Soil Adjusted.

Grey shading indicates exceedance of SSLs at a DAF of 1
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Aerial Imagery Source:
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Imagery Date: January 15, 2010

FIGURE 5-5

Suburface Soil Exceedances of Screening
Criteria - Inorganic Compounds
SWMU 67 - Former Gas Station
Phase I RFI
Naval Activity Puerto Rico
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Chemical 

Name

CLEAN NAPR 

Background 

SB Clay

Industrial Soil 

Adjusted RSLs 

(Nov 2014)

Residential Soil 

Adjusted RSLs 

(Nov 2014)

SSLs (DAF 1) 

(Nov 2014)

Barium 347 22,000 1,500 82

Beryllium 0.672 230 16 3.2

Cadmium 0.603 98 7 0.38

Chromium 167 6.3 0.3 100,000

Cobalt 49.8 35 2.3 0.27

Copper 280 4,700 310 46

Lead 6.97 800 400 14

Mercury 0.119 35 2.3 0.1

Nickel 34.1 2,200 150 26

Selenium 2.57 580 39 0.26

Thallium 0.27 1.2 0.078 0.14

Vanadium 482 580 39 86

Zinc 111 35,000 2,300 370

Screening Criteria

Total Metals (mg/kg)Chemical Name

Zinc 210

13E-SB02-05 (05/08/04)

Concentration 

(mg/kg)

Chemical Name

13E-SB03-05 (05/08/04)

Concentration 

(mg/kg)

No Exceedances

Chemical Name

Lead 8.3

Chemical Name

Mercury 0.12

Concentration 

(mg/kg)

67SB04-01 (03/25/10)

Concentration 

(mg/kg)

67SB04-03 (03/25/10)

Chemical Name

Cobalt 58.8 J

Lead 27.4 J

Chemical Name

Concentration 

(mg/kg)

67SB08-05 (03/22/10)

Concentration 

(mg/kg)

No Exceedances

67SB08-01 (03/22/10)

Chemical Name

Chemical Name

Beryllium 1.4 J

Cobalt 75.2 J

Copper 493 J

Selenium 2.6 J

Vanadium 821 J

67SB07-05 (03/23/10)

Concentration 

(mg/kg)

No Exceedances

67SB07-01 (03/23/10)

Concentration 

(mg/kg)

Chemical Name

Chemical Name
Concentration 

(mg/kg)

No Exceedances

67SB03-01 (03/26/10)

Concentration 

(mg/kg)

No Exceedances

67SB03-04 (03/26/10)

Chemical Name

13E-SB01-04 (05/08/04)

Concentration 

(mg/kg)

No Exceedances

Chemical Name

Thallium 0.31 J

Chemical Name

Barium 652

Beryllium 4.9

Cadmium 0.85 J

Chromium 233

Cobalt 472 J

Copper 681 J

Lead 12.3 J

Nickel 310

Selenium 5.9 J

Thallium 4.2

Vanadium 1,480 J

Zinc 541

67SB01-03 (03/24/10)

Concentration 

(mg/kg)

67SB01-01 (03/24/10)

Concentration 

(mg/kg)

Chemical Name

Cobalt 105 J

Lead 9 J

Mercury 0.13

Chemical Name

No Exceedances

Concentration 

(mg/kg)

Concentration 

(mg/kg)

67SB06-05 (03/23/10)

67SB06-01* (03/23/10)

Chemical Name

Mercury 0.22

Chemical Name
Concentration 

(mg/kg)

67SB05-01 (03/24/10)

67SB05-05 (03/24/10)

No Exceedances

Concentration 

(mg/kg)

Chemical Name

Beryllium 0.78

Thallium 0.58 J

Chemical Name

Cobalt 99.2 J

Lead 8.5

Concentration 

(mg/kg)

Concentration 

(mg/kg)

67SB02-02 (03/25/10)

67SB02-01 (03/25/10)

Chemical Name

Chemical Name

W67-SB09-0507* (01/24/14)

No Exceedances

W67-SB09R-0507* (07/03/14)

Concentration 

(mg/kg)

No Exceedances

Concentration 

(mg/kg)
Chemical Name

W67-SB10-0507 (01/24/14)

Concentration 

(mg/kg)

No Exceedances

Chemical Name
Concentration 

(mg/kg)

No Exceedances

W67-SB11-0507 (01/24/14)

Chemical Name

Chemical Name

W67-SB12-0709 (01/24/14)

Concentration 

(mg/kg)

No Exceedances

W67-SB12-0507 (01/24/14)

Concentration 

(mg/kg)

No Exceedances

Chemical Name

W67-SB13-0507 (01/24/14)

Concentration 

(mg/kg)

No Exceedances

Chemical Name

No Exceedances

W67-SB14-0507 (01/24/14)

Concentration 

(mg/kg)



Notes:

Grey shading indicates exceedance of MCL-Groundwater.

Bold box indicates exceedance of NAPR Backgound GW.

Underline indicates exceedance of PRWQ Class SG.

Bold text indicates exceedance of RSLs Tap Water Adjusted.

RSLs were adjusted for noncarcinogens to account for exposure 

to multiple constituents

µg/l - Micrograms per liter
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FIGURE 5-6

Groundwater Exceedances of Screening
Criteria - Organic Compounds
SWMU 67 - Former Gas Station
Revised Phase I RFI
Naval Activity Puerto Rico

Chemical 

Name

Concentration 

(mg/kg)

No Exceedances

13E-GW02 (05/10/04)

Chemical 

Name

Concentration 

(mg/kg)

13E-GW03 (05/10/04)

No Exceedances

Chemical 

Name

Concentration 

(mg/kg)

67GW01 (03/27/10)

No Exceedances

Chemical 

Name

Concentration 

(mg/kg)

67GW02 (03/28/10)

No Exceedances

Chemical 

Name

Concentration 

(mg/kg)

67GW03 (03/30/10)

No Exceedances

Chemical 

Name

Concentration 

(mg/kg)

No Exceedances

67GW04 (03/28/10)

Chemical 

Name

Concentration 

(mg/kg)

67GW06 (03/27/10)

No Exceedances

Chemical 

Name

Concentration 

(mg/kg)

67GW08* (03/26/10)

No Exceedances
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Chemical Name

MCL - 

Groundwater

CLEAN NAPR 

Background 

GW

Puerto Rico Water 

Quality Class SG

Tapwater 

Adjusted RSLs 

(Nov 2014)

Naphthalene  (µg/l) -- -- -- 0.17

Screening Criteria

Chemical 

Name

No Exceedances

67GW05 (03/27/10)

Concentration 

(µg/l)

Chemical 

Name

Naphthalene 1

Concentration 

(µg/l)

67GW07 (03/26/10)



Notes:

Grey shading indicates exceedance of MCL-Groundwater.

Bold box indicates exceedance of NAPR Backgound GW.

Underline indicates exceedance of PRWQ Class SG.

Bold text indicates exceedance of RSLs Tap Water Adjusted.

1. RSLs were adjusted for noncarcinogens to account for exposure to multiple constituents

2. Exceedances for inorganic constituents are presented only if it exceeded the 

background value and one or more additional screening criteria. 

µg/l - Micrograms per liter
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Chemical Name

Vanadium, Dissolved 90.9 J

67GW03 (03/30/10)

Concentration 

(µg/l)

Chemical Name

No Exceedances

67GW05 (03/27/10)

Concentration 

(µg/l)

Chemical Name

67GW01 (03/27/10)

Concentration 

(µg/l)

No Exceedances

Chemical Name
Concentration 

(µg/l)

No Exceedances

67GW02 (03/28/10)

Chemical Name

67GW04 (03/28/10)

Concentration 

(µg/l)

No Exceedances

Chemical Name

67GW06 (03/27/10)

Concentration 

(µg/l)

No Exceedances

Chemical Name

No Exceedances

67GW07 (03/26/10)

Concentration 

(µg/l)

Chemical Name

67GW08* (03/26/10)

Concentration 

(µg/l)

No Exceedances

Chemical Name
Concentration 

(µg/l)

No Exceedances

13E-GW02 (05/10/04)

Chemical Name

13E-GW03 (05/10/04)

Concentration 

(µg/l)

No Exceedances

Chemical Name

MCL - 

Groundwater

CLEAN NAPR 

Background GW

Puerto Rico Water 

Quality Class SG

Tapwater 

Adjusted RSLs 

(Nov 2014)

Vanadium, Dissolved  (µg/l) -- 72.9 -- 8.6

Screening Criteria
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SECTION 6 

Conclusions and Recommendations 

6.1 Conclusions 
The following conclusions have been formulated from information gathered as part of the Revised Phase I RFI. 

• The boundary of SMWU 67 as defined in the ECP overestimates the potential SWMU area (i.e., possible gas 
station area/vehicle maintenance shop associated with the former building foundation and potential 
maintenance pit). The tennis court area and areas west of Langley Drive would, therefore, not be associated 
with the SWMU, which is further supported by the data collected as part of the Phase I RFI. While the 
presence of a concrete pad/building foundation and an 8-ft deep, rectangular concrete pit may indicate the 
remnants of a potential gas station/vehicle maintenance shop, no evidence of a fuel storage tank has been 
discovered during records searches and interviews (LANTDIV, 2004), or during the geophysical survey 
performed in January 2014, and the petroleum-related constituent data collected at the site do not indicate 
the past presence of fuel storage tanks. The most prevalent inorganics are localized in one subsurface soil 
sample in the vicinity of the concrete pad/pit.   

• Potential ecological risks are acceptable and ELCR and non-cancer hazards associated with industrial land use 
of soil are within USEPA acceptable levels. Potentially unacceptable human health risks were identified under 
the conservative residential land use scenario for soil and potable use of site groundwater. However:  

− The constituents contributing to potentially unacceptable risk for residential soil exposure (thallium, 
cobalt, and vanadium) are not likely attributable to a site-related release.  

− The constituents contributing to unacceptable risk for potable use of site groundwater are not likely 
attributable to a site-related release. None of the detections exceeded MCLs, and all of the inorganics are 
attributable to background (BTVs), except one detected concentration of dissolved vanadium. Therefore, 
the potable use concern is not site-related. The 2011 Environmental Assessment of NAPR, conducted in 
support of the Land Reuse Plan (LRA, 2010), concluded that the groundwater within NAPR is not adequate 
to be used as a source of potable water, and that the future land use of NAPR will be dependent on the 
existing water treatment system (Navy, 2011). 

• The evaluation of soil and groundwater data indicate leaching to groundwater is not a concern (i.e., 
concentrations in groundwater are either below MCLs, below tap-water RSLs, or attributable to background).  

6.2 Recommendation 
The results of investigations and risk evaluations performed on soil and groundwater data from SWMU 67 indicate 
no unacceptable human health or ecological risks beyond those attributable to background that are associated 
with exposure to site soil or groundwater, nor are there exceedances of any other potentially relevant criteria 
(such as MCLs). Based on the results of this Revised Phase I RFI, no additional investigation or corrective action is 
warranted. Further, no restrictions for the future use of the site are recommended for SWMU 67.
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Appendix A 
Field Investigation Information 



SITE PHOTOGRAPHS AND PHOTOGRAPH LOCATION MAP 
 



 
Photo #1.  Equipment staging and parking area adjacent to tennis courts 

View looking northeast 
 

 
Photo #2.  Outside perimeter of tennis courts (northern section) with groundwater  

monitoring well 67GW04 near center midground - view looking west 



 
Photo #3.  Suspected vehicle maintenance bay/garage grease pit (as described in  

the Phase I/II ECP Report) - view looking north 
 

 
Photo #4.  SWMU 67 and tennis court area - view looking east-northeast 

 



 
Photo #5.  Groundwater monitoring well installation associated with 67GW05 

View looking southeast 
 

 
Photo #6.  Groundwater sample collection from 67GW03 

View looking northeast 



 
Photo #7.  Soil boring advancement at 67SB02 

View looking south 
 

 
Photo #8.  Groundwater sample collection from 67GW08 

View looking east 
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FIELD LOG BOOK NOTES 



Environmental Scientist – Adam Gailey 
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Environmental Geologist – Robert Roselius 



( 
..... . , 

~ . 

[ 





" • ,, I • 
V'JtL~ . ,,,.~ ,. U~1~ 1t:5 . 





~;e . c;.~ ~-. b .. 81 - CfAlx, br.fft>I ~1Uf'1 
Str K;. ·o i.1<.. D ....,p . o. 

~-J'L 6- ~\4- SAA ( ~c.1./) 
3." , ~A- ,z, ~""'1.fio.6'4)/t«:.JJ/~ r 
0~6 I qi v. t ~ &l!#t/ I a.ayJ Jl11"1AS 

'Jss,ot,-05 S•rr., ')~+-ro ""'T'i.1:A~» Pv.e.tr.:.-~ l 
{!,. f +IS ~ -fl2 >'JM 5'J'• F'F,'. 5Q6A>"f t'• 

(/Jr:~) I I " 





.. ~. l~~ r+b -4f'.f ,.b~ I~ .. . :. 
----t11.i9Vn....i Id. ·to I ~ •. 'W· .. : . · i 

~~i;,~ f~e·~ ~~ .. ~ I 

{lfO -0 .. $ - 4-.. tJ rMdl I SiJ £..~ j 

~4?>3~ ol P1.v)l;1St1 '4//rt1i · M.y1 1111~ f''-1<;716-.
1 

. ..... , : lt>t1~ f 

. ,, .,.. 

. ~ ·1 ... . 



-

- l '710 



(® ~~s 

~~b(;)~ft4SS 1 .~ . . 
+-a 1 ~~ i. ·~v~- 1.1.tr•ri 
JJ.!t. OI ti~.- fr~ :SAA .. f.JJU-r?/..T 

~ S',ftttf f llf & L.. 61oz ... oz. (ie. 3-.~ l 

O-f-l~~.r._-+-~~-f.t+irr-W4~~~0~.~~

~~~-.:..j--..:_+--_--ffl!l~~4-Ll<K.C4t~l,aa_ 

8- rz; 
. . . • '• .oS' 



~J~--J-l-.-~1°'.~b~IVC~"f-to-
-~~-!7r-SL~JJf ~¢.1l<(~~~-----
~l~ 1· 1 · • • ·· . I 

'. l.'t .. JZI ~1..,1 ~Ls ,.o,... ~--1-
'\• I ()~ y 'CJ.,67j-+f!Y01flf j :-w•,-1. /J4 '.11'1c.. 

/ !.Ms~ 1'41 ~h Jfd~ ~ I 

· . ; I ... . ::.:·I · •• 

JZ-Jb 1 SAA ,(yJ UJ4 1 0i: u·' _ 
~ ... >.M~~f~PM~l, 

I t'CJ ( ft flke-1-(-ti~Ll/b / l.t 1 ,~ M..Jc.. ~lff;i/1-. 
I . " . I I 

- ~LL{... 6VIL.ib 61 6-t.vocfr tJ1'fW# lbr 1' 
(If~ ~l~n..s /:g.p A~~~ l . ~ 

~f7.;~5· ~ ~1Co,4-fb · ~~1<i'IW041 . -· ~ 
-· -. 4~~!~ '-.,'A ..... -1-4 

I +P c_t, /·. 
---. -+---$-~. " }~~ 

-~~._·_ ~-it> 4:-~r-----'-· __ 
/.400 ~ -tt>-2~-- ~--
~~. *' :~~- . · i 





I I 

I 
l 

I I 
I 

I 

_,___.._,_I ----+-+--+ ----< 

1 

i I 

I I .._,....-+----------+-- --~----1-_;_I ---l----+-----1--1------1-----+----l 

I 

... 
' 

i 

I 

• 

I 

I ' 

I I 

I 



-_.- I 
I 

:~. 1 I 
. . . ·,.,. 1, . . . . . 

I I ),,.?!' 
'· ~·t . ·I,. . • ··1 · '· •J . y .. 
r •. I ,, ''·. I . - I 

I .. : .. . 1 

. 1-:: ~ ... . 
' · . 

h I 

' . ·, . . . ~ . .. !': . • Ii 

. \1. ;j . ., ,. ~ . -~-

J_ """'.,( ,. 1o' .. . - t-'.-..._· .,, . . . _, . 
. . 

. ' . .. ·: ... - I ~··· ; ' 

t T J . ~ .· .. ·- ., . I .• • .. . - y I 
• !/~ ·'·- ... .-. ... - . . . 1 

n / ;] v ll 1 ~ ,_... ....... .. ~·· .:· .. \ -~· I '...A ~ ~ -.. ~ . . . 
1• . y ~ I 

,• .. .. -: - ~ ; . :.. .- ".I -... 1 
' . '•. K i.~ .. 

:. - • 1>' . ~ 
/ . 

t .. , .. -. ,. j ~ ,, · . . ~ . . 
t j ' ' . .. . 

' "' I,••!>· 

' t ........... r--_ I 
I 

' I •·. : • I . 
I . . I~ . - .: . ' . . 

' . . . . 
f I "' I \ .• I _}i. ~ 

, ~ -

I ·". .. . ,..: . I .. I • · .. 

II r • I I / .• .• i. 1. I I. I 
I 1 I ~:~ .. I . I• . i .• • I •• 1 - , -... 

L, I-. .. :~ -1 .: ~· .. I .. 
•I \ 

It . , / /"]. . I I . J 
;. 

I .•• -. . .... . • .... 
' . 

I . ~ .... . ,. 
* I . ~ • . -

. I 





I I · · r • ;; .. J 



rroselius
Line

rroselius
Line



. -·I 

. . . . . 

Aetl./1# - 8~115nr.D1 IM,..,p 

-· .I 

"· . ... .a: - . 

8-JZ I 

I 

le>~ •. : . , . 

rroselius
Line

rroselius
Line



-~"' €.. ~ () + 
Svi,.- ~L5..,.L..-., --.-. +--I ---1-- _,_____ 

rroselius
Line

rroselius
Line



. . . . ... 

·1 

I· 

- •• ~ • 1· 

'·: ' . . 

rroselius
Line

rroselius
Line

rroselius
Line

rroselius
Line



-
IJL!Z..~ ~61(,f,JO ~/2d:£ I I __, 

I i. ~3 I Lf-. {1oi 
lLJ1. ---1:L_&:,_ I .014- -
,tl5 PS- 11.c,-; 
ii 1 Ii:,, o_'L 10. 7,, c I 
/)_3. l' l C> I q,i[ 
uJ18 ~~4- L~.~ b 1- -

ULf?. " ~ t' '2. . ,1.4t.r r--- ,___ t---
I -

I . 

t-

I 
• . 

j 

I : -
I 

- !---

---:---+----+---!---

1 I I 

I .. ! I 

rroselius
Line

rroselius
Line



Environmental Technician – Darrin Hupe 



l--+--+--l--+----1--+--+--+---t----+--- - -- -+-----1----i 

·+----!----1- -- --+----+---; 



SOIL BORING AND MONITORING WELL LOGS  
 

 



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Naval Activity Puerto Rico SWMU 67
PROJ. NO.: BORING NO.:
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING:

Rig: Geoprobe Track Rig 6610 DT Depth to
MC Casing Augers Core Date Progress Weather Water

Sampler Barrel (Ft.) (Ft.)
Size (ID) -- 3 1/4" -- 0.0 - 16.0 sunny, mid+ 80s
Length -- 5' --
Type -- HSA --
Hammer Wt. -- -- --
Fall -- -- --
Remarks: PID background (BKG) - 0.0.

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Schedule 40 PVC Riser ~+2.8
N = No Sample Schedule 40 PVC Screen 3.0

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. Datum)

No. (Ft.,%) Detail
67SB01-00 TOPSOIL (organics) 0.3 Bentonite 112.0

1 SILT to FINE GRAVEL' some clay, 0 to 2'

brick pieces; brown, gray gravel; dry to 2" PVC 

2 D-1 2.6 67SB01-01 BKG damp; non plastic, loose (fill) Riser

65% + duplicate  Sand 

3 2 to 13'

  3.5 108.8
4 4.0 BEACH SAND, shells, pinkish 2" PVC

white; dry; non plastic; loose (fill) Screen

5  4.9 3 to 13' 107.4
CLAY, little silt; maroon, yellow, tan

6 D-2 3.8 67SB01-03 BKG and gray; damp; slight plasticity; very  
95% stiff 6.4  105.9

7 same as above but yellow, orange w/  

black mottling; damp; high plasticity;
8 8.0 med stiff

same as above but moist
9

D-3 2.9 BKG
10 73%

DRILLING CO.: GeoEnviroTech, Inc. BAKER REP.: Robert Roselius
DRILLER: William Rodrigez BORING NO.: 67SB01     SHEET 1 OF 2

67SB01
804847.80

115.46112.3

3.0
13.0

2"
2"

3/24/2010

933196.77
119197, 6.5

--

1-5/8"
4'

Acetate
--



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Naval Activity Puerto Rico SWMU 67
SO NO.: BORING NO.: 67SB01

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. Datum)
No. (Ft.,%) ps/bg Detail

11 Continued from Sheet 1 Sand 

D-3 2.9 BKG  1 to 13'

12 12.0 73%  2" PVC

same as above but wet Screen

13 13 3 to 13' 99.3

14 D-4 3.0 BKG  
75%  

15

16 16.0 96.3
End of Boring at 16.0'

17

18

119197, 6.59.3

19

20

21

22

23

24

25

26

27

28

29

30

DRILLING CO.: GeoEnviroTech, Inc. BAKER REP.: Robert Roselius
DRILLER: William Rodrigez BORING NO.: 67SB01     SHEET 2 OF 2



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Naval Activity Puerto Rico SWMU 67
PROJ. NO.: BORING NO.:
COORDINATES: EAST: NORTH:
ELEVATION: SURFACE: TOP OF PVC CASING:

Rig: Geoprobe Track Rig 6610 DT Depth to
MC Casing Augers Core Date Progress Weather Water

Sampler Barrel (Ft.) (Ft.)
Size (ID) -- 3 1/4" -- 0.0 - 16.0 sunny, mid+ 80s
Length -- 5' --
Type -- HSA --
Hammer Wt. -- -- --
Fall -- -- --
Remarks: PID background (BKG) - 0.0.

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Schedule 40 PVC Riser ~+2.8
N = No Sample Schedule 40 PVC Screen 3.0

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. Datum)

No. (Ft.,%) Detail
67SB02-00 TOPSOIL (organics) 0.2 Bentonite 112.8

1 +MS/MSD SILT and FINE SAND, some clay, coarse 0 to 2'

sand and gravel; brown and gray (gravel); 2" PVC 

2 D-1 3.6 67SB02-01 BKG roots; dry to damp; non plastic; med Riser

90% stiff (fill) Sand 

3 2 to 13'

 
4 4.0 67SB02-02  2" PVC  

low recovery, same as above with gravel Screen  
5 near bottom of liner (fill) 3 to 13'

6 D-2 1.8  BKG   
45%  

7  

8 8.0  8.0 105.0
CLAY, little silt; orange and brown w/

9 some black mottling; damp to moist;
D-3 3.8 BKG med plasticity; med stiff 9.5 103.5

10 95% same as above but grades to olive; moist
to wet; soft

DRILLING CO.: GeoEnviroTech, Inc. BAKER REP.: Robert Roselius
DRILLER: William Rodrigez BORING NO.: 67SB02     SHEET 1 OF 2

119197, 6.5

--

1-5/8"
4'

Acetate
--

67SB02
804814.55

115.99113.0

3.0
13.0

2"
2"

3/25/2010

933240.17



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Naval Activity Puerto Rico SWMU 67
SO NO.: BORING NO.: 67SB02

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. Datum)
No. (Ft.,%) ps/bg Detail

11 Continued from Sheet 1 Sand 

D-3 3.8 BKG  1 to 13'

12 12.0 95%  2" PVC

 Screen

13 13 3 to 13' 100.0

14 D-4 3.8 BKG  
95%    

15 SILT, some fine sand, little 15.2 97.8
clan; orange and gray; moist; non

16 16.0 plastic; med dense 97.0
End of Boring at 16.0'

17

18

119197, 6.59.3

19

20

21

22

23

24

25

26

27

28

29

30

DRILLING CO.: GeoEnviroTech, Inc. BAKER REP.: Robert Roselius
DRILLER: William Rodrigez BORING NO.: 67SB02     SHEET 2 OF 2



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Naval Activity Puerto Rico SWMU 67
PROJ. NO.: BORING NO.: 67SB03
COORDINATES: EAST: 804814.5159 NORTH: 933120.087
ELEVATION: SURFACE: 114.8 TOP OF PVC CASING:

Rig: Geoprobe 6610DT Depth to
MC Casing Augers Core Date Progress Weather Water

Sampler Barrel (Ft.) (Ft.)
Size (ID) -- 3 1/4" -- 0.0 - 16.0 Sunny, mid+ 80s
Length -- 5' --
Type -- HSA --
Hammer Wt. -- -- --
Fall -- -- --
Remarks: PID background (BKG) - 0.0.

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Schedule 40 PVC Riser 2" ~+2.5 5.0
N = No Sample Schedule 40 PVC Screen 2" 5.0 15.0

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. Datum)

No. (Ft.,%) Detail
67SB03-00 TOPSOIL (organics) 0.2 cemente 114.6

1 +MS/MSD CLAY to GRAVEL; brown and light grout

gray (gravel); damp;non plastic; to surface

2 D-1 3.8 67SB03-01 BKG loose (fill)    
95%   Bentonite

3   1 to 3'

  

4 4.0 2" PVC 
Riser

5  0.1' lift of gravel at 5.3'  

  

6 D-2 3.6  BKG Sand 

90% 3 to 15'

7 0.1' lift of gravel at 6.9' 7.0  107.8
    CLAY, little silt; orange with rust and  

8 8.0  black mottling; damp; med plasticity;  

med stiff (moist and soft to med stiff 2" PVC

9 at 8.0') Screen

D-3 3.5 BKG SILT and CLAY, some fine 10.3 5 to 15' 104.5
10  88% 67SB03-04 sand; yellow orange and olive w/  

whitish and black mottling; (next pg)

DRILLING CO.: GeoEnviroTech, Inc. BAKER REP.: Robert Roselius
DRILLER: William Rodrigez BORING NO.: 67SB03     SHEET 1 OF 2

119197, 6.5

117.73

--

1-5/8"
4"

Acetate
--

3/26/2010



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Naval Activity Puerto Rico SWMU 59
PROJ. NO.: BORING NO.: 67SB03

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. Datum)
No. (Ft.,%) ps/bg Detail

11 Continued from Sheet 1  

D-3 3.5 BKG moist; slight plasticity; soft Sand 

12 12.0 88% 3 to 15'

   same as above but yellow, tan and 
13  whitish w/ dark olive mottling

2" PVC

14 D-4 3.7 BKG Screen

93%  5 to 15'

15  15 99.8
 

16 16.0 98.8
End of Boring at 16.0'

17
     

18   

 

19  
 

20   
  

21  
  

22      

  
23  

    
24  

25

26

27

28

29

30

DRILLING CO.: GeoEnviroTech, Inc. BAKER REP.: Robert Roselius
DRILLER: William Rodrigez BORING NO.: 67SB03     SHEET 2 OF 2

119197, 6.5



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Naval Activity Puerto Rico SWMU 67
PROJ. NO.: BORING NO.: 67SB04
COORDINATES: EAST: 933181.4189 NORTH: 804764.9663
ELEVATION: SURFACE: 116.4 TOP OF PVC CASING:

Rig: Geoprobe 6610DT Depth to
MC Casing Augers Core Date Progress Weather Water

Sampler Barrel (Ft.) (Ft.)
Size (ID) -- 3 1/4" -- 0.0 - 16.0 sunny, mid+ 80s
Length -- 5' --
Type -- HSA --
Hammer Wt. -- -- --
Fall -- -- --
Remarks: PID background (BKG) - 0.0.

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Schedule 40 PVC Riser 2" ~+2.5 6.0
N = No Sample Schedule 40 PVC Screen 2" 6.0 16.0

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. Datum)

No. (Ft.,%) Detail
67SB04-00 TOPSOIL (organics) 0.3 cemente 116.1

1 SILT to FINE GRAVEL, some clay; grout

little shell fragments; brown and gray; to surface

2 D-1 3.3 67SB04-01 BKG damp; non plastic; loose (fill)   

83% +MS/MSD    

3   Bentonite

 3.4 2 to 4' 113.0
4 4.0 CLAY, little silt and sand (fill)  

 

5  2" PVC 

 Riser

6 D-2 3.8 67SB04-03 BKG 5.9  110.5
95% CLAY, little silt; dark olive, dark gray,  

7 gray; damp; slight plasticity, med hard Sand 

   color grades to orange and gray at 4 to 16'

8 8.0  7' (varigated) 8.0  108.4
SILT and CLAY; dark olive, moist to 2" PVC

9 wet; slight plasticity, soft Screen

D-3 3.4 BKG 6 to 16'

10  85%  

DRILLING CO.: GeoEnviroTech, Inc. BAKER REP.: Robert Roselius
DRILLER: William Rodrigez BORING NO.: 67SB04     SHEET 1 OF 2

119197, 6.5

119.38

--

1-5/8"
4'

Acetate
--

3/25/2010



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Naval Activity Puerto Rico SWMU 67
PROJ. NO.: BORING NO.: 67SB04

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. Datum)
No. (Ft.,%) ps/bg Detail

11 D-3 3.4 BKG Continued from Sheet 1  

85% 11.9 Sand 104.5
12 12.0  SILT, some fine sand and clay; orange 4 to 16'

  BKG and gray; moist; non plastic; loose to
13  med hard

 2" PVC

14 D-4 3.6 color varies from orange to light gray Screen

90%  and olive with little black mottling, 6 to 16'

15  also zones of light gray clay (12 - 16')
 

16 16.0 100.4
End of Boring at 16.0'

17
     

18   

 

19  
 

20   
  

21  
  

22      

  
23  

    
24  

25

26

27

28

29

30

DRILLING CO.: GeoEnviroTech, Inc. BAKER REP.: Robert Roselius
DRILLER: William Rodrigez BORING NO.: 67SB04     SHEET 2 OF 2

119197, 6.5



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Naval Activity Puerto Rico SWMU 67
PROJ. NO.: BORING NO.: 67SB05
COORDINATES: EAST: 933318.9580 NORTH: 804757.5589
ELEVATION: SURFACE: 114.0 TOP OF PVC CASING:

Rig: Geoprobe 6610DT Depth to
MC Casing Augers Core Date Progress Weather Water

Sampler Barrel (Ft.) (Ft.)
Size (ID) -- 3 1/4" -- 0.0 - 16.0 sunny, mid+ 80s
Length -- 5' --
Type -- HSA --
Hammer Wt. -- -- --
Fall -- -- --
Remarks: PID background (BKG) - 0.0.

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Schedule 40 PVC Riser 2" ~+2.5 6.0
N = No Sample Schedule 40 PVC Screen 2" 6.0 16.0

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. Datum)

No. (Ft.,%) Detail
67SB05-00 TOPSOIL (organics) 0.3 cement 113.7

1 SILT to FINE GRAVEL, some clay; grout

brown and light gray (gravel); dry to to surface

2 D-1 3.1 67SB05-01 BKG damp; non plastic; loose (fill) 1.5  112.5
78%  BEACH SAND, shells, and 2.0  112.0

3  coral; pinkish white (fill) Bentonite

CLAY, little silt; maroon w/ light 2 to 4'

4 4.0 gray, olive, tan, and yellow varigated  

w/ little black mottling; danp; slight  

5  plasticity; very stiff 2" PVC 

 Riser

6 D-2 3.6  BKG  

90%  

7 Sand 

   Quartz vein 7.4 - 7.5 4 to 16'

8 8.0   

same as above but increase in grain 2" PVC

9 size (little silt, trace fine sand) Screen

D-3 3.1 BKG 6 to 16'

10  78% 67SB05-05  

color grades olive & lt.ght gray 10.5 -11.4'

DRILLING CO.: GeoEnviroTech, Inc. BAKER REP.: Robert Roselius
DRILLER: William Rodrigez BORING NO.: 67SB05     SHEET 1 OF 2

119197, 6.5

117.04

--

1-5/8"
4'

Acetate
--

3/24/2010



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Naval Activity Puerto Rico SWMU 67
PROJ. NO.: BORING NO.: 67SB05

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. Datum)
No. (Ft.,%) ps/bg Detail

11 D-3 3.1 BKG Continued from Sheet 1  

78% color returns to similar as above 10.5' Sand 

12 12.0  4 to 16'

  BKG
13  

2" PVC

14 D-4 2.7 Screen

68%  6 to 16'

15  SILT, some fine sand, little clay; light
orange and light gray; damp to moist;

16 16.0 non plastic, loose 98.0
End of Boring at 16.0'

17
     

18   

 

19  
 

20   
  

21  
  

22      

  
23  

    
24  

25

26

27

28

29

30

DRILLING CO.: GeoEnviroTech, Inc. BAKER REP.: Robert Roselius
DRILLER: William Rodrigez BORING NO.: 67SB05     SHEET 2 OF 2

119197, 6.5



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Naval Activity Puerto Rico SWMU 67
PROJ. NO.: BORING NO.: 67SB06
COORDINATES: EAST: 933290.2007 NORTH: 804697.3779
ELEVATION: SURFACE: 115.7 TOP OF PVC CASING:

Rig: Geoprobe 6610DT Depth to
MC Casing Augers Core Date Progress Weather Water

Sampler Barrel (Ft.) (Ft.)
Size (ID) -- 3 1/4" -- 0.0 - 18.0 Sunny, mid+ 80s
Length -- 5' --
Type -- HSA --
Hammer Wt. -- -- --
Fall -- -- --
Remarks: PID background (BKG) - 0.0.

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Schedule 40 PVC Riser 2" ~+2.5 8.0
N = No Sample Schedule 40 PVC Screen 2" 8.0 18.0

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. Datum)

No. (Ft.,%) Detail
67SB06-00 TOPSOIL (organics) 0.3 cement 115.4

1 CLAY to FINE GRAVEL; brown and grout

light gray; dry to damp; non plastic; to surface

2 D-1 3.1 67SB06-01 BKG loose (beach sand 1.3 - 1.6') 1.6  114.1
78%  (fill)   

3  CLAY; orange brown, maroon, and  

light gray (marled) w/ little black  

4 4.0 mottling; damp; med plasticity; med  

stiff Bentonite

5  3.5 to 5.5'

  

6 D-2 4.0  BKG 5.8  109.9
100% CLAY, little silt; dark gray to black; 2" PVC 

7 damp, med plasticity; med stiff Riser

   6.8  108.9
8 8.0   same as 1.6 -5.8' Sand 

 5.5 to 18'

9  9.4  106.3
D-3 3.6 BKG CLAY, little silt; olive and light 2" PVC  

10  90% 67SB06-05 gray; damp; slight to med plasticity; Screen

med hard (weathered BR/saprolite) 8 to 18'

DRILLING CO.: GeoEnviroTech, Inc. BAKER REP.: Robert Roselius
DRILLER: William Rodrigez BORING NO.: 67SB06     SHEET 1 OF 2

119197, 6.5

118.45

--

1-5/8"
4'

Acetate
--

3/23/2010



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Naval Activity Puerto Rico SWMU 67
PROJ. NO.: BORING NO.: 67SB06

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. Datum)
No. (Ft.,%) ps/bg Detail

11 D-3 3.6 BKG Continued from Sheet 1  

90% Sand 

12 12.0  5.5 to 18'

   
13  

2" PVC

14 D-4 3.6 BKG Screen

90% 8 to 18'

15  
 

16 15.0
liner stuck in sampling reducing

17   recovery
      

18  D-5 2.3 BKG 18  97.7
58%  Soil

19  
 

20 20.0  95.7
 End of Boring at 18.0'

21  
  

22      

  
23  

    
24  

25

26

27

28

29

30

DRILLING CO.: GeoEnviroTech, Inc. BAKER REP.: Robert Roselius
DRILLER: William Rodrigez BORING NO.: 67SB06     SHEET 2 OF 2

119197, 6.5



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Naval Activity Puerto Rico SWMU 67
PROJ. NO.: BORING NO.: 67SB07
COORDINATES: EAST: 933236.6677 NORTH: 804608.8535
ELEVATION: SURFACE: 118.2 TOP OF PVC CASING:

Rig: Geoprobe 6610DT Depth to
MC Casing Augers Core Date Progress Weather Water

Sampler Barrel (Ft.) (Ft.)
Size (ID) -- 3 1/4" -- 0.0 - 20.0 Sunny, mid+ 80s
Length -- 5' --
Type -- HSA --
Hammer Wt. -- -- --
Fall -- -- --
Remarks: PID background (BKG) - 0.0.

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Schedule 40 PVC Riser 2" ~+2.5 10.0
N = No Sample Schedule 40 PVC Screen 2" 10.0 20.0

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. Datum)

No. (Ft.,%) Detail
67SB07-00 TOPSOIL (organics) 0.3 117.9

1 CLAY to FINE SAND, some course 
sand to coarse gravel (1.7 - 2.0'); cement

2 D-1 3.2 67SB07-01 BKG dry to damp; non plasticity; loose grout  
80%  (fill) to surface

3    

 3.5  114.7
4 4.0 FINE SAND, some coarse sand; 2" PVC 

pinkish white; dry to damp; 4.0 Riser 114.2
5  non plastic; loose (fill) 4.4  113.8

CLAY w/ silt to fine sand; brown  

6 D-2 4.0 BKG and dark gray; damp; slight Bentonite  
100% plasticity; stiff 5 to 7.5'

7 CLAY, some silt; orange brown w/  

some light gray, rust and black  

8 8.0 mottling; med plasticity, med still  

 Sand 

9  7.5 to 20'

D-3 3.5 BKG CLAY, little silt; olive and light 2" PVC

10  88% 67SB07-05 gray; damp; med plasticity; 10.4 Screen 107.8
med hard (weathered BR/saprolite) 10 to 20'

DRILLING CO.: GeoEnviroTech, Inc. BAKER REP.: Robert Roselius
DRILLER: William Rodrigez BORING NO.: 67SB07     SHEET 1 OF 2

119197, 6.5

121.04

--

1-5/8"
4'

Acetate
--

3/23/2010



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Naval Activity Puerto Rico SWMU 67
PROJ. NO.: BORING NO.: 67SB07

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. Datum)
No. (Ft.,%) ps/bg Detail

11 D-3 3.5 BKG Continued from Sheet 1 

88%
12 12.0   

   same as above but orange brown and
13  olive

Sand 

14 D-4 3.1 BKG 7.5 to 20'

78%
15  

 
16 16.0  

 
17  

    2" PVC

18 D-5 3.4 BKG Screen

85% 10 to 20'

19

20 20.0 98.2
End of Boring at 20.0'

21   
  

22      

  
23  

    
24  

25

26

27

28

29

30

DRILLING CO.: GeoEnviroTech, Inc. BAKER REP.: Robert Roselius
DRILLER: William Rodrigez BORING NO.: 67SB07     SHEET 2 OF 2

119197, 6.5



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Naval Activity Puerto Rico SWMU 67
PROJ. NO.: BORING NO.: 67SB08
COORDINATES: EAST: 933005.9762 NORTH: 804707.0271
ELEVATION: SURFACE: 119.3 TOP OF PVC CASING:

Rig: Geoprobe 6610DT Depth to
MC Casing Augers Core Date Progress Weather Water

Sampler Barrel (Ft.) (Ft.)
Size (ID) -- 3 1/4" -- 0.0 - 20.0 Sunny, mid+ 80s
Length -- 5' --
Type -- HSA --
Hammer Wt. -- -- --
Fall -- -- --
Remarks: PID background (BKG) - 0.0.

SAMPLE TYPE WELL INFORMATION
S = Split Spoon   A = Auger Top Bottom
T = Shelby Tube  W = Wash Type Diam. Depth Depth
R = Air Rotary     C = Core (Ft.) (Ft.)

D = Direct Push        P = Piston Schedule 40 PVC Riser 2" ~+2.5 10.0
N = No Sample Schedule 40 PVC Screen 2" 10.0 20.0

Sample Sample Lab PID Well Elevation
Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. Datum)

No. (Ft.,%) Detail
67SB08-00 TOPSOIL (organics) 0.1 119.2

1 + duplicate CLAY, little silt; maroon w/ little
light grey, yellow and brown; dry to cement

2 D-1 3.5 67SB08-01 BKG damp; slight plasticity; med  grout

88%  hard (FILL) 1.3 to surface 118.0
3  CLAY, some fine sand, trace coarse  

sand fine gravel; brown; slight  

4 4.0 plasticity; med stiff (FILL) 4.0 2" PVC 115.3
SILT and FINE SAND; brown; slight, Riser

5  plasticity; med stiff (FILL)  

  

6 D-2 3.9 BKG  Bentonite

98%  5 to 7.5'

7  

 

8 8.0  

 Sand 

9  9.0 7.5 to 20' 110.3
D-3 3.4 BKG CLAY, some silt, little fine sand; dk 2" PVC

10  85% 67SB08-05 olive, blk & white; damp; slight Screen

plasticity, med stiff (saprolite) 10 to 20'

DRILLING CO.: GeoEnviroTech, Inc. BAKER REP.: Robert Roselius
DRILLER: William Rodrigez BORING NO.: 67SB08     SHEET 1 OF 2

119197, 6.5

122.13

--

1-5/8"
4'

Acetate
--

3/22/2010



Baker TEST BORING AND WELL CONSTRUCTION RECORD
Michael Baker Jr., Inc.

PROJECT: Naval Activity Puerto Rico SWMU 67
PROJ. NO.: BORING NO.: 67SB08

SAMPLE TYPE DEFINITIONS
S = Split Spoon   A = Auger SPT = Standard Penetration Test (ASTM D1586)
T = Shelby Tube  W = Wash PID = Photo Ionization Detector Measurement
R = Air Rotary     C = Core MSL = Mean Sea Level

D = Direct Push  P = Piston  N = No Sample ps/bg = point source/background
Sample Sample Lab PID Well Elevation

Depth (Ft.) Type & Rec. SPT ID (ppm) Visual Description Installation (Ft. Datum)
No. (Ft.,%) ps/bg Detail

11 D-3 3.4 BKG Continued from Sheet 1 

85%
12 12.0   

   same as above w/ iron/rust staining 
13  12 - 15.5'; damp to moist

Sand 

14 D-4 3.5 BKG 7.5 to 20'

88%
15  

 
16 16.0  

same as above w/ less iron/rust 
17 staining (olive, blk & white); moist

   (liner is wet) 2" PVC

18 D-5 3.1 BKG Screen

78% 10 to 20'

19
iron/rust staining  19.0 - 19.1'

20 20.0 99.3
End of Boring at 20.0'

21   
  

22      

  
23  

    
24  

25

26

27

28

29

30

DRILLING CO.: GeoEnviroTech, Inc. BAKER REP.: Robert Roselius
DRILLER: William Rodrigez BORING NO.: 67SB08     SHEET 2 OF 2

119197, 6.5



PROJECT NUMBER BORING NUMBER
SHEET:    1 OF      1

START: 
DEPTH BELOW SURFACE (FT) STANDARD

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _
_ 0-0.5' 6" Hand _ _
_ _ _
_ _ _

1___ __ __
_ _ _
_ 0.5-5.3' 30" Hand _ _
_ _ _
_ _ _

2___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

3___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

4___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

5___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

6___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

7___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

8___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

9___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

10___ __ __

Date:

0-0.5' bgs SILTY SAND (SM), pale brown (10YR 6/3

DRILLING METHOD AND EQUIPMENT USED: Hand Auger

SB-09651869

WEATHER: Clear/Hot/Sunny

LOCATION : SWMU 67_SB09

WATER LEVELS: N/A
COMMENTSCORE DESCRIPTION

   Sampler Signature: Pat Murphy 1/25/2014

SOIL BORING LOG

1/23/2014 END: 1/24/2014

DATE:  1/24/2014PROJECT : NAVFAC CLEAN 8012, SWMU-67

DRILLING CONTRACTOR : N/A

pale yellow (10YR 7/4), moist, very stiff, low plasticit
cohesive, coarse grained sand, fine subangular grav
(few), mottled with browish yellow (10YR 6/8) silt

dry, loose, fine to medium grained sand, non plastic
non cohesive

0.5-5.3' bgs SANDY SILT WITH GRAVEL (ML), ver
N/A

N/A

  LOGGER : P.Murphy

Encountered rocks and what appears to be an 
old coral bed.  Refusal at 5' 3"; unable to 

advance any further.  

Collected NAPR-W67-SB09-0507 and all 
associated QA/QC samples

Copy of SWMU 67_Boring Logs_JR.xls



PROJECT NUMBER BORING NUMBER

SHEET:    1 OF      1

START: 
DEPTH BELOW SURFACE (FT) STANDARD

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _
_ 0-0.5' 6" Hand _ _
_ _ _
_ _ _

1___ __ __
_ _ _
_ 0.5-5.3' 30" Hand _ _
_ _ _
_ _ _

2___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

3___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

4___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

5___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

6___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

7___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

8___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

9___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

10___ __ __

Date:

651869 SB-10

SOIL BORING LOG
PROJECT : NAVFAC CLEAN 8012, SWMU-67 LOCATION : SWMU 67_SB10 DATE:  1/24/2014

WEATHER: Clear/Hot/Sunny DRILLING CONTRACTOR : N/A

DRILLING METHOD AND EQUIPMENT USED: Hand Auger

WATER LEVELS: N/A 1/23/2014 END: 1/24/2014   LOGGER : P.Murphy

N/A 0-0.5' bgs SILTY SAND (SM), pale brown (10YR 6/3
dry, loose, fine to medium grained sand, non plastic
non cohesive

0.5-4.5' bgs SANDY SILT WITH GRAVEL (ML), very
N/A pale yellow (10YR 7/4), moist, very stiff, low plasticity

cohesive, coarse grained sand, fine subangular grav
(few), mottled with browish yellow (10YR 6/8) silt

CORE DESCRIPTION COMMENTS

   Sampler Signature: Pat Murphy 1/25/2014

Encountered rocks and what appears to be an 
old coral bed.  Refusal at 4' 5"; unable to 

advance any further.  

No samples collected.



PROJECT NUMBER BORING NUMBER
SHEET:    1 OF      1

START: 
DEPTH BELOW SURFACE (FT) STANDARD

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

  OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _
_ _ _
_ _ _
_ _ _

1___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

2___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

3___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

4___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

5___ 5.0 - 7.0 24" Probe _ Collected NAPR-W67-SB09R-0507 __
_ _ and NAPR-W67-SB09RP-0507 _
_ _ _
_ _ _
_ _ _

6___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

7___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

8___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

9___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

10___ __ __

Date:

CORE DESCRIPTION COMMENTS

6"-6"-6"-6"

N/A SILT WITH SAND (ML), yellowish brown (10YR 5/4)
with very fine to fine sand

   Sampler Signature: Pat Murphy 7/10/2014

7/3/2014 END: 7/3/2014

DATE:  7/3/14PROJECT : NAVFAC CLEAN 8012, SWMU-67

DRILLING CONTRACTOR : Geo Enviro Tech

DRILLING METHOD AND EQUIPMENT USED: GeoProbe

SB-09R651869

WEATHER: Clear/Hot/Sunny

LOCATION : SWMU 67_SB09

WATER LEVELS: N/A

SOIL BORING LOG

  LOGGER : R. Fields

Copy of SWMU 67_Boring Logs_20140703_JR.xls



PROJECT NUMBER BORING NUMBER
SHEET:    1 OF      1

START: 
DEPTH BELOW SURFACE (FT) STANDARD

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

  OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.

(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole
_ _ _
_ _ _
_ _ _
_ _ _

1___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

2___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

3___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

4___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

5___ 5.0 - 7.0 24" Probe SILT WITH SAND (ML), yellowish brown __ Collected NAPR-W67-SB10-0507 __
_ _ _
_ _ _
_ _ _
_ _ _

6___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

7___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

8___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

9___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

10___ __ __

Date:

COMMENTSCORE DESCRIPTION

6"-6"-6"-6"

   Sampler Signature: Pat Murphy 7/10/2014

N/A
 (10YR 5/6) silt with very fine to fine grained 
sand

WEATHER: Clear/Hot/Sunny DRILLING CONTRACTOR : Geo Enviro Tech

DRILLING METHOD AND EQUIPMENT USED: GeoProbe

WATER LEVELS: N/A 7/3/2014 END: 7/3/2014   LOGGER : R. Fields

651869 SB-10

SOIL BORING LOG
PROJECT : NAVFAC CLEAN 8012, SWMU-67 LOCATION : SWMU 67_SB09 DATE:  7/3/14



PROJECT NUMBER BORING NUMBER

SHEET:    1 OF      1

START: 
DEPTH BELOW SURFACE (FT) STANDARD

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _
_ _ _
_ _ _
_ _ _

1___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

2___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

3___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

4___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

5___ 5.0 - 7.0 24" Probe _ Collected NAPR-W67-SB11-0507 __
_ _ _
_ _ _
_ _ _
_ _ _

6___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

7___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

8___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

9___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

10___ __ __

Date:

651869 SB-11

SOIL BORING LOG
PROJECT : NAVFAC CLEAN 8012, SWMU-67 LOCATION : SWMU 67_SB09 DATE:  7/3/14

WEATHER: Clear/Hot/Sunny DRILLING CONTRACTOR : Geo Enviro Tech

DRILLING METHOD AND EQUIPMENT USED: GeoProbe

WATER LEVELS: N/A 7/3/2014 END: 7/3/2014   LOGGER : R. Fields

N/A SILT WITH SAND (ML), dark yellowish brown (10YR 4
silt with fine to medium grained sand.

COMMENTSCORE DESCRIPTION

   Sampler Signature: Pat Murphy 7/10/2014



PROJECT NUMBER BORING NUMBER

SHEET:    1 OF      1

START: 
DEPTH BELOW SURFACE (FT) STANDARD

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _
_ _ _
_ _ _
_ _ _

1___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

2___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

3___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

4___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

5___ 5.0 - 7.0 24" Probe _ Collected NAPR-W67-SB12-0507 __
_ _ _
_ _ _
_ _ _
_ _ _

6___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

7___ 7.0 - 9.0 24" Probe _ Collected NAPR-W67-SB12-0709 __
_ _ _
_ _ _
_ _ _
_ _ _

8___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

9___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

10___ __ __

Date:

651869 SB-12

SOIL BORING LOG
PROJECT : NAVFAC CLEAN 8012, SWMU-67 LOCATION : SWMU 67_SB09 DATE:  7/3/14

WEATHER: Clear/Hot/Sunny DRILLING CONTRACTOR : Geo Enviro Tech

DRILLING METHOD AND EQUIPMENT USED: GeoProbe

WATER LEVELS: N/A 7/3/2014 END: 7/3/2014   LOGGER : R. Fields

N/A SILT WITH SAND (ML), dark yellowish brown (10YR 
silt with fine to medium grained sand

N/A CLAY WITH SAND (CL), dark grayish brown (10YR 4
clay with medium plasticity with very fine sand

COMMENTSCORE DESCRIPTION

   Sampler Signature: Pat Murphy 7/10/2014



PROJECT NUMBER BORING NUMBER

SHEET:    1 OF      1

START: 
DEPTH BELOW SURFACE (FT) STANDARD

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _
_ _ _
_ _ _
_ _ _

1___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

2___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

3___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

4___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

5___ 5.0 - 7.0 24" Probe _ Collected NAPR-W67-SB13-0507 __
_ _ _
_ _ _
_ _ _
_ _ _

6___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

7___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

8___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

9___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

10___ __ __

Date:

651869 SB-13

SOIL BORING LOG
PROJECT : NAVFAC CLEAN 8012, SWMU-67 LOCATION : SWMU 67_SB09 DATE:  7/3/14

WEATHER: Clear/Hot/Sunny DRILLING CONTRACTOR : Geo Enviro Tech

DRILLING METHOD AND EQUIPMENT USED: GeoProbe

WATER LEVELS: N/A 7/3/2014 END: 7/3/2014   LOGGER : R. Fields

N/A SILT WITH SAND (ML), yellowish brown (10YR 5/6
silt with very fine to fine sand

COMMENTSCORE DESCRIPTION

   Sampler Signature: Pat Murphy 7/10/2014



PROJECT NUMBER BORING NUMBER

SHEET:    1 OF      1

START: 
DEPTH BELOW SURFACE (FT) STANDARD

INTERVAL (FT) PENETRATION
RECOVERY (IN) TEST   SOIL NAME, USCS GROUP SYMBOL, COLOR,   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   MOISTURE CONTENT, RELATIVE DENSITY,   DRILLING FLUID LOSS,

6"-6"-6"-6"   OR CONSISTENCY, SOIL STRUCTURE,   TESTS, AND INSTRUMENTATION.
(N)   MINERALOGY. OVM (ppm): Breathing Zone Above Hole

_ _ _
_ _ _
_ _ _
_ _ _

1___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

2___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

3___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

4___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

5___ 5.0 - 7.0 24" Probe _ Collected NAPR-W67-SB14-0507 __
_ _ Collected associated MS/MSD sample _
_ _ _
_ _ _
_ _ _

6___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

7___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

8___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

9___ __ __
_ _ _
_ _ _
_ _ _
_ _ _

10___ __ __

Date:

651869 SB-14

SOIL BORING LOG
PROJECT : NAVFAC CLEAN 8012, SWMU-67 LOCATION : SWMU 67_SB09 DATE:  7/3/14

WEATHER: Clear/Hot/Sunny DRILLING CONTRACTOR : Geo Enviro Tech

DRILLING METHOD AND EQUIPMENT USED: GeoProbe

WATER LEVELS: N/A 7/3/2014 END: 7/3/2014   LOGGER : R. Fields

N/A SILT WITH SAND (ML), brown (10YR 4/3), silt with
very fine to fine sand

COMMENTSCORE DESCRIPTION

   Sampler Signature: Pat Murphy 7/10/2014



GROUNDWATER SAMPLING FORMS 



WELL DETAIL AND SAMPLING LOG 

Well ID#; G9-U.W <' 1 DATE; 3 -:J-7- - f 0 

PROJECT; 'r r~~-e J:' &l~:r- L ... '1- r. o()• r.: 
WEATHER: ~ t Wte=fW\..- , " I 

WELL DATA 

(CONDITIONS); 

Pad 

Cap Lock 

Casing (outer) 

Casing Dia.: 

(OTHER); 

(G =Good, F = Fair, P =Poor) 

6- Well Cap~ 
G- Cover Bolts~ 
(,.. Casing (Inner) 

IA'' 'ib..~M,... <J Casing Material: 
\~t> ~o'\. 

Static Water Level (ft.): ~ • 0 \ 
Depth to Product (ft.) : -

PVC Locking Cap/Plug (;_, ----
u Water over PVC? Y !t!J 

1.. SWL Reference Mark Reference Mark Location? jc£.., .A) 

x~C.,., Flushmount Q52 

Time: (11~ (Pre-Pump Installation) 

Water Level (ft.): 'if. 0 ; 
Total Well Depth (ft.) - Post Sampling: I A• t{~ . 

Time: £ '3 Ji I (Po.st-Pump Installation, Pre-Purge) 

Tim~: tSS"J 

. PIO Reading (PPM) - Unopened~~ .. ~qw!, Opene~: ~·~rf~ 
PURGE DATA . 

Pump Type: t¢\~~ e"""~ 
From Boring Log: Total Depth (ft.):,,,/ f Screened Interval (ft.): 

Pump Intake Set @ (ft.): _t 1_, 0 __ _ Controller s.ettings I Pressure: _c:.._~+-t.{,-"---'s.'------------

Comments: ----------------------------------
SAMPLE DATA 

Sample ID #: __ ,_f_C..._v...,. __ 6_\ -------- Dup.: Y /@- (1011: 

/ s-JS- MS/ MSD: __ Y_,__/<'f!!>=-- '::!3 ' 
Sampled By: _._J+--. _.G .... ~==--.%...t-e--+1---------Slgnature: ~~==--=""=~::::=-· 

Sample Time: 

Sample Description: 

SAMPLE CONTAINERS 

GENERAL COMMENTS 

F~~t>-.L ~~L (_ fw..f ~"' ) 
F~v..~L ~wL l~<\Mr ~u.,T) ::. 

·. 

\?-.. l 0 
\'a ~ 'i '1 



TIME 

[3-5 min.) 

WELL ID: <OJ" {).,.,.JC!)\ 
DATE: ~ - ").."\-- \0 

PROJECT: ~1 ~C:.. ~ tlf 1:. 

DEPTH TO 
WATER VOL PURGE RATE TEMP. 

(ft) (ml) (ml/min) (.C) 

[<0.3 ft.) (250-500 ml/min] 

! i - (Water Level : Post-Pump Installation, Pre-Start) 

- (Start of Purging) 

i - Sample Time (Note: Flow rate to be btwn. 100- 250 ml/min.) 

LOW FLOW PURGE DATA SHEET 

SP. COND. · Q.O. 
(mS/cm) (mg/I) 

[+/-3%) [+/- 10%) 

SAMPLER (s): A- c;..s:Ut~'f 
SAMPLE ID: 'T-G-wo \ 

pH ORP TURBIDITY 
(S.U.) (mV) (NTU) 

[+/-0.1] [+/- 10] [+/- 10%] 

lOOO· 

\000 . 

Note: Stability achieved when 3 consecutive readings fall within specific parameter ranges shown in the above header. 

\,\. 

\.\ ,, 

COMMENTS 
(Sample descrip.: color, clarity, odor

issues and adjustments, etc.) 

It 

It 

l( 

'-' 

..Aro odofl ,, 
, , 
1' 

(f 

I I 

If 

ll 

. '. 

Sampler Signature: 

Page: I of f 



Well ID#: ~r [t-U.JO ~ 

PROJECT: 'r fk\(.ft.. ~ P.. Ft 
WELL PATA 

{CONDITIONS): (G =Good, F =Fair, P= Poor) 

WELL DETAIL AND SAMPLING LOG 

DATE: 3- ;}..g' - t () 
WEATHER: ->~1 5-f O p 

Pad (;:. Well Cap (}... PVC Locking Cap/Plug G-
Cap Lock~ Cover Bolts -Ai\-+-/\-- Water over PVC? Y / gJ 

Casing (outer)~ Casini (Inner) '?,.... SWL Reference Mark Reference Mark Location? 1<5t A) 
c,.;,, m,., ':!:,.~ ~:".'."~~ c .. 1,8 M""''' -~-~-L--
comments: 

Flushmount I@ 

----------------------------------

{OTHER): Static Water Level (ft.): I A. 0 j 
Depth to Product (ft.): ___ _ 

Water Level (ft .): JI• T 1 
Total Well Depth (ft.)· Post Sampling: \~ , 2 ~ 

PURGE DATA 

PIO Reading (PPM)· Unopened:°UalFf~ 
J 

Pump Type: 

From Boring Log: Total Depth (ft..:...): __ _ 

Time: 0 f ~O (Pre-Pump Installation) 

Time: '79]¢ (Post-Pump Installation, Pre-Purge) 

Time: \O\O 

Opened: ~el<1.,~ 
" 

' . 
Screened Interval (ft.): '• a\ \ ~ . 'a 1 ioc) 

( 3 - l1 le~ s 
Controller Settings I Pressure:__.5..__ _____________ _ Pump Intake/et ~(ft.): l5. t) 

l. t-°f 6""' '" c.. ) 
Comments: ----------------------------------

SAMPLE DATA 

Sample ID tt: 'r-(j:..v..10 ~ 
Sample Time: 09l:\ C) MS/MSD: 

Sampled By: J fJ.o.1'(cX 
Sample Description: \} ttj \ .OvJ 

GENERAL COMMENTS 

~'-~ol SU)\.. ... ,. 

O'\l:\O . 

Dup.: Y /(/). (IOI#: 

y /<fi:, Field Filtered: )!,/<@ 

~~ ... 
Signature: 

i~\\\) -

HJlir.-6~---~; 

ffj.l_~~ -=¥--"---'-= 



TI ME 
[3-S min.J 

o\ ";c 

oit.\.o 

. . . 

WELL ID: fQl(}wod.._ 
DATE: ~~~-\0 

PROJECT: $E.. "'t-- j . .f I. 
. eo:r 

DEPTH TO 
WATER VOL PURGE RATE 

(ft) (ml) (ml/min) 

[<0.3 ft.) [250-500 ml/min) 

TEMP. 
(·ci 

\\ .1'? - (Water Level : Post-Pump Installation, Pre-Start) 

- (Start of Purging) 

\t~ rt \~r ~::-c _\.) . J 

-
-

- Sample Time (Note: Flow rate to be btwn. 100 - 2SO ml/min.) 

LOW FLOW PURGE DATA SHEET 

SP. COND.- o.o: 
(mS/cm) (mg/I) 

[+/-3%) [+/- 10%1 

- Sc s..~Rl-<--

SAMPLER (s):_:Li----" ~--~--=1---------
SAMPLE ID: ~'\J.S 'd-.... 

pH ORP TURBIDITY COMMENTS 
(S.U.) (mV) (NTU) (Sample descrip.: color, clarity, odor -

[+/-0.1) [+/-10) [+/ - 10%) issues and adjustments, etc.) 

f'\\n-- .. ' r .rn ~.D 
-

' 
6 

Sampler Signature: 

Note: Stability achieved when 3 consecutive readings fall within specific parameter ranges shown in the above header. Page: I of I 



WELL DETAIL AND SAMPLING LOG 

WelllD#: b 7 c .. VJo 3 DATE: 3 / 30//0 ---------------- ---,t---+1-----------~ 

PROJECT: 5 l/V(Vl ill b] WEATHER: P. f,(,Ovl i> ' / fY'! D 8 0 S' 
-----~~--------~ I 

WELL DATA 

(CONDITIONS): (G =Good, F =Fair. P =Poor) 

Pad C1 ----
Cap Lock _ __,.C-,-+---

WellCap b1 
----"'"-'----

Cover Bolts N /A 
---'-""';f--

PVC Locking Cap/Plug_C--'l~
Water over PVC? __ v_,,,,@ __ 

Z I/ 
Caslng (outer)_ ..... G.._1 __ 

Casing Dia.: 411 ~t;u~u= 
Casing (Inner) ___ _ 

(J(&> -/of 
Casing Material: __._/_v_,.C,'----

/ 6.15 ID 706 

{OTHER): Static Water Level (ft .): //, 33 I 7(>G Time: 

Depth to Product (ft.): µA 
I 

SWL Reference Mark 

Flushmount ~ 

01oD {Pre-Pump Installation) 

Reference Mark Location? /ol N 

Water Level (ft.): LL·W '(cc_, Time: 010~ (Post-Pump Installation, Pre-Purge) 

Total Well Depth (ft .) - Post Sampling: I 8.1 c;" TPG Time: / 0 11-5 

PIO Reading (PPM) - Unopened: (3fCb, Opened: Bk.& { 131<./J (}. 0 f I'~) 
PURGE DATA 

Pump Type: 

From Boring log: Total Depth (ft .): /t:; 
1 

b5 S Screened Interval (ft.): 

Pump Intake Set@ (ft.): 
I I -t 1 ii /Z f>v J / / 5- t~Wroller Settings I Pressure: /0 t t:TJ -"'------------------~ 

Comments: 
-----------------------------------~ 

SAMPLE DATA 

Sample ID#: 67~ hf O 3 Dup.: Y ~) (ID#: 

Sample Time: I 0 3 a MS I MSD: __ v ___ t@~N- Field Filtered: Q; N 

Sampled By: _~"---·'3_E:_rL_1_Jc_o_s_~_c_L.._1 _h_S. ______ Slgnature: ~ I( j.. ~ 
Sample Description: 

SAMPLE CONTAINERS 

Bottle Type illy, Preservative ~" 42 ff~ l/oA v1 /){,~ _ _ ___ '7..._ ---~tk~k~ _ ___ _ __._ALLl-ee 1x_v.Qc~--
___ , ,_ --------~~-- _ __ 1_1 ___ _____ __,7211C,~o 
__ l _L_~_1V1_1·_,c_'_l ______ ~2-'--------~---------~S,.,_if~~o~~-$ ___ _ 

'' - Thi />«.O _ 
- -, L- ~µDP€) I /-f!J03 /flcT,<JLS {i?f;_l) 

--''-'----------'-- -------'C-<-.- - - - - mr:v LS µ)l~\oivc:t;) 

GENERAL COMMENTS 

5WL /I, 1~ 1 fo°61 /}t.,,IYl P . 



TIME 

[3-S min.] 

0905 

D°. .' 7 
JC:z..S 
0.:;'30 

0'135 

O"f 4-6 
00/ ~ -:-? 

oc.so 
:'.>°1 -55 
! ooo 

100> 
I o ! O 

101 5 

JO Z.0 

LOW FLOW PURGE DATA SHEET 
WELLID: b1G,W03 
DATE:--3-/_3_o_/~,-v------------

--=+,-~,-------------

PROJECT:_'1=W:..:;.:...;_'/YJ~fA"--=b'-7-1------------

DEPTH TO 

WATER VOL. PURGE RATE TEMP. SP. COND. 

(ft) (ml) . (ml/min) <·c1 (mS/cm) 

[<03ft.] (250-500 ml/min] [+/- 3%] 

//,Zo ! - (Water Level: Post-Pump Installat ion, Pre-Start) 

- (Start of Purging) 

/t,bO /ooo tbz..-5 ZS. · ~ -Z .2.1<".o 
IL .(,;C f;Oo J 20 -ze.1 z. z.3 ' 5 
! [, f:,Z... ~~~ t bo '28. ' £t z3z, 1 
//. f;f) bco / 2.o z~. 1ro 2. .3Z'1 

.' 1.f:.0 5-5 /I 5 2.8, t1 z. 3$1-

/' ,5'] ,..- r-
~-r; I [ O 2 g ,z. <o z.. 3 3~ 

I I . bl 6Z5 / 2 5 26 z.4 z. 340 

JL .b/ foOO I Zo Z.8, 25 z.. ~37 

11. sJ boo / 20 23 ~o 2.33 3, 

/J. bO 515 I I 5 zs. 3 3 Z.:B I 
//,bO 575 // s 2.$ 57 2.332. 

/J .bO 'iiS ;/ $ 21. 40 z. 332. 

1 - Sample Time (Note: Flow rate to be btwn. 100 - 250 ml/min.) 

D.O. 

(mg/I) 

[+/- 10%] 

2.15 
'$ . 17 

z. 7.. 7 
z,os 
1, 05 
/ , 6. > 
/, 5 fo 

/ , f::,O 

/. S/ 

/,4 7 

{. 37 
I . 3 7 

SAMPLER {s): fo&=~ ~GL.Jv..,5 
SAMPLE ID: 61GwD3 

pH ORP TURBIDITY 

(S.U.) (mV) (NTU) 

[+/ - 0.1] [+/ -10] [+/ -10%] 

7 ,0<; f5f. I Zbf 
1 .02- 7(?. -s 1q 3 

{,Of (:,8. C> !0 7 

7 . 0 ( G. 3. z_ 60. & 

7.i) I ~, . s 4'3.0 
7.t> -z._ 6r. '1. 30-B 
7.oZ. 5'f. 5 25. 3 
7.oZ. c:;b, 7 zi. I 
7.0 ~ 55,f /b.4-
7.03 54,(p /). 2-
7 , 03, t5f. I J0 .'1 

7. 03 53,4 n. 1 

Note: Stability achieved when 3 consecutive readings fall within specific parameter ranges shown in the above header. 

COMMENTS 
(Sample descrip.: color, clarity, odor· 

issues and adjustments, etc.) 

jJLJ.l)v../ r {,,)!,.-.) U"t-'1°D f',t...c_ . PJJ /-:..- , 
, 

. 

/J t>JV..'>- r ( .tc-r..- f 

' ' I // 
Sampler Signature: c:::.._ ~ 

1 
Page: / of / 

I 



WELL DETAIL AND SAMPLING LOG 

we11 mu: © 1G-w o 't . DATE: · ' '3 ,_·~ ~ - ( (.: 

PROJECT: <e 7- P~'-'S~ I t~P +:::. WEATHER: ~~ ~f- l~ T ~of 

WELL DATA 

(CONDITIONS): (G =Good, F = Fair, P =Poor) .• 

Pad ---- Well Cap (:r PVC locking Cap/Plug (r 
Cover Bolts --p,....H\ft"""- ~ Water over PVC? Y JJ 

Casing (inner) '/, SWl Reference Mark Reference Mark location? -:6c. AJ 
Casing Material: ~\) l- ~lushmount ~ 

(OTHER): Static Water level (ft.): [ ~. <C>Cf 
Depth to Product (ft.): _. 

Water level (ft.) :~ 
Total Well Depth (ft.) - Post Sampling:~ 

Time: l~O\.e (Pre-Pump Installation) 

Time: \'i "Z:S-(Post-Pump ln~tallation, Pre-Purge) 

Time: \'? l\?J · 
PIO Reading (PPM)- Unopened:~~\Cy~ Opened:B tt.C~'!~cl 

,, I 
PURGE DATA 

PumpType: j3t~Je'-. 

,,.m '"'"• ,., r'°"' ~:h 1(1~~ ~c '"""'~ '"";1•1, t· 7 ;;l {" 
Pump Intake Set @ (ft.): Controller Settings I Pressure: ____ ___________ _ 

Comments: (T•C.. 
SAMPLE DATA " 

Sample ID U : _,~T-~6-w-. _o___,71--------- Dup.: y .® (IOU: 

Sample Time: l ~ ~O MS I MSD: Y /;:1t:> Fielq Filtere~ 'fC $ 

Sampled By:_A-r.-"'-~ __ '\:_~--11 _________ Signature: ~~ 
Sample Description: 

SAMPLE CONTAINERS 

GENERAL COMMENTS 

('\Utl ~wL. ..... ts-. S'' 



TIME 

[3-S min.} 

l"-ZS-
i':>.. 3 0 
ti~S 
l'l..'\o 
\~'\~ 

\1..~ 
\'}.SS 
\-;oo 
l7oS' 

WELL ID: Co~\°:)"-\ 
DATE: ) ~-\C> 

PROJECT: <;,=t ~ :l-

DEPTH TO 
WATER VOL PURGE RATE 

(ft) (ml) (ml/min) 

[<0.3 ft.} 1250-500 ml/min] 

TEMP. 
(•q 

(2.-r-r:. j l - (Water Level : Post-Pump Installation, Pre-Start) 

- (Start of Purging) 

\'°':>. \ 0 [ ()00 #-..eO 3o-<tCO 
L3. I 8 ~s-o to 3o.'1S-
,; . ~"\ ~s~ ~o jo.lt> 
l;. ~<\ ~00 Lt.o )\.\0 

\."1. l.\.; 300 '" t;o.<\1 
l ;.S-3 300 C,.o '3-, .q'/ 
l~. s-t- :loo ,0 ~19).<ot 

: - Sample Time (Note: Flow rate to be btwn. 100 - 250 ml/min.) 

LOW FLOW PURGE DATA SHEET 

SAMPLER (s): ~ ~ 
SAMPLEID:-'~_.....f:Gi,.......an~-------'-----------

SP.COND. 0.0. pH ORP TURBIDITY COMMENTS 

(mS/cm) (mg/I) (S.U.) (mV) (NTU} (Sample descrip.: color, clarity, odor -

[+/-3%) [+/-10%} [+/ -·O.l) [+/-101 [+/-10%) issues and adjustments, etc.) 

-

-
'{.fo~ '3. t'f (,. 'lct lS-~ 3~." ct~oJl. }J~ Mc it . T f...,.,....J',.~SJ 
Lf_.l\\ Jv}=f- "·'~ ·l ~- ci lCe · ~ \.'-

,, 

t'\ .'to'\ l.,~ '.<tl- ?\ .<\ ll>. ct '\ £( 

"\.n"l \.S'~ (..<\S '3.>.l.\ 9-~5" " ll 

~.:r~~ \.\~ '-· <('-{ l\7...-~ f...'lO "' it 

'i-=f~o O·'t.~ ,.ct) Lfl. i '· <\ { 
CleGr.f. _ Alo o<l"ft__ 

'1.~l o.<(r ~-~? Lt' . \ s. 9'{ / /-ea£.. ..AJtJ orl"tl 

-

Sampler Signature: 

Note: Stability achieved when 3 consecutive readings fall within specific parameter ranges shown in the above header. Page: I of f 

0-



WELL DETAIL AND SAMPLING LOG 

we111D11: ~1-6.wo S DATE: 'j' - 2. 1':- - { 0 

PROJECT: GwM."- '-t f\a.~.C.. J:' R,£~ WEATHER: ~"-'1 ~ VJtM' \M... 

WELL DATA 

(CONDITIONS): (G =Good, F =Fair, P =Poor) 

Pad V 
Cap lock G' 

(;-
Well Cap _

11
_

1
:-t---

Cover Bolts /V _ll 
PVC Locking Cap/Plug __ c;..Y_/r\----

Water over PVC? ~ 

• ~IF 

Casing (outer)___,,&~--

Casing Dia.: ~\\ ~~~~ 
Casing {Inner) ·z}.. SWL Refere-n-ce-M"--a-rk-

f" C: Flush mount Q§';5 
Reference Mark Location,? 

Casing Material: 

Comments: ----------------------------------

{OTHER): Static Water Level (ft.): ( h • i1 
Depth to Product (ft.): -

Water Level {ft.): / t\ • TO 
Total Well Depth (ft.) - Post Sampling: / '{. 'f 5 

PID Reading (PPM) - Unopened: ~«Ut7rv..d. 

PURGE DATA 

Time: l l ( 1 (Pre-Pump Installation) 

Time: I l ~ $"' {Post-Pump Installation, Pre-Purge) 

Time: l AO cl,, 

Opened: S w?'ff f W... l 

Pump Type: ~l od_.le,(" ~ VV° r 
From Boring Log: Total Depth (ft.): l f • jS Screened Interval (ft.): 

Pump Intake Set @ (ft.): /f • 9 5 Controller Settings I Pressure: ~A-'-'--*rf-+--{YJ_'{_. __ b ________ _ 

Comments: ----------------------------------
SAMPLE DATA 

sample 1011:_,_~ __ w_o_~---------- Dup.: Y /@. (IDll: 

Sample Time: \\ 10 MS/ MSD: y !($) Field Filtered: ~/ N 

Sampled By: _;{_.,_·-~=-----''\_....__,,y..__ ________ Slgnature: ~~~2 
Sample Description: 

SAMPLE CONTAINERS 

GENERAL COMMENTS 

f.~w.. swt.. :::. 
f:t.t.~\. ~wt(~~ ~"1) :: 



TIME 

[3-S min.] 

t\\; 

\\70 

WELL ID: 'J=c;wos 
DATE: 7-a:r-\o 

PROJECT: fu"Jr fy""-c... ,!._ tf :t: 
DEPTH TO 

WATER VOL PURGE RATE TEMP. 

(ft) (ml) (ml/min) ("CJ 

[<0.3 ft.) [250-500 ml/mini 

\),.. ceq_ - {Water Level : Post-Pump Installation, Pre-Start) 

- (Start of Purging) 

\I~ L~w Ne.~ c..-"O -- S--'l . 

.. 
-

' . Sample Time (Note: Flow rate to be btwn. 100- 250 ml/min.) ' -

LOW FLOW PURGE DATA SHEET 

SP.COND. 0.0 . 
(mS/cm) (mg/I) 

[+/- 3%) [+/-10%) 

\ e.. TAI :e,J..j. 

-

SAMPLER(s): '*·~~<..'f 
SAMPLE 1D: Gl~e r; 

pH ORP TURBIDITY 

(S.U.) (mV) (NTU) 

[+/-0.1) [+/- 10) [+/-10%) 

. 
. 

.. 

Note: Stabili ty achieved when 3 consecutive readings fall within specific parameter ranges shown in the above header. 

COMMENTS 

(Sample descrip.: color, clarity, odor-

issues and adjustments, etc.) 

Sampler Signature: 

l f Page._~of~-



WELL DETAIL AND SAMPLING LOG 

well ID#: <;,j:G-v.J 0 ~ DATE:: 3.- iJ· - l 0 

PROJECT:~ WJIA.t.t ~1 ~~t>.S I '1= Pr. WEATH~R:' . ~>1~1. ~~'f .. ~~~( !o's 
WELL DATA 

(CONDITIONS): (G =Good, F •Fair, P =Poor) 
" . 

Pad (r 
Cap Lock 6" 

6-. 
Well Cap ---.71-n(f"J>-;lbt:-.-

Cover Bolts 'V _1 I 
PVC Locking Cap/Plug_(;.......---:-_ 

Water over PVC?. v/(V· 
.., 11 

Casing (inner)_~-~~ SWL Reference Mark 

Casing Material: f \) L 

--=----
Casing (outer) {J-

Casing Dia.: ~f 
Comments: 

Flushmount 

Reference Mark location? 

-------------------------------~ 

(OTHER): Slatlc Water level (ft.): \').. , ~ j Time: 0~ J...0 {Pre-Pump ln~tallation) 
Depth to Product (ft.): __. 

Water Level (ft.): \~. So . Time: oS ~O (Post-Pump Installation, Pre-Purge) 

Total Well Depth (ft.) - Post Sampling: :Jo • <=t· .L Time: ( O ~ ;)... 

PIO Reading (PPM) - Unopened:~44cs~ O~ened: ~ 
PURGE DATA 

Pump Type: Q,\~ ~( ~\!""~ 
From Boring log: Total Depth (ft.)~ ' C{ ~ Screened Interval (ft.): <( • 0 Li. 0 ~,' 
Pump Intake Set@ (ft.) :~~ Controller Settings I Pressure:· 5 _.;_ ___ __;;_.;....._;: _ __..'-J--Z.'----

Comments: 
-------------------------------~ 

SAMPLE DATA' 

Sample ID U: 41 G,.w 0 G, Dup.: y 1© (IDll : 

Sample Time: 0 ~"I. 0 MS/ MSD: Y /(11) Field Filtered: cI:¥ N 

Sampled By: h • G-A '\\. ~ . S;gnat~re: . • ~ 
Sample Description: f ~~'!\c:tC\ w~w . 

SAMPLE CONTAINERS 

GENERAL COMMENTS 

W'~\-e.~ \...c...'1 c..L ~ 't l 6C $' 
~l SWL c~~\1 S~~U""'jJ 
f\\\u.L ~ w \., l~ """~ 6 ~ 

--
t'i· s 0 
rs. ~s 
\~. "t\.\ 

-



TIME 
(3-5 min.) 

CJ'h~O 
o,~~ 

o~L\ () 
oil.\~ 

o~~o 
O'e~1. 
OC\.00 

o<\oS 
0<\\0 
l'f\ \~ 

~'~o 
~fldS 

DEPTH TO 
WATER VOL PURGE RATE TEMP. 

(ft) (ml) (ml/min) (•C) 

[<03 ft.) [250-500 ml/min) 

\1... S"~ ~ - (Water Level : Post-Pump Installation, Pre-Start) 

- (Start of Purging) 

\/v<\O "<'"" n 'J..oo J..1.<t <t 
\.~~~ \ !°'0 3o ~+.~o 
lJ. l O 300 Co ~C\.o \ 

\42i • "o 35"0 '""~o ..i"" ~{. \\ 

\-i,.~~ ~60 :;:..o ""fl. \~ 

\1. ?~ 400 {g o ~.g ·?-<\ 
\~."\(, &.\ no 9~o ~ . '{$ 

\7>. ~"'" 3!>o ~ ~o A"·5"; 
\}. s1" ~00 ~o ~1·'l"" 
\1.~1- 55"0 +o ~1--5l-

! - Sample Time (Note: Flow rate to be btwn. 100 - 250 ml/min.) 

LOW FLOW PURGE DATA SHEET 

SP.COND. D.O. 
(mS/cm) (mg/I) 

[+/-3%) [+/ - 10%) 

"\."\~'\ '{ .'\.CO 
l{ .l{l\~ ?. YC" 
"\.~t- 't.., 0 

L\ . i<ll z.. ;s 
L-\ -~~ 'l.oT 
"'-· ?f\ 2.... l4. 
\..\. ";j ({ 1..-0'\ 
L\.\.\..o \ \.. 'l Ce 
~.\.\ftC\ \ . <r\ 
L\_.i.\ \~ L'k) 

SAMPLER (s): It. (j.._.: l~ 1 
SAMPLE ID: <e T6-~· Ge 

pH ORP TURBIDITY 
(S.U.) (mV) (NTU) 

[+/-0.1] [+/- 10] [+/-10%] 

(.. '\~ · ~ O• C, '\~.t-
, .S3 - \s. I. .' \tl . ~ 
~.t~ q_.~ tl. ~ 
,. re. "A9'~Lf \o. T 
(.. '(~ 3 \ ·0 9 .. ro 
Ce .<t'T \ S'. C\ °t . '\~ 
' ·<t~ 1-.o lO· \ 

-;;; 
---.()() q. C\ , .o<t 
-· ..... C> \ CJ.~ _j . ~'( 

i.o t -=t.~ L\ .. '\ l 

Note: Stability achieved when 3 consecutive readings fall within specific parameter ranges shown in t he above header. 

-

- .COMMENTS 
(Sample descrip.: color, clarity, odor-

issues and adjustments, etc.) 

( \ ~o..il- - A.Jo ~~~tt 

ll~a.~ ~ }J~ o do (( . 
'\'- ,, 

....... H 

"' It -

"" 
,, 

·' ,, ,, 
,, ,, 

' 

. 

• 
.-

Sampler Signature: 

Page: I of I 



WELL DETAIL AND SAMPLING LOG 

DATE: 3 )zr;,, /lo 
I 

Well ID II: G) GI-JO/ --------'---------
PROJECT: _ _,.l\6'--'--'/:}--'·_,_fi_._'R~---=S'--"iJ=--'-}1_<../---"~--'-7 ____ WEATHER: Sc-n 11 f,. br c /2,Y, -"\..-85 ° ;--

WELL DATA 

(CONDITIONS): (G =Good, F = Fair, P =Poor) 

Pad ,Veµ /JC// 

Cap Lock /l./&v' Ve.If 

Well Cap 

Cover Bolts 

6 PVC Locking Cap/Plug G 
ft/LA- Water over PVC? vKID 

Casing (outer) G Casing (inner) G SWL Reference Mark G Reference Mark Location? 

Casing Ola.: -Z.. / f Casing Material: Ne Flushmount !. 

(OTHER): Static Water Level (ft.): l'i 7'2 Time: /237 (Pre-Pump Installation) 

Depth to Product (ft .): ·-
Water Level (ft.): /<./.? Time: J2Y5' (Post-Pump Installation, Pre-Purge) 

Total Well Depth (ft.) - Post Sampling: 22.75 Time: 

0 PIO Reading (PPM) - Unopened: ___ _ Opened: 0 

PURGE DATA 

Pump Type: 

2 7r 
Total Depth (ft.): 2 · ..J Screened Interval (ft.): 

(fie kl f1e.eis~cd) 
From Boring Log: 

ZO. S Controller Settings I Pressure: Cf>f'I "'/ {CJ/~, f 
-----J,'--'-;..,L--'--------~ 

Pump Intake Set @ (ft.) : 
·30 ( 

Comments: 
-----------------------------------~ 

SAMPLE DATA 

Sample 1011: _____ 0=-7_G___;4)_()..;;;...._7 ____ _ Dup.: YI([/). (1011: 

SampleTlme: JJ2S MS/ MSD: Y t{i() 

Sampled By: 
') I . f/£~ Signature: 

Fl•ld FlltJs~ 

Sample Description: L. /o:.-1'. No od/J/ 

SAMPLE CONTAINERS 

Bottle Type () 

-to ;n.>; 
9.1V:. 

3 
I \ '2 

2 
I I /( L. 

I 
I( t ( 

GENERAL' COMMENTS 

Preservative 

}-:}CL 
I I 

No11.c 
,, 

t/YJa '3 
11 

Analysis 
l/OC Is 

- - ----
G1~C 

- --
~teCJ 

St/oc /('.A 1/ 
/. j'1cf<:-ls 

f)u;~ - 11 clel.s ---- ---------

/'IJC 



TIME 
[3-5 min.] 

fZ'-/S 

/ZS~ 

J255 
J'X>o 

(3/>S 
J3 JO 

7315 
1320 

JJZ5 

LOW FLOW PURGE DATA SHEET 
WELL ID: G 7 t;;L./ 0 7 
DATE:~~~~~3-/_2_:b~/-tC~~~~~~~ 

PROJECT:========/0==JtJ=::e='/?==-==S=i..l==rJ=U==b=7======= 

SAMPLER (s): ___ ...,,.P_-_f./._, -c.f1--~-----------
SAMPLE ID: b?GJ.../o/ 

-------'-----------~ 

DEPTH TO 
WATER VOL PURGE RATE TEMP. SP. COND. D.O. pH ORP TURBIDITY COMMENTS 

(ft) (ml) (ml/min) (. C) (mS/cm) (mg/I) (S.U.) (mV) (NTU) (Sample descrip.: color, clarity, odor · 

[<0.3 ft.] [250-500 ml/min] [+/- 3%] [+/ - 10%] [+/ - 0.1] [+/ -10] [+/-10%] issues and adjustments, etc.) 

J</. 70 ~ - (Water Level : Post-Pump Installation, Pre.Start) 

- (Start of Purging) 

}<./. 47<./ J30a ZU/ 28.S5 3 .. </'78 0_65 0 . ~_3 89 ·30 d 6<,/) /(/' °' c:x::lar 
J<./. '75 zs~ 2 </C> 28.7< 3.i&Z /.1 7 c,_qJ g_s- Jo_'-
/<./. '7 5: 3<:50 z,30 z.e_c,,G ".:>. '-175 0 _73 0 . '7 '.3 &o S'.~ 
/</_&;<{ L/8£C' z::o 28.t;5 3_ <./ 7~ o5S '-- '73 7S- 5 . l 

/ 4 /, 7Y 575'> Z.30 28, t-S J _ <.J, 7S- ~ 5:> ~- '73 73 4 . B. 
/4/,. '?S- 7Z.00' z:5o 68. ~fo 3 _ '175 ()_ 5 1 ~/72 72 <{ -7 

I I 
! - Sample Time (Note: Flow rate t o be btwn. 100 - 250 ml/min.) Sampler Signature: L~ /i(_; 

- - . . 
Note. Stab1!1ty achieved when 3 consecutive readings fall within spec1f1c parameter ranges show n in the above header . v 

Page: l of I 
I 



WELL DETAIL AND SAMPLING LOG 

Well ID#: 0 7 GI.JOB DATE: 3) 2"- /;c 
~~~~~~~~~--='----~~~~- -~~~~-=--7,,__~~7,,_,.-=-~~~~~~ 

PROJECT: __ .:._N;o__:.IJ_._A-"-~-"------'S=-lJ"--'M'---'--'U=-=0'--'-2 ___ WEA THER: /'1oS fi1 St.m""y, fur e c z Y,. 

WELL DATA 

(CONDITIONS): (G =Good, F =Fair, P =Poor) 

Pad G Well Cap G 
Cap Lock .AJcv L/._c- I/ Cover Bolts ~A 

Casing (outer) G Casing (inner) 

Casing Dia.: ? '( Casing Material: 

Comments: 

(OTHER): Static Water Level (ft.) : 15.0/ 
Depth to Product (ft.) : rVL/J-

PVC Locking Cap/Plug __ G_' _ 
Water over PVC? __ v~@-N ~ 

G 6 SWL Reference Mark 

fvc Flush mount I~ 

Time: 08/e> (Pre-Pump Installation) 

Reference Mark Location? 

Water Level (ft.): LS.OJ Time: 0132? (Post·Pump Installation, Pre-Purge) 

Total Weil Depth (ft.) - Post Sampling: 22 .2 ) Time: 

~ PiD Reading (PPM) - Unopened: ___ _ Opened: c 
PURGE DATA 

Pump Type: 

From Boring Log: Total Depth (ft.): 22, 2S- Screened Interval (ft.): 
(f1clcl(,r1e:t.S...rcd) I 

•? /t CP'M 1.,,tl /CJ e--
Pump Intake Set @ (ft.): 0..... , 0 Controller Settings I Pressure: t ·' '/ _.:> 

~~~~~~~~~~~~~~~~-

Comments: 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

SAMPLE DATA 

Sample ID 11: ____ 0_' _7_G_~~O.~t}~----- Dup{})N - (IDll: 07Gk/08D 

S•mpl• Tim<' / 00-CJ MS I MSO' @N Fl•ld Flit"''' @ \ /J 
Sampled By: ______ D_,_,_f_v. ..... f_~ _____ Slgnature: a~ 

cf e.~r. fJt::J oc:Lv Sample Description: 

SAMPLE CONTAINERS 

/{ 1, 

J.I AIY' b~ 

GENERAL COMMENTS 

fVC 



TIME 
[3-5 min.] 

0 82.°;' 

083'/ 
()639 
CJB>-</Y 
08'4°! 
00~'$ 
OC/£?0 

010:> 
00/10 
cPJ1S 
0'720 
O°IZ'.5 
cPJ)O 

d735 
&J'-/0 
cl?y-j 
c0)t? 

O<J5~ 

f 000 

LOW FLOW PURGE DATA SHEET 
WELL •D= ro 7 G w o .8.. 

-------,---=r------~ 
DATE: ~/ 2~_l/~ 

PROJECT=======·N==A==~:>A'::-:s::k:1-1::u:~:=2======== 
SAMPLER (s): ______ D-.--~M_u_,_/l_C-______ _ 

SAMPLE ID: _____ -=6=-· .;....7....:::G::.-...;\,J:;_O=--..;B""""-------

DEPTH TO 
WATER VOL PURGE RATE TEMP. SP.COND. D.O. pH ORP TURBIDITY COMMENTS 

(ft) (ml) (ml/min) (•q (mS/cm) (mg/I) (S.U.) (mV) (NTU) (Sample descrip.: color, clarity, odor-

[<0.3 ft.] [250-500 ml/min) [+/-3%) [+/-10%) [+/-0.1) [+/- 10) [+/ - 10%) issues and adjustments, etc.) 

I 5 a I ~ - (Water Level : Post-Pump Installation, Pre-Start) 

- (Start of Purging) 

15. 00 900 180 Zf3_2c 3_~0<( S.<19 7..0') -2 ') Ovt:!./ very I ~fa, d. 
-

f 5 . 02.. t~S"c !5o z~. z~ 3_ '3~'7 </_ ·70 7_of3 -3S ovc./ 
I~ oz. ::::. , '2<-/~Ll /50 28. /0 3_385 2.<17 7_CJ 7 -~.3 68<( £,.,,,!J fic.i Ffc;u C c t ( 
15 0/ «-- - 2a. ~3 3 _3 7.S- 2 . S3 7 _/6 -50 :3~') 
/5,.oZ 050 /30 213_57 3. 381 f .t7 7_0~ -7)1 f C// 
/ 5. oz /)OC J)O' 2.~ . eJI 3_ 375"' o.92 7.0~ - ~9' 71 
15.02 JC?.50 ; '30 ZE.52 3_~ 0.7£3 7_0S- - CZ:o :37 
15. oz. z~v-a- I q.o 2,8. O<( 3. 35.b 0. "'( 7_ O <( - / CCJ. 2.. 7 c{ce/ 
!S.o) 3.0o- }20 z.e .. 7~ 3_35</ 6_ 5{;,;, 7 _0<.f' - B8 ;CJ_) 

IS. c'3 4120~ /~O 28. 77 3 _ 3,J o_sz 7 . o y - / 00 IS.S 
15.o) 5Zco zoo 28.'77 3_3bi? 0. <i> 7_o<{ - to.S- 12.0 
;-- o~ > <;5c.o l~o ?&.~~ 3.%2 o . ')12 7.0</ - /0 9 /0. ') 
15,.cZ 0</CC JOO -ZB. 7 ') '3. 3'-) D.)15 7 . 0 <( _ JOJ /CJ .cY 

15.c<f 7150 /50 213,~f 3.3b/ 0. 3.8 7_0~ - /12 8 .=s-
J -- oy :::> . 7"1~ /50 U . <7<( ) _ "J(,5 0_38 7 . 0:3 - /12- 6 . 2 

J5.oy g~oo /'-/0 2.8.~1 :>_)C,.f 0 . 3?5 7 _0) - / t t?> 7_ '7 

/;J /JI 
l - Sample Time (Note: Flow rate to be btwn. 100- 250 ml/min.) S<impler Signature: // lr ;/ ,~ 

v 

Note: Stabili ty achieved when 3 consecutive readin s fall within s ecific g p p arameter ran es shown in the above header. g {./Y Page. 1 of I 
I 



DAILY METER CALIBRATION RECORDS 



Model: YSI 556 MPS 

Serial #: o5 c I I 58 

pH (Std. Units) 

Buffer: 4 

Buffer: 7 

Buffer: 10 

ORP (mV's) 

Std. : 231 

Sp.Cond . (mS/cml 

Std.: 

D.O. (mg/I) 

Baro. Pressure 

(mm/Hg): 7'70 

Temp. (Celsius) 

Model: H<:111v'i 

Serial#: ~·~') 

Turbidity (NTU's) 

St d.: 

DAILY METER CALIBRATION RECORD 

Date: 
Time: 

Initial 

3.1) 
- C,-. ) 

°1.fj.<{_ 

237 

Date: 

Time: 

-!l!iJj£ c;, 

Adjusted 

4.oc' 
7.oo 
·-

/0 , t>C) 

"23 / 

N/A 

Initia l Adjusted 

H. 3 I /S.oa 

Model: RAE 2000 

Serial#: U <./11 Z.?X. 

lsobutylene (lOOppm) 

Date: 

Time: 

Initial Adjusted 



Model: YSI 556 MPS 

Serial#: 

~H (Std. Units} 

Buffer: 4 
Buffer: 7 

Buffer: 10 

ORP (mV's) 

Std.: d--3 \ 

S~.Cond . (mS[cm} 

Std.: \ ,j,o'-\ 

D.O. (mg/I) 

Baro. Pressure 
(mm/Hg): -:f{pO 

Tem~. (Celslus} 

DAILY METER CALIBRATION RECORD 

Date: 
Time: 

5-·.r:r- -10 
Of-ox 

Adjusted 

~h .0() 
4.~.Ci'.) 
q, 3 ~ 

).,.~1" .. \ I ~~\ o o 

\, 3'6¥> 
I 

\' \.\ ('f\ 

~ . ~~ 1 , ~4 

~. \\ N/A 

Model: RAE 2000 

Serial#: 

lsobut~lene {1001mml 

f/,{}/JA ~~ b~ diMe.ic::R._ 
Model: l:aA'tette 2920 

Serial #: LlS.... od.. q '!-

(Pre-Sampling Calibration) ·Sampling Callbratlon) 
Date: J- 7.f ~ { 0 
Time: Ot1~ 

Initial Ad lusted 

Turbidity (NTU's) 

I :) 
Std.: ~ 1s. 3 I \$"'. o 

Date: 
Time: 

Initial Adjusted 



Model: YSI 556 MPS 

Serial #:os 0 tl se A~ 

pH (Std . Units) 

Buffer: 4 
Buffer: 7 

Buffer: 10 

ORP (mV's) 

Std.: 

Sp.Cond. (mS/cml 

Std.: \, "-.o'\ 

D.O. (mg/I) 

Baro. Pressure 
(mm/Hg): fG,o 

Temp. (Celsius) 

Turbidity (NTU's) 
\S 

Std.: N,b 

DAILY METER CALIBRATION RECORD 

Date: 
Time: 

Adjusted 

L"t~$"9 1 \.1.\1\ 

~'(. f~ N/A 

Model: RAE 2000 

Serial#: 

lsobutylene (100ppm) 

(Pre-Sampling Calibration) ·Sampling Calibration) 
Date: J- O\~ ... \0 
Time: O )'oC> 

Initial Adjusted 

Date: 

Time: 

Initial Adjusted 



DAILY METER CALIBRATION RECORD 

Model: YSI 556 MPS 

Serial#: 

pH (Std. Units) 

Buffer: 4 

Buffer: 7 

Buffer: 10 

ORP (mV's) 

Std.: 

Sp.Cond . (mSLcm} 

Std.: Lt{o<\ 

D.O. (mgLI} 

Date: 
Time: 

Initial 

l·"ll ~ 

<P·e~ 
Baro. Pressut' lfl \ 0 
(mm/Hg): 0 t-.~l,f b - ~ ~ \. \ , .... .. , ... 
Temp. (Celsius} ~y.aS 

~ .. ~ - lO 
088'5" 

Adjusted 

.oo 
.co 

\,'\09_ 

<I· ;s 
N/A 

tt'AvVNA T"-1\,;..lHf M~11-'f 
Model: ltlmctte 2Q2:9 ... 

Serial #: :t. '~To 3 

Model: RAE 2000 

Serial#: 

lsobutvlene (lOOppm) 

(Pre-Sampling Calibration) ·Sampling Calibration) 

Date: '3 -~" .. L 0 
Time: 01'fO 

Initial Adjusted 

Turbidity (NTU's) 

tS-
Std.: 1a 

Date: 
Time: 

Initial Adjusted 



CHAIN-OF-CUSTODY FORMS 



70_ · ~C~ Presene?HAIN OF CUSTODY 
CompuChem Yifi ··r No Y 501 Madison Ave. 
a division of Liberty Analytical~ orp~· Cary, NC27513 

Phone: 919-379-4100 Fax 919-379-4040 

Company Name 
Baker Envi ronmental , Inc. 

Address 
100 Air side Drive 

City State Zip 
Moon Twp., PA 15108 

Project Contact 
Mark Ki mes 

Phone# 
412- 269- 2009 

Sampler' s Name 

- ·~· «Ii .,: • • ' • • ~ 

Project Name 
SWMU 67 

Sampling Location 
Puerto Rico 

Turnaround time 
Standard 

Batch QC or Project Specific? If Specific, which Sample ID? 

Are aqueo',JS samples field filtered for metals? Y or N 

Are high concentrations expected? Y o If yes, which ID(s)? 
A. Gailey/R, Roselius -------------'---------- ------ -----' Collection 

#of 
bottles g 

lo 3 l 
10 3 I 

\ '2. 
\ 'l. 
l 2 
\ 2. 

~~~::.!!l::!!!:!":~!:!l.::...._...!:::t:i.,~~~~~ ~~------ICyanide samples checked for sulfide & chlorine? Yo@ 

625 & Phenol sam !es checked for chlorine? Y or 

608 sam les checked for H between 5.0-9.0? Y or 

Date/Time: 

·' t 

II) 
(/) .-I 

(/) u <1' u 0 ,I.I 
0 :> Q) 

:> 00 ;:El 

I>< I< ~ t-1 t-1 

~ p. p. 

~ ~ ~ 

I . l 
\ 
t 

-'O 
Q) 

~ 
0 
(/) 
(/) 

·r-1 
A .._, 

(/) 
.-I 
<II 
,I.I 
Q) 

;:El 

~ 

,/ 
~ 
a.. 

t 
\ 
\ 
\ 
~ 
~ 

N2 ... Q~848 

Date/Time: 

of ~ 

WW ·Wastewater 
SW - Surface water 
SO • Soil/Sediment 

TB - Trip Blank 
RI· Rinsate 
WP - Wipe 
0- Other 

Custod or N. On Ice? or N CoolerTem : ~ Z. ,/1 f,:3 •c 
fter date report mailed at no extra charge. White & Yellow copy to lab • Pink copy for customer 6 1\)0010 



71~~.Present? CHAIN OF CUSTODY 
CompuCbem Yes · .·. :· No V . 501 Madison Ave. 

a division of Liberty Analytical Corp. · · . 

. . . ·~ 
Company Name 
Baker Environmental, Inc. 

Address 
100 Air side Drive 

City State Zip 
Moon Twp . , PA 15108 

Project Contact 
Mark Kimes 

Phone# 
412- 269-2009 

Roselius 

Project Name 
SWMU 67 

Sampling Location 
Puerto Rico 

Turnaround time 
.Standard 

Batch QC or Project Specific? If Specific, which Sample ID? 

An aqueous samples field filtered for metals? Y or N 

Are high concentrations expected? Y or N? If yes, which ID(s)? rt/ 
t) 

Collection Number of Preserved Bottles 
0 
:> 

Field ID 

If no, ex lain: 

fter date report mailed at no extra charge. 

><I 
H 

1 1 3 
I 2 3 
t 2. 3 
' 2 *3 
l 2.. 3 
I 2.. 
l 2 3 

3 

608 sam les checked for H between 5.0-9.0? Y or 

Date/I'ime: ~'23 '/0 /rec, 
Date/I'ime: 

Custod or N 

] 
ff) 
t) 
0 
:> 
Cl) 

:>< 
H 

~ 

~ 

l 
~ 
l 
r 
I 

' t 
' i 
2 

j 
rt/ 
rl 

111 
.µ 

~ 
-~ 
~ 

~ 

l 
i 

' 

-'t:I 
Q) 

> .-I 
0 
CD 
CD 

'M 
A 
'-' 

CD 
rl 

111 
.µ + Q) 

:E 

~ ~ 
A 

~ 

~ 
r:o 
~ 

f 

~ 
00 

I -
\) 

lo 

16069 
Page~of~ 

Date/I'ime: 

Date/I'ime: 

WW - Waste water 
SW - Surface water 
SO - Soil/Sediment 
TB - Trip Blank 
RI- Rinsate 
WP-Wipe 
0- Other 

White & Yellow copy to lab • Pink copy for customer SIVOO 10 



72

' CHAIN OF CUSlfODY 
16067 

Page / of ~ ==== CompuChem SO I Madison Ai ......_____ 

gJ Courier FedEx 
a division of Liberty Analytical Corp. Cary,NC2~ l:,O Airbill No. <i'G~S- <:f-Sa~ l.ff~ I 

Phone: 919-379-4100 Fax 9 -379-4040 Samolimt Comolete? Y or N . . .. r.uen mmnxi!Ulon . : : ··t· . . ]!ioipcf-lntlii:iJ!lliQjl __ . . . .-1~ , .. ·~·: .. ··~v•••.l111c1u 1e IJl'Hhrvl )illcl·M ttlCl't Nil r- M lllrl.-.. .,. . . ··-·· .. -·· ··· - .. . . 
Company Name Project Name :r [7 ~, 

~ GW - Ground water 
Baker Environment al , Inc . SWMU 67 a / .J ~ 

WW • Waste woter 
Address Sampling Location - - SW • Surface woter 

~ .,, 
100 Air s ide Drive Puerto Rico ,~ --lo QI 

1~ SO - SoiVSediment 
City State Zip Turnaround time 

..J ~ 
~ TB • Trip Blank 

Moon Twp., PA 15108 Standard 0 -> RI- Rinsate ~. < Cl.I 
Project Contact :3. (\l Cl.I t Batch QC or Project Specific? If Specific, which Sample ID? • ~ '(' WP - Wipe 
Mark Kimes ~ A • -:t' 0-0ther t, -Phone# Are aqueous samples field filtered for metals? Y or N N 
412- 269-2009 N- Cl.I Cl.I 

Cl.I ,-j ,-f 

Samplers Name Are high concentrations expected? Y ol(t:!;) If yes, which ID(s)? {I) t) 1\1 111 . ~11,1~p1iiliifo., t) 
~ "" "" A. Gailey/R. Roselius ~ G> QI . . ·(Ul,tls.o) .• '·i .. . . - -·· .. en X X If .- ;1.:~ j Collection Number of Preserved Bottles I 

~ ~ ~ ~ ~ ~ ... 
~ Q (.!) jJ ,,i) . . .... v :i:: Q, Cl. Cl. Q, = IXI ·:.~w.P.u04¢gi>No .. # of :i:: 0 0 0 ~· u 0 Cl) ~ ~ ~ ~ P-4 ~ ~ .. . ... : .,._ ·- ·'.:~ i ·c,~u~-.. ~ Field ID ~ ~ N Ul ;= !t E--4 

/ .. Date Time Matrix bottles X :i:: ~ 

lrYg ~U-lJ+ ,rSBoS-oo :#s¢c ~ Jo C,O (;;, ( ~ 3 I \ / ' -\'1 G fSBoS""- c I ( CftJ.o ~ l d\ 3 l \ / ( 

-un (,rSB0o-oS C8JS' " l ~ ~ \ \ 1/' ' -1"1 G;rSBol -oo llto ' l d\ 3 l l v I 
-·~ ,1-sB01 -6( l11S' ~ \ d) .-=? ' I ./ I 
- iq "TST3 c:)/ -c1 D ~ , 11 ' \ ~ 3 I l 7 I 
_/JP: ~rSBcl -o3 .,v 

l(~S- So ~ \ 0\ 3 I I -v I .... 
ltv D . lQ1-f)/,, ,r~Pa3 Ji:Jllht ,~10 (lj: \0 5 I -=s J.. l ~ ~ '4~ -,_ 

,, ~l<o'I lih-iL of~ \2..J:. s 1 .. ~ a ~ ~ k, -rr1 \0 l ' .. I • • 

'\ -oq ~fTBo~ ~k/,j 1-rB 5 s 3 ~ . .. . .. . . . l.i ' h U~Oii lY 
. . . r nmmenla .. - · ···· .. . . .. . . . . .. -

Samole Unoacked Bv: /) • -. -v • - (J -1, 1.~ IJ.A Cyanide samples checked for sulfide & chlorine~c;:j__i{jyJ - . . - . ·- - ·-
SamDle Order Entry s.JJ / f //n1 ~ 625 & Phenol samples checked for chlorine? Y o 

I 7 
Samples Received in Good d.idfi i ~ Q}or N 608 samDles checked for DH between 5.0-9.0? Y oOO Yes NQ V 

lfno, exnlain: . ... - ~ .. ... .... 
. . : :wmill10 ~ -~ 

. . 
• .I .. - .. . .. . -· -· - .. . .. . . 

-· .A!!:' 
, I 

' Date/Time: .?'/ -?s""# (:7 I S?>o Received bv: Qi,\.~- • ... -,,11--C,.. ~ Date/Time: ?,I~/ tfb <D'll5 Relinauished bv: -
Relinauished bv: Date/Time: Received bv: V V ...... 

Date/fime: 
Subcontact? Y o#N lirves, where? Custody Seal(s) intactt9 or N On lce1G> or N Cooler TemD: J ,,..:), 4 {i'{ •c 
Samples stored 60 ~fter date repon mailed at no extra cha.rge. White & Yellow copy to lab • Pink copy for cusfomer ':>I\Joo10 



73

CHAIN OF cuionY 
16066 

Page ~ ·of~ === CompuCbem Courier FedEx 
a division of Liberty Analytical Corp. 

50 I Madison Av':( 
Cary, NC 27S lit\ Airbill No. i"~~ .s- 9s ~ S ~ r ~ I 

Phone: 919-379-4100 F~379-4040 Sampling Complete? Y or N 
· · '"'"""•''on, 

Company Name Project Name 
Baker Environmental, Inc. SWMU 67 

Address Sampling Location - -
100 Airside Drive Puerto Rico _J 1l 

City Slate Zip Turnaround time 6 :i- '- ,:. 
Moon Twp., PA 15108 St andard ~ ( ..J --· ~ 

~P~ro~~e~c,~C~on~1a~c·, ~~~~~~-------~B-a-1c_h_Q~C-or_P_ro-~e-c1-S-~- ifi-c?-l-fS-~-ifi-c,-w-h-ich-~-m-pl-e-lm-.-~«: ~ g ~ 

Mark Kimes l 41 • N A 
~PJho~n~e#~~=~-----------~A- ~- ~-~- m-sa-~- les- fie-ld-fi-,h-e~-fi-or-m-ela- 1-s?_Y_o_r_N---~A! N -

412-269-2009 m m m 
Sampler's Name Arc high concentrations ex~ted? Y or N'? If yes, which ID(s)? ~ g ~ ~ 

A~ .~ailev/R. Roselius ~ g; ~ ~ 
Collection Number of Preserved Bottles , O O 

~~ ~ ~ ~ ~ ~ ~ 

Date Time Matrix 
#of 

bottles ~ i~iiii~~ 
I~ 3t l v( 

3 
3 

C l 

ft,1$ fO -, ID 8 ~,,o 13S l ... ~ 
/ .-1~ !) - 1.t: ~ ""' }, _ olLJ, ' - A-. 

.... . . 
~S~am~1E,!Pll!=,e~U'.!!np~,a~ck~e:2,d,!:B~1y:.!:: CL*'":!··~--~./o~~~'.a'l,_ ... ... El~~o!::::: .... ~-----~Cyanide sa~les checked for sulfide & chlorine? Yo~ 
Sample Order Entry Bv9 / A 11 J.,,,,f~~ ~.!\ -· '\0 625 & Phenol samples checked for chlorine? Y ot.{i;j 
Samples Received in Good ~1~ o ® 608 samples checked for pH between S.0-9.0? Y o(NA) 

Ifno,exolain: ~ C.Ov"v\.~$ 

\ 
\ 
\ 

\ 

' \ ../ I 
vl 

- .. . .4Jmillalta . 

. - .... \ / ,. . ·- . 

. ::. ~ . . Miµpces_ 
GW - Ground waler 
WW • WaS1e water 
SW - Surface water 
SO • SoiUSedimenl 
TB • Trip Blank 
RI· Rinsate 
WP- Wipe 
0- Other 

-~ .; _:._J· . . . ,"'81111Jmautndv . . · :. . . , -·· ·"-· ,.. -~,- 10 

Relinquished by: - ~__/' t-~- - Datc/fime: .7/~/;o /sco Recelvedby: l\i'".•-A. d. rt]~ Datc/fime:~/?tb/,ib ·do,,~ 
Relinquished by: Date/Time: · ' Received by: IJ V Datc/fime: 

Subcontact? Y c,( N fr yes, where? Custodv Seal(s) intact{ Y 1r N On Ice?(v br N CoolerTemo:.2,2,.:2,4 l,11, °C 
Samples stored 60 ~r date report mailed at no extni charge. White & Yellow copy to lab • Pink copy for customer 
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CHAIN OF CUSTODY ==== CompuCbem SO I Madison Ave. 

a division of Liberty Analytical Corp. Cary,NC27513 

Phone: 919-379-4100 Fax 9 19-379-4040 

Company Name Project Name ~ ~ / 
0 Baker Environment al , Inc. SWMU 67 ~ ~ 

.,.A_d_dre_s_s --- ------------S-a-mp- li-ng- Lo- ca-tio-n--------------1 C:, ! } ~ 
100 Airsi de Drive Puerto Rico ........... ~ 

City State Zip Turnaround time -
Moon Twp. , PA 15108 Standar d f .J ..._--~"---------+------------------1 "Q. t --Project Contact Batch QC or Project Specific? If Specific, which Sample ID? ~ " 
Mark Kimes ~ ('.! ~ 

Phone# 
412-269-2009 

Sampler's Name 
A. Gailey/R. Roselius 

Arc aqueous samples field filtered for metals?Q'.)or N 

Are high c,oncentrations expected? Vo@ If yes, which ID(s)? 

Collection Number of Preserved Bottles L 
X 5~ 
~ i i Field ID 

# of ::t: u 0 
Date Time Matrix bottles :i:: .;. 

lotA13l-n? C,,-5Bo4 - co lef~o If~ fo C, ' ~ 3 
lf'l"\3231-ol Gr 5Bc '-( - o l i / l;J.!" ' (; \ 

cPrSBo'-/-OI .Ats 1 

/JJ.S- 3 

~ ~ 
3 
I~ 

\ ~ i 
J. 3 

+ - ' ··-·· ... .. 
+ - •• •••• • 

~S~am~1p~ll~e ~Un!!JIP~,a!:!ck~ed~By~~·1'ot.!"IQ· '"C! · ~~~/-1~ ;l~~ ~~::l--------1Cyanide samples checked for sulfide & chlorine? Vo@ 
Samole Order Entry B, / J / f. ' ~ 62S & Phenol samples checked for chlorine? Vo~ 

Samples Received in Good o(ndifiln?'fY or N 608 samoles checked for oH between S.0-9.0? V oc'NA} 

lfno, explain: '--" 

0) 
0) .... 
() t'G 
g ~ 

(I) j 

~ ~ 
0. 

~ 
0. 

~ 

I l 
t \ 

f I 
l I 

J. I 
L \ 
I l 

- ·-- ·- - -·. 

.:·: ... :· .. - . = . > . · --~ ·-· • •• ~ ••• • . . . •••. :.::::.:..:: .. - · . • ··: ·~nieJ:liii111C1v · .: .. · :~~.-~ ·. ·:.r:t. 

16065 
Page I or ~ --

Courier FedEx 

Sampling Complete? Y or (N) 
cl11 i11ne_t1Cliii~d:1,,1111e -· .. ~~? 

~ ~ 
"l' I 

"-l 

~ 
A 

~ 
C, 

::i:: 
~ 

= 
~ 

/ I 
/ I 

// 

v 
- · · • .- · : .. .;;, Present? . ..-... _ .... / 

1'11:1 .. __ _ 

GW • Ground water 
WW • Waste water 
SW - Surface water 
SO· SoiVSedimcnt 
TB • Trip Blank 
RI - Rinsate 
WP-Wipe 
0 • Other 

Relinauished bv: - ./':. r / ~ . Date/Time: 3/~,ll6 / S-0:::, Received by: I_ ~ r'inJ 1 Vi L.M/8 ~/\ Date/Time: 1' • !1-1 • I I\ 1,no 
Relinquished by: - Date/Time: Received by: ( _ Date/Time: Y' .. ' 

Subcontact? Y or NJ If yes, where? Custody Seal(s) intact?l\r or" N On Ice?fN or N Cooler Temp: I, '2.. I , '2. .~ .,..'.] °C 
Samples slored 60 days ofter date report mailed at no exuu charge. V WHite & Yellow copy to lab • Pink copy !J{J~\'fer 0 , 2' • c.. 



4116064 
CHAIN OF CUSTODY Page~ 0r ~ 

CompuChem 501 Madison Ave. Courier FedEx 
a division of Liberty Analytical Corp. Cary, NC 27513 Airbill No. 9' {T ~ re ,..,_ 

Phone: 919-379-4100 Fax 919-379-4040 Samplin2 Complete? Y or f N \ 
-. : . . . . .. . •'-'Ilda .· .. . -~ ··.--: . : .. : ~.'. 2:-.. : . . ·,: .... ·-· • r.10Jtc:MJ1IOD!)iitl'QQ/ ••• :_~-~ :· ·:::· .. ~--:._ -~;'..;~::,...;:.·_:_--:KC ~·"":"': . ;1mqlil lio~mm:iOjl~n, iamn ~>~~ .:. ·. · . .:. .. •.~eea~ ~-. 
Company Name Project Name "" <: · ./ " GW - Ground water 

B k E i 1 I SWMU 67 !. ;.. ,,:,,,, "-' r-,.. 1---a_e_r __ n_v_r_o_nm __ en_t_a_.;;., __ n_c_. _____ +--------------------1 .. ~ .., ,:: I " ww. Waste water 
Address Sampling Location ~ - "'"' SW. Surface water 

100 Airside Drive Puerto Rico i',..... ] so-SoiVSediment 
._C-ity------S-la-te----Z-ip-------+T-um_v_o-un_d_u_·m-e-----------------1 J"Q.. ~ TB- Trip Blank 

Moon Twp., PA 15108 Standard ~ .J o RI-Rinsate 
-", ~ .... coll) Project Contact Batch QC or Project Specific? ff Specific, which Sample ID? :r " b (1,1 WP - Wipe 

i-,;M.a.;__r...;;k~K.;..;im___;e __ s ____________ -+------,-...,,----,,,,--.....,..-.....,...,..,,..-------t ~ N -!::!._ A O O - Olher 
Phone # Are aqueous samples field filtered for metals'(!) or N ~co • '-"II) :. ~ 

412-269-2009 II) ..... H J 
Samplers Name Are high concentrations expected? Y of(!!} If yes, which ID(s)? co U nS nS :·;, · 

~~- ~~-i~ey /R. Roselius ~ ~ i i ::. ···\' 
Collection Number of Preserved Bottles ., ~ o •0 -~ ''1·,., .. r 

•°ii ><H >< >< l><H "' ~ . /~/ .. ~'!t H H ,.... ...., ··,-'· , 

B. :-;,,, .\tQJie~No X 8 ~ 8 '- ~ i:l. i:l. i:l. i:l. :ti 1%: :··'. ·'· 

~~WS§f_ · Field ID Date Time Matrix ~ ~ !t! ~ ~~ ~ ~ ~ ~ ~ ~ {~, ==.=:.::...-4-___ ....;..;;;.;.;;..;;.;;;... ___ .... ~~,-;.=;..+---;;;.;.;.;+.;;..;;.;.;.;.~-=....+--=-+..:=-i-=:...+-=-+'~'""'+--+---+---+l----ll---t---1---+--+--+--+= 

1003231-olP ~r:S'Bo3 -o'I 3faf.Ao cto'td So t ~ 3 I ( v f 

# of u 
bottles ::i:: 

' I I s 
(I t; 
fl c; 
JI 5 ,. 2 <'2 

. .° •. L Ii U~'Uil IV. _ _ . __ -. 

~S~a.!!:m~ple~U~n~1p~:ac~k:=:ed~Byl;::_~/\11t.t::~Jlw~~;:::iQ1¥:!::1 ~k'.1lst,~\\u fJAL---~Cyanide samples checked for sulfide & chlorine? Y or NA 

Sample Order Entry By: 6 / ~ 625 & Phenol samples checked for chlorine? Y or NA 
. . - . -• - - ·- / . 

Samples Received in Good ConWon?-01 N 608 samples checked for pH between S.0.9.0? Y or NA 

If no, explain: 

Yes NO V 

.. .:.:--:::.:·-· .:.- .· . J . ) , . :: • • • , .' J ' ·· . .. :· . . - . 
. • . . - - - - ! 

Relinauished by: Date/Time: ,5-..2, -/o /rc,o Received by: Date/Time: Z ·~i· Jt) /J ff{) 
Relinauished by: -- Date/Time: Received bv: ... Date/Time: 

Subcontact? Y o/ N\ If yes, where? Custody Seal(s) intact? Y or N On lce?A\ or N CoolerTemo:1,2. 1,, .~. :J °C 
Samples stored 60 da~fter date report mailed at no cx1n1 charge. Wfffte & Yellow copy to lab • Pink copy for customer o .,g • c.. 

SN(t.61¢ t . "2... 



761 6 0 6 3 ,w6' J/iq/ 10 

Page J__ of_._ 1,..-Rnldual Chlorine Present? 
No k(' 

CHAIN OF CUSTODY ==== CompuChem Yes __ _ 501 Madison Ave. Courier FedEx 
a division of Liberty Analytical Corp. Cary, NC27513 

Phone: 919-379-4100 Fax 919-379-4040 Sarru>lina Comnlete7 Y or /N} 
1..;um 

Company Name 
Baker Envir onmental , Inc. 

Address 
100 Airside Drive 

City State l S l OSZip 
Moon Twp. , PA 

Project Contact 
Mark Kimes 

Phone# 
412- 269- 2009 

Sampler's Name 
A. Gailey/R. Roselius 

··-· :: ' 
,\ ·~: 

\•' 
... •• ·:, .Y. . 

.-:io~i(~~ No 
.'.:, .:(~1.US! :). . Field ID 

I~-~ 'f,rG-Wo5 

I .t?. l I ~ :;:_:::: /' 2 G 
w;.; l,\U"' '" 'G1 '-af WO/ 

·-::. ::·.~ec:tllllo~l!A: ... .. .,.· ~:- ·· _. · -
Project Name 

SWMU 67 
Sampling Location 
Puer to Rico 

Turnaround time 
Standard 

Batch QC or Project Specific? If Specific, which Sample ID? 

Are aqueous samples field filtered for metals~or N 

Are high concentrations expected? Y oie, If yes, which IO(s)? 

Collection 

Date Time Matrix 

.,,,.2/ 
'.?/-110 //3o 

# of 
bottles 

11 
) l 
)\ 

\\ 
\0 
f I 

11 
s 
10 

u 
:c 

.5 
s 
5 
s 
s 
5 
,-

.:;; 

5 
5 
s 

Number of Preserved Bonles 

:c "" 0 :c .. 
0 0 ti) 0 ., 
~ 

;z N UJ '5 
:c :c :i: 0 

~ 
~ 
~ 

~ 
\ 

:l_ 

I 

~ 

l 

en 
(.) 
0 
> 

3 
3 
3 
3 
3 
3 

3 
3 
3 

[-:·- .• . . • .. "!,.i_tiUS.iiun IY. . . . . . . :: .. 

(I) 
(.) 
0 
> 
Cf.I 

~ I 

.l. \ 

~ \ I 

~I 

·· J"mcn ~]PC&J -ao ~ ··--· 1111, ·~ ¥ : .,,..~ -· ·~: Mmi\~ . ... 
GW - Ground water 
WW - Waste water 
SW - Surface water 
SO - Soil/Sediment 
TB - Trip Blank 
RJ - Rinsate 
WP-Wipe 
0 - Other 

Sample UnDacked Bv: ,:JI/, j '7 A,u,,:/•A/i) ~ Cyanide samples checked forsultlde & chlorine?Y 0~ ~ N'\I Al for" 1 .. -=l-Efl/''.I,. rsvNl ~llVS e'1FJl£J~<Jf\ ,+~ 
Sample Order Entrv By: / /i/1/ / ( / )0"4 62S & Phenol snmples checked for chlorine? Y or~ I J'\.h' \ & u) rlHrn ll.6"'v, H- k '... '-~ERl"L t Lo-=tfP,C:,~ 
Samples Received in Good C~ioi.,n (:[)or N i.;;.6.;;;;08...;;so;:,::m:;.clP.:.:ile::.;s c:::.he:,:c:;ke:::,d .:.:fo::..Jr Pi:.:,IH:..:be;:;tw:;;.e:.:en;;.S:.:;.0;...·9;,;;.00;.;....;.Y...;;o._.irnX),:;.._ __ +·...111,-=,:i..a,,,:,.,~=...!.J, ~'-L-.W:: O'l...:.w,il~...;cn......_.i,._:r_rr _________ · __ __, 
lfno, explain: -- .. ___...,. ----. . .. .. .. .. -DlOCUMffi.av_. ·_ .:' 

' Date/TimeJ>-.;;>?-/0 /~ Received bv: Date/Time: 0 3·50·10 0100 
Relinauished bv: A Date/Time: Received bv: 0 Date/Time: 

Subcontact7 Y orVN ) lfvcs, where? CustodY Seal(s) intact? /v'Jor N On lce?(v)or N CoolerTemD: (,Z °C 
Samples stored 60 dayi:aflcr date report mailed ot no Cl(lra charge. White & Yellow copy to lab • Pink copy for customer :SNCO 10 



77Rasidual Chlorln~ Pra7e .t? 
YW No CHAIN OF CUSTODY 

~ 16061 
~ ~ Page~l~or_l__ 

===:= CompuCbem • ----
iiiiiiiii1 a division of Liberty Analytical Corp. 

SOI Madison Ave. 

Cary, NC 27513 

~ - Courier FedEx 

Phone: 919-379-4 100 Fax 919-379-4040 
'5 ~ ._A_irb_i~ll _N....,o.~ C/,<tFi,5;...::;:-~9.,.~;:=..JaC..~t\..!.!..~..l·.J... ~--I v:, .,_ r:c 

Samolin2 Complete?/Y J or N 
··"';, 

Company Name 
Baker Environmental. Inc. 

Address 
100 Airside Drive 

Ciiy S1a1c Zip 
Moon Twp., PA 15108 

Project Contac:t 
Mark Kimes 

Phone# 
412-269-2009 

Sampler's Name 
A. Gailev/R. Roselius 

• ~ ,·.: :. . .. :::-:-1fi:P.1~.uuOnuillOJi/.~- _ ·; .•. 
Projcc:I Name 

SWMU 67 
Sampling Location 
Puerto Rico 

Turnaround time 
Standard 

Batch QC or Projec:1 Specific? If Specific, which Sample ID? 

Arc aqueous samples field fillcrcd for mclals?(!.)>r N 

Arc high concenlnllions cxpecled? Y o@)lfycs, which ID(s)? . 
.·:,• Collection Number of Preserved Bottles ~I 

tr.03.23/-07 ~t-S~o{ 

" 

Date Time Matrix 
#of u 

bottles :c 

'coS rcr 10 s 
.1 b3oGW \ \ 5 

:c 8 
~ ~ 

I 
~ 

• :c ~~ 0 0 Cl) ~:t N ~ :i:: 

' ~ t a. 

• ··_-;-__ • -"" _ • ··- • ··1... ~:uac:!J!i .v.:_-.. ·· ·.·. . • .... _-:-.. ... 
Samnle Unpac.ked By: 11 J ~'-r.. /,, ,I:::)• .-1 Cyanide samples checked for sulfide & chlorine? Y oriA) 
Sample Order Entrv By: / J fi7T_ )lr'J 62S & Phenol samples checked for chlorine? Y o&:::J ._. 
Samples Received in Good Co~\;:)e>r N 608 samples checked for pH between S.0-9.0? Y or~A J 
lfno, explain: 

, 
~ 

(I) 
(I) t.) 
t.) ~ 0 
> Cl) 

e:i ~ 
c:I, c:I, 

~ ~ 

3 I 
3 1 
'"3 ~ -. ..... ~ 
-, 
-c) 

" 

• IA9 - · . . ! "'!".ll;t)illl j -;. : --:.- , •~..:. '. ••=u•~~· •, ' 

..J 
q.. 

~ ..J -
,J~ 

'ti 

!, Q) 

o_ ~ N 0 
I t (I) ::, 'j' 

i... I (I) I I 

'" r( -A -

I v I 
I v I 

-t-f ' ' 

GW - Ground water 
WW - Waste water 
SW - Swfac:c water 
SO - SoiVScdiment 
TB • Trip Blank 
RI- Rinsatc 
WP-Wipe 
0-0lher 

{2 

· I ,_ .. 

·-- • - •• - 11 •• ..-... ~· 1: ·-

1)_,,_t :J:h I /11'1 nw O:l - JJ.r,IA~//1 , ... ::>..(~1\-rl'.LP 
O •. '.l Th : f-.'1IWO I .!J-~oz..-l-4'1n ~,i:tJM.-. _, 

-· - ~ .:} - ·- -· -"~_. .: ~._.. . ·-~~'.,~ · : . .... ·- · .. -~· .;..., 
R,linauishcd by: - ~r Date/Time: .J-~o-/<J /,S'cO Received bv: L \,... . ./...J I Date/Time: 3} ~I ,n 
Relinauished by: _ Date/Time: Received by: 

, 
Date/Time: 

Subcontact? Y otf N ,If yes, where? Custody Seal(s) intactt'V\ir N On Ice? &)or N Cooler Temp: (. {). L.t f °C 
Samples stored 60 da)rMd\er date report mailed at no cxtrll charge. While & Yellow copy to lab • Pink copy for customer stJeo 1$" 



2 

3 

Express 
lnternat10nal Air Waybill 
Forffi!Exs.,W.H~-

From Please pTint snd p<ess haTd. 
., / / l/' / Sende~s FedEx 

~_!_/~ I AccountNumber :;;2 I 

Company 

Address 

Counuy U5A ZIP 
Postal Cod• 00 ·r3 5 

To 
~~c,;r.ent's 'l?nJ hr Obn Phone.;;2:?7 

Company K/ff/lf/@L /lltl/IL YUQtL :5£/CV ...QE5 

Address 95 /IUTC/tIIVS~.--"-'---------

Address 

Coun /A.SA 
Recfp!enfs Tax 10 Number for Customs Purposes 
qi. 6S1/Rf(/oj'AT,i!rl/El.li"l\BN,Cl'U~raqtind. 

State 
Province 

ZIP 
Postal Cede 

Shipment lnlonnation C fO< EU o.1r. Td her• ~ llOOb '" .., n 1r .. circ.1.'1ion om l!mi<le c.1 

~~=:les -7 Total lbs. k fn. cm 
WeiglTt 0 DIM -----'--'----- D D .,.,.,.!AC --"·~==----

Co.mmod'trr Deseriptlon H.-C:Ode C:O.....,ol ValueforCl.uicms 
M!llllfutur1 

£NV .9J/Ylf/h!!:5 11I,1¥1£1 

Hnlllbeen filed in A£$/ :J No€£1rtql!Qd.~11u1S:UOOorilS11*Sch.e~. ,(l:1t1t Dec/1rcctV1tur T11mlVllll•• 
r nt ookerue11!qiititd~NlaLflJllM;KimfTM...~ 1C.nia111 h><c.ntom. 

CSptc:ifyCurrr:l1C'f\ Q HoEat-td,trr1t<t~ll'lllllionrw.lfk: llodM:r 1NnNIJ!.11J«~W.b.1:~ 

(/I o<W ~ 'fa-fltetA.E:SPf(lalo41~lU(:cin: , IASO 

4 Express Package Service 

~dEx Intl. Priority j FedEx Intl. Rrst 
1111 blait1ucl1a-lac111c ... 

o __ ~ 
5 Packaging '"lb.W 1W1ty•bRM,, box<n\'A"fhtpa.c:i.11 ~ lf11 

pnlriffdbvh~lor flldblnd.P~~ 

0 FedEx.Envelope _J FedEx Pak 

Rf Other C a'?j..,b,' 
Q FedExTube 

0 FedEx 2tikg Box• 

6 Special Handling 
\a"HoLO at Fed Ex Loca1ion BZ'SATUROAY oerrveiy 

~ln:li&IK1~tnr~IJ11lflrloriqaNy. 

1 Payment 
Biil 11ansportafion chsfgfls lt1: 

r--E1•crr.db hCl N.o. otCndit c.i:I No. licl'ow.~ 

0 Sender_,.. . D Recipient Third r l Credtt 0 ~ ..... 
_,,"~....... PartY - Carrl .,. ,e..., .. ,eque 

FNbU11Dn1'1' 

8 Your Internal Billing Reference 

~-412..!£2.=~~r~~~~=-=--~tc.~~~~-

9 Required Signature 
Use oltfiisAirWaybll con<litures )00ragreeme11tolh• Coodmonsol Cont,. ct"" tho beet of !110 Air 
W11'°bll, and you fepreseni: lhat this .slftpfl16ntdcles not reqL1r1 a U.S. State Department Lic1nso or conlain 
dangemusgoods. CBttai1 lrnomalional ir•lli•~ i1cUding lhe Warsaw ...,_may opply to this 
sfi_iprnent1md lrrit o .. bbfity forda rm1gi,. los.s, 01 delay. a~d~nbod in 1he Condit»n:s of CoQtract 
WARHlllGo These"""'1l0dl..., U!r:hn'*>OY.orsolh••re, . ..,.. "'"°"!!d l"""lhe linited Sla!e•i1 •CCOtd"""e 
~&port ' ' • ~ Oiiersionconrraiy10U.S.taw atltiftcd. 
Sender's 
Signatur 

For Completion Instructions. see back of fifth page. 

F.O& 
Tt';ldJnr;i 
Nmtbtr 81J14 3182 8210 

lhttarmsand....iiti>nsol-•""'""'""°'""""""',_.,..eon..Al..,.loe~--...,:iic-...;on. 
NOM'°llO-n""'lilnolA!r\'lr;l>ll• tJ19')l..l!llll-

CluestionS? Go to our Web site at fedex.com. 

N:ot all HtViCH and 
options ·art available 
tu all destinations. 
D111gerous goods connot 
be shipped • sing this 
Air Waybill. 

Form 
ION<> 

P'AR'TIS841HH. °'1tllitll 
.CJ991~Mll8Fdx 
Pllfmtll INl15.A.. lllOA 

0402 

Or in the U,S .. cell J.800.GoFedEx 1.800.463.3339. Outside the U.S .. call your local FedEx office. 

http:fedex.com


Report to: PLEASE PRINT 

Company Name: - J,..J ~ fo1 rT-t.." i-

Address: ltV 1_.,,'C 

Attn: /Y 1 c_ . !:, .· . /J7~ '' 

APPL, Inc. 
908 N Temperance Ave 

Clovis CA 93611 , 

Phone: ,.3 3~6-GJJ?:I 

Fax: -

Invoice to: 

CHAIN OF CUSTODY RECORD 
Phone: (559) 275-2175 

Fax: (559) 275-4422 
coc 

PLEASE PRINT 

Company Name: Se::e r-..,T/Ir~r LJ Phone: 

Address: 
Fax: 

Attn: 

Project Name/Number Sampler (Print) 

~" 
Analysis Requested/Method Number Date Shipped:1 I 24/1-J 

"' ... < 7t' . .. 1r ,, !'.? 
" 

Matrix Ca1Tier: ...:X' 
Purchase Order Number Sampler (Sign'aturef "' - I . ·;;; Waybill No.: = •1t;>Jc?o. - -..c:::.1":; -

0 

~ ---- u 
O" -0 Comments: ;tt/~/Rol.. L ,_ -~- 0 < 4) ·5 ·- Date Time Time 0 Cl) Cll 

Sample Identification Location Collcc1ed Colloc1ed Zooe z Ir 

INAPK-Lt/,t.;,.Y- r-- - ;:--; -~ l,(' T / ,. c::;w,nu-.or. I 1 7v ·- v ....;-

...,P.w£~ ~-l"JJ?:t', <::JM1'11'· tb 7' y, I~, '} ..:2- v 1- ·'-

~ W67 9£,9~~ I 5Wl""//J t; 7l /,,, "'i. '1...-~ 111 7 V"' ;f' 
t r, I ~ 

1,f111 W· W67·c;-~Jfo'OS2 ; <:IMA1tA 7 .-1, IL -.- 1 v 1-,,, 
' ' 

1#;/R-wg P~/-ol.::J..I .cw/11•"- I ~"' 1 I /~ J ..J.. v _,_ 'VO'> 

Shuttle Tempernture: Turnaround Requested: Check one Sample Disposal: 
l2f Standard 2-3 wk 0 One week D 24/48 Hrs. 0 Other 0 Return to client 0Dispo al by Lab (30-day re1ention) 

Relinquished by sampler: Date Time Received by: Relinquished by : Dare . Time Received by : 

t '( I ~-- I '/I I~ 
Relinquished by: Date Time Received by: Relinquished by: Date Time Received at lab by: 

White: Return to cljent with report Yellow: Laboratory Copy Pink: Sampler 
See reverse side for Container Preservative and Sampling Information 



2 

u,/./J,w- 5-W-t JfvoS 

t f/cw -EnJ '#~t 
II /.J.1e- /l/ # C?4f/kw 

G1 # C'C?"i? 
c-~ # a;IJ 
tfn~ ff V/!lOll 

(;,d :#Olv 

IP. !o'l/_ 

/J' ~llt? f} 

i? f .Ll)C78 
/'g. /QI/ 

Y'7~ -W6 ?-G15op- bsor 
p 

E)Jc-1 .- 01 (! 19 

-~ 6$!f~t3 

- tis:6~83 · 
-61 .~~· (, 

. -~G.· b.3ti99 
'- 1/: $. li:3149' .:/ 
-a;s. C"p4fl 3 

-er;;. t 3 93 
-bs 1:3W.b 

-6G.~51d.. 

-bt;'~6 

-~5. CJ'-/?8 

//oo 
1//0 

/)30' 

5 



6 

- wl'1u .~·1 -Ra. -Ce1tc-t/ fR. 

oaf:: 01/~11~1t; 
held leam .· !:' /110'/Yhl) > Cr9!11 fl.rLt-. 

/1. {3ctrner · 

~ Obj · Ge?hvs1cc:.I ~11,/f!v@ ~W/11t1 -~7 
: we:;./.kr: ,,..... 83--,C-1 1~r1!v C/C1-Ady 
- 0700 /11ee6 1h }de! /C/6&y. Co OVZ9r t::?'nd 9.::;ri 

- eil / f/,g5 fb'f.:/""J.vcrl . Cpnclc. 6 fl,;}5 -brr~ -le 
al"ld 5'.;Jh ?TS?. . 

CJr30 G'7 over fhe clv> 17/anlt/fe;en:lr. D~r-t 
!«- 5Wl'1v1 G 7, W,/l 5-/c.p on w0v f¢ c;c~;;.,,;"C 
;ce. 

o?oo 1-ftve. l~kd av;c/ c;a:e:;sed .SW 7fA , ~ 
111ve5 ft,3<fi6t2'1 Cll'l:X1, l?eccr? VlA l" re· ·"' "' 
a.a:Mnd ~- ,fo acce.s.s $ 1-/::.. A'c~ ~// ,, ol 

bV ~f"t"//7.!J .fhrat_;7h -/ennt.5 CO<ArL c::;nd 
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1.0 PROJECT DESCRIPTION 
 
On May 13, 2008, the Environmental Protection Agency (EPA) approved the Final Phase I 
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Work Plan for 
Solid Waste Management Unit (SWMU) 67 dated December 20, 2007.  The work plan was 
developed in order to obtain the data to further characterize the impacts to the environment due to 
past operations at SWMU 67.   
 
SWMU 67 is approximately 2.5 acres in size and includes a small parking area and tennis court.  
The tennis court is surrounded by secondary growth vegetation to the north, east, and south.  
Langley Drive abuts the SWMU to the west.  The entire SWMU is relatively flat, with elevation 
increasing slightly south of the SWMU (see Figure 1). 
 
An initial field inspection of the wetland boundary in the vicinity of SWMU 67 was conducted on 
March 22, 2010, while locating proposed environmental sampling points.  A field delineation of 
the wetland boundary was deemed necessary after the field team noted discrepancies in the 
December 1999 delineation by GeoMarine.   
 
The previous delineation by GeoMarine identified one unit, E2SS3 (estuarine, intertidal, scrub-
shrub, broad-leaved evergreen) with the boundary approximately 250 feet northeast of the 
SWMU boundary.  The result of the 2010 field delineation identified an E2FO3 (estuarine, 
intertidal, forested, broad-leaved evergreen) wetland resource immediately adjacent to SWMU 67 
(with a very small portion [0.01 acre] located within the SWMU boundary).  Prior to entering the 
field, the E2FO3 area was originally considered upland habitat.  The 2010 field delineation 
(E2FO3) and the E2SS3 boundaries can be referenced on Figure 2, with each community type 
being depicted for comparison purposes.  The E2SS3 community type was not verified during the 
2010 field delineation, as the objective of the field delineation was to identify and revise the 
wetland resource boundary (and identify the associated community type) as it relates to SWMU 
67.    
 
On March 24 and May 25, 2010, Adam Gailey; Environmental Scientist of Michael Baker Jr., 
Inc., field delineated the jurisdictional wetland boundary.  Mr. Gailey has 7 years of wetland 
delineation experience and is a Certified Wetland Delineator (2003) by the Institute for Wetland 
& Environmental Education & Research.  Site reconnaissance revealed that one forested estuarine 
wetland exists within the northeast confines of SWMU 67. 
 
Jurisdictional wetlands were delineated according to the U.S. Army Corps of Engineers Wetlands 
Delineation Manual (Manual), (Environmental Laboratory, 1987), and the U.S. Army Corps of 
Engineers Interim Regional Supplement to the Corps of Engineers Wetland Delineation Manual: 
Caribbean Islands Region (Environmental Laboratory, 2009).  Wetland findings and a description 
of how the wetlands were identified and delineated are presented in the following sections. 
 
Although no other natural aquatic resource features (i.e., wetlands, streams, or ditches) were 
identified during the field delineation; upgradient (or roadway) runoff along the eastern side of 
Langley Drive is conveyed through SWMU 67.  A set of culverts; one on each side of the small 
parking area divert runoff below ground.  The culvert located on the northwestern portion of the 
SWMU outlets to an earthen drainage feature (see Appendix B - photo # 6).  This feature is 
approximately 165 linear feet and transports precipitation runoff in a northern direction.  
However, beyond 165 feet, the characteristics of the drainage feature terminate (see Figure 2).  
This feature does not appear to provide a surface water connection to any other resource (stream, 
wetland, or ditch) adjacent to SWMU 67.  Vegetative species such as white lead tree (Leucaena 
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leucocephala), white indigo berry (Randia aculeate, and guinea grass (Urochloa maxima) were 
observed adjacent to and within this drainage feature. 
 
Additional dominant vegetative species identified throughout SWMU 67 include ocean blue 
morning glory (Ipomea indica), golden leather fern (Acrostichum aureum), bread and cheese 
(Paullinia pinnata), Puerto Rico royal palm (Roystonea borinquena), and black mangrove 
(Avicennia germinans). 
 
Hydrology within the upper reaches of the wetland (east of Langley Drive and north of 
SWMU 67) is supplied by upland runoff via a large (36”) culvert (see Photo #5).  Although the 
upper reaches are supplied by a freshwater source; the majority of the wetland (downgradient) 
receives tidal influence due to the close proximity to Ensenada Honda.  Therefore, the system as a 
whole will be referred to as estuarine. 
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2.0 WETLAND FINDINGS 
 
2.1   Introduction 
 
The term "Waters of the United States" has broad meaning and incorporates both deepwater 
aquatic habitats and special aquatic sites [United States Army Corps of Engineers (USACE) (33 
Code of Federal Regulations (CFR) 328.3)].  The definition includes: 
 

• The territorial seas with respect to the discharge of fill material. 
 
• Coastal and inland waters, lakes, rivers, and streams that are navigable “Waters of the 

United States”, including their adjacent wetlands. 
 
• Tributaries to navigable “Waters of the United States”, including adjacent wetlands. 
 
• Interstate waters and their tributaries, including adjacent wetlands. 
 
• All other “Waters of the United States” not identified above, such as: isolated wetlands and 

lakes, intermittent streams, prairie potholes, and other waters that are not a part of a 
tributary system to interstate waters or navigable “Waters of the United States”, the 
degradation or destruction of which could affect interstate commerce. 

 
Wetland environs are described by the USACE (33 CFR 328.3) and the EPA (40 CFR 230.3) and 
jointly defined as “areas that are inundated or saturated by surface or ground water at a frequency 
and duration sufficient to support, and that under normal circumstances do support, a prevalence of 
vegetation typically adapted for life in saturated soil conditions. 
 
Wetland vegetation is defined as "macrophytic plant life growing in water, soil or on a substrate 
that is at least periodically deficient in oxygen as a result of excessive water content" (Federal 
Interagency Committee for Wetland Delineation, 1989).  Hydrophytic species generally have 
physiological adaptations and the ability to grow, compete effectively, and/or persist in anaerobic 
soil conditions. 
 
The U.S. Fish and Wildlife Service categorize species according to their probability of occurring 
in wetlands.  The categories and their definitions are presented in Table 1.  At each potential 
wetland on the site, vegetation was identified and a vegetation species list was completed.  The 
dominant species in each plant community were assigned a wetland indicator status according to 
the National List of Vascular Plant Species That Occur in Wetlands (USFWS, 1996). 
 



2-2 

TABLE 1 
Plant Indicator Status Categories 

 
Indicator Category Indicator Symbol Definition 

Obligate  
Wetland Plants 

OBL Plants that occur almost always (99% of the time) in 
wetlands under natural conditions, but which may also 
occur rarely (<1%) in nonwetlands. 

Facultative  
Wetland Plants 

FACW Plants that occur usually (67-99%) in wetlands, but also 
occur (1-33%) in nonwetlands. 

Facultative Plants FAC Plants with a similar likelihood (33-67%) of occurring in 
both wetlands and nonwetlands. 

Facultative  
Upland Plants  

FACU Plants that occur sometimes (1-33%) in wetlands, but 
occur more often (67%-99%) in nonwetlands. 

Obligate  
Upland Plants  

UPL Plants that occur rarely (<1%) in wetlands, but occur 
almost always (>99%) in nonwetlands under natural 
conditions. 

No Indicator NI Species for which insufficient information was available to 
determine an indicator status. 

No Agreement NA Species for which a unanimous decision was not achieved 
for indicator status. 

Note: A "+" sign following an indicator status (e.g., FACW+) means that the species generally has a greater 
estimated probability of occurring in wetlands than species having the general indicator status, but a lesser 
estimated probability of occurring in wetlands than those having the next highest general indicator.  A "-" 
sign following an indicator status means that the species generally has a lesser estimated probability of 
occurring in wetlands than species having the general indicator status, but a greater estimated probability of 
occurring in wetlands than those having the next lowest general indicator. 
 
2.2   Methodology 
 
A routine on-site determination was used, which subjects the site to the three-parameter wetland 
test.  These tests require review of the vegetative community, soil conditions, and hydrologic 
indicators.  
 
Sample points (set within a basic transect) were chosen to best represent the characteristics of 
each terrestrial community within the study area.  These sample points are shown on the Aquatic 
Resources and Photo Location Map (Figure 2).  A wetland determination “data form” was 
completed for these points and can be found in Appendix A.  Those areas that did not exhibit the 
three characteristics of a wetland were considered upland (non-wetland).  Wetlands were 
classified in accordance with the USFWS’ Classification of Wetlands and Deep Water Habitats 
in the United States (Cowardin, et al., 1979).  Adjacent non-wetland (i.e., upland) areas were 
examined for the purposes of comparison. 
 
In general, according to Cowardin, et al., estuarine wetland systems consist of deepwater tidal 
habitats and adjacent tidal wetlands that are usually semi-enclosed by land but have open, partly 
obstructed, or sporadic access to the open ocean and in which ocean water is at least occasionally 
diluted by freshwater runoff from the land.   
 
At SWMU 67, the estuarine wetland system was then further classified by the general appearance 
of the habitat.  The following descriptions are the subclasses that were encountered during the site 
visits: 
 

• Estuarine intertidal forested (E2FO) wetlands include areas where the substrate is 
exposed and flooded by tides; and dominated by woody vegetation that is 6.0 meters (20 
feet) tall or taller. 
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Prior to conducting the sampling investigation at SWMU 67, the SWMU was located on USGS 
mapping (Naguabo, PR 7.5 minute Quadrangle, photo revised 1982) and evaluated for 
topographic relief, drainage patterns, and subwatershed characteristics (see Figure 1).  Streams, 
tributaries, and other water bodies located within the project area were identified.  The United 
States Fish and Wildlife Service’s NWI map was reviewed for previously inventoried wetlands.  
The United States Department of Agriculture (USDA) Soil Conservation Service’s Web Soil 
Survey of Humacao Area, Puerto Rico Eastern Part was used to determine soil drainage 
classification in the study area.  Those soils classified as having poorly or very poorly-drained 
conditions may suggest wetland areas.  The Web Soil Survey also served as a source of 
hydrological data.  Potential wetland areas identified by any of these sources were recorded for a 
detailed field evaluation and can also be referenced in Appendix C.  Synthesis of these sources 
indicated the highest potential for wetlands to occur east of SWMU 67. 
 
The Humacao Area, Puerto Rico Eastern Part Soils Survey lists the SWMU soils as DeE2 – 
Descalabrado clay loam, 20 to 40 percent slopes, eroded, JaC2 – Jacana clay, 5 to 12 percent 
slopes, eroded, and Md – Made land.  All three map units are listed as “not hydric”.  However, 
based on the physical soil properties documented during the delineation (see Appendix B)  hydric 
soils were confirmed within the delineated wetland boundary (part of the Md – Made land soil 
map unit). 
 
As noted in Section I, one previously mapped wetland area is located within the study area.  
However, the wetland resource boundary previously depicted was delineated by Geo-marine, Inc. 
in December 1999 from 1993 color infrared and 1998 true color photography.  As such, it was 
determined that the E2SS3 wetland boundary did not represent a field delineated jurisdictional 
boundary and that the wetland community type (scrub-shrub) would need to be verified.   
 
Fieldwork concentrated on field delineating the entire wetland boundary on site, and a portion of 
the wetland boundary adjacent to SWMU 67.  Boundary delineation was accomplished by using a 
small shovel to take soil samples at areas along the wetland's edge, which supported facultative 
plant species.  Obvious changes in topography and hydrology were used to locate these sampling 
areas.  The soil, to a maximum depth of 46 centimeters (18 inches), was then examined for 
wetland characteristics (mottles and/or low matrix chroma, gleying, iron and manganese 
concretions).  Soil samples (colors) were then compared to the Munsell Soil Color Charts (1994) 
for categorization.  Hydrologic indicators were also examined.  Depending on the results of the 
soil sample, additional samples were taken either closer to the wetland or upland until the 
boundary was determined.  The wetland boundaries were identified and marked with plastic 
“wetland delineation” survey tape and each flag numbered sequentially for ease of surveying.  
For the purposes of mapping, the wetland boundary was further identified through the use of 
mapping grade differential global positioning system (DGPS).  A Global Positioning System 
(GPS) receiver was used in conjunction with its companion geographic information system (GIS) 
data collector (Trimble Recon).  The DGPS (satellite DGPS corrections from Omnistar or “real-
time”) field data was post-processed for maximum accuracy, entered into a GIS, and overlain on 
digital basemapping.  Wetland boundaries are shown on the Aquatic Resources and Photo 
Location Map (Figure 2).  Photographs of the aquatic resources/features identified on site are 
available in Appendix B. 
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2.3   Results 
 
This section of the report characterizes the aquatic resources within the proposed project site.  A 
description of the palustrine wetlands and stream channels encountered is provided below and 
shown on the Aquatic Resources and Photo Location Map (Figure 2).  A Wetland Determination 
Data Form was completed in field designated emergent, forested, and upland community areas.  
Wetland Determination Data Forms are presented in Appendix B.  Table 2 identifies the only 
identified and delineated palustrine wetlands, while Table 3 identifies the ephemeral, intermittent 
and perennial unnamed tributaries located on site. 

 
TABLE 2 

Wetland Resources 
 

Wetland 
Sample ID Classification Hydrology 

Total Area  
(acres within 
SWMU 67) 

52510-EFO-2 E2FO3 
Non-Isolated (groundwater and 

tidal influences) 0.01 
52510-UPL-1 UPL None NA 
52510-UPL-2 UPL None NA 

TOTAL 0.01 
 
Sample point 52510-EFO-2 was taken within the estuarine forested portion of the resource 
northeast of the SWMU.  This area receives most of its hydrology from a high water table, and 
infrequent flooding (tidal influence).  The primary hydrologic indicators (see Appendix A) were 
noted as a high water table (A2), soil saturation (A3), water-stained leaves (B9), oxidized 
rhizospheres on living roots (C3), and fiddler crab burrows (C10).  The dominant herbaceous and 
woody vegetative species identified included black mangrove (Avicennia germinans), Puerto 
Rico royal palm (Roystonea borinquena), and golden leather fern (Acrostichum aureum).  100 
percent of these species are hydrophytic (i.e., plants that grow in wet or oxygen depleted soil 
conditions).  The soil profile from 0 to 10 inches exhibited a color at 10YR 3/1, and from 10 to 
18 inches 7.5YR 4/0, and no mottles features.  This indicates the presence of hydric soils and 
anaerobic activity.  The wetland boundary was surveyed with the GPS and entered into the GIS 
for analysis. 
 
Hydrology within the upper reaches of the wetland (east of Langley Drive and north of SWMU 
67) is supplied via a large (36”) culvert (see Photo #5).  Although the upper reaches are supplied 
by a freshwater source; the majority of the wetland (downgradient) receives tidal influence due to 
the close proximity to Ensenada Honda.  Therefore, the system as a whole has been referred to as 
estuarine.   
 
2.4   Summary 
 
On February 23, 2010, the jurisdictional wetland boundary associated with SWMU 67 was field 
delineated which revealed one estuarine intertidal forested (E2F03) wetland system exists within 
the confines of SWMU 67.  0.01 acre of jurisdictional wetland is contained within the SWMU 67 
boundary.  In addition, one earthen drainage feature (approximately 165 linear feet) was also 
identified.  However, this feature does not contribute to the hydrology of the adjacent forested 
estuarine wetland. 
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APPENDIX A 
WETLAND DETERMINATION DATA FORMS  



·WETLAND DETERMINATION DATA FORM - Caribbean Islands Region 

Project/Site: ,A//f f/2 - ~a;,A.4t/. {;:, 'f MunicipalityfTown: Cc,' h "'"- Sampling Date: C - 2.S- I 0 

ApplicanVOwner: U: S. ../U4v Y PR or USVI: ff<_ Sampling Point: ~~07o..,. fiFo - } 
lnvestigator(s): A ~~l-e_Y~ Ward/Estate: --~-1 

_____________ _ 

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none):--,----~- Slope (%): __ _ 

Lat: ~1-\cr?.1 . ot.{d-- Long: 933~'Ff · '3t;L.-/ . Datum:}J ffD S 3 
Iv ~ c~ 

Soil Map Unit Name: )Ac\ - i\.cPde.. LA-f\ 0 NWI classification: f;Ol\ U :':;;; 

Are climatic I hydrologic conditions on the site typical for this time of year? Yes~ No_. __ (If no, explain in Remarks.) 

Are Vegetation __ . Soil __ , or Hydrology_~ __ significantly disturbed? Are "Normal Circumstances" present? Yes_){_ No __ 

Are Vegetation _ _ , Soil _ _ , or Hydrology __ naturally problematic? (If needed, explain any answers in Remarks.) 

· SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes + No --- Is the Sampled Area 
Hydric Soil Present? 

Yes _x_ 
Yes No --- within a Wetland? No 

. Yes=x= Wetland Hydrology Present? No - - -
Remarks: 

VEGETATION - Use scientific names of plants. 

Absolute Dominant Indicator 
Tree ~ tratum (Plot size: ) % Cover Species? Status 

2. era -& t-.. "'"''v--~ CMAfc.LA.'f'i\ fo ~ 
1. i- h 1 ~ ve"'n ~c,._.._ ?\e{'\f"<\~f\o-.'f\S '-lo I= 0\3l-

3. '2-oif;To\f\e:.,a,... \eiot· ~f'.<'.i.1.~:e:\\°"' d.o flfC 
4. - ----------------- ---- ---- ----

5. ------------------ ---- ---- ----
. loo =Total Cover 

Sapling/Shrub Stratum (Plot size: ----- -) 

1. -------- - - - - ------ ---- - - - - ----

2. -------------- ---- ---- ---- ----

3. ------------------ ---- ---- ----

4. ------------------ ---- ---- ----
5. _ ________ _ ________ ---- ---- - - --

Herb Stratum {Plot size: _____ _ ) 
----~· =Total Cover 

1. - - - - -------------- - --- - --- ----

---

Dominance Test worksheet: 

Number of Dominant Species 
That Are OBL, FACW, or FAC: 3 
Total Number of Dominant 
Species Across All Strata: 3 
Percent of Dominant Species / ()0 That Are OBL, FACW, or FAC: 

Prevalence Index worksheet: 

Total % Cover of: Multi11lyby: 

OBL species x1= 

FACW species x2= 

FAC species x3= 

FACU species x4= 

UPLspecies x5= 

Column Totals: (A) 

(A) 

(B) 

(NB) 

(B) 

2 Prevalence Index = B/A = 
·- --- --- ------- - - -- ---- ------ -- ~-__:...::::::::::::::.::::___:'.'..2___:=:=:=:=:::'.:::____j 

3. ------------------ ____ ____ ____ Hydrophytic Vegetation Indicators: 

4 _ Rapid Test for Hydroph. yti.·c Vegetation. ·--------- --------- ---- ---- ----
5. ___ ______ _ ________ ---- - ------- - Dominance Test is >50% 

6. ---------- -------- ---- ---- ----
- Prevalence Index is :S3.01 

7 _ Problematic Hydrophytic Vegetation 1 (Explain) . ------- - - - -------- ---- ---- ----
8. --- - - - - ---- - - - - - --......'- ---- ---- - - --

___ = Total Cover 
Woody Vine Stratum (Plot size: ------) 

11ndicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

1. --------------- ----- ---- ---- ---- 1---------------------l 
2. ------- ------ -------- --- ---
3. ___ _ ___ _ ___ _ _ _ _ ___ ---- ---- - ---

4·--------~--------- --- - ---- --- -
~ l otal Cover 

Remarks: 

US Army Corps of Engineers 

Hydrophytic 
Vegetation 
Present? Yes i No _ _ 

Caribbean Islands Region - Interim Version 



SOIL Sampling Point:~SIO -ffb-} 
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(inches) Color moist ...__...%.__ Color (moist) ...__...%.__ ..J:YQL _1QL_ 

o- lo 

lo -16 
------- --- --- ---
------- --- --- ---
------- --- --- ---
---------------
------ --- --- ---
------ --- --- ---
------- --- --- ---

Texture Remarks 

f,'tt{ CltA.f b.>-_\i'\_f<_\ __ .,,.t;,'"'~""'t_.14_. •. <l:~i!/.~·1_.i'C-~=d-' __ 

5t'?f/ ere) _ ____.fu'---f"V-'-'-~·t.-=-~-'-1c__,cf~. __ 

1T e: C=Concentration, D=De letion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: · PL=Pore Linin , M=Matrix. 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3

: 

_ Histosol (A1) _ Sandy Gleyed Matrix (S4) _ Stratified Layers (A5) 
_ Histic Epipedon {A2) _ Sandy Redox (S5) _ Very Shallow Dark Surface (TF12) 
_ Black Histic (A3) _ Stripped Matrix (S6) _ Other (Explain in Remarks) 
_ Hydrogen Sulfide (A4) Dark Surface (S7) 
_ Organic Bodies {A6) J;. Loamy Gleyed Matrix {F2) 
_ 5 cm Mucky Mineral (A7) _ Depleted Matrix {F3) 

Muck Presence (A8) _ Redox Dark Surface (F6) 
-:i_ Depleted Below Dark Surface {A 11) _ Depleted Dark Surface {F7) 
_ Thick Dark Surface (A12) _ Redox Depressions (F8) 

Restrictive Layer (if observed): 
Type: ___________ _ 

Depth {inches):---------

Remarks: 

HYDROLOGY 
Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required; check all that apply) 

...,- Surface Water (A1) :j,,. Water~Stained Leaves (B9) 

~ High Water Table (A2) _Aquatic Fauna (B13) 

3lndicators of hydrophytic vegetation and 
wetland hydrology must be present, 
unless disturbed or problematic. 

Hydric Soil Present? Yesl No 

Secondary Indicators {minimum of two required) 

_ Surface Soil Cracks {B6) 

:b Saturation (A3) Hydrogen Sulfide Odor {C1) 

_ Water Marks {B1) ~ Oxidized Rhizospheres on Living Roots (C3) 

_ Sparsely Vegetated Concave Surface {B8) 

_ Drainage Patterns {B10) 

_ Dry-Season Water Table {C2) 

_ Sediment Deposits (B2) _ Presence of Reduced Iron (C4) 

_ Drift Deposits (B3) -'- Recent Iron Reduction in Tilled Soils (C6) 

_ Saturation Visible on Aerial Imagery (C9) 

_ Georilorphic Position (D2) 

_ Algal Mat or Crust (84) _ Thin Muck Surface (C7) 

_ Iron Deposits (B5) .J.... Fiddler Crab Burrows (C10) 

_ Inundation Visible on Aerial Imagery (B7) _ Other (Explain in Remarks) 

Field Observations: 

Surface Water Present? 

Water Table Present? 

Saturation Pre.sent? 
includes ca illa fri e 

Yes __ No _j__ Depth (inches):-----
V r .. ,, 

Yes -f::>.:- No __ Depth (inches): _ _.'R'_--

Yes + No __ Depth (inches): 0 - ! 'b 1
' 

_ Shallow Aquitard (D3) 

_ FAG-Neutral Test (D5) 

Wetland Hydrology Present? Yes_]{_ No 

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

ft/<ifoto?:,1 
~Af'~-

US Army Corps of Engineers Caribbean Islands Region - Interim Version 



WETLAND DETERMINATION DATA FORM-Caribbean Islands Region 

Municipality/To~n: _....C .. ---;_e:_,_' o_i _c..... ____ -- Sampling Date: ~~ :2..$- l 6 

PR or USVI: pg, Sampling Point: b0$""/ 0 -L.\f'l - f 
! 

Ward/Estate:-----------------

ProjecVSite: .,/Jlf/12 - 5w/.J/a 0 f 
Applicant/Owner: U. S · AJ/hl'/ 
lnvestigator(s): A. G:f.A..~~t'f 1 

Landforrn (hillslope, terrace, etc.): Local relief (concave, convex, none):------- Slope(%): S- I@\ el~ 
Lat: Y:t:lflot./. oCo Long: 933 (;).St)., 'Pilf Datum: .h0D g:; - c.:::-. ~ . >'l>J C• I'::> J'· • 1, _/ ,?J /J 
Soil Map Unit Name: .. ..,.,_)~ V\. -..X..CC....Ylc::.._ Clc.r::::J . S-- \d,. ,o v'-t:.'l et>, oc.ioc:a-.iwi classification: --~/_1/,'f_I ____ _ 

Are climatic I hydrologic conditions on the site typical for this time of ~ear? Yes _L_ No __ (If no, explain in Remarks.) 

Are Vegetation __ , Soil __ • or Hydrology __ significantly disturbed? Are "Normal Circumstances" present? Yes i No 

Are Vegetation __ , Soil __ , or Hydrology __ naturally problematic? (If needed, explain any answers in Remarks.) 

· SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? 

Hydric Soil Present? 

Wetland Hydrology Present? 

Remarks: 

Yes 

Yes 

Yes 

No 

No 

No 

VEGETATION - Use scientific names of plants. 
Absolute 

Tree Stratum (Plot sM ) % Cover 

1. U§oc~ Loo..... 1 <> .. :~f:.i 'ft>O.... fOO 
2. f;...M~d.o... chi <e(..().:f\d f~ t.Lo 
3. 

4. 

5. 

(CO 
Sapling/Shrub Stratum (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

Herb Stratum (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Woody Vine Stratum (Plot size.: y 
1. 

2. 

3. 

4. 

Remarks: U..f\et..i'd <:De{:" ,... ..., I - 1C;::;; -, d..R. '{\ '\--~1-td 

US Army Corps of Engineers . 

Is the Sampled Area 

within a Wetland? Yes __ _ No-1 

Dominant Indicator Dominance Test worksheet: 
Sgecies? Status Number of Dominant Species 0 £-e> fAo;."" That Are OBL, FACW, or FAC: (A) 
ye(,. yr 

Total Number of Dominant ~ Species Across All Strata: (B) 

0 Percent of Dominant Species 
That Are OBL, FACW, or FAC: (A/B) 

= Total Cover 
Prevalence Index worksheet: 

Total % Cover of: Multiply by: 

OBLspecies x1= 

FACW species x2= 

FAC species x3= 

FACU species x4= 

= Total Cover UPL species x5= 

Column Totals: (A) (B) 

:" 
Prevalence index = B/A = 

Hydrophytic Vegetation Indicators: 

_ Rapid Test for Hydrqphytic Vegetation 

Dominance Test is >50% -
Prevalence Index is.::>3.01 

-
; . _ Problematic Hydrophytic Vegetation 1 (Explain) 

=Total Cover 
1indicators ofhydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

-

Hydrophytic 

Nol 
Vegetation 
Present? Yes ---=Total Cover 

o..1- Th!S o c0-"'\1c:;,rJ. 
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SOIL Sampling Point: ___ _ 

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(inches) Color moist __.'&__ Color (moist) __.'&__ ~ Loc2 Texture Rerparks 

o-<2' to t-t .,_ ---~- ____ ___ Clo..'f lco...M____.a-+-'fCt_.'-l~''(j._'---'f~~-fo_·~rc=s-~~ 
------ --- --- ---
---------------
------ --- --- ---
-----~- ---·--- ---
-.,.------- --- --- ---
--,....----~- --- --- ---

1T e: C=Concentration, D=De letion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Linin , M=Matrix. 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3

: 

_ Histosol (A1) _ Sandy Gleyed Matrix (S4) _ Stratified Layers (AS) 
_ Histic Epipedon (A2) _ Sandy Redox ($5) _ Very Shallow Dark Surface (TF12) 
_ Black Histic (A3) _ Stripped Matrix (S6) _ Other (Explain in Remarks) 
_ Hydrogen Sulfide (A4) _ Dark Surface (S7) 
_ Organic Bodies (A6) _ Loamy Gleyed Matrix (F2) 
_ 5 cm Mucky Mineral (A7) _ Depleted Matrix (F3) 
_ Muck Presence (A8) _ Redox Dark Surface (F6) 
_ Depleted Below Dark Surface (A 11) _ Depleted Dark Surface (F7) 
_ Thick Dark Surface (A12) _ Redox Depressions (F8) 

3lndicators of hydrophytic vegetation and 
wetland hydrology must be present, 
unless disturbed or problematic. 

Restrictive Layer (if observed): 
Type: ___________ _ 

Depth (inches):--------- Hydric Soil Present? Yes No.X 

Remarks: 

HYDROLOGY 
Wetland Hydrology Indicators: 

Primary Indicators (minimum of one required: check all that apoM Secondary Indicators (minimum of two required) 

_ Surface Water (A 1) _ Water-Stained Leaves (B9) _ Surface Soil Cracks (B6) 

_ High Water Table (A2) _ Aquatic Fauna (B13) _ Sparsely Vegetated Concave Surface (B8) 

_ Saturation (A3) _ Hydrogen Sulfide Odor (C1) _ Drainage Patterns (B10) 

_ Water Marks (B1) _ Oxidized Rhizospheres on Living Roots (C3) _ Dry-Season Water Table (C2) 

_ Sediment Deposits (82) _ Presence of Reduced Iron (C4) _ Saturation Visible on Aerial Imagery (C9) 

_ Drift Deposits (83) _ Re.cent Iron Reduction in Tilled Soils (C6) _ Geomorphic Position (D2) 

_ Algal Mat or Crust (84) _ Thin Muck Surface (C7) _ Shallow Aquitard (D3) 

_ Iron Deposits (85) _ Fiddler Crab Burrows (C10) 

_ Inundation Visible on Aerial Imagery (B7) _ other (Explain in Remarks) 

Field Observations: 

Surface Water Present? 

Water Table. Present? 

Saturation Pre.sent? 
includes ca ilia fri .e 

Yes __ No \./. Depth (inches): __ / __ _ 

Yes __ No I Depth (inches):--~---
Yes __ No$_ Depth (inches): __ ,..,--_._. _ 

_ FAC-Neutral Test (D5) 

Wetland Hydrology Present? Yes 

Describe Recorded Da.ta (streamgal.lge, monitoring well, aerial photos, previous in,spections), if available: 

Remarks: 1 

NoJ_ 

US Army Corps of Engineers Caribbean Islands Region - Interim Version 



WETLAND DETERMINATION DAT A FORM - Caribbean Islands Region 

Project/Site: _;!1-/tffl- ~w M LA.. '-' r Municipality/Town: c e lh<A__ Sampling Date: >- 2S- / 0 . 

ApplicanVOwner: · {).__, S . .A/(-A; 1 PR or USVI: ff< Sampling Point: S().S!C - <.l fi. c... d-. 
lnvestigator(s): /rGo....1't.-t_ 1 WardtEstate: ------------------

Landform (hillslope, terrace, etc.): Local relief (concave, convex, none): Slope(%): __ _ 

Lat: <@SCOT. :td..Cp Long: j.333:)~ • "f1 ~ Datum: /lrlf P <? 3 
Soil Map Unit Name: fitJ - /Lto-.de. LCA..·f\d . NWl classification: -~Af~A_·_· ____ _ 
Are climatic I hydrologic conditions on the site typical for this time of year? Yes J_ No_. __ (If no, explain in Remarks.) 

Are Vegetation __ , Soil __ , or Hydrology_· _significantly disturbed? Are "Normal Circumstances" present? Yes _j_ No __ 

Are Vegetation __ , Soil __ , or Hydrology __ naturally problematic? (If needed, explain any answers in Remarks.) 

· SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes --- No --- Is the Sampled Area 

Nol 
Hydric Soil Present? Yes --- No --- within a Wetland? Yes 
Wetland Hydrology Present? Yes No ------ ---
Remarks: 

VEGETATION - Use scientific names of plants. 

) " Absolute Dominant Indicator Dominance Test worksheet: 
Tree Stratum (Plot size: ) % Cover st!~s? A;:r Number of Dominant Species () 
1. f:Ht hro"L '/l L.LM :bP ' fc,o . ' - ThatAre OBL, FACW, or FAC: (A) 

2. \"°Xt-\e \~~tU-.\t{\ ~~'(C.,~~· ?' v-f'<\ l/o 'fc> A/ft 
Total Number of Dominant ~ " \ ' \ ' f 

3. Species Across All Strata: (B) 

4. 

5. 
Percent of Dominant Species () 
That Are OBL, FACW, or FAC: (A!B) 

I DO =Total Cover 
Sa12ling/Shrub Stratum (Plot size: ) Prevalence Index worksheet: 

1. Total% Cover of: Multi12lyby: 

2. OBLspecies x1= 
' FACW species x2= 3. 

4. FAC species x3= 

5. FACU species x4= 

=Total Cover UPLspecies x5= 
Herb Stratum (Plot size: ) Column Totals: (A) (B) 
1. 

2. Prevalence Index = BIA = 

3. Hydrophytic Vegetation Indicators: 

4. _ Rapid Test for Hydrophytic Vegetation 

5. - Dominance Test is >50% 

6. - Prevalence Index is S3.0 1 

7. _ Problematic Hydrophytic Vegetation 1 (!=.xplain) 

6. 

= Total Cover _.-. 
11ndicators ofhydric soil and wetland hydrolagy must 

Woody Vine Stratum (Plot size: ) be present; unless diSturbed .or problematic. 

1. 

2. 

3. Hydrophytic 

No__]__ 
4, Vegetation 

Present? Yes --<:= Total Cover 
Remarks: 

. US Army Corps of Engineers . Caribbean Islands Region - Interim Version 



SOIL Sampling Point:-----

Profile Description: (Describe to the depth needed to .document the indicator or confirm the absence of indicators.) 

Depth Matrix Redox Features 
(inches) Color lmoistl ___.%__ Color (moist) ___.%__ _IYQL Loe' Texture Remarks 

l::>-10 10'-ff<.. sf 2- -- Ct4- Lt><J.N\ --- ---------
--- ---------
--- ---------
--- ---------
--- ---------· 
--- ---------
--- ---·------

'Tvoe: C=Concentration, D=Deoletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains. 2Location: PL=Pore Linina, M=Matrix. 
Hydric Soil Indicators: Indicators for Problematic Hydric Soils3

: 

_ Histosal (A 1) _ Sandy Gleyed Matrix (S4) _ Stratified Layers (A5) 
_ Histic Epipedon (A2) _ Sandy Redox (S5) _ Very Shallow Dark Surface (TF12) 
_ Black Histic (A3) _ Stripped Matrix (S6) -'- Other (Explain in Remarks) 
_ Hydrogen Sulfide (A4) _ Dark Surface (S7) 
_ Organic Bodies (A6) _ Loamy Gleyed Matrix (F2) 
_ 5 cm Mucky Mineral (A7) _ Depleted Matrix (F3) 
_ Muck Presence (A8) _ Redox Dark Surface (F6) 31ndicators of hydrophytic vegetation and 
_ Depleted Below Dark Surface (A 11) _ Depleted Dark Surface (F7) wetland hydrology must be present, 
_ Thick Dark Surface (A12) _ Redox Depressions (F8) unless ,disturbed or problematic. 

Restrictive layer (if observed): 

Type: 

Nol Depth (inches): Hydric Soll Present? Yes --
Remarks: 

u '\\..,_-'"""'ct. ~~·fLe.... Po ;-r, 1 ~ 1d,{,'(. fuo l'L .S .A>oT f r-e:.,e{) t-. -
~e.fu.$QL be.i<S-(\cl l d '' . 

HYDROLOGY 
Wetland Hydrology Indicators: 

Prima!Y Indicators (minimum of one reguired; check all that aQQly) Seconda!Y Indicators (minimum of two reguired} 

_ Surface Water (A 1) _ Water-Stained Leaves (B9) _ Surface Soil Cracks (B6) 

_ High Water Table (A2) _ Aquatic Fauna (B13) . _ Sparsely Vegetated Concave Surface (B8) 

_ Saturation (A3) _ Hydrogen Sulfide Odor (C1) _ Drainage Patterns (B10) 

_ Water Marks (B1) _ Oxi.dized Rhizospheres on Living Roots (C3) _ Dry-Season Water Table (C2) 

_ Sediment Deposits (B2) _ Presence of Reduced Iron (C4) _ Saturation Visible on Aerial Imagery (C9) 

_ Drift Deposits (B3) _ Recent Iron Reduction in Tilled Soils (C6) _ Geoinorphic Position (D2) 

_ Algal Mat or Crust (84) _ ·Thin Muck Surface (C7) _ Shallow Aquitard (03) 

_ Iron Deposits (B5) .(L_ Fiddler Crab Burrows (C10) _ FAC~Neutral Test (D5) 

_ Inundation Visible on Aerial Imagery (B7) _ other (Explain in Remarks) 

Flel~ Observations: 

Surface Water Present? Yes _ _ No i lleplh-)' ----
Water Table Present? Yes __ No Depth (inches): ,,.--

Nol Saturation Pre.sent? Yes __ No Depth (inches): _;.,.-,- Wetland Hydrology Present? Yes __ . 
tindudes caoillarv ffinge) ' . 

Describe Recorded Data (stream· gauge, moilitoringwell, aerial photos, previous inspections). if available: · 

Remarks: 
'v\jQ_·\tNVd '"'i~-tulo(J "f .A.Jo-r f '>['e.t~ '1\ i"- ... \A\\~"i(\, cl ~(,M,/\~l e. l<Y~fi't;A , ,\ 

. US Army Corps of Engineers 
1 Carib.bean Islands Region '- Interim Version 



APPENDIX B 
PHOTOS  



 
Photo 1.  E2FO3 wetland – dominant species:  

Acrostichum aureum and Avicennia germinans.  View looking east 
 

 
Photo 2.  Estuarine wetland sample point location: 52510-EFO-1 

View looking east 



 
Photo 3.  Estuarine wetland sample point location: 52510-EFO-1. 

Evidence of saturation and a high groundwater table. 
 

 
Photo 4.  Boundary delineation flagging: “WETLAND DELINEATION” 

View looking northeast 



 
Photo 5.  36-inch Culvert outlet – freshwater hydrologic source (East of Langley  

Drive, and north of SWMU 67).  View looking west 
 

 
Photo 6.  Earthen drainage feature - no surface connection with E2FO3 resource. 

View looking north 



APPENDIX C 
NATIONAL WETLANDS INVENTORY (NWI) MAP  

AND USDA SOIL SURVEY DATA 
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Special Point Features
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Special Line Features
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Other

Political Features
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Water Features
Oceans

Streams and Canals
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US Routes

Major Roads

Local Roads

Map Scale: 1:1,270 if printed on A size (8.5" × 11") sheet.

The soil surveys that comprise your AOI were mapped at 1:20,000.

Please rely on the bar scale on each map sheet for accurate map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 20N NAD83

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Humacao Area, Puerto Rico Eastern Part
Survey Area Data:  Version 3, Aug 19, 2008

Date(s) aerial images were photographed:  2004

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.

Soil Map–Humacao Area, Puerto Rico Eastern Part
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Map Unit Legend

Humacao Area, Puerto Rico Eastern Part (PR689)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

DeE2 Descalabrado clay loam, 20 to 40 percent slopes,
eroded

0.9 9.8%

JaC2 Jacana clay, 5 to 12 percent slopes, eroded 6.3 71.6%

Md Made land 1.6 18.6%

Totals for Area of Interest 8.8 100.0%

Soil Map–Humacao Area, Puerto Rico Eastern Part SWMU 67

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/12/2010
Page 3 of 3



Humacao Area, Puerto Rico Eastern Part

DeE2—Descalabrado clay loam, 20 to 40 percent slopes,
eroded

Map Unit Setting
Elevation: 30 to 710 feet
Mean annual precipitation: 30 to 40 inches
Mean annual air temperature: 77 to 81 degrees F
Frost-free period: 365 days

Map Unit Composition
Descalabrado and similar soils: 100 percent

Description of Descalabrado

Setting
Landform: Hillslopes, mountain slopes, ridges, ridges
Landform position (two-dimensional): Backslope, shoulder, summit
Landform position (three-dimensional): Mountainflank, mountaintop,

head slope, crest, side slope
Down-slope shape: Convex, concave
Across-slope shape: Convex, concave
Parent material: Residuum and colluvium

Properties and qualities
Slope: 20 to 40 percent
Depth to restrictive feature: 10 to 20 inches to lithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low

(0.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 2 percent
Available water capacity: Very low (about 2.2 inches)

Interpretive groups
Land capability (nonirrigated): 7s

Typical profile
0 to 6 inches: Clay loam
6 to 19 inches: Gravelly clay
19 to 23 inches: Unweathered bedrock

Data Source Information

Soil Survey Area:  Humacao Area, Puerto Rico Eastern Part
Survey Area Data:  Version 3, Aug 19, 2008

Map Unit Description: Descalabrado clay loam, 20 to 40 percent slopes,
eroded–Humacao Area, Puerto Rico Eastern Part

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/12/2010
Page 1 of 1



Humacao Area, Puerto Rico Eastern Part

JaC2—Jacana clay, 5 to 12 percent slopes, eroded

Map Unit Setting
Elevation: 20 to 250 feet
Mean annual precipitation: 30 to 40 inches
Mean annual air temperature: 79 to 81 degrees F
Frost-free period: 365 days

Map Unit Composition
Jacana and similar soils: 100 percent

Description of Jacana

Setting
Landform: Hillslopes
Landform position (two-dimensional): Toeslope, footslope,

backslope, shoulder, summit
Landform position (three-dimensional): Base slope, side slope, crest
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Weathered materials

Properties and qualities
Slope: 5 to 12 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Very low

(0.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 1 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: Low (about 4.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 4c

Typical profile
0 to 5 inches: Clay
5 to 21 inches: Clay
21 to 26 inches: Clay loam
26 to 30 inches: Unweathered bedrock

Data Source Information

Soil Survey Area:  Humacao Area, Puerto Rico Eastern Part
Survey Area Data:  Version 3, Aug 19, 2008

Map Unit Description: Jacana clay, 5 to 12 percent slopes, eroded–Humacao
Area, Puerto Rico Eastern Part

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/12/2010
Page 1 of 1



Humacao Area, Puerto Rico Eastern Part

Md—Made land

Map Unit Composition
Made land: 100 percent

Data Source Information

Soil Survey Area:  Humacao Area, Puerto Rico Eastern Part
Survey Area Data:  Version 3, Aug 19, 2008

Map Unit Description: Made land–Humacao Area, Puerto Rico Eastern Part

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/12/2010
Page 1 of 1
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Chromium Memorandum  
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Chromium Speciation on Vieques Island, Puerto 
Rico 

 
Chromium occurs ubiquitously in nature; the most important mineral deposit being in the form 
of chromite (FeOCr2O3) which, however, is rarely pure.  Almost all the sources of chromium in 
the earth's crust (e.g., chromite) are in the trivalent state.  Chromium deposits in the hexavalent 
oxidation state (crocoite PbCrO4) have been described. However, these occurrences are rare, 
small in quantity, and isolated to highly mineralized terrains which are not found on Vieques, 
based on the geology (discussed below).  Living matter does not produce the energy necessary 
to oxidize trivalent to hexavalent chromium in the organism; therefore, it can be stated that 
nearly all hexavalent chromium in the environment is produced by human activities.  It is 
derived from the industrial oxidation of mined chromium deposits, chromate pigments in dyes, 
paints, and plastics, metal surface and protective coatings, corrosion inhibitors, and possibly 
from the combustion of fossil fuels, wood, paper, etc.  In this oxidation state, chromium is 
relatively stable in air and pure water, but it is reduced to the trivalent state when it comes into 
contact with organic matter in biota, soil, and water (ATSDR, 2008; WHO, 1988). 

Chromite is a mafic mineral, which is a class of ferro-magnesium silicates and oxides that have 
mantle origins.  Most mafic minerals are dark in color and the relative density is greater than 3 
(chromite’s relative density is 4.5 – 4.8). Common igneous rock-forming mafic minerals include 
the silicates: olivine, pyroxene, amphibole, and biotite.  Igneous rocks may be classified in a 
continuum by the silica and mafic mineral content. Mafic igneous rocks, which are at one end of 
the spectrum, are by definition silica deficient (<52%) and have a mantle origin (i.e., oceanic 
crust).  Common mafic rocks include basalt and gabbro.  Ultramafic rocks are even more silica 
deficient (<45%) and are only found in the deep oceanic crust and slivers of deep oceanic crust, 
called Ophiolites, caught between continental crust during ocean basin closure; ultramafic rocks 
weather to form serpentine rocks.  Granites, which typically have a lighter color and hence 
lower mafic mineral content (i.e., chromite), have the highest silica content (>69%) and are 
isolated to continental crust.  Igneous rocks with lower mafic content are generally referred to 
as “felsic”, which is the other end member to the ultramafic rocks.  The concentration of 
chromium in rocks varies from an average of 5 mg/kg (range of 2 - 60 mg/kg) in granitic rocks 
(i.e., felsic), to an average 1800 mg/kg (range, 1100 - 3400 mg/kg) in ultramafic and serpentine 
rocks (US NAS, 1974).  Intermediate igneous rocks, such as those found on Vieques, have a 
range of chromium concentrations slightly higher than the granitic range because of the slightly 
greater mafic mineral content. 

Soil and sediment forming processes (e.g., weathering) may either enrich or deplete the 
resulting soil in chromium relative to the parent igneous material.  For example, sediment 
transport can segregate the parent igneous mineral physically by density.  Owing to their high 
density, mafic minerals may often be deposited and concentrated in higher energy 
environments.  The weathering of rocks produces chromium complexes that are exclusively in 
the trivalent state (except in rare places where natural hexavalent mineralization occurs; 
however, natural geologic and environmental conditions on Vieques would not support this).  
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In most soils, chromium occurs in low concentrations; an average of 863 soil samples from the 
U.S. contained 53 mg/kg (Shacklette et al., 1970), but higher values are observed in weathered 
volcanic and igneous terrains.  However, low chromium concentrations (10 - 40 mg/kg) have 
been detected in soils derived from granite or sandstone (Swaine & Mitchell, 1960), whereas 
soils derived from the weathering of intermediate igneous rocks, such as those found on 
Vieques (see below), have a range of chromium concentrations between 5.4 – 710 mg/kg (i.e., 
Berrow and Reaves, 1986). 

The island of Vieques was formed from volcanic and other igneous rock. The island bedrock is 
mostly granodiorite, quartz diorite, and some lavas. Diorites and granodiorites are intermediate 
to intermediate-felsic igneous rocks, respectively, which means they have a mafic mineral (i.e., 
chromite) and silica (52 – 69%) content that is intermediate between the granitic and ultramafic 
end members. Because of the weathering of the bedrock, gravel, sands, and finer particles wash 
downhill during storms. Over the years this material has gathered in valleys near the ocean, 
forming alluvial, floodplain, terrace, and piedmont fan deposits. These sedimentary deposits 
generally consist of a mixture of gravel, sand, silt, and clay, which originated from weathering 
of adjacent plutonic rocks, largely granodiorites in this area.  The range of chromium 
concentrations found on Vieques (0.23 mg/kg – 206 mg/kg, average of 19.23 mg/kg; one 
anomalously high value of 2,320 mg/kg was excluded from the data set as it is believed to be 
from non-natural sources, see SMWU1 chromium write-up for further details) is largely within 
the expected natural range for soil and sediment derived from intermediate igneous (i.e., 
granodiorite) terrain (i.e., 5.4 – 710 mg/kg); samples out of this range are discussed in 
individual documents related to those specific occurrences.   

Solubility 
The solubility of chromium compounds varies, depending primarily on the oxidation state. 
Trivalent chromium compounds, with the exception of acetate, hexahydrate of chloride, and 
nitrate salts, are generally insoluble in water. The zinc and lead salts of chromic acid are 
practically insoluble in cold water. The alkaline metal salts (e.g., calcium, strontium) of chromic 
acid are less soluble in water. Some hexavalent compounds, such as chromium(VI) oxide (or 
chromic acid), and the ammonium and alkali metal salts (e.g., sodium and potassium) of 
chromic acid are readily soluble in water. The hexavalent chromium compounds are reduced to 
the trivalent form in the presence of oxidizable organic matter.  On Vieques, the chromium is 
most likely to be predominantly trivalent chromium present as the mineral chromite; in this 
state, chromium is highly immobile.   Twenty-five soil samples collected from AOC I were 
analyzed for hexavalent and total chromium; hexavalent chromium was found to account for 
approximately one percent of the total chromium present in most samples.  Moreover, the 
presence of organic matter in the soil (see below) would limit the migration of any hexavalent 
chromium where present. 

Mobility in Soil 
The mobility of chromium in soil is dependent upon the speciation of chromium, which is a 
function of redox potential and the pH of the soil. In most soils, chromium will be present 
predominantly in the chromium (III) oxidation state. This form has very low solubility and low 
reactivity, resulting in low mobility in the environment. Under oxidizing conditions, chromium 

(VI) may be present in soil impacted by anthropogenic industrial activities as CrO4
–2 

and 
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HCrO4. In these forms, chromium is relatively soluble and mobile. However, in general, 
chromium is not very mobile in soil, especially in the trivalent oxidation state. These 
conclusions are further supported by a leachability investigation in which soil chromium 
mobility was studied for a period of 4 years (Sheppard and Thibault 1991). The vertical 
migration pattern of chromium in this soil indicated that after an initial period of mobility, 
chromium forms insoluble complexes and little leaching is observed. Chromium present as 
insoluble oxide, Cr2O3·nH2O, exhibited limited mobility in soil. Flooding of soils and the 
subsequent anaerobic decomposition of plant detritus matters may increase the mobilization of 
chromium (III) in soils due to formation of soluble complexes. This complexation may be 
facilitated by a lower soil pH.  However, given the near-neutral pH of the Vieques soils, the 
concentration of soluble (i.e., dissolved) chromium (III) is expected to be < 10 µg/L.   

A smaller percentage of total chromium in soil may exist as soluble chromium (VI) and 
chromium (III) complexes, which are more mobile in soil. Organic matter in soil is expected to 
convert soluble chromate, chromium (VI), to insoluble chromium (III) oxide, Cr2O3. On Vieques, 
the soil total organic carbon (TOC) ranges from 0.04% to 8.68 % and averages 1.26%.  While not 
considered an organic “rich” soil, the organic carbon present may act as a reductant, thereby 
limiting chromium mobility.  Soluble and unadsorbed chromium (VI) and chromium (III) 
complexes in soil may leach into groundwater. The leachability of chromium (VI) in the soil 
increases as the pH of the soil increases to more alkaline values. On the other hand, lower, more 
acidic pH may facilitate leaching of both acid-soluble chromium (III) complexes and chromium 
(VI) compounds in soil.  However, the soil pH measured on Vieques is near neutral to slightly 
alkaline (pH 5.08 to 9.65; average 7.55) and therefore favors retention of Cr (III) and leaching of 
Cr (VI).  Given the geologic conditions on Vieques, the high annual precipitation, and the near-
neutral soil pH, it is anticipated that the majority of the detected soil chromium on Vieques is in 
the Cr (III) state; this is supported by the soil hexavalent chromium data collected at AOC I.   

Conclusions 
In conclusion, based on the geochemistry of chromium, the geologic nature of Vieques, and the 
relatively low concentrations found across the island, the “total” chromium measured in the 
soils at Vieques is almost certainly predominantly natural and in the trivalent state.  The one 
exception appears to be the chromium concentration in a single soil sample at SWMU 1, which 
was likely influenced by traces of metal.  Most instances of total chromium in the groundwater 
are due to adsorption to iron or manganese oxyhydroxides, as demonstrated by the removal 
upon filtration (i.e., chromium concentrations < 10 µg/L in the equivalent dissolved fraction).  
Due to the low percentage of hexavalent chromium expected to be present (approximately 1 
percent of the “total” chromium concentration) at each site, the contribution of hexavalent 
chromium to the overall risk estimates for each site is insignificant and does not warrant 
quantification in Step 6 for each site. 
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TABLE D‐1
Phase I RFI Surface Soil Analytical Results
SWMU 67 Revised Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (µg/kg)
1,1,1,2-Tetrachloroethane 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
1,1,1-Trichloroethane 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
1,1,2,2-Tetrachloroethane 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
1,1,2-Trichloroethane 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
1,1-Dichloroethane 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
1,1-Dichloroethene 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
1,2,3-Trichloropropane 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
1,2,4-Trichlorobenzene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
1,2-Dibromo-3-chloropropane 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
1,2-Dibromoethane 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
1,2-Dichlorobenzene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
1,2-Dichloroethane 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
1,2-Dichloropropane 3.8 UJ 4.2 UJ 3.5 UJ 4.4 UJ 5.1 UJ 4.2 UJ 6.4 UJ 5.2 UJ 4.6 UJ 6.6 UJ 6 UJ 7 UJ 6.8 UJ 8.2 UJ 8.3 UJ 5.5 UJ 5.7 UJ
1,3-Dichlorobenzene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
1,4-Dichlorobenzene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
2-Butanone 19 19 U 12 5.6 J 13 U 11 U 20 J 6.8 J 13 11 J 20 9.4 J 13 J 15 J 15 J 14 U 14 U
2-Chloro-1,3-butadiene 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
2-Hexanone 9.5 U 10 U 8.8 U 11 U 13 U 11 U 16 UJ 13 U 12 U 16 U 15 U 17 U 17 UJ 21 U 21 UJ 14 U 14 U
4-Methyl-2-pentanone 9.5 U 10 U 8.8 U 11 U 13 U 11 U 16 UJ 13 U 12 U 16 U 15 U 17 U 17 UJ 21 U 21 UJ 14 U 14 U
Acetone 240 220 140 63 79 110 280 J 110 170 95 170 120 J 200 J 190 210 J 14 R 14 R
Acetonitrile 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Acrolein 38 R 42 R 35 R 44 R 51 R 42 R 64 R 52 R 46 R 66 R 60 R 70 R 68 R 82 R 83 R 55 R 57 R
Acrylonitrile 38 R 42 R 35 R 44 R 51 R 42 R 64 R 52 R 46 R 66 R 60 R 70 R 68 R 82 R 83 R 55 R 57 R
Allyl chloride 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Benzene 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 0.59 J 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Bromodichloromethane 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Bromoform 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Bromomethane 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Carbon disulfide 3.8 U 4.2 U 3.5 U 0.92 J 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 5.1 J 36 J 0.86 J 2.7 J 15 1.7 J 5.5 U 5.7 U
Carbon tetrachloride 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Chlorobenzene 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Chloroethane 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Chloroform 3.8 U 4.2 U 0.24 J 0.3 J 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Chloromethane 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 0.42 J 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 0.76 J 6.8 UJ 8.2 U 0.82 J 5.5 UJ 5.7 UJ
cis-1,3-Dichloropropene 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Dibromochloromethane 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Dibromomethane 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Dichlorodifluoromethane (Freon-12) 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Ethylbenzene 3.8 U 4.2 UJ 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Ethyl methacrylate 38 U 42 U 35 U 44 U 51 U 42 U 64 UJ 52 U 46 U 66 U 60 U 70 U 68 UJ 82 U 83 UJ 55 U 57 U
Iodomethane 1.9 J 0.7 J 1.1 J 4.4 U 5.1 U 1.6 J 6.4 UJ 1.8 J 2.9 J 1.2 J 0.77 J 2.5 J 2.9 J 2.3 J 2.5 J 5.5 U 5.7 U
Isobutanol 190 R 210 R 180 R 220 R 250 R 210 R 320 R 260 R 230 R 330 R 300 R 350 R 340 R 410 R 410 R 280 R 280 R
Methacrylonitrile 38 U 42 U 35 U 44 U 51 U 42 U 64 UJ 52 U 46 U 66 U 60 U 70 U 68 UJ 82 U 83 UJ 55 U 57 U
m- and p-Xylene 7.6 U 0.12 J 7 U 8.8 U 10 U 8.5 U 13 UJ 10 U 9.2 U 13 U 0.24 J 0.42 J 0.34 J 0.38 J 17 UJ 11 U 11 U
Methyl methacrylate 38 R 42 R 35 R 44 R 51 R 42 R 64 R 52 R 46 R 66 R 60 R 70 R 68 R 82 R 83 R 55 R 57 R
Methylene chloride 3.8 U 4.2 U 0.35 J 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
o-Xylene 3.8 U 4.2 UJ 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Propionitrile 190 R 210 R 180 R 220 R 250 R 210 R 320 R 260 R 230 R 330 R 300 R 350 R 340 R 410 R 410 R 280 R 280 R
Styrene 3.8 U 4.2 UJ 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Tetrachloroethene 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Toluene 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
trans-1,2-Dichloroethene 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
trans-1,3-Dichloropropene 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
trans-1,4-Dichloro-2-butene 15 U 17 U 14 U 18 U 20 U 17 U 26 UJ 21 U 18 U 26 U 24 U 28 U 27 UJ 33 U 33 UJ 22 U 23 U
Trichloroethene 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Trichlorofluoromethane (Freon-11) 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Vinyl acetate 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Vinyl chloride 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Xylene, total 3.8 U 0.12 J 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 0.23 J 0.42 J 0.33 J 0.38 J 8.3 UJ 5.5 U 5.7 U

67GW0667GW01 67GW02 67GW03 67GW04 67GW05 67SD05 67SS01 67SS02
67SB01-00 67SB02-00 67SB03-00 67SB04-00 67SB05-00 67SB06-00 67SB07-00

67GW07 67GW08 67SD01 67SD02 67SD03 67SD04

03/23/10
67SB08-00 67SB08-00D 67SD01 67SD01D

03/23/10 03/22/10 03/22/10 03/22/10 03/22/1003/24/10 03/25/10 03/26/10 03/25/10 03/24/10 03/22/10
67SD04 67SD05 67SS01 67SS0267SD02 67SD03

03/22/10 03/22/10 03/22/10 03/30/10 03/30/10
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TABLE D‐1
Phase I RFI Surface Soil Analytical Results
SWMU 67 Revised Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

67GW0667GW01 67GW02 67GW03 67GW04 67GW05 67SD05 67SS01 67SS02
67SB01-00 67SB02-00 67SB03-00 67SB04-00 67SB05-00 67SB06-00 67SB07-00

67GW07 67GW08 67SD01 67SD02 67SD03 67SD04

03/23/10
67SB08-00 67SB08-00D 67SD01 67SD01D

03/23/10 03/22/10 03/22/10 03/22/10 03/22/1003/24/10 03/25/10 03/26/10 03/25/10 03/24/10 03/22/10
67SD04 67SD05 67SS01 67SS0267SD02 67SD03

03/22/10 03/22/10 03/22/10 03/30/10 03/30/10

Semivolatile Organic Compounds (µg/kg)
1,2,4,5-Tetrachlorobenzene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
1,4-Dioxane 190 R 210 R 180 R 220 R 250 R 210 R 320 R 260 R 230 R 330 R 300 R 350 R 340 R 410 R 410 R 280 R 280 R
1,4-Naphthoquinone 190 UJ 200 UJ 360 UJ 180 UJ 200 UJ 200 UJ 210 UJ 220 UJ 220 UJ 260 UJ 250 U 280 U 270 U 290 U 360 UJ 200 UJ 200 UJ
1-Naphthylamine 190 U 200 UJ 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 R 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
2,2'-Oxybis(1-chloropropane) 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
2,3,4,6-Tetrachlorophenol 380 U 390 U 710 U 350 U 380 U 380 U 400 U 430 U 420 U 500 U 480 U 540 U 520 U 570 U 700 UJ 380 U 380 U
2,4,5-Trichlorophenol 380 U 390 U 710 U 350 U 380 U 380 U 400 U 430 U 420 U 500 U 480 U 540 U 520 U 570 U 700 UJ 380 U 380 U
2,4,6-Trichlorophenol 380 U 390 U 710 U 350 U 380 U 380 U 400 U 430 U 420 U 500 U 480 U 540 U 520 U 570 U 700 UJ 380 U 380 U
2,4-Dichlorophenol 380 U 390 UJ 710 U 350 U 380 U 380 UJ 400 U 430 U 420 U 500 U 480 U 540 U 520 U 570 U 700 UJ 380 U 380 U
2,4-Dimethylphenol 380 U 390 U 710 U 350 U 380 U 380 U 400 U 430 U 420 U 500 U 480 U 540 U 520 U 570 U 700 UJ 380 U 380 U
2,4-Dinitrophenol 380 U 390 U 710 U 350 U 380 U 380 U 400 U 430 U 420 U 500 U 480 U 540 U 520 U 570 U 700 UJ 380 U 380 U
2,4-Dinitrotoluene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
2,6-Dichlorophenol 380 UJ 390 UJ 710 UJ 350 UJ 380 UJ 380 UJ 400 UJ 430 UJ 420 UJ 500 U 480 U 540 U 520 U 570 U 700 UJ 380 UJ 380 UJ
2,6-Dinitrotoluene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
2-Acetylaminofluorene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
2-Chloronaphthalene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
2-Chlorophenol 380 U 390 U 710 U 350 U 380 UJ 380 U 400 UJ 430 UJ 420 UJ 500 U 480 U 540 U 520 U 570 U 700 UJ 380 U 380 U
2-Methyl-5-nitroaniline 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
2-Methylaniline 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
2-Methylnaphthalene 9.4 U 0.81 J 8.9 U 8.8 U 9.5 U 9.5 U 10 UJ 11 UJ 11 UJ 13 U 12 U 14 U 13 U 14 U 18 U 9.5 U 9.5 U
2-Methylphenol 380 U 390 U 710 U 350 U 380 U 380 U 400 U 430 U 420 U 500 U 480 U 540 U 520 U 570 U 700 UJ 380 U 380 U
2-Naphthylamine 190 U 200 UJ 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
2-Nitroaniline 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
2-Nitrophenol 380 U 390 U 710 U 350 U 380 U 380 U 400 U 430 U 420 U 500 U 480 U 540 U 520 U 570 U 700 UJ 380 U 380 U
2-Picoline 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
3,3'-Dichlorobenzidine 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
3-Methylcholanthrene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
3-Methylphenol 280 UJ 290 UJ 540 U 260 U 290 U 290 UJ 300 U 320 U 320 U 380 U 360 U 410 U 400 U 430 U 530 UJ 290 U 290 U
3-Nitroaniline 380 U 390 U 710 U 350 U 380 U 380 U 400 U 430 U 420 U 260 U 250 U 280 U 270 U 290 U 360 UJ 380 U 380 U
4,6-Dinitro-2-methylphenol 380 U 390 U 710 U 350 U 380 U 380 U 400 U 430 U 420 U 500 U 480 U 540 U 520 U 570 U 700 UJ 380 U 380 U
4-Aminobiphenyl 190 U 200 UJ 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
4-Bromophenyl-phenylether 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
4-Chloro-3-methylphenol 380 U 390 U 710 U 350 U 380 U 380 U 400 U 430 U 420 U 500 U 480 U 540 U 520 U 570 U 700 UJ 380 U 380 U
4-Chloroaniline 380 U 390 U 710 U 350 U 380 U 380 U 400 U 430 U 420 U 260 U 250 U 280 U 270 U 290 U 360 UJ 380 U 380 U
4-Chlorophenyl-phenylether 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
4-Methylphenol 280 U 290 U 540 U 260 U 290 U 290 U 300 U 320 U 320 U 380 U 360 U 410 U 400 U 430 U 530 UJ 290 U 290 U
4-Nitroaniline 380 U 390 U 710 U 350 U 380 U 380 U 400 U 430 U 420 U 260 U 250 U 280 U 270 U 290 U 360 UJ 380 U 380 U
4-Nitrophenol 380 U 390 U 710 U 350 U 380 U 380 U 400 U 430 U 420 U 500 UJ 480 U 540 U 520 U 570 U 700 UJ 380 U 380 U
4-Nitroquinoline-1-oxide 190 UJ 200 UJ 360 UJ 180 UJ 200 UJ 200 UJ 210 UJ 220 UJ 220 UJ 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 UJ 200 UJ
7,12-Dimethylbenz(a)anthracene 190 UJ 200 UJ 360 UJ 180 UJ 200 UJ 200 UJ 210 UJ 220 UJ 220 UJ 260 U 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 UJ 200 UJ
Acenaphthene 9.4 U 9.8 U 8.9 U 8.8 U 9.5 U 9.5 U 10 U 11 U 11 U 13 U 12 U 14 U 13 U 14 U 18 U 1.1 J 0.75 J
Acenaphthylene 9.4 U 1.2 J 8.9 U 1.4 J 9.5 U 9.5 U 10 U 11 U 11 U 13 U 12 U 14 U 13 U 14 U 18 U 3.6 J 1.9 J
Acetophenone 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Aniline 190 U 200 U 360 U 180 U 200 UJ 200 U 210 UJ 220 UJ 220 UJ 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Anthracene 0.5 J 0.69 J 0.72 J 1.4 J 9.5 U 9.5 U 10 U 11 U 11 U 13 U 12 U 14 U 13 U 14 U 18 U 2.5 J 1.5 J
Aramite 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Benzo(a)anthracene 1.2 J 2.7 J 3.8 J 4.7 J 9.5 U 1 J 10 U 11 U 11 U 13 UJ 28 J 14 U 13 U 14 U 52 11 8.6 J
Benzo(a)pyrene 1.6 J 9.8 U 4.8 J 6.9 J 0.6 J 1.6 J 10 U 11 U 11 U 13 U 12 U 14 U 13 U 14 U 70 11 10
Benzo(b)fluoranthene 1.4 J 4.1 J 5.1 J 5.2 J 9.5 UJ 2.5 J 10 UJ 11 UJ 11 UJ 13 U 12 U 14 U 13 U 14 U 110 6.7 J 6.5 J
Benzo(g,h,i)perylene 1.7 J 3.4 J 3.7 J 4.9 J 0.47 J 1.6 J 10 U 11 U 11 U 13 U 12 U 14 U 23 14 U 73 9.2 J 8.8 J
Benzo(k)fluoranthene 1.9 J 3.1 J 8.9 U 8.8 U 0.55 J 1.6 J 10 U 11 U 11 U 13 U 12 U 14 U 13 U 14 U 74 8 J 6.6 J
Benzyl alcohol 190 U 200 U 360 U 180 U 200 UJ 200 U 210 UJ 220 UJ 220 UJ 260 UJ 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
bis(2-Chloroethoxy)methane 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
bis(2-Chloroethyl)ether 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
bis(2-Ethylhexyl)phthalate 190 U 200 U 360 U 39 J 200 U 200 U 210 U 220 U 220 U 350 U 440 U 280 U 270 U 290 U 360 UJ 100 J 64 J
Butylbenzylphthalate 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Chrysene 1.5 J 3.5 J 3.1 J 6.8 J 9.5 U 0.96 J 10 U 11 U 11 U 13 UJ 24 J 14 U 13 U 14 U 77 10 7.4 J
Dibenz(a,h)anthracene 0.5 J 9.8 UJ 0.81 J 1.2 J 9.5 U 9.5 UJ 10 U 11 U 11 U 13 U 12 U 14 U 13 U 14 U 28 2 J 1.6 J
Dibenzofuran 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Diethylphthalate 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Dimethyl phthalate 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Di-n-butylphthalate 190 U 200 U 360 U 180 U 200 U 200 U 23 J 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Di-n-octylphthalate 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Ethyl methanesulfonate 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Fluoranthene 9.4 U 5.9 J 5.9 J 17 9.5 U 9.5 U 10 U 11 U 11 U 13 UJ 43 J 14 U 13 U 14 U 95 17 15
Fluorene 9.4 UJ 9.8 U 8.9 U 8.8 U 9.5 UJ 9.5 U 10 U 11 U 11 U 13 U 12 U 14 U 13 U 14 U 18 U 9.5 U 9.5 U
Hexachlorobenzene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Hexachlorobutadiene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
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TABLE D‐1
Phase I RFI Surface Soil Analytical Results
SWMU 67 Revised Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

67GW0667GW01 67GW02 67GW03 67GW04 67GW05 67SD05 67SS01 67SS02
67SB01-00 67SB02-00 67SB03-00 67SB04-00 67SB05-00 67SB06-00 67SB07-00

67GW07 67GW08 67SD01 67SD02 67SD03 67SD04

03/23/10
67SB08-00 67SB08-00D 67SD01 67SD01D

03/23/10 03/22/10 03/22/10 03/22/10 03/22/1003/24/10 03/25/10 03/26/10 03/25/10 03/24/10 03/22/10
67SD04 67SD05 67SS01 67SS0267SD02 67SD03

03/22/10 03/22/10 03/22/10 03/30/10 03/30/10

Hexachlorocyclopentadiene 190 U 200 UJ 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Hexachloroethane 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Hexachloropropene 190 UJ 200 UJ 360 UJ 180 UJ 200 UJ 200 UJ 210 UJ 220 UJ 220 UJ 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 UJ 200 UJ
Indeno(1,2,3-cd)pyrene 2 J 4.5 J 3.6 J 6.9 J 0.62 J 1.9 J 10 UJ 11 UJ 11 UJ 13 U 12 U 14 U 13 U 14 U 100 8.8 J 9.6
Isophorone 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Isosafrole 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Methapyrilene 190 UJ 200 R 360 U 180 U 200 UJ 200 R 210 UJ 220 UJ 220 UJ 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
Methyl methanesulfonate 190 U 200 U 360 U 180 U 200 UJ 200 U 210 UJ 220 UJ 220 UJ 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Naphthalene 9.4 U 9.8 U 8.9 U 8.8 U 9.5 U 9.5 U 10 U 11 U 11 U 13 U 12 U 14 U 13 U 14 U 18 U 9.5 U 9.5 U
n-Nitrosodiethylamine 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
n-Nitrosodimethylamine 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
n-Nitroso-di-n-butylamine 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
n-Nitroso-di-n-propylamine 190 U 200 U 360 U 180 U 200 UJ 200 U 210 UJ 220 UJ 220 UJ 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
n-Nitrosodiphenylamine 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
N-Nitrosomorpholine 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
n-Nitroso-n-methylethylamine 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
N-Nitrosopiperidine 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
n-Nitrosopyrrolidine 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
Nitrobenzene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
p-Dimethylaminoazobenzene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
Pentachlorobenzene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Pentachloroethane 3.8 U 4.2 U 3.5 U 4.4 U 5.1 U 4.2 U 6.4 UJ 5.2 U 4.6 U 6.6 U 6 U 7 U 6.8 UJ 8.2 U 8.3 UJ 5.5 U 5.7 U
Pentachloronitrobenzene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Pentachlorophenol 380 U 390 U 710 U 350 U 380 U 380 U 400 U 430 U 420 U 500 U 480 U 540 U 520 U 570 U 700 UJ 380 U 380 U
Phenacetin 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Phenanthrene 9.4 U 2.8 J 2.7 J 6.1 J 9.5 U 1.6 J 10 U 11 U 11 U 13 U 12 U 14 U 13 U 14 U 18 U 8.2 J 6 J
Phenol 380 U 390 U 710 U 350 U 380 U 380 U 400 U 430 U 420 U 500 U 480 U 540 U 520 U 570 U 700 UJ 380 U 380 U
p-Phenylenediamine 1,900 R 2,000 R 3,600 R 1,800 R 2,000 R 2,000 R 2,100 R 2,200 R 2,200 R 2,600 R 2,500 R 2,800 R 2,700 R 2,900 R 3,600 R 2,000 R 2,000 R
Pronamide 380 U 390 U 710 U 350 U 380 U 380 U 400 U 430 U 420 U 500 U 480 U 540 U 520 U 570 U 700 UJ 380 U 380 U
Pyrene 1 J 4.7 J 6 J 13 9.5 U 1.2 J 10 U 11 U 11 U 13 UJ 51 J 14 U 13 U 14 U 90 16 16
Pyridine 190 U 200 U 360 U 180 U 200 UJ 200 U 210 UJ 220 UJ 220 UJ 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
Safrole 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U

Herbicides (µg/kg)
cis-Diallate 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
trans-Diallate 190 UJ 200 UJ 360 UJ 180 UJ 200 UJ 200 UJ 210 UJ 220 UJ 220 UJ 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 UJ 200 UJ
Diallate 190 U 200 U 360 U 180 U 200 UJ 200 U 210 UJ 220 UJ 220 UJ 260 UJ 250 UJ 280 UJ 270 UJ 290 UJ 360 UJ 200 U 200 U
Dinoseb 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 UJ 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U

Explosives (µg/kg)
1,3,5-Trinitrobenzene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U
1,3-Dinitrobenzene 190 U 200 U 360 U 180 U 200 U 200 U 210 U 220 U 220 U 260 U 250 U 280 U 270 U 290 U 360 UJ 200 U 200 U

Total Metals (mg/kg)
Antimony 1.1 UJ 0.52 J 0.14 J 0.26 J 1.1 UJ 1.2 UJ 1.2 UJ 1.2 UJ 1.3 UJ 1.2 J 1.4 UJ 1.5 UJ 1.5 UJ 1.7 UJ 2 UJ 0.21 J 0.17 J
Arsenic 0.23 J 1 0.52 U 0.99 0.49 J 0.57 U 0.73 1.4 1.4 1.2 0.99 0.93 0.89 1.6 1.3 2.9 5
Barium 127 130 203 94.7 56.2 31.8 59.1 48.1 J 23.9 J 62 53.3 44.8 68.3 61.8 113 116 108
Beryllium 0.29 J 0.35 J 0.4 J 0.25 J 0.19 J 0.14 J 0.19 J 0.38 J 0.2 J 0.27 J 0.24 J 0.28 J 0.25 J 0.31 J 0.31 J 0.34 J 0.3 J
Cadmium 0.26 J 0.36 J 0.17 J 0.24 J 0.18 J 0.13 J 0.18 J 0.14 J 0.16 J 0.79 0.7 0.51 J 0.32 J 0.35 J 0.79 J 0.35 J 0.35 J
Chromium 41.8 41.3 J 47.4 J 33.6 J 13 16.4 J 24.1 25.2 32.8 28.2 21 27.5 23.8 36 37.2 28 J 47.9 J
Cobalt 23.2 J 38.1 J 24.7 26.5 21 J 15.6 J 24.4 J 10.6 J 10 J 44.5 J 35.9 J 45.6 J 32.8 J 41.8 J 25.7 J 28.9 25.7
Copper 115 J 277 J 50.7 99.2 80.1 J 55.7 J 78.4 J 44.4 J 37.6 J 77.1 J 58.3 J 63.4 J 64 J 65.4 J 133 J 102 150
Lead 13.4 J 62.4 4.3 9.3 2.2 J 2.1 3.7 J 4.2 J 8.7 J 134 J 119 J 35.6 J 11 J 21.2 J 31.3 J 23.8 31.5
Mercury 0.041 0.066 0.037 0.037 0.011 0.038 U 0.011 0.015 0.17 0.028 J 0.04 0.033 0.023 0.041 0.084 0.081 0.054
Nickel 13.6 16.3 J 11.5 15.2 6.7 12 J 9.8 7.4 J 4.1 J 12.8 10.1 11.7 9.8 12.3 12.3 11.2 16.6
Selenium 1.2 J 1.5 J 0.58 J 0.42 J 0.43 J 0.34 J 0.49 J 1.6 J 2.2 J 1.4 J 1.2 J 1.4 J 1.5 J 1.5 J 1.6 J 1.3 J 1 J
Silver 0.57 U 0.082 J 0.52 U 0.057 J 0.56 U 0.57 U 0.59 U 0.61 U 0.63 U 0.15 J 0.69 U 0.77 U 0.76 U 0.85 U 0.99 U 0.077 J 0.049 J
Thallium 0.085 J 0.3 J 0.037 J 0.047 J 0.022 J 0.57 U 0.04 J 0.61 U 0.024 J 0.069 J 0.048 J 0.048 J 0.047 J 0.051 J 0.18 J 0.075 J 0.051 J
Tin 5.7 U 5.9 U 5.2 UJ 5.3 UJ 5.6 U 5.6 U 5.9 U 6.1 U 6.3 U 7.6 U 6.9 U 8 U 7.6 U 8.5 U 9.9 U 5.7 UJ 5.6 UJ
Vanadium 147 J 213 J 150 170 177 J 88.5 J 151 J 320 J 272 J 232 J 190 J 371 J 170 J 282 J 214 J 227 149
Zinc 46.3 85.7 J 32.8 J 67.1 J 61.2 36.8 J 61.3 25.5 33.3 86.8 75 68.7 81.4 65.1 98.1 71.5 J 63.8 J
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TABLE D‐1
Phase I RFI Surface Soil Analytical Results
SWMU 67 Revised Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

67GW0667GW01 67GW02 67GW03 67GW04 67GW05 67SD05 67SS01 67SS02
67SB01-00 67SB02-00 67SB03-00 67SB04-00 67SB05-00 67SB06-00 67SB07-00

67GW07 67GW08 67SD01 67SD02 67SD03 67SD04

03/23/10
67SB08-00 67SB08-00D 67SD01 67SD01D

03/23/10 03/22/10 03/22/10 03/22/10 03/22/1003/24/10 03/25/10 03/26/10 03/25/10 03/24/10 03/22/10
67SD04 67SD05 67SS01 67SS0267SD02 67SD03

03/22/10 03/22/10 03/22/10 03/30/10 03/30/10

Wet Chemistry
Total organic carbon (TOC) (mg/kg) NA NA NA NA NA NA NA NA NA NA NA 25,440 14,030 25,600 47,770 NA NA

Total Petroleum Hydrocarbons ()
TPH-diesel range (UG/KG) 11,000 U 12,000 11,000 U 11,000 U 110,000 11,000 U 12,000 U 23,000 17,000 31,000 J 20,000 J 27,000 J 28,000 J 34,000 J 41,000 J 11,000 U 11,000 U
TPH-gas range (UG/KG) 570 U 590 UJ 540 U 530 U 570 U 570 U 610 U 650 U 630 U 760 U 720 U 820 U 790 U 860 U 1,100 UJ 570 U 570 U
C:\Users\KGraycoc\Desktop\data\[AppD-PhaseIRFI_RawData_030615.xlsx], Zamboni, Michael/WDC, 02/11/2015

Notes: _030615.xlsx]
Shading indicates detections Michael/WDC
NA - Not analyzed ##########
J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be 
inaccurate
mg/kg - Milligrams per kilogram
µg/kg - Micrograms per kilogram
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TABLE D‐2
Phase I RFI Subsurface Soil Analytical Results
SWMU 67 Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (µg/kg)
1,1,1,2-Tetrachloroethane 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
1,1,1-Trichloroethane 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
1,1,2,2-Tetrachloroethane 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
1,1,2-Trichloroethane 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
1,1-Dichloroethane 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
1,1-Dichloroethene 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
1,2,3-Trichloropropane 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
1,2,4-Trichlorobenzene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
1,2-Dibromo-3-chloropropane 12 U 12 U 13 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
1,2-Dibromoethane 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
1,2-Dichlorobenzene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
1,2-Dichloroethane 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
1,2-Dichloropropane 6.2 U 5.9 U 6.5 U 4.5 UJ 3.8 UJ 5.3 UJ 4.3 UJ 4.2 UJ 4.4 UJ 4.5 UJ 3.7 UJ 4.6 UJ 4.7 UJ 4.7 UJ
1,3-Dichlorobenzene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
1,4-Dichlorobenzene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
2-Butanone 31 U 6.8 J 11 J 11 U 9.6 U 13 U 11 U 17 U 11 U 8 J 9.3 U 7.2 J 12 U 12 U
2-Chloro-1,3-butadiene 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
2-Hexanone 31 U 30 U 32 U 11 U 9.6 U 13 U 11 U 1.5 J 11 U 11 U 9.3 U 11 U 12 U 12 U
4-Methyl-2-pentanone 31 U 30 U 32 U 11 U 9.6 U 13 U 11 U 11 U 11 U 11 U 9.3 U 11 U 12 U 12 U
Acetone 62 U 44 J 43 J 130 120 61 54 150 23 J 120 J 19 U 61 47 12 U
Acetonitrile 250 U 240 U 260 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Acrolein 120 U 120 U 130 U 45 R 38 R 53 R 43 R 42 R 44 R 45 R 37 R 46 R 47 R 47 R
Acrylonitrile 120 U 120 U 130 U 45 R 38 R 53 R 43 R 42 R 44 R 45 R 37 R 46 R 47 R 47 R
Allyl chloride 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Benzene 6.2 U 5.9 U 6.5 U 4.5 U 0.3 J 5.3 U 4.3 U 0.44 J 0.4 J 4.5 U 0.45 J 4.6 U 4.7 U 4.7 U
Bromodichloromethane 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Bromoform 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Bromomethane 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Carbon disulfide 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 4.9 J 4.3 U 0.72 J 4.4 U 0.95 J 3.7 U 5 4.7 U 4.7 U
Carbon tetrachloride 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Chlorobenzene 6.2 U 5.9 U 2.9 J 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Chloroethane 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Chloroform 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Chloromethane 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 0.92 J 0.3 J 4.2 U 4.4 UJ 0.44 J 3.7 U 4.6 U 4.7 U 4.7 U
cis-1,3-Dichloropropene 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Dibromochloromethane 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Dibromomethane 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Dichlorodifluoromethane (Freon-12) 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Ethylbenzene 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Ethyl methacrylate 6.2 U 5.9 U 6.5 U 45 U 38 U 53 U 43 U 42 U 44 U 45 U 37 U 46 U 47 U 47 U
Iodomethane 6.2 U 5.9 U 6.5 U 1.9 J 1 J 5.3 U 0.78 J 4.1 J 4.4 U 1.6 J 3.7 U 1.5 J 4.7 U 4.7 U
Isobutanol 250 U 240 U 260 U 220 R 190 R 260 R 210 R 210 R 220 R 230 R 190 R 230 R 230 R 230 R
Methacrylonitrile 120 U 120 U 130 U 45 U 38 U 53 U 43 U 42 U 44 U 45 U 37 U 46 U 47 U 47 U
m- and p-Xylene NA NA NA 9 U 7.6 U 11 U 8.5 U 8.5 U 8.8 U 9.1 U 7.5 U 9.1 U 9.3 U 9.3 U
Methyl methacrylate 6.2 U 5.9 U 6.5 U 45 R 38 R 53 R 43 R 42 R 44 R 45 R 37 R 46 R 47 R 47 R
Methylene chloride 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
o-Xylene NA NA NA 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Propionitrile 120 U 120 U 130 U 220 R 190 R 260 R 210 R 210 R 220 R 230 R 190 R 230 R 230 R 230 R
Styrene 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Tetrachloroethene 6.2 U 5.9 U 2.4 J 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Toluene 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
trans-1,2-Dichloroethene 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
trans-1,3-Dichloropropene 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
trans-1,4-Dichloro-2-butene 12 U 12 U 13 U 18 U 15 U 21 U 17 U 17 U 18 U 18 U 15 U 18 U 19 U 19 U
Trichloroethene 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Trichlorofluoromethane (Freon-11) 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Vinyl acetate 12 U 12 U 13 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Vinyl chloride 6.2 U 5.9 U 6.5 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Xylene, total 12 U 12 U 13 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U

Semivolatile Organic Compounds (µg/kg)
1,2,4,5-Tetrachlorobenzene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
1,4-Dioxane 420 U 410 U 480 U 220 R 190 R 260 R 210 R 210 R 220 R 230 R 190 R 230 R 230 R 230 R
1,4-Naphthoquinone 420 U 410 U 480 U 180 UJ 180 UJ 210 UJ 200 UJ 190 UJ 180 UJ 210 UJ 180 UJ 210 UJ 210 UJ 220 UJ
1-Naphthylamine 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 R 210 U 210 U 220 U
2,2'-Oxybis(1-chloropropane) 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
2,3,4,6-Tetrachlorophenol 420 U 410 U 480 U 360 U 350 U 410 U 400 U 370 U 350 U 410 U 350 U 400 U 410 U 430 U

03/26/10 03/25/10 03/25/10 03/24/10 03/24/1005/08/04 05/08/04 05/08/04 03/24/10 03/24/10 03/24/10 03/25/10 03/25/10 03/26/10
67SB05-01 67SB05-0567SB04-0313E-SB01-04 13E-SB02-05 13E-SB03-05 67SB01-01 67SB01-01D 67SB01-03 67SB02-01 67SB02-02 67SB03-01 67SB03-04 67SB04-01

67GW04 67GW0567GW0313E-SB01 13E-SB02 13E-SB03 67GW01 67GW02
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TABLE D‐2
Phase I RFI Subsurface Soil Analytical Results
SWMU 67 Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

03/26/10 03/25/10 03/25/10 03/24/10 03/24/1005/08/04 05/08/04 05/08/04 03/24/10 03/24/10 03/24/10 03/25/10 03/25/10 03/26/10
67SB05-01 67SB05-0567SB04-0313E-SB01-04 13E-SB02-05 13E-SB03-05 67SB01-01 67SB01-01D 67SB01-03 67SB02-01 67SB02-02 67SB03-01 67SB03-04 67SB04-01

67GW04 67GW0567GW0313E-SB01 13E-SB02 13E-SB03 67GW01 67GW02

2,4,5-Trichlorophenol 420 U 410 U 480 U 360 U 350 U 410 U 400 U 370 U 350 U 410 U 350 U 400 U 410 U 430 U
2,4,6-Trichlorophenol 420 U 410 U 480 U 360 U 350 U 410 U 400 U 370 U 350 U 410 U 350 U 400 U 410 U 430 U
2,4-Dichlorophenol 420 U 410 U 480 U 360 U 350 U 410 U 400 UJ 370 UJ 350 U 410 U 350 U 400 U 410 U 430 U
2,4-Dimethylphenol 420 U 410 U 480 U 360 U 350 U 410 U 400 U 370 U 350 U 410 U 350 U 400 U 410 U 430 U
2,4-Dinitrophenol 2,200 U 2,100 U 2,500 U 360 U 350 U 410 U 400 U 370 U 350 U 410 U 350 U 400 U 410 U 430 U
2,4-Dinitrotoluene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
2,6-Dichlorophenol 420 U 410 U 480 U 360 UJ 350 UJ 410 UJ 400 UJ 370 UJ 350 UJ 410 UJ 350 UJ 400 UJ 410 UJ 430 UJ
2,6-Dinitrotoluene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
2-Acetylaminofluorene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
2-Chloronaphthalene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
2-Chlorophenol 420 U 410 U 480 U 360 U 350 U 410 U 400 U 370 U 350 U 410 U 350 U 400 U 410 UJ 430 U
2-Methyl-5-nitroaniline 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
2-Methylaniline 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
2-Methylnaphthalene 420 U 410 U 480 U 9 U 8.8 U 10 U 10 U 9.3 U 8.9 U 10 U 8.9 U 10 U 10 U 11 U
2-Methylphenol 420 U 410 U 480 U 360 U 350 U 410 U 400 U 370 U 350 U 410 U 350 U 400 U 410 U 430 U
2-Naphthylamine 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
2-Nitroaniline 2,200 U 2,100 U 2,500 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
2-Nitrophenol 420 U 410 U 480 U 360 U 350 U 410 U 400 U 370 U 350 U 410 U 350 U 400 U 410 U 430 U
2-Picoline 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
3,3'-Dichlorobenzidine 850 U 810 U 960 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
3,3'-Dimethylbenzidine 2,200 U 2,100 U 2,500 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 R 210 U 210 U 220 U
3-Methylcholanthrene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
3-Methylphenol NA NA NA 270 UJ 260 UJ 310 UJ 300 UJ 280 UJ 270 U 310 U 270 U 300 U 310 U 320 UJ
3-Nitroaniline 2,200 U 2,100 U 2,500 U 360 U 350 U 410 U 400 U 370 U 350 U 410 U 350 U 400 U 410 U 430 U
4,6-Dinitro-2-methylphenol 2,200 U 2,100 U 2,500 U 360 U 350 U 410 U 400 U 370 U 350 U 410 U 350 U 400 U 410 U 430 U
4-Aminobiphenyl 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
4-Bromophenyl-phenylether 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
4-Chloro-3-methylphenol 420 U 410 U 480 U 360 U 350 U 410 U 400 U 370 U 350 U 410 U 350 U 400 U 410 U 430 U
4-Chloroaniline 850 U 810 U 960 U 360 U 350 U 410 U 400 U 370 U 350 U 410 U 350 U 400 U 410 U 430 U
4-Chlorophenyl-phenylether 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
4-Methylphenol 420 U 410 U 480 U 270 U 260 U 310 U 300 U 280 U 270 U 310 U 270 U 300 U 310 U 320 U
4-Nitroaniline 2,200 U 2,100 U 2,500 U 360 U 350 U 410 U 400 U 370 U 350 U 410 U 350 U 400 U 410 U 430 U
4-Nitrophenol 2,200 U 2,100 U 2,500 U 360 U 350 U 410 U 400 U 370 U 350 U 410 U 350 U 400 U 410 U 430 U
4-Nitroquinoline-1-oxide 4,200 U 4,100 U 4,800 U 180 UJ 180 UJ 210 UJ 200 UJ 190 UJ 180 UJ 210 UJ 180 UJ 210 UJ 210 UJ 220 UJ
7,12-Dimethylbenz(a)anthracene 420 U 410 U 480 U 180 UJ 180 UJ 210 UJ 200 UJ 190 UJ 180 UJ 210 UJ 180 UJ 210 UJ 210 UJ 220 UJ
a,a-Dimethylphenethylamine 86,000 U 83,000 U 97,000 U NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 420 U 410 U 480 U 9 U 8.8 U 10 U 10 U 9.3 U 8.9 U 10 U 8.9 U 10 U 10 U 11 U
Acenaphthylene 420 U 410 U 480 U 9 U 8.8 U 10 U 10 U 0.67 J 8.9 U 10 U 1.2 J 10 U 10 U 11 U
Acetophenone 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Aniline 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 UJ 220 U
Anthracene 420 U 410 U 480 U 9 U 0.63 J 10 U 10 U 9.3 U 8.9 U 10 U 1.5 J 10 U 10 U 11 U
Aramite 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Benzo(a)anthracene 420 U 410 U 480 U 9 U 1.5 J 10 U 10 UJ 9.3 UJ 0.9 J 0.78 J 4.8 J 10 U 10 U 11 U
Benzo(a)pyrene 420 U 410 U 480 U 0.45 J 1.6 J 10 U 10 U 9.3 U 0.66 J 10 U 5.6 J 10 U 10 U 11 U
Benzo(b)fluoranthene 420 U 410 U 480 U 9 UJ 1.1 J 10 UJ 10 UJ 9.3 UJ 1 NJ 0.84 NJ 4.6 J 10 U 10 UJ 11 UJ
Benzo(g,h,i)perylene 120 J 75 J 480 U 9 U 1.5 J 0.56 J 10 UJ 9.3 UJ 8.9 U 10 U 3.6 J 0.79 J 10 U 11 U
Benzo(k)fluoranthene 420 U 410 U 480 U 0.48 J 1.5 J 10 U 10 UJ 9.3 UJ 0.95 NJ 0.79 NJ 8.9 U 10 U 10 U 11 U
Benzyl alcohol 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 UJ 220 U
bis(2-Chloroethoxy)methane 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
bis(2-Chloroethyl)ether 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
bis(2-Ethylhexyl)phthalate 420 U 410 U 480 U 180 U 61 J 210 U 200 U 190 U 46 J 210 U 49 J 61 J 210 U 220 U
Butylbenzylphthalate 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Chrysene 420 U 410 U 480 U 9 U 1.3 J 10 U 10 U 9.3 U 0.8 J 10 U 6.4 J 10 U 10 U 11 U
Dibenz(a,h)anthracene 110 J 63 J 480 U 9 U 8.8 UJ 10 U 10 UJ 9.3 UJ 8.9 U 10 U 8.9 U 10 U 10 U 11 U
Dibenzofuran 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Diethylphthalate 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Dimethyl phthalate 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Di-n-butylphthalate 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Di-n-octylphthalate 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Ethyl methanesulfonate 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Fluoranthene 420 U 410 U 480 U 9 U 8.8 U 10 U 10 U 9.3 U 8.9 U 10 U 16 10 U 10 U 11 U
Fluorene 420 U 410 U 480 U 9 UJ 8.8 UJ 10 UJ 10 U 9.3 U 8.9 U 10 U 8.9 U 10 U 10 UJ 11 UJ
Hexachlorobenzene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Hexachlorobutadiene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Hexachlorocyclopentadiene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Hexachloroethane 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Hexachlorophene 220,000 U 210,000 U 250,000 U NA NA NA NA NA NA NA NA NA NA NA
Hexachloropropene 420 U 410 U 480 U 180 UJ 180 UJ 210 UJ 200 UJ 190 UJ 180 UJ 210 UJ 180 UJ 210 UJ 210 UJ 220 UJ
Indeno(1,2,3-cd)pyrene 110 J 60 J 480 U 0.49 J 1.8 J 0.67 J 10 UJ 9.3 UJ 8.9 U 0.55 J 5.4 J 10 U 10 U 11 U
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TABLE D‐2
Phase I RFI Subsurface Soil Analytical Results
SWMU 67 Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name
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Isophorone 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Isosafrole 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Methapyrilene 86,000 U 83,000 U 97,000 U 180 UJ 180 UJ 210 UJ 200 R 190 R 180 U 210 U 180 R 210 U 210 UJ 220 UJ
Methyl methanesulfonate 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 UJ 220 U
Naphthalene 420 U 410 U 480 U 9 U 8.8 U 1.4 J 10 U 9.3 U 8.9 U 10 U 8.9 U 10 U 10 U 11 U
n-Nitrosodiethylamine 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
n-Nitrosodimethylamine 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
n-Nitroso-di-n-butylamine 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
n-Nitroso-di-n-propylamine 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 UJ 220 U
n-Nitrosodiphenylamine 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
N-Nitrosomorpholine 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
n-Nitroso-n-methylethylamine 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
N-Nitrosopiperidine 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
n-Nitrosopyrrolidine 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Nitrobenzene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
O,O,O-Triethyl phosphorothioate 420 U 410 U 480 U NA NA NA NA NA NA NA NA NA NA NA
p-Dimethylaminoazobenzene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Pentachlorobenzene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Pentachloroethane 31 U 30 U 32 U 4.5 U 3.8 U 5.3 U 4.3 U 4.2 U 4.4 U 4.5 U 3.7 U 4.6 U 4.7 U 4.7 U
Pentachloronitrobenzene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Pentachlorophenol 2,200 U 2,100 U 2,500 U 360 U 350 U 410 U 400 U 370 U 350 U 410 U 350 U 400 U 410 U 430 U
Phenacetin 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
Phenanthrene 420 U 410 U 480 U 9 U 8.8 U 10 U 10 U 9.3 U 8.9 U 2.2 J 6.3 J 10 U 10 U 11 U
Phenol 420 U 410 U 480 U 360 U 350 U 410 U 400 U 370 U 350 U 410 U 350 U 400 U 410 U 430 U
p-Phenylenediamine 2,200 U 2,100 U 2,500 U 1,800 R 1,800 R 2,100 R 2,000 R 1,900 R 1,800 R 2,100 R 1,800 R 2,100 R 2,100 R 2,200 R
Pronamide 420 U 410 U 480 U 360 U 350 U 410 U 400 U 370 U 350 U 410 U 350 U 400 U 410 U 430 U
Pyrene 420 U 410 U 480 U 9 U 1.1 J 0.74 J 0.68 J 9.3 U 0.99 J 1.5 J 13 0.73 J 10 U 11 U
Pyridine 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 UJ 220 U
Safrole 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U

Herbicides (µg/kg)
cis-Diallate NA NA NA 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
trans-Diallate NA NA NA 180 UJ 180 UJ 210 UJ 200 UJ 190 UJ 180 UJ 210 UJ 180 UJ 210 UJ 210 UJ 220 UJ
Diallate 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 UJ 220 U
Dinoseb 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U

Explosives (µg/kg)
1,3,5-Trinitrobenzene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U
1,3-Dinitrobenzene 420 U 410 U 480 U 180 U 180 U 210 U 200 U 190 U 180 U 210 U 180 U 210 U 210 U 220 U

Total Metals (mg/kg)
Antimony 2.4 U 2.2 U 2.7 U 1.1 UJ 1.1 UJ 6.2 UJ 1.2 UJ 1.1 UJ 0.14 J 6.1 UJ 1.1 UJ 0.2 J 1.2 UJ 1.2 UJ
Arsenic 1.2 U 0.85 B 1.3 U 0.66 0.63 3.1 U 0.6 U 1.2 0.37 J 3.1 U 0.85 0.95 1.4 0.97
Barium 250 190 140 114 153 652 251 282 58.8 18.3 J 66.9 139 22.6 55.4
Beryllium 0.21 B 0.32 B 0.33 B 0.32 J 0.35 J 4.9 0.78 0.55 J 0.19 J 0.32 J 0.18 J 0.57 0.21 J 0.097 J
Cadmium 3 U 0.56 U 0.67 U 0.22 J 0.2 J 0.85 J 0.2 J 0.45 J 0.21 J 3.1 U 0.27 J 0.4 J 0.13 J 0.59 U
Chromium 10 9 40 34.7 37.6 233 57.6 J 48.8 J 6.7 J 11.5 J 41.7 J 22.4 J 20.4 9.6
Cobalt 10 23 36 27.4 J 30.7 J 472 J 28.8 J 99.2 J 27.1 15 22.7 39.5 11.6 J 1.9 J
Copper 36 18 120 91.4 J 98.2 J 681 J 138 J 56.2 J 78.4 28.7 92.3 42.1 34.5 J 29.3 J
Lead 1.9 0.83 1.9 142 R 7.5 R 12.3 J 4.5 8.5 1.1 1.7 J 8.3 4.4 4.7 J 2.1 J
Mercury 0.019 B 0.023 U 0.019 B 0.024 0.027 0.041 U 0.02 J 0.098 0.035 U 0.082 0.035 U 0.12 0.22 0.043 U
Nickel 4.9 5.4 18 12.5 14.3 J 310 26.6 J 15.4 J 5.3 4.7 15.8 6.6 3.4 1.3
Selenium 1.2 U 1.1 U 1.3 U 0.95 J 0.96 J 5.9 J 1 J 1.7 J 0.22 J 1.4 J 0.37 J 2.2 J 2.4 J 1.3 J
Silver 1.2 U 1.1 U 1.3 U 0.69 0.53 U 3.1 U 0.6 U 0.56 U 0.05 J 3.1 U 0.54 U 0.099 J 0.62 U 0.59 U
Thallium 1.2 U 1.1 U 1.3 U 0.26 J 0.31 J 4.2 0.58 J 0.21 J 0.055 J 3.1 U 0.039 J 0.059 J 0.061 J 0.035 J
Tin 2 B 1.6 B 2.1 B 5.3 U 5.3 U 6.2 U 5.6 U 5.6 U 5.2 UJ 6.1 UJ 5.3 UJ 5.9 UJ 6.2 U 5.9 U
Vanadium 240 210 200 196 J 200 J 1,480 J 228 J 306 J 160 176 143 233 267 J 155 J
Zinc 52 210 67 62.8 72 541 97 J 67.4 J 64.5 J 48.1 J 55.5 J 63.4 J 19.6 15.6

Wet Chemistry
% Solids (pct) NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total Petroleum Hydrocarbons ()
Diesel fuel (UG/KG) 2,700 J 2,600 J 3,200 J NA NA NA NA NA NA NA NA NA NA NA
Specific Identification of Gasoline (UG/KG) 300 U 270 U 270 U NA NA NA NA NA NA NA NA NA NA NA
TPH-diesel range (UG/KG) NA NA NA 11,000 U 11,000 U 12,000 U 12,000 U 13,000 11,000 U 13,000 U 11,000 U 12,000 U 18,000 13,000 U
TPH-gas range (UG/KG) NA NA NA 540 U 530 U 620 U 600 U 560 U 540 U 620 U 530 U 610 U 620 U 650 U
C:\Users\KGraycoc\Desktop\data\[AppD-PhaseIRFI_RawData_030615.xlsx], Zamboni, Michael/WDC, 02/11/2015
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TABLE D‐2
Phase I RFI Subsurface Soil Analytical Results
SWMU 67 Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

03/26/10 03/25/10 03/25/10 03/24/10 03/24/1005/08/04 05/08/04 05/08/04 03/24/10 03/24/10 03/24/10 03/25/10 03/25/10 03/26/10
67SB05-01 67SB05-0567SB04-0313E-SB01-04 13E-SB02-05 13E-SB03-05 67SB01-01 67SB01-01D 67SB01-03 67SB02-01 67SB02-02 67SB03-01 67SB03-04 67SB04-01

67GW04 67GW0567GW0313E-SB01 13E-SB02 13E-SB03 67GW01 67GW02

Notes: ta_030615.xlsx]
Shading indicates detections i, Michael/WDC
NA - Not analyzed ############
B - Analyte not detected above the level reported in 
blanks
J - Analyte present, value may or may not be accurate or 
precise
NJ - Qualitative identification questionable due to poor 
resolution, presumptively present at approximate quantity

R - Unreliable Result
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be 
inaccurate
mg/kg - Milligrams per kilogram
pct - Percent
µg/kg - Micrograms per kilogram
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TABLE D‐2
Phase I RFI Subsurface Soil Analytical Results
SWMU 67 Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (µg/kg)
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Chloro-1,3-butadiene
2-Hexanone
4-Methyl-2-pentanone
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Allyl chloride
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Ethyl methacrylate
Iodomethane
Isobutanol
Methacrylonitrile
m- and p-Xylene
Methyl methacrylate
Methylene chloride
o-Xylene
Propionitrile
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
trans-1,4-Dichloro-2-butene
Trichloroethene
Trichlorofluoromethane (Freon-11)
Vinyl acetate
Vinyl chloride
Xylene, total

Semivolatile Organic Compounds (µg/kg)
1,2,4,5-Tetrachlorobenzene
1,4-Dioxane
1,4-Naphthoquinone
1-Naphthylamine
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol

4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 UJ 4 UJ 4.7 UJ 4.3 UJ 5.5 UJ 3.8 UJ 4.4 UJ NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
11 U 9.9 U 12 U 2.2 J 14 U 9.6 UJ 11 U NA NA NA NA NA

4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
11 U 9.9 U 12 U 11 U 14 U 9.6 UJ 11 U NA NA NA NA NA
11 U 9.9 U 12 U 11 U 14 U 9.6 UJ 11 U NA NA NA NA NA
88 52 21 U 29 17 U 61 J 11 U NA NA NA NA NA

4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
42 R 40 R 47 R 43 R 55 R 38 R 44 R NA NA NA NA NA
42 R 40 R 47 R 43 R 55 R 38 R 44 R NA NA NA NA NA

4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 UJ 4.7 J 4.7 U 0.65 J 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
42 U 40 U 47 U 43 U 55 U 38 UJ 44 U NA NA NA NA NA

1.3 J 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
210 R 200 R 240 R 210 R 280 R 190 R 220 R NA NA NA NA NA
42 U 40 U 47 U 43 U 55 U 38 UJ 44 U NA NA NA NA NA

8.5 U 7.9 U 9.4 U 8.5 U 0.32 J 7.7 UJ 8.8 U NA NA NA NA NA
42 R 40 R 47 R 43 R 55 R 38 R 44 R NA NA NA NA NA

4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
210 R 200 R 240 R 210 R 280 R 190 R 220 R NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
17 U 16 U 19 U 17 U 22 U 15 UJ 18 U NA NA NA NA NA

4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 0.31 J 3.8 UJ 4.4 U NA NA NA NA NA

200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
210 R 200 R 240 R 210 R 280 R 190 R 220 R NA NA NA NA NA
200 UJ 190 UJ 200 UJ 200 UJ 220 UJ 200 UJ 220 UJ NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
380 U 370 U 400 U 380 U 430 U 380 U 420 U NA NA NA NA NA

01/24/14 01/24/14 07/03/14 07/03/14 07/03/1403/22/1003/23/10 03/23/10 03/23/10 03/23/10 03/23/10 03/22/10
NAPR-W67-SB09RP-0507 NAPR-W67-SB10-0507NAPR-W67-SB09R-050767SB06-01 67SB06-01D 67SB06-05 67SB07-01 67SB07-05 67SB08-01 67SB08-05 NAPR-W67-SB09-0507 NAPR-W67-SB09P-0507

67GW06 67GW07 67GW08 67SB09 67SB09R 67SB10
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TABLE D‐2
Phase I RFI Subsurface Soil Analytical Results
SWMU 67 Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-5-nitroaniline
2-Methylaniline
2-Methylnaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Methylphenol
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
a,a-Dimethylphenethylamine
Acenaphthene
Acenaphthylene
Acetophenone
Aniline
Anthracene
Aramite
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzyl alcohol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Di-n-butylphthalate
Di-n-octylphthalate
Ethyl methanesulfonate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Indeno(1,2,3-cd)pyrene

01/24/14 01/24/14 07/03/14 07/03/14 07/03/1403/22/1003/23/10 03/23/10 03/23/10 03/23/10 03/23/10 03/22/10
NAPR-W67-SB09RP-0507 NAPR-W67-SB10-0507NAPR-W67-SB09R-050767SB06-01 67SB06-01D 67SB06-05 67SB07-01 67SB07-05 67SB08-01 67SB08-05 NAPR-W67-SB09-0507 NAPR-W67-SB09P-0507

67GW06 67GW07 67GW08 67SB09 67SB09R 67SB10

380 U 370 U 400 U 380 U 430 U 380 U 420 U NA NA NA NA NA
380 U 370 U 400 U 380 U 430 U 380 U 420 U NA NA NA NA NA
380 UJ 370 UJ 400 UJ 380 U 430 U 380 U 420 U NA NA NA NA NA
380 U 370 U 400 U 380 U 430 U 380 U 420 U NA NA NA NA NA
380 U 370 U 400 U 380 U 430 U 380 U 420 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
380 UJ 370 UJ 400 UJ 380 UJ 430 UJ 380 UJ 420 UJ NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
380 U 370 U 400 U 380 UJ 430 UJ 380 UJ 420 UJ NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
9.7 U 9.3 U 0.93 J 9.5 UJ 11 UJ 9.7 UJ 11 UJ NA NA NA NA NA
380 U 370 U 400 U 380 U 430 U 380 U 420 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
380 U 370 U 400 U 380 U 430 U 380 U 420 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
290 UJ 280 U 300 U 290 U 320 U 290 U 320 U NA NA NA NA NA
380 U 370 U 400 U 380 U 430 U 380 U 420 U NA NA NA NA NA
380 U 370 U 400 U 380 U 430 U 380 U 420 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
380 U 370 U 400 U 380 U 430 U 380 U 420 U NA NA NA NA NA
380 U 370 U 400 U 380 U 430 U 380 U 420 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
290 U 280 U 300 U 290 U 320 U 290 U 320 U NA NA NA NA NA
380 U 370 U 400 U 380 U 430 U 380 U 420 U NA NA NA NA NA
380 U 370 U 400 U 380 U 430 U 380 U 420 U NA NA NA NA NA
200 UJ 190 UJ 200 UJ 200 UJ 220 UJ 200 UJ 220 UJ NA NA NA NA NA
200 UJ 190 UJ 200 UJ 200 UJ 220 UJ 200 UJ 220 UJ NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
9.7 U 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U NA NA NA NA NA
9.7 U 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 UJ 220 UJ 200 UJ 220 UJ NA NA NA NA NA

0.52 J 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA

0.83 J 9.3 U 10 UJ 9.5 U 11 U 9.7 U 11 U NA NA NA NA NA
0.47 J 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U NA NA NA NA NA
0.79 J 9.3 UJ 10 UJ 9.5 UJ 11 UJ 9.7 UJ 11 UJ NA NA NA NA NA

1 J 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U NA NA NA NA NA
0.51 J 9.3 UJ 10 UJ 9.5 U 11 U 9.7 U 11 U NA NA NA NA NA
200 U 190 U 200 U 200 UJ 220 UJ 200 UJ 220 UJ NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA

0.74 J 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U NA NA NA NA NA
9.7 UJ 9.3 U 10 UJ 9.5 U 11 U 9.7 U 11 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 24 J 29 J 21 J 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
1.6 J 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U NA NA NA NA NA
9.7 U 9.3 UJ 10 U 9.5 U 11 U 9.7 U 11 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
200 UJ 190 UJ 200 UJ 200 UJ 220 UJ 200 UJ 220 UJ NA NA NA NA NA
0.5 J 9.3 U 10 UJ 9.5 UJ 11 UJ 9.7 UJ 11 UJ NA NA NA NA NA
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TABLE D‐2
Phase I RFI Subsurface Soil Analytical Results
SWMU 67 Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Naphthalene
n-Nitrosodiethylamine
n-Nitrosodimethylamine
n-Nitroso-di-n-butylamine
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine
N-Nitrosomorpholine
n-Nitroso-n-methylethylamine
N-Nitrosopiperidine
n-Nitrosopyrrolidine
Nitrobenzene
O,O,O-Triethyl phosphorothioate
p-Dimethylaminoazobenzene
Pentachlorobenzene
Pentachloroethane
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenanthrene
Phenol
p-Phenylenediamine
Pronamide
Pyrene
Pyridine
Safrole

Herbicides (µg/kg)
cis-Diallate
trans-Diallate
Diallate
Dinoseb

Explosives (µg/kg)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene

Total Metals (mg/kg)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc

Wet Chemistry
% Solids (pct)

Total Petroleum Hydrocarbons ()
Diesel fuel (UG/KG)
Specific Identification of Gasoline (UG/KG)
TPH-diesel range (UG/KG)
TPH-gas range (UG/KG)
C:\Users\KGraycoc\Desktop\data\[AppD-PhaseIRFI_RawData_030615

01/24/14 01/24/14 07/03/14 07/03/14 07/03/1403/22/1003/23/10 03/23/10 03/23/10 03/23/10 03/23/10 03/22/10
NAPR-W67-SB09RP-0507 NAPR-W67-SB10-0507NAPR-W67-SB09R-050767SB06-01 67SB06-01D 67SB06-05 67SB07-01 67SB07-05 67SB08-01 67SB08-05 NAPR-W67-SB09-0507 NAPR-W67-SB09P-0507

67GW06 67GW07 67GW08 67SB09 67SB09R 67SB10

200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 R 190 R 200 R 200 UJ 220 UJ 200 UJ 220 UJ NA NA NA NA NA
200 U 190 U 200 U 200 UJ 220 UJ 200 UJ 220 UJ NA NA NA NA NA
9.7 U 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 UJ 220 UJ 200 UJ 220 UJ NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
4.2 U 4 U 4.7 U 4.3 U 5.5 U 3.8 UJ 4.4 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
380 U 370 U 400 U 380 U 430 U 380 U 420 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
2.2 J 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U NA NA NA NA NA
380 U 370 U 400 U 380 U 430 U 380 U 420 U NA NA NA NA NA

2,000 R 1,900 R 2,000 R 2,000 R 2,200 R 2,000 R 2,200 R NA NA NA NA NA
380 U 370 U 400 U 380 U 430 U 380 U 420 U NA NA NA NA NA
1.4 J 9.3 U 10 U 9.5 U 11 U 9.7 U 11 U NA NA NA NA NA
200 U 190 U 200 U 200 UJ 220 UJ 200 UJ 220 UJ NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA

200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 UJ 190 UJ 200 UJ 200 UJ 220 UJ 200 UJ 220 UJ NA NA NA NA NA
200 U 190 U 200 U 200 UJ 220 UJ 200 UJ 220 UJ NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA

200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA
200 U 190 U 200 U 200 U 220 U 200 U 220 U NA NA NA NA NA

1.2 UJ 1.1 UJ 1.2 UJ 1.1 UJ 5.9 UJ 1.1 UJ 1.2 UJ NA NA NA NA NA
1.8 0.6 0.28 J 0.71 3 U 0.95 0.62 U NA NA NA NA NA
122 J 174 J 4.5 J 99 87.4 112 58.6 NA NA NA NA NA

0.63 0.31 J 0.23 J 0.15 J 1.4 J 0.42 J 0.071 J NA NA NA NA NA
0.38 J 0.21 J 0.068 J 0.16 J 0.31 J 0.33 J 0.15 J NA NA NA NA NA
36.6 J 14.6 J 2.5 J 7.5 76.9 10.8 7.1 NA NA NA NA NA
105 J 44 J 5.2 J 29.6 J 75.2 J 58.8 J 20.3 J 7.4 7.2 24.8 25.9 18.8

44.9 J 37.8 J 13.6 J 71 J 493 J 36 J 39.5 J NA NA NA NA NA
9 J 4.3 J 2.5 0.91 J 5.2 J 27.4 J 0.62 U NA NA NA NA NA

0.13 0.032 J 0.04 U 0.038 U 0.043 U 0.093 0.042 U NA NA NA NA NA
9.4 J 5.3 J 1.6 J 6 26 5 5.6 NA NA NA NA NA
2.4 J 1.1 J 0.59 J 0.41 J 2.6 J 1.8 J 0.33 J NA NA NA NA NA

0.58 U 0.56 U 0.6 U 0.53 U 3 U 0.57 U 0.62 U NA NA NA NA NA
0.2 J 0.076 J 0.6 U 0.036 J 3 U 0.066 J 0.62 U NA NA NA NA NA
5.7 U 5.3 U 5.8 U 5.9 U 5.9 U 5.7 U 6.2 U NA NA NA NA NA
325 J 188 J 105 J 161 J 821 J 174 J 196 J NA NA NA NA NA

72.7 J 36.8 J 40 J 68.3 298 64.6 56.8 NA NA NA NA NA

NA NA NA NA NA NA NA 88 88 83 82 84

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

12,000 U 11,000 U 12,000 U 14,000 14,000 16,000 20,000 NA NA NA NA NA
580 U 560 U 600 U 570 U 650 U 580 U 630 U NA NA NA NA NA
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TABLE D‐2
Phase I RFI Subsurface Soil Analytical Results
SWMU 67 Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name
Notes:

Shading indicates detections
NA - Not analyzed
B - Analyte not detected above the level reported in 
blanks
J - Analyte present, value may or may not be accurate or 
precise
NJ - Qualitative identification questionable due to poor 
resolution, presumptively present at approximate quantity

R - Unreliable Result
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be 
inaccurate
mg/kg - Milligrams per kilogram
pct - Percent
µg/kg - Micrograms per kilogram

01/24/14 01/24/14 07/03/14 07/03/14 07/03/1403/22/1003/23/10 03/23/10 03/23/10 03/23/10 03/23/10 03/22/10
NAPR-W67-SB09RP-0507 NAPR-W67-SB10-0507NAPR-W67-SB09R-050767SB06-01 67SB06-01D 67SB06-05 67SB07-01 67SB07-05 67SB08-01 67SB08-05 NAPR-W67-SB09-0507 NAPR-W67-SB09P-0507

67GW06 67GW07 67GW08 67SB09 67SB09R 67SB10
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TABLE D‐2
Phase I RFI Subsurface Soil Analytical Results
SWMU 67 Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (µg/kg)
1,1,1,2-Tetrachloroethane
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichloropropane
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Chloro-1,3-butadiene
2-Hexanone
4-Methyl-2-pentanone
Acetone
Acetonitrile
Acrolein
Acrylonitrile
Allyl chloride
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Dibromochloromethane
Dibromomethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Ethyl methacrylate
Iodomethane
Isobutanol
Methacrylonitrile
m- and p-Xylene
Methyl methacrylate
Methylene chloride
o-Xylene
Propionitrile
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
trans-1,4-Dichloro-2-butene
Trichloroethene
Trichlorofluoromethane (Freon-11)
Vinyl acetate
Vinyl chloride
Xylene, total

Semivolatile Organic Compounds (µg/kg)
1,2,4,5-Tetrachlorobenzene
1,4-Dioxane
1,4-Naphthoquinone
1-Naphthylamine
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

07/03/14 07/03/14 07/03/14 07/03/1407/03/14
NAPR-W67-SB14-0507NAPR-W67-SB11-0507 NAPR-W67-SB12-0507 NAPR-W67-SB12-0709 NAPR-W67-SB13-0507

67SB1467SB11 67SB12 67SB13
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TABLE D‐2
Phase I RFI Subsurface Soil Analytical Results
SWMU 67 Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dichlorophenol
2,6-Dinitrotoluene
2-Acetylaminofluorene
2-Chloronaphthalene
2-Chlorophenol
2-Methyl-5-nitroaniline
2-Methylaniline
2-Methylnaphthalene
2-Methylphenol
2-Naphthylamine
2-Nitroaniline
2-Nitrophenol
2-Picoline
3,3'-Dichlorobenzidine
3,3'-Dimethylbenzidine
3-Methylcholanthrene
3-Methylphenol
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Aminobiphenyl
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
4-Nitroquinoline-1-oxide
7,12-Dimethylbenz(a)anthracene
a,a-Dimethylphenethylamine
Acenaphthene
Acenaphthylene
Acetophenone
Aniline
Anthracene
Aramite
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzyl alcohol
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Di-n-butylphthalate
Di-n-octylphthalate
Ethyl methanesulfonate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Hexachlorophene
Hexachloropropene
Indeno(1,2,3-cd)pyrene

07/03/14 07/03/14 07/03/14 07/03/1407/03/14
NAPR-W67-SB14-0507NAPR-W67-SB11-0507 NAPR-W67-SB12-0507 NAPR-W67-SB12-0709 NAPR-W67-SB13-0507

67SB1467SB11 67SB12 67SB13

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
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TABLE D‐2
Phase I RFI Subsurface Soil Analytical Results
SWMU 67 Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name
Isophorone
Isosafrole
Methapyrilene
Methyl methanesulfonate
Naphthalene
n-Nitrosodiethylamine
n-Nitrosodimethylamine
n-Nitroso-di-n-butylamine
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine
N-Nitrosomorpholine
n-Nitroso-n-methylethylamine
N-Nitrosopiperidine
n-Nitrosopyrrolidine
Nitrobenzene
O,O,O-Triethyl phosphorothioate
p-Dimethylaminoazobenzene
Pentachlorobenzene
Pentachloroethane
Pentachloronitrobenzene
Pentachlorophenol
Phenacetin
Phenanthrene
Phenol
p-Phenylenediamine
Pronamide
Pyrene
Pyridine
Safrole

Herbicides (µg/kg)
cis-Diallate
trans-Diallate
Diallate
Dinoseb

Explosives (µg/kg)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene

Total Metals (mg/kg)
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Tin
Vanadium
Zinc

Wet Chemistry
% Solids (pct)

Total Petroleum Hydrocarbons ()
Diesel fuel (UG/KG)
Specific Identification of Gasoline (UG/KG)
TPH-diesel range (UG/KG)
TPH-gas range (UG/KG)
C:\Users\KGraycoc\Desktop\data\[AppD-PhaseIRFI_RawData_030615

07/03/14 07/03/14 07/03/14 07/03/1407/03/14
NAPR-W67-SB14-0507NAPR-W67-SB11-0507 NAPR-W67-SB12-0507 NAPR-W67-SB12-0709 NAPR-W67-SB13-0507

67SB1467SB11 67SB12 67SB13

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA
NA NA NA NA NA

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

26.1 36.2 29.3 36.5 25.5
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA

87 82 77 87 84

NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
NA NA NA NA NA
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TABLE D‐2
Phase I RFI Subsurface Soil Analytical Results
SWMU 67 Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name
Notes:

Shading indicates detections
NA - Not analyzed
B - Analyte not detected above the level reported in 
blanks
J - Analyte present, value may or may not be accurate or 
precise
NJ - Qualitative identification questionable due to poor 
resolution, presumptively present at approximate quantity

R - Unreliable Result
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be 
inaccurate
mg/kg - Milligrams per kilogram
pct - Percent
µg/kg - Micrograms per kilogram

07/03/14 07/03/14 07/03/14 07/03/1407/03/14
NAPR-W67-SB14-0507NAPR-W67-SB11-0507 NAPR-W67-SB12-0507 NAPR-W67-SB12-0709 NAPR-W67-SB13-0507

67SB1467SB11 67SB12 67SB13
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TABLE D‐3
Phase I RFI Groundwater Analytical Results
SWMU 67 Revised Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (µg/l)
1,1,1,2-Tetrachloroethane 1 U 1 U 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
1,1,1-Trichloroethane 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2,2-Tetrachloroethane 1 U 1 U 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
1,1,2-Trichloroethane 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1-Dichloroethane 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1-Dichloroethene 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2,3-Trichloropropane 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2,4-Trichlorobenzene 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
1,2-Dibromo-3-chloropropane 1 U 1 U 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
1,2-Dibromoethane 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichlorobenzene 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
1,2-Dichloroethane 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,3-Dichlorobenzene 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
1,4-Dichlorobenzene 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
2-Butanone 10 U 10 U 2.5 R 2.5 R 2.5 R 2.5 R 5.2 J 2.5 R 2.5 R 2.5 R 2.5 R
2-Chloro-1,3-butadiene 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2-Hexanone 10 U 10 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
4-Methyl-2-pentanone 10 U 10 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
Acetone 8 J 7 J 11 J 12 J 2.5 R 7.9 J 30 J 6 J 3.9 R 2.5 R 2.5 R
Acetonitrile 40 U 40 U 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
Acrolein 20 U 20 U 5 R 5 R 5 R 5 R 5 R 5 R 5 R 5 R 5 R
Acrylonitrile 20 U 20 U 5 R 5 R 5 R 5 R 5 R 5 R 5 R 5 R 5 R
Allyl chloride 1 U 1 U 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
Benzene 1 U 1 U 0.031 J 0.5 U 0.5 U 0.5 U 0.11 J 0.053 J 0.5 U 0.5 U 0.5 U
Bromodichloromethane 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Bromoform 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Bromomethane 1 U 1 U 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
Carbon disulfide 1 U 1.1 0.35 J 0.72 0.32 J 0.87 2.2 0.82 0.04 J 0.048 J 0.048 J
Carbon tetrachloride 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chlorobenzene 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroethane 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ
Chloroform 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloromethane 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
cis-1,3-Dichloropropene 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Dibromochloromethane 1 U 1 U 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
Dibromomethane 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Dichlorodifluoromethane (Freon-12) 1 U 1 U 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
Ethylbenzene 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Ethyl methacrylate 1 U 1 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Iodomethane 1 U 1 U 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.25 J 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
Isobutanol 40 U 40 U 25 R 25 R 25 R 25 R 25 R 25 R 25 R 25 R 25 R
Methacrylonitrile 20 U 20 U 5 UJ 5 UJ 5 U 5 UJ 5 UJ 5 UJ 5 UJ 5 U 5 U
m- and p-Xylene NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methyl methacrylate 1 U 1 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Methylene chloride 5 U 5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
o-Xylene NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Propionitrile 20 U 20 U 25 R 25 R 25 R 25 R 25 R 25 R 25 R 25 R 25 R
Styrene 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 R 0.5 R
Tetrachloroethene 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Toluene 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
trans-1,2-Dichloroethene 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
trans-1,3-Dichloropropene 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
trans-1,4-Dichloro-2-butene 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Trichloroethene 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Trichlorofluoromethane (Freon-11) 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Vinyl acetate 2 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Vinyl chloride 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Xylene, total 2 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

Semivolatile Organic Compounds (µg/l)
1,2,4,5-Tetrachlorobenzene 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
1,4-Dioxane 10 U 10 U 25 R 25 R 25 R 25 R 25 R 25 R 25 R 25 R 25 R
1,4-Naphthoquinone 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
1-Naphthylamine 10 U 10 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 UJ 5.6 U 5.3 R 5.3 R
2,2'-Oxybis(1-chloropropane) 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
2,3,4,6-Tetrachlorophenol 10 U 10 U 10 U 10 U 10 U 10 U 11 U 10 U 11 U 10 U 10 U

67GW05 67GW06 67GW07 67GW08
13E-GW02 13E-GW03 67GW01 67GW02 67GW03 67GW04
13E-SB02 13E-SB03 67GW01 67GW02 67GW03 67GW04

05/10/04 05/10/04 03/27/10 03/28/10 03/30/10 03/26/10
67GW05 67GW06 67GW07 67GW08 67GW08D

03/28/10 03/27/10 03/27/10 03/26/10 03/26/10
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TABLE D‐3
Phase I RFI Groundwater Analytical Results
SWMU 67 Revised Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

67GW05 67GW06 67GW07 67GW08
13E-GW02 13E-GW03 67GW01 67GW02 67GW03 67GW04
13E-SB02 13E-SB03 67GW01 67GW02 67GW03 67GW04

05/10/04 05/10/04 03/27/10 03/28/10 03/30/10 03/26/10
67GW05 67GW06 67GW07 67GW08 67GW08D

03/28/10 03/27/10 03/27/10 03/26/10 03/26/10

2,4,5-Trichlorophenol 10 U 10 U 10 U 10 U 10 U 10 U 11 U 10 U 11 U 10 U 10 U
2,4,6-Trichlorophenol 10 U 10 U 10 U 10 U 10 U 10 U 11 U 10 U 11 U 10 U 10 U
2,4-Dichlorophenol 10 U 10 U 10 U 10 U 10 U 10 U 11 U 10 U 11 U 10 U 10 U
2,4-Dimethylphenol 10 U 10 U 10 U 10 U 10 U 10 U 11 U 10 U 11 U 10 R 10 R
2,4-Dinitrophenol 50 U 50 U 10 U 10 U 10 U 10 U 11 U 10 U 11 U 10 U 10 U
2,4-Dinitrotoluene 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
2,6-Dichlorophenol 10 U 10 U 10 U 10 U 10 U 10 U 11 U 10 U 11 U 10 U 10 U
2,6-Dinitrotoluene 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
2-Acetylaminofluorene 10 U 10 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 UJ 5.6 U 5.3 UJ 5.3 UJ
2-Chloronaphthalene 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 UJ 5.3 U
2-Chlorophenol 10 U 10 U 10 U 10 U 10 U 10 U 11 U 10 U 11 U 10 U 10 U
2-Methyl-5-nitroaniline 10 U 10 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 UJ 5.6 U 5.3 UJ 5.3 UJ
2-Methylaniline 10 U 10 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 UJ 5.6 U 5.3 R 5.3 R
2-Methylnaphthalene 10 U 10 U 0.042 J 0.033 J 0.21 U 0.037 J 0.22 U 0.21 U 0.22 U 0.21 U 0.21 U
2-Methylphenol 10 U 10 U 10 U 10 U 10 U 10 U 11 U 10 U 11 U 10 U 10 U
2-Naphthylamine 10 U 10 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 UJ 5.6 U 5.3 R 5.3 R
2-Nitroaniline 50 U 50 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
2-Nitrophenol 10 U 10 U 10 U 10 U 10 U 10 U 11 U 10 U 11 U 10 U 10 U
2-Picoline 10 U 10 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 UJ 5.6 U 5.3 R 5.3 R
3,3'-Dichlorobenzidine 20 U 20 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 R 5.3 R
3,3'-Dimethylbenzidine 20 U 20 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 UJ 5.6 U 5.3 R 5.3 R
3-Methylcholanthrene 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 R 5.3 R
3-Methylphenol NA NA 8 U 8.4 U 8.4 U 8.2 U 8.9 U 8.2 U 8.9 U 8.4 U 8.4 U
3-Nitroaniline 50 U 50 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
4,6-Dinitro-2-methylphenol 50 U 50 U 10 UJ 10 UJ 10 UJ 10 UJ 11 U 10 U 11 UJ 10 U 10 UJ
4-Aminobiphenyl 10 U 10 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 UJ 5.6 U 5.3 R 5.3 R
4-Bromophenyl-phenylether 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
4-Chloro-3-methylphenol 10 U 10 U 10 U 10 U 10 U 10 U 11 U 10 U 11 U 10 U 10 U
4-Chloroaniline 20 U 20 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 R 5.3 R
4-Chlorophenyl-phenylether 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
4-Methylphenol 10 U 10 U 8 U 8.4 U 8.4 U 8.2 U 8.9 U 8.2 U 8.9 U 8.4 U 8.4 U
4-Nitroaniline 50 U 50 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
4-Nitrophenol 50 U 50 U 10 U 10 U 10 U 10 U 11 U 10 U 11 U 10 U 10 U
4-Nitroquinoline-1-oxide 20 U 20 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 UJ 5.6 U 5.3 UJ 5.3 UJ
7,12-Dimethylbenz(a)anthracene 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 R 5.3 R
a,a-Dimethylphenethylamine 2,000 U 2,000 U NA NA NA NA NA NA NA NA NA
Acenaphthene 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 U 0.21 U
Acenaphthylene 10 U 10 U 0.2 U 0.046 J 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 UJ 0.21 UJ
Acetophenone 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Aniline 20 U 20 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 R 5.3 R
Anthracene 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 5.3 U 5.3 U
Aramite 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Benzo(a)anthracene 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 UJ 0.022 J
Benzo(a)pyrene 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 5.3 UJ 5.3 UJ
Benzo(b)fluoranthene 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 U 0.014 J
Benzo(g,h,i)perylene 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 U 0.21 U
Benzo(k)fluoranthene 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 U 0.02 J
Benzyl alcohol 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
bis(2-Chloroethoxy)methane 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
bis(2-Chloroethyl)ether 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
bis(2-Ethylhexyl)phthalate 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Butylbenzylphthalate 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Chrysene 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 U 0.027 J
Dibenz(a,h)anthracene 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 U 0.21 U
Dibenzofuran 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Diethylphthalate 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Dimethyl phthalate 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Di-n-butylphthalate 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Di-n-octylphthalate 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Ethyl methanesulfonate 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Fluoranthene 10 U 10 U 0.01 J 0.034 J 0.016 J 0.01 J 0.017 J 0.015 J 0.22 U 0.21 U 0.035 J
Fluorene 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.06 J 0.22 U 0.21 U 0.21 U
Hexachlorobenzene 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Hexachlorobutadiene 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Hexachlorocyclopentadiene 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Hexachloroethane 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Hexachlorophene 5,000 U 5,000 U NA NA NA NA NA NA NA NA NA
Hexachloropropene 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 UJ 5.1 UJ 5.6 U 5.3 U 5.3 U
Indeno(1,2,3-cd)pyrene 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 U 0.21 U
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TABLE D‐3
Phase I RFI Groundwater Analytical Results
SWMU 67 Revised Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

67GW05 67GW06 67GW07 67GW08
13E-GW02 13E-GW03 67GW01 67GW02 67GW03 67GW04
13E-SB02 13E-SB03 67GW01 67GW02 67GW03 67GW04

05/10/04 05/10/04 03/27/10 03/28/10 03/30/10 03/26/10
67GW05 67GW06 67GW07 67GW08 67GW08D

03/28/10 03/27/10 03/27/10 03/26/10 03/26/10

Isophorone 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Isosafrole 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Methapyrilene 2,000 U 2,000 U 5 R 5.3 R 5.3 R 5.1 R 5.6 R 5.1 R 5.6 R 5.3 R 5.3 R
Methyl methanesulfonate 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Naphthalene 10 U 10 U 0.2 U 0.21 U 0.21 U 0.21 U 0.22 U 0.21 U 1 0.21 U 0.21 U
n-Nitrosodiethylamine 10 U 10 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 UJ 5.6 U 5.3 UJ 5.3 UJ
n-Nitrosodimethylamine 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
n-Nitroso-di-n-butylamine 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 UJ 5.1 UJ 5.6 U 5.3 UJ 5.3 U
n-Nitroso-di-n-propylamine 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
n-Nitrosodiphenylamine 10 U 10 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 UJ 5.6 U 5.3 R 5.3 R
N-Nitrosomorpholine 10 U 10 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 UJ 5.6 U 5.3 UJ 5.3 UJ
n-Nitroso-n-methylethylamine 10 U 10 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 UJ 5.6 U 5.3 UJ 5.3 UJ
N-Nitrosopiperidine 10 U 10 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 UJ 5.6 U 5.3 UJ 5.3 UJ
n-Nitrosopyrrolidine 10 U 10 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 UJ 5.6 U 5.3 UJ 5.3 UJ
Nitrobenzene 10 U 10 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 UJ 5.1 UJ 5.6 UJ 5.3 U 5.3 UJ
O,O,O-Triethyl phosphorothioate 10 U 10 U NA NA NA NA NA NA NA NA NA
p-Dimethylaminoazobenzene 10 U 10 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 UJ 5.6 U 5.3 R 5.3 R
Pentachlorobenzene 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Pentachloroethane 5 U 5 U 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U
Pentachloronitrobenzene 10 U 10 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 U 5.6 UJ 5.3 U 5.3 UJ
Pentachlorophenol 50 U 50 U 10 UJ 10 UJ 10 UJ 10 UJ 11 U 10 U 11 UJ 10 U 10 UJ
Phenacetin 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
Phenanthrene 10 U 10 U 0.2 U 0.068 J 0.21 U 0.21 U 0.22 U 0.042 J 0.22 U 0.21 U 0.21 U
Phenol 10 U 10 U 10 U 10 U 10 U 10 U 11 U 10 U 11 U 10 U 10 U
p-Phenylenediamine 2,000 U 2,000 U 51 R 54 R 54 R 52 R 57 R 52 R 57 R 54 R 54 R
Pronamide 10 U 10 U 10 U 10 U 10 U 10 U 11 U 10 U 11 U 10 R 10 R
Pyrene 10 U 10 U 0.2 U 0.019 J 0.21 U 0.21 U 0.22 U 0.21 U 0.22 U 0.21 U 0.033 J
Pyridine 50 U 50 U 5 U 5.3 U 5.3 U 5.1 U 1.6 J 5.1 U 5.6 U 5.3 U 5.3 U
Safrole 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U

Herbicides (µg/l)
cis-Diallate NA NA 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 UJ 5.3 UJ
trans-Diallate NA NA 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 UJ 5.1 UJ 5.6 UJ 5.3 UJ 5.3 UJ
Diallate 10 U 10 U 5 UJ 5.3 UJ 5.3 UJ 5.1 UJ 5.6 U 5.1 UJ 5.6 U 5.3 UJ 5.3 UJ
Dinoseb 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U

Explosives (µg/l)
1,3,5-Trinitrobenzene 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U
1,3-Dinitrobenzene 10 U 10 U 5 U 5.3 U 5.3 U 5.1 U 5.6 U 5.1 U 5.6 U 5.3 U 5.3 U

Total Metals (µg/l)
Antimony NA NA 2 U 2 U 2 U 2 U 2 U 2 U 2 U 0.23 J 2 U
Arsenic NA NA 2.2 2.2 2.9 9.8 3.4 3 1.1 1.2 1.3
Barium NA NA 108 24.2 12.4 65.4 60.5 41.2 9 J 4.6 J 5.1 J
Beryllium NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Cadmium NA NA 0.068 J 0.094 J 1 U 0.14 J 0.097 J 0.12 J 1 U 0.055 J 0.051 J
Chromium NA NA 1.7 J 0.52 J 0.37 J 1.4 J 3.6 1 J 0.45 J 0.44 J 0.46 J
Cobalt NA NA 10.4 4.4 4.7 5.5 6.2 2.7 0.66 J 2.6 2.7
Copper 20 U 3.2 B 24.5 7.6 7.4 23.2 16 15.5 5.8 5.6 5.1
Cyanide 10 U 10 U NA NA NA NA NA NA NA NA NA
Lead NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Mercury NA NA 0.19 J 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Nickel NA NA 3.9 4 3.3 6.3 5.7 3.8 1 U 1.4 1.4
Selenium NA NA 7.3 4.5 J 5.3 37.2 12.8 9.6 5.8 7.6 7.8
Silver NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Thallium NA NA 0.2 J 0.37 J 0.13 J 0.38 J 0.16 J 0.29 J 1 U 0.051 J 1 U
Tin NA NA 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U
Vanadium NA NA 15 9.4 87.3 38.4 10.2 13.4 41.4 49.5 52.7
Zinc NA NA 9.2 13 7.6 15.4 14.3 9.3 3.3 2.4 2.2

Dissolved Metals (µg/l)
Antimony, Dissolved 20 U 20 U 0.48 J 0.35 J 0.41 J 0.48 J 0.84 J 0.52 J 2 U 2 U 2 U
Arsenic, Dissolved 10 U 10 U 2.3 2.1 3.1 6.4 4.6 3 1.2 1.3 1.1
Barium, Dissolved 6.1 B 43 84.9 13.6 12.3 36.7 52.7 39.5 9.6 J 4.8 J 4.8 J
Beryllium, Dissolved 4 U 4 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Cadmium, Dissolved 5 U 5 U 0.1 J 0.053 J 1 U 0.066 J 0.76 J 0.061 J 1 U 0.062 J 0.059 J
Chromium, Dissolved 10 U 10 U 0.48 J 2 U 0.28 J 0.6 J 0.77 J 0.73 J 0.45 J 0.34 J 0.49 J
Cobalt, Dissolved 10 U 1.4 B 6.6 3.3 4.5 2.6 35.7 2.3 0.64 J 2.4 2.5
Copper, Dissolved NA NA 42.5 19.2 17.5 36.3 31.3 29.3 11.3 5 9.5
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TABLE D‐3
Phase I RFI Groundwater Analytical Results
SWMU 67 Revised Phase I RFI Report
Naval Activity Puerto Rico

Station ID
Sample ID
Sample Date
Chemical Name

67GW05 67GW06 67GW07 67GW08
13E-GW02 13E-GW03 67GW01 67GW02 67GW03 67GW04
13E-SB02 13E-SB03 67GW01 67GW02 67GW03 67GW04

05/10/04 05/10/04 03/27/10 03/28/10 03/30/10 03/26/10
67GW05 67GW06 67GW07 67GW08 67GW08D

03/28/10 03/27/10 03/27/10 03/26/10 03/26/10

Lead, Dissolved 5 U 5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Mercury, Dissolved 1.2 B 4 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Nickel, Dissolved 2.3 B 4 B 3.3 3.3 3.7 3.7 45.8 3.3 0.88 J 1.3 1.5
Selenium, Dissolved 10 U 10 U 7.6 4.1 J 6 23.7 17.3 10.1 6.3 8.1 7.9
Silver, Dissolved 5 U 5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Thallium, Dissolved 10 U 10 U 0.34 J 0.39 J 0.15 J 0.26 J 0.61 J 0.27 J 1 U 1 U 1 U
Tin, Dissolved 50 U 50 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U
Vanadium, Dissolved 67 38 8.6 J 8.1 J 90.9 J 21.4 J 8.3 J 12.6 J 45.5 J 52.8 J 53.2 J
Zinc, Dissolved 3.3 B 5.8 B 7.3 6.9 5 5.2 181 8.4 2.3 2.5 2.1

Wet Chemistry
Sulfide (mg/l) 1 U 1 U NA NA NA NA NA NA NA NA NA

Total Petroleum Hydrocarbons ()
Diesel fuel (UG/L) 810 710 NA NA NA NA NA NA NA NA NA
Specific Identification of Gasoline (UG/L) 14 J 50 U NA NA NA NA NA NA NA NA NA
TPH-diesel range (UG/L) NA NA 500 U 500 U 530 U 500 U 500 U 540 U 500 U 500 U 560 U
TPH-gas range (UG/L) NA NA 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U
C:\Users\KGraycoc\Desktop\data\[AppD-PhaseIRFI_RawData_030615.xlsx], Zamboni, Michael/WDC, 02/11/2015

Notes: _030615.xlsx]
Shading indicates detections Michael/WDC
NA - Not analyzed ##########
B - Analyte not detected above the level reported in 
blanks
J - Analyte present, value may or may not be accurate 
or precise
R - Unreliable Result

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be 
inaccurate
mg/l - Milligrams per liter
µg/l - Micrograms per liter
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TABLE D‐4
Phase I RFI Surface Water Analytical Results
SWMU 67 Revised Phase I RFI Report
Naval Activity Puerto Rico

Site ID 67SW03
Sample ID 67SW03
Sample Date 3/22/2010
Chemical Name

Volatiles (µg/L)
1,1,1,2-Tetrachloroethane 0.5 UJ
1,1,1-Trichloroethane 0.5 U
1,1,2,2-Tetrachloroethane 0.5 UJ
1,1,2-Trichloroethane 0.5 U
1,1-Dichloroethane 0.5 U
1,1-Dichloroethene 0.5 U
1,2,3-Trichloropropane 0.5 U
1,2-Dibromo-3-chloropropane (DBCP) 0.5 UJ
1,2-Dibromoethane (EDB) 0.5 U
1,2-Dichloroethane 0.5 U
1,2-Dichloroethene (trans) 0.5 U
1,2-Dichloropropane 0.5 U
1,3-Dichloropropene (cis) 0.5 U
1,3-Dichloropropene (trans) 0.5 U
1,4-Dichloro-2-butene (trans) 2 U
1,4-Dioxane (p-) 25 R
2-Butanone (MEK) 2.5 R
2-Chloro-1,3-butadiene (Chloroprene) 0.5 U
2-Hexanone (MBK) 2.5 U
3-Chloropropene (Allyl Chloride) 0.5 UJ
4-Methyl-2-pentanone (MIBK) 2.5 U
Acetone 2.5 R
Acetonitrile 0.5 UJ
Acrolein 5 R
Acrylonitrile 5 R
Benzene 0.5 U
Bromodichloromethane 0.5 U
Bromoform 0.5 U
Bromomethane 0.5 UJ
Carbon Disulfide 0.5 U
Carbon Tetrachloride 0.5 U
Chlorobenzene 0.5 U
Chloroethane 0.5 UJ
Chloroform 0.5 U
Chloromethane 0.5 U
Dibromochloromethane 0.5 UJ
Dibromomethane 0.5 U
Dichlorodifluoromethane (Freon-12) 0.5 UJ
Ethyl Methacrylate 5 U
Ethylbenzene 0.5 U
Isobutyl Alcohol 25 R
Methyl Acrylonitrile 5 U
Methyl Iodide 0.5 UJ
Methyl Methacrylate 5 U
Methylene Chloride 0.5 U
Pentachloroethane 0.5 U
Propionitrile (Ethyl Cyanide) 25 R
Styrene (Ethenylbenzene) 0.5 U
Tetrachloroethene (PCE) 0.5 U
Toluene 0.5 U
Trichloroethene (TCE) 0.5 U
Trichlorofluoromethane (Freon 11) 0.5 U
Vinyl Acetate 1 U
Vinyl Chloride 0.5 U
Xylene, m/p- 1 U
Xylene, o- 0.5 U
Xylenes, total 0.5 U

Semivolatiles (µg/L)
1,2,4,5-Tetrachlorobenzene 5 U
1,2,4-Trichlorobenzene 5 U
1,2-Dichlorobenzene (o-) 5 U
1,3,5-Trinitrobenzene (TNB) 5 U
1,3-Dichlorobenzene (m-) 5 U
1,3-Dinitrobenzene (m-) 5 U
1,4-Dichlorobenzene (p-) 5 U
1,4-Naphthoquinone 5 U
1,4-Phenylenediamine 51 R
1-Naphthylamine 5 UJ
2,2'-Oxybis[1-chloropropane] 5 U
2,3,4,6-Tetrachlorophenol 10 U
2,4,5-Trichlorophenol 10 U
2,4,6-Trichlorophenol 10 U
2,4-Dichloropheno 10 U
2,4-Dimethylpheno 10 U
2,4-Dinitropheno 10 U
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TABLE D‐4
Phase I RFI Surface Water Analytical Results
SWMU 67 Revised Phase I RFI Report
Naval Activity Puerto Rico

Site ID 67SW03
Sample ID 67SW03
Sample Date 3/22/2010
Chemical Name

2,4-Dinitrotoluene (DNT) 5 U
2,6-Dichloropheno 10 U
2,6-Dinitrotoluene (DNT) 5 U
2-Acetylaminofluorene 5 UJ
2-Chloronaphthalene 5 U
2-Chloropheno 10 U
2-Methyl-5-nitroaniline 5 UJ
2-Methylphenol (o-Cresol) 10 U
2-Naphthylamine 5 UJ
2-Nitroaniline 5 U
2-Nitrophenol 10 U
2-Picoline 5 UJ
3,3'-Dichlorobenzidine 5 U
3,3'-Dimethylbenzidine 5 UJ
3-Methylcholanthrene 5 U
3-Methylphenol (m-Cresol) 8 U
3-Nitroaniline 5 U
4,6-Dinitro-2-methylpheno 10 U
4-Aminobipheny 5 UJ
4-Bromophenyl-phenylether 5 U
4-Chloro-3-methylpheno 10 U
4-Chloroaniline 5 U
4-Chlorophenyl-phenylethe 5 U
4-Dimethylaminoazobenzene (p-) 5 UJ
4-Methylphenol (p-Cresol) 8 U
4-Nitroaniline 5 U
4-Nitrophenol 10 U
4-Nitroquinoline-1-oxide 5 UJ
7,12-Dimethylbenz(a)anthracene 5 U
Acetophenone 5 U
Aniline 5 U
Aramite 5 U
Benzyl Alcoho 5 U
Bis(2-chloroethoxy)methane 5 U
Bis(2-chloroethyl)ether 5 U
Bis(2-ethylhexyl) Phthalate (BEHP) 5 U
Butyl Benzyl Phthalate 5 U
Diallate (cis) 5 UJ
Diallate (total) 5 UJ
Diallate (trans) 5 UJ
Dibenzofuran 5 U
Diethyl Phthalate (DEP) 5 U
Dimethyl Phthalate 5 U
Di-n-butyl Phthalate (DBP) 5 U
Di-n-octyl Phthalate 5 U
Dinoseb 5 U
Ethyl Methane Sulfonate (EMS) 5 U
Hexachloro-1,3-butadiene 5 U
Hexachlorobenzene 5 U
Hexachlorocyclopentadiene 5 U
Hexachloroethane 5 U
Hexachloropropene 5 UJ
Indeno(1,2,3-cd)pyrene 5 UJ
Isophorone 5 U
Isosafrole 5 U
Methapyrilene 5 UJ
Methyl Methane Sulfonate 5 U
Nitrobenzene 5 U
n-Nitrosodiethylamine 5 UJ
n-Nitrosodimethylamine (NDMA) 5 U
n-Nitroso-di-n-butylamine 5 UJ
n-Nitrosodi-n-propylamine 5 U
n-Nitrosodiphenylamine 5 UJ
n-Nitrosomethylethylamine 5 UJ
n-Nitrosomorpholine 5 UJ
n-Nitrosopiperidine 5 UJ
n-Nitrosopyrrolidine 5 UJ
o-Toluidine 5 UJ
Pentachlorobenzene 5 U
Pentachloronitrobenzene 5 U
Pentachloropheno 10 U
Phenacetin 5 U
Phenol 10 U
Pronamide 10 U
Pyridine 5 U
Safrole 5 U
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TABLE D‐4
Phase I RFI Surface Water Analytical Results
SWMU 67 Revised Phase I RFI Report
Naval Activity Puerto Rico

Site ID 67SW03
Sample ID 67SW03
Sample Date 3/22/2010
Chemical Name

PAHs (µg/L) - Low Molecular Weight
2-Methylnaphthalene 0.2 U
Acenaphthene 0.2 U
Acenaphthylene 0.2 U
Anthracene 0.2 U
Fluoranthene 0.2 U
Fluorene 0.2 U
Naphthalene 0.072 J
Phenanthrene 0.2 U

PAHs (µg/L) - High Molecular Weight
Benzo(a)anthracene 0.2 U
Benzo(a)pyrene (BaP) 0.2 U
Benzo(b)fluoranthene 0.2 U
Benzo(g,h,i)perylene 0.2 U
Benzo(k)fluoranthene 0.2 U
Chrysene 0.2 U
Dibenz(a,h)anthracene 0.2 U
Indeno(1,2,3-cd)pyrene 0.2 U
Pyrene 0.2 U
PAH totals (µg/L)
Low molecular weight PAHs 1.472
High molecular weight PAHs 1.8

TPH (mg/L)
Diesel Range Organics (DRO) 0.54 U
Gasoline Range Organics (GRO) 0.5 U
Total TPH 1.04 U

Dissolved Inorganics (µg/L)
Antimony 0.45 J
Arsenic 1 U
Barium 38
Beryllium 1 U
Cadmium 1 U
Chromium 0.33 J
Cobalt 0.13 J
Copper 6
Lead 0.091 J
Mercury 0.2 U
Nickel 0.89 J
Selenium 4.2 J
Silver 1 U
Thallium 1 U
Tin 20 U
Vanadium 8.2 J
Zinc 3

Total Inorganics (µg/L)
Antimony 0.4 J
Arsenic 0.74 J
Barium 38
Beryllium 1 U
Cadmium 1 U
Chromium 0.44 J
Cobalt 0.27 J
Copper 5.8
Lead 0.23 J
Mercury 0.2 U
Nickel 0.78 J
Selenium 3.8 J
Silver 1 U
Thallium 1 U
Tin 20 U
Vanadium 8.8
Zinc 5.6 J

Notes:
µg/L -  micrograms per liter
mg/L - milligrams per liter
PAH - Polyaromatic Hydrocarbons
TPH - Total Petroleum Hydrocarbons
U - Not detected
UJ - Reported quantitation limit is qualified as estimated
J - Analyte present - Reported value is estimated
R - Result is rejected and unusable
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TABLE D‐5
Phase I RFI Quality Assurance/Quality Control Analytical Data
SWMU 67 Revised Phase I RFI Report
Naval Activity Puerto Rico

Field Blanks
Sample ID 67ER01 67ER02 67ER03 67ER04 67ER05 67ER06 67ER07 67FB01 67FB02 67TB01 67TB02 67TB03 67TB04 67TB05
Sample Date 3/22/2010 3/23/2010 3/24/2010 3/25/2010 3/26/2010 3/27/2010 3/28/2010 3/23/2010 3/25/2010 3/22/2010 3/24/2010 3/26/2010 3/26/2010 3/30/2010
Chemical Name

Volatiles (µg/L)
1,1,1,2-Tetrachloroethane 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA NA 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
1,1,1-Trichloroethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1,2,2-Tetrachloroethane 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA NA 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
1,1,2-Trichloroethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1-Dichloroethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1-Dichloroethene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2,3-Trichloropropane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dibromo-3-chloropropane (DBCP) 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA NA 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
1,2-Dibromoethane (EDB) 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloroethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloroethene (trans) 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2-Dichloropropane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,3-Dichloropropene (cis) 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,3-Dichloropropene (trans) 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,4-Dichloro-2-butene (trans) 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U NA NA 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1,4-Dioxane (p-) 25 R 25 R 25 R 25 R 25 R 25 R 25 R 25 R NA NA 25 R 25 R 25 R 25 R 25 R 25 R 25 R
2-Butanone (MEK) 2.5 R 2.5 R 2 J 2.5 J 2.5 R 2.1 J 2.4 J 1.5 J NA NA 2.5 R 2.5 R 2.5 R 2.5 R 2.5 R 2.5 R 2.5 R
2-Chloro-1,3-butadiene (Chloroprene) 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2-Hexanone (MBK) 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NA NA 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
3-Chloropropene (Allyl Chloride) 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA NA 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
4-Methyl-2-pentanone (MIBK) 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U NA NA 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
Acetone 3.5 J 3.2 J 2.7 J 3.9 J 5.1 J 3.1 J 4.9 J 4 J NA NA 3.7 J 5.1 J 2.5 R 2.5 R 2.5 R 2.5 R 2.5 R
Acetonitrile 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA NA 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
Acrolein 5 R 5 R 5 R 5 R 5 R 5 R 5 R 5 R NA NA 5 R 5 R 5 R 5 R 5 R 5 R 5 R
Acrylonitrile 5 R 5 R 5 R 5 R 5 R 5 R 5 R 5 R NA NA 5 R 5 R 5 R 5 R 5 R 5 R 5 R
Benzene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.034 J NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Bromodichloromethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.092 J 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Bromoform 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Bromomethane 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA NA 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
Carbon Disulfide 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Carbon Tetrachloride 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chlorobenzene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloroethane 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U 0.5 U 0.5 U
Chloroform 1.4 1.3 0.97 1 0.5 U 1.2 0.46 J 0.2 J NA NA 1.4 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Chloromethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Dibromochloromethane 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA NA 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
Dibromomethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Dichlorodifluoromethane (Freon-12) 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA NA 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ
Ethyl Methacrylate 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA NA 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Ethylbenzene 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Isobutyl Alcohol 25 R 25 R 25 R 25 R 25 R 25 R 25 R 25 R NA NA 25 R 25 R 25 R 25 R 25 R 25 R 25 R
Methyl Acrylonitrile 5 U 5 U 5 U 5 U 5 UJ 5 UJ 5 UJ 5 U NA NA 5 U 5 U 5 U 5 U 5 UJ 5 UJ 5 UJ
Methyl Iodide 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA NA 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ

Trip Blanks

3/30/2010
67ER08

1/24/2014 7/3/2014
EB01-012414 EB01-070314

Equipment Rinsate Blanks
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TABLE D‐5
Phase I RFI Quality Assurance/Quality Control Analytical Data
SWMU 67 Revised Phase I RFI Report
Naval Activity Puerto Rico

Field Blanks
Sample ID 67ER01 67ER02 67ER03 67ER04 67ER05 67ER06 67ER07 67FB01 67FB02 67TB01 67TB02 67TB03 67TB04 67TB05
Sample Date 3/22/2010 3/23/2010 3/24/2010 3/25/2010 3/26/2010 3/27/2010 3/28/2010 3/23/2010 3/25/2010 3/22/2010 3/24/2010 3/26/2010 3/26/2010 3/30/2010
Chemical Name

Trip Blanks

3/30/2010
67ER08

1/24/2014 7/3/2014
EB01-012414 EB01-070314

Equipment Rinsate Blanks

Volatiles (µg/L)
Methyl Methacrylate 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA NA 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Methylene Chloride 1.5 1.3 1.1 1.1 0.18 J 0.9 0.52 3.8 NA NA 1.6 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Pentachloroethane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 UJ 0.5 UJ 0.5 UJ
Propionitrile (Ethyl Cyanide) 25 R 25 R 25 R 25 R 25 R 25 R 25 R 25 R NA NA 25 R 25 R 25 R 25 R 25 R 25 R 25 R
Styrene (Ethenylbenzene) 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Tetrachloroethene (PCE) 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Toluene 0.95 0.81 0.5 0.53 0.08 J 0.22 J 0.14 J 1 NA NA 0.97 0.054 J 0.5 U 0.5 U 0.5 U 0.037 J 0.037 J
Trichloroethene (TCE) 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Trichlorofluoromethane (Freon 11) 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Vinyl Acetate 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Vinyl Chloride 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Xylene, m/p- 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.12 J NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Xylene, o- 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.076 J NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Xylenes, total 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.13 J NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

Semivolatiles (µg/L)
1,2,4,5-Tetrachlorobenzene 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
1,2,4-Trichlorobenzene 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
1,2-Dichlorobenzene (o-) 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
1,3,5-Trinitrobenzene (TNB) 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
1,3-Dichlorobenzene (m-) 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
1,3-Dinitrobenzene (m-) 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
1,4-Dichlorobenzene (p-) 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
1,4-Naphthoquinone 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
1,4-Phenylenediamine 52 R 54 R 57 R 57 R 51 R 52 R 52 R 51 R NA NA 52 R 55 R NA NA NA NA NA
1-Naphthylamine 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
2,2'-Oxybis[1-chloropropane] 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
2,3,4,6-Tetrachlorophenol 10 U 10 U 11 U 11 U 10 U 10 U 10 U 10 U NA NA 10 U 11 U NA NA NA NA NA
2,4,5-Trichlorophenol 10 U 10 U 11 U 11 U 10 U 10 U 10 U 10 U NA NA 10 U 11 U NA NA NA NA NA
2,4,6-Trichlorophenol 10 U 10 U 11 U 11 U 10 U 10 U 10 U 10 U NA NA 10 U 11 U NA NA NA NA NA
2,4-Dichlorophenol 10 U 10 U 11 U 11 U 10 U 10 U 10 U 10 U NA NA 10 U 11 U NA NA NA NA NA
2,4-Dimethylphenol 10 U 10 U 11 U 11 U 10 U 10 U 10 U 10 U NA NA 10 U 11 U NA NA NA NA NA
2,4-Dinitrophenol 10 U 10 U 11 U 11 U 10 U 10 U 10 U 10 U NA NA 10 U 11 U NA NA NA NA NA
2,4-Dinitrotoluene (DNT) 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
2,6-Dichlorophenol 10 U 10 U 11 U 11 U 10 U 10 U 10 U 10 U NA NA 10 U 11 U NA NA NA NA NA
2,6-Dinitrotoluene (DNT) 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
2-Acetylaminofluorene 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
2-Chloronaphthalene 5.1 U 5.3 U 5.6 UJ 5.6 UJ 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 UJ NA NA NA NA NA
2-Chlorophenol 10 U 10 U 11 U 11 U 10 U 10 U 10 U 10 U NA NA 10 U 11 U NA NA NA NA NA
2-Methyl-5-nitroaniline 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
2-Methylphenol (o-Cresol) 10 U 10 U 11 U 11 U 10 U 10 U 10 U 10 U NA NA 10 U 11 U NA NA NA NA NA
2-Naphthylamine 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
2-Nitroaniline 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
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TABLE D‐5
Phase I RFI Quality Assurance/Quality Control Analytical Data
SWMU 67 Revised Phase I RFI Report
Naval Activity Puerto Rico

Field Blanks
Sample ID 67ER01 67ER02 67ER03 67ER04 67ER05 67ER06 67ER07 67FB01 67FB02 67TB01 67TB02 67TB03 67TB04 67TB05
Sample Date 3/22/2010 3/23/2010 3/24/2010 3/25/2010 3/26/2010 3/27/2010 3/28/2010 3/23/2010 3/25/2010 3/22/2010 3/24/2010 3/26/2010 3/26/2010 3/30/2010
Chemical Name

Trip Blanks

3/30/2010
67ER08

1/24/2014 7/3/2014
EB01-012414 EB01-070314

Equipment Rinsate Blanks

Semivolatiles (µg/L)
2-Nitrophenol 10 U 10 U 11 U 11 U 10 U 10 U 10 U 10 U NA NA 10 U 11 U NA NA NA NA NA
2-Picoline 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
3,3'-Dichlorobenzidine 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
3,3'-Dimethylbenzidine 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
3-Methylcholanthrene 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
3-Methylphenol (m-Cresol) 8.2 U 8.4 U 8.9 U 8.9 U 8 U 8.2 U 8.2 U 8 U NA NA 8.2 U 8.6 U NA NA NA NA NA
3-Nitroaniline 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
4,6-Dinitro-2-methylphenol 10 U 10 U 11 U 11 U 10 UJ 10 UJ 10 UJ 10 UJ NA NA 10 U 11 U NA NA NA NA NA
4-Aminobiphenyl 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
4-Bromophenyl-phenylether 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
4-Chloro-3-methylphenol 10 U 10 U 11 U 11 U 10 U 10 U 10 U 10 U NA NA 10 U 11 U NA NA NA NA NA
4-Chloroaniline 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
4-Chlorophenyl-phenylether 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
4-Dimethylaminoazobenzene (p-) 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
4-Methylphenol (p-Cresol) 8.2 U 8.4 U 8.9 U 8.9 U 8 U 8.2 U 8.2 U 8 U NA NA 8.2 U 8.6 U NA NA NA NA NA
4-Nitroaniline 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
4-Nitrophenol 10 U 10 U 11 U 11 U 10 U 10 U 10 U 10 U NA NA 10 U 11 U NA NA NA NA NA
4-Nitroquinoline-1-oxide 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
7,12-Dimethylbenz(a)anthracene 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Acetophenone 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Aniline 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Aramite 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Benzyl Alcohol 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Bis(2-chloroethoxy)methane 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Bis(2-chloroethyl)ether 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Bis(2-ethylhexyl) Phthalate (BEHP) 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Butyl Benzyl Phthalate 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Diallate (cis) 5.1 UJ 5.3 UJ 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 UJ 5.4 U NA NA NA NA NA
Diallate (total) 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
Diallate (trans) 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
Dibenzofuran 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Diethyl Phthalate (DEP) 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Dimethyl Phthalate 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Di-n-butyl Phthalate (DBP) 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Di-n-octyl Phthalate 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Dinoseb 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Ethyl Methane Sulfonate (EMS) 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Hexachloro-1,3-butadiene 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Hexachlorobenzene 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Hexachlorocyclopentadiene 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Hexachloroethane 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Hexachloropropene 5.1 UJ 5.3 UJ 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 UJ 5.4 U NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
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TABLE D‐5
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Field Blanks
Sample ID 67ER01 67ER02 67ER03 67ER04 67ER05 67ER06 67ER07 67FB01 67FB02 67TB01 67TB02 67TB03 67TB04 67TB05
Sample Date 3/22/2010 3/23/2010 3/24/2010 3/25/2010 3/26/2010 3/27/2010 3/28/2010 3/23/2010 3/25/2010 3/22/2010 3/24/2010 3/26/2010 3/26/2010 3/30/2010
Chemical Name

Trip Blanks

3/30/2010
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1/24/2014 7/3/2014
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Equipment Rinsate Blanks

Semivolatiles (µg/L)
Isophorone 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Isosafrole 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Methapyrilene 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 R 5.1 R 5.1 R 5 R NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
Methyl Methane Sulfonate 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Nitrobenzene 5.1 U 5.3 U 5.6 U 5.6 U 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 U 5.4 U NA NA NA NA NA
n-Nitrosodiethylamine 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
n-Nitrosodimethylamine (NDMA) 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
n-Nitroso-di-n-butylamine 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 U 5.1 U 5.1 U 5 U NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
n-Nitrosodi-n-propylamine 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
n-Nitrosodiphenylamine 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
n-Nitrosomethylethylamine 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
n-Nitrosomorpholine 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
n-Nitrosopiperidine 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
n-Nitrosopyrrolidine 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
o-Toluidine 5.1 UJ 5.3 UJ 5.6 UJ 5.6 UJ 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 UJ 5.4 UJ NA NA NA NA NA
Pentachlorobenzene 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Pentachloronitrobenzene 5.1 U 5.3 U 5.6 U 5.6 U 5 UJ 5.1 UJ 5.1 UJ 5 UJ NA NA 5.1 U 5.4 U NA NA NA NA NA
Pentachlorophenol 10 U 10 U 11 U 11 U 10 UJ 10 UJ 10 UJ 10 UJ NA NA 10 U 11 U NA NA NA NA NA
Phenacetin 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Phenol 10 U 10 U 11 U 11 U 10 U 10 U 10 U 10 U NA NA 10 U 11 U NA NA NA NA NA
Pronamide 10 U 10 U 11 U 11 U 10 U 10 U 10 U 10 U NA NA 10 U 11 U NA NA NA NA NA
Pyridine 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA
Safrole 5.1 U 5.3 U 5.6 U 5.6 U 5 U 5.1 U 5.1 U 5 U NA NA 5.1 U 5.4 U NA NA NA NA NA

PAHs (µg/L) - Low Molecular Weight
2-Methylnaphthalene 0.21 U 0.21 U 0.22 U 0.22 U 0.2 U 0.016 J 0.21 U 0.02 J NA NA 0.021 J 0.22 U NA NA NA NA NA
Acenaphthene 0.21 U 0.21 U 0.22 U 0.22 U 0.2 U 0.21 U 0.21 U 0.2 U NA NA 0.21 U 0.22 U NA NA NA NA NA
Acenaphthylene 0.21 U 0.21 U 0.22 U 0.22 U 0.2 U 0.21 U 0.21 U 0.2 U NA NA 0.21 U 0.22 U NA NA NA NA NA
Anthracene 0.21 U 0.21 U 0.22 U 0.22 U 0.2 U 0.21 U 0.21 U 0.2 U NA NA 0.21 U 0.22 U NA NA NA NA NA
Fluoranthene 0.21 U 0.21 U 0.22 U 0.22 U 0.2 U 0.21 U 0.21 U 0.2 U NA NA 0.21 U 0.22 U NA NA NA NA NA
Fluorene 0.21 U 0.21 U 0.22 U 0.22 U 0.2 U 0.21 U 0.21 U 0.2 U NA NA 0.21 U 0.22 U NA NA NA NA NA
Naphthalene 0.097 J 0.093 J 0.08 J 0.061 J 0.2 U 0.074 J 0.04 J 0.11 J NA NA 0.098 J 0.22 U NA NA NA NA NA
Phenanthrene 0.21 U 0.21 U 0.22 U 0.22 U 0.2 U 0.21 U 0.21 U 0.2 U NA NA 0.21 U 0.22 U NA NA NA NA NA

PAHs (µg/L) - High Molecular Weight
Benzo(a)anthracene 0.21 U 0.21 U 0.22 U 0.22 U 0.2 U 0.21 U 0.21 U 0.2 U NA NA 0.21 U 0.22 U NA NA NA NA NA
Benzo(a)pyrene (BaP) 0.21 U 0.21 U 0.22 U 0.22 U 0.2 U 0.21 U 0.21 U 0.2 U NA NA 0.21 U 0.22 U NA NA NA NA NA
Benzo(b)fluoranthene 0.21 U 0.21 U 0.22 U 0.22 U 0.2 U 0.21 U 0.21 U 0.2 U NA NA 0.21 U 0.22 U NA NA NA NA NA
Benzo(g,h,i)perylene 0.21 U 0.21 U 0.22 U 0.22 U 0.2 U 0.21 U 0.21 U 0.2 U NA NA 0.21 U 0.22 U NA NA NA NA NA
Benzo(k)fluoranthene 0.21 U 0.21 U 0.22 U 0.22 U 0.01 J 0.21 U 0.21 U 0.2 U NA NA 0.21 U 0.22 U NA NA NA NA NA
Chrysene 0.21 U 0.21 U 0.22 U 0.22 U 0.2 U 0.21 U 0.21 U 0.2 U NA NA 0.21 U 0.22 U NA NA NA NA NA
Dibenz(a,h)anthracene 0.21 U 0.21 U 0.22 U 0.22 U 0.2 U 0.21 U 0.21 U 0.2 U NA NA 0.21 U 0.22 U NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.21 U 0.21 U 0.22 U 0.22 U 0.2 U 0.21 U 0.21 U 0.2 U NA NA 0.21 U 0.22 U NA NA NA NA NA
Pyrene 0.21 U 0.21 U 0.22 U 0.22 U 0.2 U 0.21 U 0.21 U 0.2 U NA NA 0.21 U 0.22 U NA NA NA NA NA
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TABLE D‐5
Phase I RFI Quality Assurance/Quality Control Analytical Data
SWMU 67 Revised Phase I RFI Report
Naval Activity Puerto Rico

Field Blanks
Sample ID 67ER01 67ER02 67ER03 67ER04 67ER05 67ER06 67ER07 67FB01 67FB02 67TB01 67TB02 67TB03 67TB04 67TB05
Sample Date 3/22/2010 3/23/2010 3/24/2010 3/25/2010 3/26/2010 3/27/2010 3/28/2010 3/23/2010 3/25/2010 3/22/2010 3/24/2010 3/26/2010 3/26/2010 3/30/2010
Chemical Name

Trip Blanks

3/30/2010
67ER08

1/24/2014 7/3/2014
EB01-012414 EB01-070314

Equipment Rinsate Blanks

PAH totals (µg/L)
Low molecular weight PAHs 1.567 1.563 1.62 1.601 1.6 1.35 1.51 1.33 NA NA 1.379 1.76 NA NA NA NA NA
High molecular weight PAHs 1.89 1.89 1.98 1.98 1.61 1.89 1.89 1.8 NA NA 1.89 1.98 NA NA NA NA NA

TPH (mg/L)
Diesel Range Organics (DRO) 0.5 U 0.5 U 0.5 U 0.53 U 0.51 U 0.54 U 0.5 U 0.5 U NA NA 0.5 U 0.5 U NA NA NA NA NA
Gasoline Range Organics (GRO) 0.03 J 0.03 J 0.03 J 0.03 J 0.04 J 0.03 J 0.035 J 0.033 J NA NA 0.032 J 0.032 J 0.033 J 0.032 J 0.03 J 0.036 J 0.032 J
Total TPH 0.53 J 0.53 J 0.53 J 0.56 J 0.55 J 0.57 J 0.535 J 0.533 J NA NA 0.532 J 0.532 J 0.033 J 0.032 J 0.03 J 0.036 J 0.032 J

Total Inorganics (µg/L)
Antimony 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U NA NA 2 U 2 U NA NA NA NA NA
Arsenic 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U NA NA 1 U 1 U NA NA NA NA NA
Barium 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA 10 U 10 U NA NA NA NA NA
Beryllium 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U NA NA 1 U 1 U NA NA NA NA NA
Cadmium 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U NA NA 1 U 1 U NA NA NA NA NA
Chromium 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U NA NA 2 U 2 U NA NA NA NA NA
Cobalt 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.3 U 0.3 U 1 U 1 U NA NA NA NA NA
Copper 0.53 J 0.3 J 2 U 2 U 2 U 2 U 1.3 J 0.45 J NA NA 2 U 0.27 J NA NA NA NA NA
Lead 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U NA NA 1 U 0.074 J NA NA NA NA NA
Mercury 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U NA NA 0.2 U 0.2 U NA NA NA NA NA
Nickel 1 U 1 U 1 U 1 U 1 U 1 U 0.22 J 1 U NA NA 1 U 0.11 J NA NA NA NA NA
Selenium 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA NA 5 U 5 U NA NA NA NA NA
Silver 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U NA NA 1 U 1 U NA NA NA NA NA
Thallium 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U NA NA 1 U 1 U NA NA NA NA NA
Tin 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U NA NA 20 U 20 U NA NA NA NA NA
Vanadium 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U NA NA 5 U 5 U NA NA NA NA NA
Zinc 0.61 J 0.83 J 1 J 0.99 J 0.98 J 2 U 1.8 J 2 U NA NA 2.3 1.2 J NA NA NA NA NA

Notes:
µg/L -  micrograms per liter
mg/L - milligrams per liter
PAH - Polyaromatic Hydrocarbons
TPH - Total Petroleum Hydrocarbons
U - Not detected
UJ - Reported quantitation limit is estimated
J - Analyte present - value is estimated
R - Result is rejected and unusable
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SW846 - METALS 
-1-

INORGANIC ANALYSES DATA SHEET 
EPA SAMPLE NO . 

67IDW01 

Lab Name: COMPUCHEM Contract: 

Lab Code: LIBRTY Case No .: SAS No.: SDG No.: 1003249 

Matrix (soil/water): LE~A_C_HA~T_E~~~~- Lab Sample ID : 1003249-01 

Level (low/mad): ;;;:L..;;..OW,;.;__ __ Date Received : 3/31/2010 

% Solids : 0 • 0 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No . I Analyte 'Concentration c Q Ml 

7440-38-2 I Arsenic I 14.8 B p I 
7440-39-3 I Barium 318 [B I P I 
7440-43-9 I Cadmium 2.3 IB I P I 
7440-47-3 I chromium o. 1s 1u I P I 
7439-92-1 I Lead 3.8 IB I I P I 
7439- 97-6 I Mercury o.o9 1u I I CV I 
7782-49-2 !selenium 18.2 IB I I P I 
7440-22-4 I silver o . 64 1u I I P I 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

Form I - IN SW846 - 6rJlo 



FORM 1 CLIENT SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) LEACHATE 

Sample wt/vol: 

Level: (low/med) 

~ Moisture: not dee . 

GC Column: SPB-624 

5 

LOW 

(g/ml) ML 

ID : 0 . 3 2 (mm) 

Method: 

SAS No.: 

67IDW01 
8260B-1311S 

SDG No.: 1003249 

Lab Sample ID: 1003249-01 

Lab File ID: 1003249-0159 

Date Received: 03/31/10 

Date Analyzed: 04/15/10 

Dilution Factor: 5.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-01-4---------Vinyl Chloride~-----~ 
75-35-4---------1,1-Dichloroethene 
78-93-3---------2-butanone ----~ 
67-66-3---------Chloroform 
56-23-5---------Carbon Tet_r_a_c~h~l-o-r~i~a-e---~ 
71-43-2-- -- -- ---Benzene 
107-06-2--------1,2-Dic~h-l_o_r_o_e_t~h-a_n_e _____ _ 
79-01-6---------Trichloroethene 
127-18-4---- - ---Tetrachloroethe_n_e ___ _ _ _ 
108-90 - 7 - - - - ----Chlorobenzene _ ______ _ 

FORM I VOA 

25 u 
25 u 
63 u 
25 u 
25 u 
25 u 
25 u 

1. 7 J 
25 u 
25 u 

11 



DAKER ENVIRONMENT AL, INC. 
AIRSIDE BUSINESS PARK 100 AIRSIDE DRJVE 
MOON TOWNSHIP PA, I 5108 

Ana!yte Result 

***DEFAULT GENERAL METHOD*** 
% Solids 85 

WET CHEMISTRY PARAMETERS 
Corroslvity-pH 7.83 
Jgnitabilily by Flashpoint >140 

Reactive Cyanide ND 
Reactive Sulfide ND 

COM PU CHEM 

Preeti Khare For Cathy Dover, Project Manager 

Project: NAPR SWMU67/DO#J 19197.6.8 ON ISLAND 
Project Number: NAPR SWMU67/DO#l 19197.6.8 ON ISLAND 
Project Manager: MARK KIMES 

Reported: 

04119/2010 15:34 

67IDW01 
1003249-02 (Soil) 

Reporting 
Limit Unics Dilution Batch Prepared Analyzed Method 

COMPUCHEM 

0 

250 

250 

%by 0040607 04/0612010 JO:ks 0410612010 ll:OO %Calculation 
Weight 

pH Units 0040536 04/05/2010 15:42 04/06/2010 15:26 EPA 90408 

degree F 0040537 04/05/2010 15:42 04/06/2010 15:29 EPA 1010 

mg/L 0040530 04/05/201015:33 04/06/2010 lS:31 EPA90!4 

mg/L 0040535 04/05/2010 15:4 1 04/06/2010 15:33 EPA 9034 

17te results In t!tis reporl apply lo the sample analyzed 111 accordance with the cha/11 of 
cu.s/ody document. 1111.s a11a/yticaf report nm t be reproduced /11 ils e111irety. 
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SW846 - METALS 
-1-

INORGANIC ANALYSES DATA SHEET 

Lab Name: C_O'"""MP~U_C_H_E_M _ _______ _ Contract: 

Lab Code: LIBRTY Case No.: SAS No . : 

Matrix (soil/water) : LEACHATE Lab Sample ID: 
~--------

Level (low/med): L._O""'W""---- Date Received: 

% Solids: 0 . 0 

EPA SAMPLE NO. 

67IDW02 

SDG No.: 1003250 

1003250-01 

3/31/2010 

Concentration Units (ug/L or mg/kg dry weight) : UG/L 

CAS No. Analyte Concentration c Q M 

7440- 38-2 I Arsenic 2.5 1u I P I 
7440-39- 3 I Barium 24 . 1 IB I p I 
7440-43-9 jcadmium 0.64 1u I p I 
7440-47-3 I chromium 3.9 IB I p I 
7439- 92-1 I Lead 6 . 6 IB I P I 
7439-97-6 !Mercury 0.09 1u I CV I 
7782-49-2 jselenium 2.1 1u I p I 
7440-22-4 I Silver 0 . 64 1u I p I 

Color Before: BROWN Cla rity Before : CLEAR Texture : 

Color After : COLORLESS Clarity After: CLEAR Artifac ts: 

Collll'llents : 

Form I - IN SW846 - 6J!O 



FORM 1 CLIENT SAMPLE NO . 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY case No.: 

Matrix: (soil/water) LEACHATE 

Method: 

SAS No . : 

8260B- 1311W 

SDG 

Lab Sample ID: 

67IDW02 

No. : 1003250 

1003250-0l 

Sample wt/vol: 5 

LOW 

(g/ml) ML Lab File ID: 1003250-0lR59 

Level: (low/med) Date Received: 03/31/10 

% Moisture: not dee. Date Analyzed: 04/16/10 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

75-01-4---------Vinyl Chloride 
75 - 35-4--- ----- -1,1-Dichloroet~h-e_n_e----~ 

78-93-3---------2-butanone 
67-66-3--- - -----Chloroform _________ _ 
56-23-5---------Carbon Tetrachloride 
71-43-2-- - ------Benzene ----
107- 06 - 2 ----- ---1,2-Dichloroethane 
79-01- 6-------- - Trichloroethene ---~~ 
127-18-4 ---- - - --Tetrachloroethene 
108-90 - 7--------Chlorobenze ne ------

FORM I VOA 

5.0 u 
5.0 u 

13 u 
0 . 95 J 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 
5.0 u 

11 



~ ~:estj!l @ @· 
~ · ._()-:-. ~ . ompu. h.~m: 
<:! • er. . . (M·- c .-. ' 
~ . o · 
01 _..---J ~ · An· · · · or ·o ~~ t;ii · 1v1.:aan·. 

".'"~ li0 ~. , & .Liberty Anaiy:tica:l Co~p . 

BAKER ENVIRONMENTAL, INC. 

AIRSJDE BUSINESS PARK 100 AJRSIDEDRIVE 
MOON TOWNSHIP PA, 15108 

Analyte Result 

WET CHEMISTRY PARAMETERS 
Corrosivity-pH 7.38 
lgnitability by Flashpoint >140 

Reactive Cyanide ND 

Reactive Sulfide ND 

COMPUCHBM 

Preeti Khare For Cathy Dover, Project Manager 

Project: NAPR SWMU67/DO# l 19197.6.8 ON ISLAND 

Project Number: NAPR SWMU67/DO# 119197.6.8 ON ISLAND 
Project Manager: MARK KIMES 

Reported: 

04122/2010 16:51 

67IDW02 
1003250-02 (Water) 

Reporting 
Limit Units Dilution Batch 

COMPUCHEM 

pH Units 0040532 
degree F 0040533 

250 mg/L 0040534 

250 mg/L 0040531 

Prepared Analyzed Method 

0410512010 15:36 04106/2010 16:44 EPA 9040D 
0410512010 15:36 04/06/2010 16:45 EPA 1010 

04105120 I 0 I 5:40 04106120 I 0 16:46 EPA 9014 

04105/20 10 15:35 0410612010 16:48 EPA9034 

The results in this report apply lo lhe samples a11alyzed 111 accorda11ce wilh lhe chain of 
c11stody doc11111e11t. This analytical report m11st be reprod11ced ill its t111irety. 

3 
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APPENDIX F.39

SUMMARY OF ANALYTICAL RESULTS, SUBSURFACE SOIL - ORGANICS 
ECP SITE 13 - FORMER GAS STATION

PHASE II ECP REPORT
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample ID
Sample Date
Sample Depth (ft bgs)
  
Volatile Organic Compounds (ug/kg)
Chloroform 6.2 U 5.9 U 6.5 U
Dichlorodifluoromethane 6.2 U 5.9 U 6.5 U
1,1-Dichloroethane 6.2 U 5.9 U 6.5 U
1,2-Dichloroethane 6.2 U 5.9 U 6.5 U
1,1-Dichloroethene 6.2 U 5.9 U 6.5 U
1,2-Dichloropropane 6.2 U 5.9 U 6.5 U
Ethyl benzene 6.2 U 5.9 U 6.5 U
Acrolein 120 U 120 U 130 U
Methylene chloride 6.2 U 5.9 U 6.5 U
1,1,2,2-Tetrachloroethane 6.2 U 5.9 U 6.5 U
Tetrachloroethene 6.2 U 5.9 U 2.4 J
Toluene 6.2 U 5.9 U 6.5 U
trans-1,2-Dichloroethene 6.2 U 5.9 U 6.5 U
1,1,1-Trichloroethane 6.2 U 5.9 U 6.5 U
1,1,2-Trichloroethane 6.2 U 5.9 U 6.5 U
2-Butanone 31 U 6.8 J 11 J
Chloroprene 6.2 U 5.9 U 6.5 U
2-Hexanone 31 U 30 U 32 U
Acrylonitrile 120 U 120 U 130 U
3-Chloro-1-propene 6.2 U 5.9 U 6.5 U
Benzene 6.2 U 5.9 U 6.5 U
Bromoform 6.2 U 5.9 U 6.5 U
Carbon tetrachloride 6.2 U 5.9 U 6.5 U
Chlorobenzene 6.2 U 5.9 U 2.9 J
Acetonitrile 250 U 240 U 260 U
1,2-Dibromo-3-chloropropane 12 U 12 U 13 U
Dibromomethane 6.2 U 5.9 U 6.5 U
trans-1,4-Dichloro-2-butene 12 U 12 U 13 U
cis-1,3-Dichloropropene 6.2 U 5.9 U 6.5 U
trans-1,3-Dichloropropene 6.2 U 5.9 U 6.5 U
Ethyl methacrylate 6.2 U 5.9 U 6.5 U
Iodomethane 6.2 U 5.9 U 6.5 U
Methacrylonitrile 120 U 120 U 130 U
Methyl methacrylate 6.2 U 5.9 U 6.5 U
Pentachloroethane 31 U 30 U 32 U
1,1,1,2-Tetrachloroethane 6.2 U 5.9 U 6.5 U
Trichlorofluoromethane 6.2 U 5.9 U 6.5 U
1,2,3-Trichloropropane 6.2 U 5.9 U 6.5 U
Vinyl chloride 6.2 U 5.9 U 6.5 U
Dibromochloromethane 6.2 U 5.9 U 6.5 U
Chloroethane 6.2 U 5.9 U 6.5 U
Acetone 62 U 44 J 43 J
Bromodichloromethane 6.2 U 5.9 U 6.5 U

05/08/04 05/08/04 05/08/04
7.00 - 9.00 9.00 - 11.00 9.00 - 11.00

13E-SB01 13E-SB02-05 13E-SB03
13E-SB01-04 13E-SB02-05 13E-SB03-05

K:\_AGVIQ Enviro Srvcs\102291\WORKDOCS\REPORT\ECP Phase II Report\Appendix F. (27 through 42).xls     Appendix F.39 Page 1 of 4



APPENDIX F.39

SUMMARY OF ANALYTICAL RESULTS, SUBSURFACE SOIL - ORGANICS 
ECP SITE 13 - FORMER GAS STATION

PHASE II ECP REPORT
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample ID
Sample Date
Sample Depth (ft bgs)
  

05/08/04 05/08/04 05/08/04
7.00 - 9.00 9.00 - 11.00 9.00 - 11.00

13E-SB01 13E-SB02-05 13E-SB03
13E-SB01-04 13E-SB02-05 13E-SB03-05

Volatile Organic Compounds (ug/kg) (Cont.)
Bromomethane 6.2 U 5.9 U 6.5 U
Chloromethane 6.2 U 5.9 U 6.5 U
Carbon disulfide 6.2 U 5.9 U 6.5 U
1,2-Dibromoethane 6.2 U 5.9 U 6.5 U
Propionitrile 120 U 120 U 130 U
Isobutanol 250 U 240 U 260 U
4-Methyl-2-pentanone 31 U 30 U 32 U
Styrene 6.2 U 5.9 U 6.5 U
Trichloroethene 6.2 U 5.9 U 6.5 U
Vinyl acetate 12 U 12 U 13 U
Xylene 12 U 12 U 13 U

Semivolatile Organic Compounds (ug/kg)
Phenol 420 U 410 U 480 U
bis(2-Chloroethoxy)methane 420 U 410 U 480 U
2,4,6-Trichlorophenol 420 U 410 U 480 U
bis(2-Chloroethyl)ether 420 U 410 U 480 U
bis(2-Chloroisopropyl)ether 420 U 410 U 480 U
bis(2-Ethylhexyl)phthalate 420 U 410 U 480 U
4-Bromophenylphenyl ether 420 U 410 U 480 U
Butylbenzylphthalate 420 U 410 U 480 U
2-Chloronaphthalene 420 U 410 U 480 U
4-Chlorophenyl phenyl ether 420 U 410 U 480 U
Chrysene 420 U 410 U 480 U
Dibenzo(a,h)anthracene 110 J 63 J 480 U
2-Chlorophenol 420 U 410 U 480 U
Acenaphthene 420 U 410 U 480 U
3,3'-Dichlorobenzidine 850 U 810 U 960 U
Diethylphthalate 420 U 410 U 480 U
Dimethyl phthalate 420 U 410 U 480 U
2,4-Dinitrotoluene 420 U 410 U 480 U
2,6-Dinitrotoluene 420 U 410 U 480 U
Di-n-octylphthalate 420 U 410 U 480 U
2,4-Dichlorophenol 420 U 410 U 480 U
Acenaphthylene 420 U 410 U 480 U
2-Methylnaphthalene 420 U 410 U 480 U
Fluoranthene 420 U 410 U 480 U
Fluorene 420 U 410 U 480 U
Hexachlorobenzene 420 U 410 U 480 U
Hexachlorobutadiene 420 U 410 U 480 U
Hexachlorocyclopentadiene 420 U 410 U 480 U
Hexachloroethane 420 U 410 U 480 U
Indeno(1,2,3-cd)pyrene 110 J 60 J 480 U

K:\_AGVIQ Enviro Srvcs\102291\WORKDOCS\REPORT\ECP Phase II Report\Appendix F. (27 through 42).xls     Appendix F.39 Page 2 of 4



APPENDIX F.39

SUMMARY OF ANALYTICAL RESULTS, SUBSURFACE SOIL - ORGANICS 
ECP SITE 13 - FORMER GAS STATION

PHASE II ECP REPORT
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample ID
Sample Date
Sample Depth (ft bgs)
  

05/08/04 05/08/04 05/08/04
7.00 - 9.00 9.00 - 11.00 9.00 - 11.00

13E-SB01 13E-SB02-05 13E-SB03
13E-SB01-04 13E-SB02-05 13E-SB03-05

Semivolatile Organic Compounds (ug/kg) (Cont.)
Isophorone 420 U 410 U 480 U
Naphthalene 420 U 410 U 480 U
2,4-Dimethylphenol 420 U 410 U 480 U
Anthracene 420 U 410 U 480 U
4,6-Dinitro-2-methylphenol 2,200 U 2,100 U 2,500 U
Nitrobenzene 420 U 410 U 480 U
N-Nitrosodimethylamine 420 U 410 U 480 U
N-Nitrosodiphenylamine 420 U 410 U 480 U
Phenanthrene 420 U 410 U 480 U
Pyrene 420 U 410 U 480 U
1,2,4-Trichlorobenzene 420 U 410 U 480 U
4-Nitroquinoline-1-oxide 4,200 U 4,100 U 4,800 U
2,4-Dinitrophenol 2,200 U 2,100 U 2,500 U
Benzo(a)anthracene 420 U 410 U 480 U
Benzo(a)pyrene 420 U 410 U 480 U
2,6-Dichlorophenol 420 U 410 U 480 U
Benzo(b)fluoranthene 420 U 410 U 480 U
4-Aminobiphenyl 420 U 410 U 480 U
p-(Dimethylamino)azobenzene 420 U 410 U 480 U
7,12-Dimethylbenz(a)anthracene 420 U 410 U 480 U
3,3'-Dimethyl benzidine 2,200 U 2,100 U 2,500 U
alpha,alpha-Dimethylphenethylamine 86,000 U 83,000 U 97,000 U
1,4-Dioxane 420 U 410 U 480 U
n-Nitrosodi-n-propylamine 420 U 410 U 480 U
Aniline 420 U 410 U 480 U
Ethylmethanesulfonate 420 U 410 U 480 U
Acetophenone 420 U 410 U 480 U
Aramite 420 U 410 U 480 U
Hexachlorophene 220,000 U 210,000 U 250,000 U
Hexachloropropene 420 U 410 U 480 U
Isosafrole 420 U 410 U 480 U
Methapyrilene 86,000 U 83,000 U 97,000 U
3-Methylcholanthrene 420 U 410 U 480 U
Methyl methanesulfonate 420 U 410 U 480 U
1,4-Naphthoquinone 420 U 410 U 480 U
1-Naphthylamine 420 U 410 U 480 U
2-Naphthylamine 420 U 410 U 480 U
N-Nitrosodi-n-butylamine 420 U 410 U 480 U
N-Nitrosodiethylamine 420 U 410 U 480 U
N-Nitrosomethylethylamine 420 U 410 U 480 U
N-Nitrosomorpholine 420 U 410 U 480 U
N-Nitrosopiperidine 420 U 410 U 480 U
N-Nitrosopyrrolidine 420 U 410 U 480 U

K:\_AGVIQ Enviro Srvcs\102291\WORKDOCS\REPORT\ECP Phase II Report\Appendix F. (27 through 42).xls     Appendix F.39 Page 3 of 4



APPENDIX F.39

SUMMARY OF ANALYTICAL RESULTS, SUBSURFACE SOIL - ORGANICS 
ECP SITE 13 - FORMER GAS STATION

PHASE II ECP REPORT
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample ID
Sample Date
Sample Depth (ft bgs)
  

05/08/04 05/08/04 05/08/04
7.00 - 9.00 9.00 - 11.00 9.00 - 11.00

13E-SB01 13E-SB02-05 13E-SB03
13E-SB01-04 13E-SB02-05 13E-SB03-05

Semivolatile Organic Compounds (ug/kg) (Cont.)
5-Nitro-o-toluidine 420 U 410 U 480 U
Pentachlorobenzene 420 U 410 U 480 U
Pentachloronitrobenzene 420 U 410 U 480 U
Phenacetin 420 U 410 U 480 U
2-Picoline 420 U 410 U 480 U
Pronamide 420 U 410 U 480 U
Pyridine 420 U 410 U 480 U
Safrole 420 U 410 U 480 U
1,2,4,5-Tetrachlorobenzene 420 U 410 U 480 U
2,3,4,6-Tetrachlorophenol 420 U 410 U 480 U
2,4,5-Trichlorophenol 420 U 410 U 480 U
1,3,5-Trinitrobenzene 420 U 410 U 480 U
2-Acetylaminofluorene 420 U 410 U 480 U
Dinoseb 420 U 410 U 480 U
4-Chloroaniline 850 U 810 U 960 U
4-Chloro-3-methylphenol 420 U 410 U 480 U
Benzo(g,h,i)perylene 120 J 75 J 480 U
Pentachlorophenol 2,200 U 2,100 U 2,500 U
Benzo(k)fluoranthene 420 U 410 U 480 U
Benzyl alcohol 420 U 410 U 480 U
Diallate 420 U 410 U 480 U
Dibenzofuran 420 U 410 U 480 U
Di-n-butylphthalate 420 U 410 U 480 U
Cresol, m & p 420 U 410 U 480 U
m-Dichlorobenzene 420 U 410 U 480 U
m-Dinitrobenzene 420 U 410 U 480 U
3-Nitroaniline 2,200 U 2,100 U 2,500 U
Cresol (ortho) 420 U 410 U 480 U
o-Dichlorobenzene 420 U 410 U 480 U
2-Nitroaniline 2,200 U 2,100 U 2,500 U
2-Nitrophenol 420 U 410 U 480 U
o-Toluidine 420 U 410 U 480 U
p-Dichlorobenzene 420 U 410 U 480 U
4-Nitroaniline 2,200 U 2,100 U 2,500 U
4-Nitrophenol 2,200 U 2,100 U 2,500 U
1,4-Phenylenediamine 2,200 U 2,100 U 2,500 U

Diesel Range Organics (mg/kg)
Diesel Range Organics 2.7 J 2.6 J 3.2 J
Gasoline Range Organics 0.3 U 0.27 U 0.27 U
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APPENDIX F.40

SUMMARY OF ANALYTICAL RESULTS, SUBSURFACE SOIL - INORGANICS 
ECP SITE 13 - FORMER GAS STATION

PHASE II ECP REPORT
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample ID
Sample Date
Sample Depth (ft bgs)
  
Appendix IX Metals (mg/kg)
Silver 1.2 U 1.1 U 1.3 U
Arsenic 1.2 U 0.85 B 1.3 U
Barium 250 190 140
Beryllium 0.21 B 0.32 B 0.33 B
Cadmium 3 U 0.56 U 0.67 U
Cobalt 10 23 36
Chromium 10 9 40
Copper 36 18 120
Nickel 4.9 5.4 18
Lead 1.9 0.83 1.9
Antimony 2.4 U 2.2 U 2.7 U
Selenium 1.2 U 1.1 U 1.3 U
Tin 2 B 1.6 B 2.1 B
Thallium 1.2 U 1.1 U 1.3 U
Vanadium 240 210 200
Zinc 52 210 67
Mercury 0.019 B 0.023 U 0.019 B

13E-SB01 13E-SB02-05 13E-SB03
13E-SB01-04 13E-SB02-05 13E-SB03-05

05/08/04 05/08/04 05/08/04
7.00 - 9.00 9.00 - 11.00 9.00 - 11.00
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APPENDIX F.41

SUMMARY OF ANALYTICAL RESULTS, GROUNDWATER - ORGANICS 
ECP SITE 13 - FORMER GAS STATION

PHASE II ECP REPORT
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample ID
Sample Date
  
Volatile Organic Compounds (ug/L)
Chloroform 1 U 1 U
Dichlorodifluoromethane 1 U 1 U
1,1-Dichloroethane 1 U 1 U
1,2-Dichloroethane 1 U 1 U
1,1-Dichloroethene 1 U 1 U
1,2-Dichloropropane 1 U 1 U
Ethyl benzene 1 U 1 U
Acrolein 20 U 20 U
Methylene chloride 5 U 5 U
1,1,2,2-Tetrachloroethane 1 U 1 U
Tetrachloroethene 1 U 1 U
Toluene 1 U 1 U
trans-1,2-Dichloroethene 1 U 1 U
1,1,1-Trichloroethane 1 U 1 U
1,1,2-Trichloroethane 1 U 1 U
2-Butanone 10 U 10 U
Chloroprene 1 U 1 U
2-Hexanone 10 U 10 U
Acrylonitrile 20 U 20 U
3-Chloro-1-propene 1 U 1 U
Benzene 1 U 1 U
Bromoform 1 U 1 U
Carbon tetrachloride 1 U 1 U
Chlorobenzene 1 U 1 U
Acetonitrile 40 U 40 U
1,2-Dibromo-3-chloropropane 1 U 1 U
Dibromomethane 1 U 1 U
trans-1,4-Dichloro-2-butene 2 U 2 U
cis-1,3-Dichloropropene 1 U 1 U
trans-1,3-Dichloropropene 1 U 1 U
Ethyl methacrylate 1 U 1 U
Iodomethane 1 U 1 U
Methacrylonitrile 20 U 20 U
Methyl methacrylate 1 U 1 U
Pentachloroethane 5 U 5 U
1,1,1,2-Tetrachloroethane 1 U 1 U
Trichlorofluoromethane 1 U 1 U
1,2,3-Trichloropropane 1 U 1 U
Vinyl chloride 1 U 1 U
Dibromochloromethane 1 U 1 U
Chloroethane 1 U 1 U
Acetone 8 J 7 J

13E-SB02
13E-GW02

05/10/04

13E-SB03
13E-GW03

05/10/04
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APPENDIX F.41

SUMMARY OF ANALYTICAL RESULTS, GROUNDWATER - ORGANICS 
ECP SITE 13 - FORMER GAS STATION

PHASE II ECP REPORT
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample ID
Sample Date
  

13E-SB02
13E-GW02

05/10/04

13E-SB03
13E-GW03

05/10/04

Volatile Organic Compounds (ug/L) (Cont.)
Bromodichloromethane 1 U 1 U
Bromomethane 1 U 1 U
Chloromethane 1 U 1 U
Carbon disulfide 1 U 1.1
1,2-Dibromoethane 1 U 1 U
Propionitrile 20 U 20 U
Isobutanol 40 U 40 U
4-Methyl-2-pentanone 10 U 10 U
Styrene 1 U 1 U
Trichloroethene 1 U 1 U
Vinyl acetate 2 U 2 U
Xylene 2 U 2 U

Semivolatile Organic Compounds (ug/L)
Phenol 10 U 10 U
bis(2-Chloroethoxy)methane 10 U 10 U
2,4,6-Trichlorophenol 10 U 10 U
bis(2-Chloroethyl)ether 10 U 10 U
bis(2-Chloroisopropyl)ether 10 U 10 U
bis(2-Ethylhexyl)phthalate 10 U 10 U
4-Bromophenylphenyl ether 10 U 10 U
Butylbenzylphthalate 10 U 10 U
2-Chloronaphthalene 10 U 10 U
4-Chlorophenyl phenyl ether 10 U 10 U
Chrysene 10 U 10 U
Dibenzo(a,h)anthracene 10 U 10 U
2-Chlorophenol 10 U 10 U
Acenaphthene 10 U 10 U
3,3'-Dichlorobenzidine 20 U 20 U
Diethylphthalate 10 U 10 U
Dimethyl phthalate 10 U 10 U
2,4-Dinitrotoluene 10 U 10 U
2,6-Dinitrotoluene 10 U 10 U
Di-n-octylphthalate 10 U 10 U
2,4-Dichlorophenol 10 U 10 U
Acenaphthylene 10 U 10 U
2-Methylnaphthalene 10 U 10 U
Fluoranthene 10 U 10 U
Fluorene 10 U 10 U
Hexachlorobenzene 10 U 10 U
Hexachlorobutadiene 10 U 10 U
Hexachlorocyclopentadiene 10 U 10 U
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APPENDIX F.41

SUMMARY OF ANALYTICAL RESULTS, GROUNDWATER - ORGANICS 
ECP SITE 13 - FORMER GAS STATION

PHASE II ECP REPORT
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample ID
Sample Date
  

13E-SB02
13E-GW02

05/10/04

13E-SB03
13E-GW03

05/10/04

Semivolatile Organic Compounds (ug/L)
Hexachloroethane 10 U 10 U
Indeno(1,2,3-cd)pyrene 10 U 10 U
Isophorone 10 U 10 U
Naphthalene 10 U 10 U
2,4-Dimethylphenol 10 U 10 U
Anthracene 10 U 10 U
4,6-Dinitro-2-methylphenol 50 U 50 U
Nitrobenzene 10 U 10 U
N-Nitrosodimethylamine 10 U 10 U
N-Nitrosodiphenylamine 10 U 10 U
Phenanthrene 10 U 10 U
Pyrene 10 U 10 U
1,2,4-Trichlorobenzene 10 U 10 U
4-Nitroquinoline-1-oxide 20 U 20 U
2,4-Dinitrophenol 50 U 50 U
Benzo(a)anthracene 10 U 10 U
Benzo(a)pyrene 10 U 10 U
2,6-Dichlorophenol 10 U 10 U
Benzo(b)fluoranthene 10 U 10 U
4-Aminobiphenyl 10 U 10 U
p-(Dimethylamino)azobenzene 10 U 10 U
7,12-Dimethylbenz(a)anthracene 10 U 10 U
3,3'-Dimethyl benzidine 20 U 20 U
alpha,alpha-Dimethylphenethylamine 2,000 U 2,000 U
1,4-Dioxane 10 U 10 U
n-Nitrosodi-n-propylamine 10 U 10 U
Aniline 20 U 20 U
Ethylmethanesulfonate 10 U 10 U
Acetophenone 10 U 10 U
Aramite 10 U 10 U
Hexachlorophene 5,000 U 5,000 U
Hexachloropropene 10 U 10 U
Isosafrole 10 U 10 U
Methapyrilene 2,000 U 2,000 U
3-Methylcholanthrene 10 U 10 U
Methyl methanesulfonate 10 U 10 U
1,4-Naphthoquinone 10 U 10 U
1-Naphthylamine 10 U 10 U
2-Naphthylamine 10 U 10 U
N-Nitrosodi-n-butylamine 10 U 10 U
N-Nitrosodiethylamine 10 U 10 U
N-Nitrosomethylethylamine 10 U 10 U
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APPENDIX F.41

SUMMARY OF ANALYTICAL RESULTS, GROUNDWATER - ORGANICS 
ECP SITE 13 - FORMER GAS STATION

PHASE II ECP REPORT
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample ID
Sample Date
  

13E-SB02
13E-GW02

05/10/04

13E-SB03
13E-GW03

05/10/04

Semivolatile Organic Compounds (ug/L)
N-Nitrosomorpholine 10 U 10 U
N-Nitrosopiperidine 10 U 10 U
N-Nitrosopyrrolidine 10 U 10 U
5-Nitro-o-toluidine 10 U 10 U
Pentachlorobenzene 10 U 10 U
Pentachloronitrobenzene 10 U 10 U
Phenacetin 10 U 10 U
2-Picoline 10 U 10 U
Pronamide 10 U 10 U
Pyridine 50 U 50 U
Safrole 10 U 10 U
1,2,4,5-Tetrachlorobenzene 10 U 10 U
2,3,4,6-Tetrachlorophenol 10 U 10 U
2,4,5-Trichlorophenol 10 U 10 U
1,3,5-Trinitrobenzene 10 U 10 U
2-Acetylaminofluorene 10 U 10 U
Dinoseb 10 U 10 U
4-Chloroaniline 20 U 20 U
4-Chloro-3-methylphenol 10 U 10 U
Benzo(g,h,i)perylene 10 U 10 U
Pentachlorophenol 50 U 50 U
Benzo(k)fluoranthene 10 U 10 U
Benzyl alcohol 10 U 10 U
Diallate 10 U 10 U
Dibenzofuran 10 U 10 U
Di-n-butylphthalate 10 U 10 U
Cresol, m & p 10 U 10 U
m-Dichlorobenzene 10 U 10 U
m-Dinitrobenzene 10 U 10 U
3-Nitroaniline 50 U 50 U
Cresol (ortho) 10 U 10 U
o-Dichlorobenzene 10 U 10 U
2-Nitroaniline 50 U 50 U
2-Nitrophenol 10 U 10 U
o-Toluidine 10 U 10 U
p-Dichlorobenzene 10 U 10 U
4-Nitroaniline 50 U 50 U
4-Nitrophenol 50 U 50 U
1,4-Phenylenediamine 2,000 U 2,000 U

Total Petroleum Hydrocarbons (mg/L)
Diesel Range Organics 0.81 0.71
Gasoline Range Organics 0.014 J 0.05 U
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APPENDIX F.42

SUMMARY OF ANALYTICAL RESULTS, GROUNDWATER - INORGANICS 
ECP SITE 13 - FORMER GAS STATION

PHASE II ECP REPORT
NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Site ID
Sample ID
Sample Date
  
Appendix IX (Dissolved) Metals (mg/L)
Silver 0.005 U 0.005 U
Arsenic 0.01 U 0.01 U
Barium 0.0061 B 0.043
Beryllium 0.004 U 0.004 U
Cadmium 0.005 U 0.005 U
Cobalt 0.01 U 0.0014 B
Chromium 0.01 U 0.01 U
Copper 0.02 U 0.0032 B
Nickel 0.0023 B 0.004 B
Lead 0.005 U 0.005 U
Antimony 0.02 U 0.02 U
Selenium 0.01 U 0.01 U
Tin 0.05 U 0.05 U
Thallium 0.01 U 0.01 U
Vanadium 0.067 0.038
Zinc 0.0033 B 0.0058 B
Mercury 0.0012 B 0.004 U

Total Cyanide and Sulfide (mg/L)
Sulfide 1 U 1 U
Cyanide 0.01 U 0.01 U

13E-SB02
13E-GW02

05/10/04

13E-SB03
13E-GW03

05/10/04
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QA/QC Analytical Results 

 
 
 
 



Data Qualifiers: 
 
 U – Not Detected. 
 J – Estimated value. 
 UJ – Report quantitation limit is qualified as estimated. 
 R – Result is rejected and unusable. 
 X – Surrogate recovery was outside of advisory limits. 
 * - Duplicate analysis is not within control limits.  
 NA – Not Analyzed. 
 
 
Notes: 
 
 mg/kg – milligrams per kilogram. 
 µg/kg – micrograms per kilogram. 
 µg/L – micrograms per liter. 

mg/L – milligrams per liter. 
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Trip Blank Samples - Organics 

 



APPENDIX G.1

SUMMARY OF ANALYTICAL RESULTS, TRIP BLANK SAMPLES - ORGANICS 
PHASE II ECP REPORT

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sample Date

 
Volatile Organic Compounds (ug/L)
Chloroform 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Dichlorodifluoromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloropropane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Ethyl benzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Acrolein 20 U 20 U 20 U 20 U 20 U 20 U 20 U
Methylene chloride 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,1,2,2-Tetrachloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Toluene 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,2-Dichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,1-Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2-Butanone 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Chloroprene 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2-Hexanone 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Acrylonitrile 20 U 20 U 20 U 20 U 20 U 20 U 20 U
3-Chloro-1-propene 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Benzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromoform 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon tetrachloride 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Acetonitrile 40 U 40 U 40 U 40 U 40 U 40 U 40 U
1,2-Dibromo-3-chloropropane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Dibromomethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,4-Dichloro-2-butene 2 U 2 U 2 U 2 U 2 U 2 U 2 U
cis-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Ethyl methacrylate 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Iodomethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methacrylonitrile 20 U 20 U 20 U 20 U 20 U 20 U 20 U
Methyl methacrylate 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Pentachloroethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,1,1,2-Tetrachloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichlorofluoromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,3-Trichloropropane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Vinyl chloride 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Dibromochloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Acetone 25 U 25 U 25 U 25 U 25 U 25 U 25 U
Bromodichloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U

05/17/04
E-TB06
05/14/0405/14/04

E-TB07E-TB05E-TB04
05/12/04

E-TB03
05/10/04

E-TB01 E-TB02
05/06/04 05/06/04
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APPENDIX G.1

SUMMARY OF ANALYTICAL RESULTS, TRIP BLANK SAMPLES - ORGANICS 
PHASE II ECP REPORT

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sample Date

 

05/17/04
E-TB06
05/14/0405/14/04

E-TB07E-TB05E-TB04
05/12/04

E-TB03
05/10/04

E-TB01 E-TB02
05/06/04 05/06/04

Volatile Organic Compounds (ug/L) (Cont.)
Chloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon disulfide 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromoethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Propionitrile 20 U 20 U 20 U 20 U 20 U 20 U 20 U
Isobutanol 40 U 40 U 40 U 40 U 40 U 40 U 40 U
4-Methyl-2-pentanone 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Styrene 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Vinyl acetate 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Xylene 2 U 2 U 2 U 2 U 2 U 2 U 2 U

Total Petroleum Hydrocarbons (mg/L)
Gasoline Range Organics NA NA NA 0.05 U NA 0.05 U 0.05 U

K:\_AGVIQ Enviro Srvcs\102291\WORKDOCS\REPORT\ECP Phase II Report\QA QC.xls     Appendix G.1 Page 2 of 2



 
  

 
 
 

APPENDIX G.2 
QA/QC Samples - Organics 

 



APPENDIX G.2

SUMMARY OF ANALYTICAL RESULTS, QA/QC SAMPLES - ORGANICS 
PHASE II ECP REPORT

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sample Date

Volatile Organic Compounds (ug/L)
Chloroform 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.91 J 78
Dichlorodifluoromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloropropane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Ethyl benzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Acrolein 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U
Methylene chloride 5 U 5 U 1.7 J 5 U 5 U 5 U 5 U 5 U 2.8 J
1,1,2,2-Tetrachloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Toluene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,2-Dichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,1-Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2-Butanone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 4.9 J
Chloroprene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2-Hexanone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Acrylonitrile 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U
3-Chloro-1-propene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Benzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromoform 1 U 1 U 1 U 1 U 1 U 1 U 0.54 J 1 U 1 U
Carbon tetrachloride 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Acetonitrile 40 U 40 U 40 U 40 U 40 U 40 U 40 U 40 U 40 U
1,2-Dibromo-3-chloropropane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Dibromomethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,4-Dichloro-2-butene 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
cis-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

E-ER01
05/10/04

E-ER02
05/10/04

E-ER03
05/09/04

E-ER05 E-ER06E-ER04
05/15/04

E-FB02E-FB01 E-FB03
05/13/04 05/13/04 05/15/0405/14/04 05/16/04
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APPENDIX G.2

SUMMARY OF ANALYTICAL RESULTS, QA/QC SAMPLES - ORGANICS 
PHASE II ECP REPORT

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sample Date

E-ER01
05/10/04

E-ER02
05/10/04

E-ER03
05/09/04

E-ER05 E-ER06E-ER04
05/15/04

E-FB02E-FB01 E-FB03
05/13/04 05/13/04 05/15/0405/14/04 05/16/04

Volatile Organic Compounds (ug/L) (Cont.)
Ethyl methacrylate 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Iodomethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methacrylonitrile 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U
Methyl methacrylate 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Pentachloroethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,1,1,2-Tetrachloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichlorofluoromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,3-Trichloropropane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Vinyl chloride 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Dibromochloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.9
Chloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Acetone 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U
Bromodichloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.34 J 9.6
Bromomethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon disulfide 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromoethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Propionitrile 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U
Isobutanol 40 U 40 U 40 U 40 U 40 U 40 U 40 U 40 U 40 U
4-Methyl-2-pentanone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Styrene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Vinyl acetate 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Xylene 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
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APPENDIX G.2

SUMMARY OF ANALYTICAL RESULTS, QA/QC SAMPLES - ORGANICS 
PHASE II ECP REPORT

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sample Date

E-ER01
05/10/04

E-ER02
05/10/04

E-ER03
05/09/04

E-ER05 E-ER06E-ER04
05/15/04

E-FB02E-FB01 E-FB03
05/13/04 05/13/04 05/15/0405/14/04 05/16/04

Semivolatile Organic Compounds (ug/L)
Phenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
bis(2-Chloroethoxy)methane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2,4,6-Trichlorophenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
bis(2-Chloroethyl)ether 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
bis(2-Chloroisopropyl)ether 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
bis(2-Ethylhexyl)phthalate 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-Bromophenylphenyl ether 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Butylbenzylphthalate 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2-Chloronaphthalene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-Chlorophenyl phenyl ether 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Chrysene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Dibenzo(a,h)anthracene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2-Chlorophenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Acenaphthene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
3,3'-Dichlorobenzidine 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U
Diethylphthalate 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Dimethyl phthalate 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2,4-Dinitrotoluene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2,6-Dinitrotoluene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Di-n-octylphthalate 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2,4-Dichlorophenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Acenaphthylene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2-Methylnaphthalene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Fluoranthene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Fluorene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Hexachlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Hexachlorobutadiene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Hexachlorocyclopentadiene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Hexachloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Indeno(1,2,3-cd)pyrene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
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APPENDIX G.2

SUMMARY OF ANALYTICAL RESULTS, QA/QC SAMPLES - ORGANICS 
PHASE II ECP REPORT

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sample Date

E-ER01
05/10/04

E-ER02
05/10/04

E-ER03
05/09/04

E-ER05 E-ER06E-ER04
05/15/04

E-FB02E-FB01 E-FB03
05/13/04 05/13/04 05/15/0405/14/04 05/16/04

Semivolatile Organic Compounds (ug/L) (Cont.)
Isophorone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Naphthalene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2,4-Dimethylphenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Anthracene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4,6-Dinitro-2-methylphenol 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
Nitrobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
N-Nitrosodimethylamine 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
N-Nitrosodiphenylamine 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Phenanthrene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Pyrene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,2,4-Trichlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-Nitroquinoline-1-oxide 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U
2,4-Dinitrophenol 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
Benzo(a)anthracene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Benzo(a)pyrene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2,6-Dichlorophenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Benzo(b)fluoranthene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-Aminobiphenyl 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
p-(Dimethylamino)azobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
7,12-Dimethylbenz(a)anthracene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
3,3'-Dimethyl benzidine 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U
alpha,alpha-Dimethylphenethylamine 2,000 U 2,000 U 2,000 U 2,000 U 2,000 U 2,000 U 2,000 U 2,000 U 2,000 U
1,4-Dioxane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
n-Nitrosodi-n-propylamine 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Aniline 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U
Ethylmethanesulfonate 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Acetophenone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Aramite 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Hexachlorophene 5,000 U 5,000 U 5,000 U 5,000 U 5,000 U 5,000 U 5,000 U 5,000 U 5,000 U
Hexachloropropene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
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APPENDIX G.2

SUMMARY OF ANALYTICAL RESULTS, QA/QC SAMPLES - ORGANICS 
PHASE II ECP REPORT

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sample Date

E-ER01
05/10/04

E-ER02
05/10/04

E-ER03
05/09/04

E-ER05 E-ER06E-ER04
05/15/04

E-FB02E-FB01 E-FB03
05/13/04 05/13/04 05/15/0405/14/04 05/16/04

Semivolatile Organic Compounds (ug/L) (Cont.)
Isosafrole 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Methapyrilene 2,000 U 2,000 U 2,000 U 2,000 U 2,000 U 2,000 U 2,000 U 2,000 U 2,000 U
3-Methylcholanthrene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Methyl methanesulfonate 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,4-Naphthoquinone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1-Naphthylamine 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2-Naphthylamine 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
N-Nitrosodi-n-butylamine 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
N-Nitrosodiethylamine 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
N-Nitrosomethylethylamine 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
N-Nitrosomorpholine 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
N-Nitrosopiperidine 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
N-Nitrosopyrrolidine 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
5-Nitro-o-toluidine 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Pentachlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Pentachloronitrobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Phenacetin 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2-Picoline 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Pronamide 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Pyridine 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
Safrole 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,2,4,5-Tetrachlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2,3,4,6-Tetrachlorophenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2,4,5-Trichlorophenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
1,3,5-Trinitrobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2-Acetylaminofluorene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Dinoseb 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-Chloroaniline 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U 20 U
4-Chloro-3-methylphenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Benzo(g,h,i)perylene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
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APPENDIX G.2

SUMMARY OF ANALYTICAL RESULTS, QA/QC SAMPLES - ORGANICS 
PHASE II ECP REPORT

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sample Date

E-ER01
05/10/04

E-ER02
05/10/04

E-ER03
05/09/04

E-ER05 E-ER06E-ER04
05/15/04

E-FB02E-FB01 E-FB03
05/13/04 05/13/04 05/15/0405/14/04 05/16/04

Semivolatile Organic Compounds (ug/L) (Cont.)
Pentachlorophenol 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
Benzo(k)fluoranthene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Benzyl alcohol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Diallate 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Dibenzofuran 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Di-n-butylphthalate 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Cresol, m & p 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
m-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
m-Dinitrobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
3-Nitroaniline 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
Cresol (ortho) 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
o-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
2-Nitroaniline 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
2-Nitrophenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
o-Toluidine 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
p-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
4-Nitroaniline 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
4-Nitrophenol 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
1,4-Phenylenediamine 2,000 U 2,000 U 2,000 U 2,000 U 2,000 U 2,000 U 2,000 U 2,000 U 2,000 U

Pesticides/PCBs (ug/L)
Dieldrin 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Endosulfan sulfate 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Endrin 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Endrin aldehyde 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Heptachlor 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Heptachlor epoxide 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Aldrin 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Toxaphene 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
alpha-BHC 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
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APPENDIX G.2

SUMMARY OF ANALYTICAL RESULTS, QA/QC SAMPLES - ORGANICS 
PHASE II ECP REPORT

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sample Date

E-ER01
05/10/04

E-ER02
05/10/04

E-ER03
05/09/04

E-ER05 E-ER06E-ER04
05/15/04

E-FB02E-FB01 E-FB03
05/13/04 05/13/04 05/15/0405/14/04 05/16/04

Pesticides/PCBs (ug/L) (Cont.)
beta-BHC 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
gamma-BHC 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
delta-BHC 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Chlordane 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
4,4'-DDT 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Endosulfan I 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Endosulfan II 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
 Kepone 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chlorobenzilate 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
4,4'-DDE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
4,4'-DDD 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Isodrin 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Methoxychlor 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Aroclor-1242 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Aroclor-1254 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Aroclor-1221 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Aroclor-1232 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Aroclor-1248 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Aroclor-1260 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Aroclor-1016 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
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APPENDIX G.2

SUMMARY OF ANALYTICAL RESULTS, QA/QC SAMPLES - ORGANICS 
PHASE II ECP REPORT

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sample Date

E-ER01
05/10/04

E-ER02
05/10/04

E-ER03
05/09/04

E-ER05 E-ER06E-ER04
05/15/04

E-FB02E-FB01 E-FB03
05/13/04 05/13/04 05/15/0405/14/04 05/16/04

OP-Pesticides (ug/L)
Thionazin 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Famphur 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Dimethoate 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Disulfoton 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Parathion (Ethyl parathion) 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Methyl parathion 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
O,O,O-Triethyl phosphorothioate 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Phorate 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Sulfotepp 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Chlorinated Herbicides (ug/L)
2,4,5-TP 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2,4-D 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2,4,5-T 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

Total Petroleum Hydrocarbons (mg/L)
Diesel Range Organics 0.1 U 0.1 U NA 0.1 U 0.1 U 0.1 U 0.1 U 0.055 J 0.1 U
Gasoline Range Organics 0.05 U 0.05 U NA 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
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APPENDIX G.3

SUMMARY OF ANALYTICAL RESULTS, QA/QC SAMPLES - (TOTAL) INORGANICS 
PHASE II ECP REPORT

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sample Date

Appendix IX (Total) Inorganics (mg/L)
Silver 0.005 U 0.005 U 0.005 U 0.01 U 0.01 U 0.01 U 0.0026 B 0.01 U 0.01 U
Arsenic 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Barium 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0044 B
Beryllium 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U 0.004 U
Cadmium 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
Cobalt 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0029 B 0.01 U 0.01 U
Chromium 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0029 B 0.01 U 0.01 U
Copper 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.0032 B 0.02 U 0.02 U
Nickel 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U 0.04 U
Lead 0.005 U 0.005 U 0.0036 B 0.005 U 0.0036 B 0.005 U 0.005 U 0.005 U 0.005 U
Antimony 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.0063 B 0.02 U 0.02 U
Selenium 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Tin 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.0076 B 0.05 U 0.05 U
Thallium 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U
Vanadium 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.0033 B 0.01 U 0.0007 B
Zinc 0.02 B 0.036 0.024 0.0022 B 0.024 0.025 0.0059 B 0.022 0.022
Mercury 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U 0.0002 U
Sulfide 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Cyanide 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

E-ER03
05/09/04

E-FB01 E-FB03
05/13/04 05/13/0405/15/04 05/15/0405/14/04 05/16/04
E-ER05 E-ER06E-ER04 E-FB02E-ER01

05/10/04
E-ER02
05/10/04
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APPENDIX G.4 
IDW Sample 

 



APPENDIX G.4

SUMMARY OF ANALYTICAL RESULTS, IDW SAMPLE 
PHASE II ECP REPORT

NAVAL ACTIVITY PUERTO RICO, CEIBA, PUERTO RICO

Sample ID
Sample Date
 
Benzene (ug/L)
Benzene 5 U*XX

RCRA Metals (mg/L)
Silver 0.01 U
Arsenic 0.056
Barium 0.83
Cadmium 0.014
Chromium 1.2
Mercury 0.00038
Lead 0.27 E
Selenium 0.0091 B

E-IDW01
05/16/04

K:\_AGVIQ Enviro Srvcs\102291\WORKDOCS\REPORT\ECP Phase II Report\QA QC.xls     Appendix G.4 Page 1 of 1
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SAMPLE DATA PACKAGE 

oocx~l 



Sample Receipt 

SDG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

CH2MHILL 
CTO JM08 NAPR SWMU 67 

SH4986 

The following samples were received on July 08, 2014 and were logged in under Katahdin Analytical 
Services work order number SH4986 for a hardcopy due date of August 01, 2014. 

KATAHDIN 
Sample No. 
SH4986-l 
SH4986-2 
SH4986-3 
SH4986-4 
SH4986-5 
SH4986-6 
SH4986-7 
SH4986-8 
SH4986-9 

CH2MHILL 
Sample Identification 
NAPR-W67-SB09R-0507 
NAPR-W67-SB09RP-0507 
NAPR-W67-SB 10-0507 
NAPR-W67-SB11-0507 
NAPR-W67-SB 12-0507 
NAPR-W67-SB 12-0709 
NAPR-W67-SB13-0507 
NAPR-W67-SB14-0507 
NAPR-W67-EB01-070314 

The samples were logged in for the analyses specified on the chain of custody form. All problems 
encountered and resolved during sample receipt have been documented on the applicable chain of custody 
forms. 

We certify that the test results provided in this report meet all the requirements of the NELAC standards 
unless otherwise noted in this narrative or in the Report of Analysis. 

Sample analyses have been performed by the methods as noted herein. 

Should you have any questions or comments concerning this Report of Analysis, please do not hesitate to 
contact your Katahdin Analytical Services Project Manager, Ms. Jennifer Obrin. This narrative is an 
integral part of the Report of Analysis. 

Some of the client IDs on the Chain of Custody exceeds the 19-character limit of the Katahdin Analytical 
Information Management System. Therefore, the first character "N" in the client ID for samples SH4986-
2 and 9 were omitted on all forms. 

Metals Analysis 

The samples of Katahdin Work Order SH4986 were prepared and analyzed for metals in accordance with 
the "Test Methods for Evaluating Solid Wastes: Physical/Chemical Methods" SW-846. 2nd edition, 
1982 (revised 1984), 3rd edition, 1986, and Updates I, II, IIA, Ill, IIIA and IIIB 1996, 1998 & 2004, 
Office of Solid Waste and Emergency Response, U.S. EPA. 

?().Ber·..: 540, Scarborough, ~1E 04070 " Tel· (207) 874-2400 ., Fax: (207) 775-4029 

WV'IW.ka tabdinlab.coin 

600 Technology \\Jay, Sc;:i.rborough, J'v1E 04074-



Inductively-Coupled Plasma Mass Spectrometric Analysis CICP-MS) 

Aqueous-matrix Katahdin Sample Number SH4986 -9 was digested for ICP-MS analysis on 06/09/14 
(QC Batch HG09IMW2) in accordance with USEPA Method 3010A. Katahdin Sample Number SH4986 
-9 was prepared with duplicate matrix-spiked aliquots. 

Solid-matrix Katahdin Sample Numbers SH4986 -{1-8) were digested for ICP-MS analysis on 06/15/14 
(QC Batch HGISIMSl) in accordance with USEPA Method 3010A. Katahdin Sample Number SH4986 -
8 was prepared with duplicate matrix-spiked aliquots. 

ICP-MS analyses of Katahdin Work Order SH4986 sample digestates were performed using an Agilent 
7500 ICP-MS spectrometer in accordance with USEPA Method 6020A. Results for all standards and 
samples are reported using the mean of 3 replicate measurements. All sample digestates were diluted by a 
factor of 5 during analysis to reduce mass interferences from chlorine, which is present in the digestates 
from the hydrochloric acid used in digesting the samples. All samples were analyzed within holding 
times and all analytical run QC criteria were met, with the following exception: 

Internal standard recoveries for ICP-MS analyses can be found in the raw data section of the 
accompanying data package. The following table indicates which analytes are associated with each 
internal standard element. 

Internal Standard Element Associated Analytes 
Lithium Bervllium 
Scandium Sodium, Magnesium, Aluminum, Potassium, 

Calcium 
Germanium Vanadium, Chromium, Manganese, Iron, 

Cobalt, Nickel, Copper, Zinc, Arsenic, 
Selenium, Silver, Cadmium 

Terbium Antimonv, Barium 
Bismuth Lead, Thallium 

Instrument tuning information can also be found in the raw data section in the report labeled "6020 QC 
Tune Report". The relative standard deviation was determined from 4 replicate measurements. The peak 
width was measured at 10% of the peak height. 

Matrix QC Summary 

The measured recovery of cobalt in the matrix-spiked aliquots of Katahdin Sample Numbers SH4986 -{8 
and 9) are within the project acceptance criteria (80% - 120% recovery of the added element, ifthe native 
concentration is less than four times the amount added). 

The matrix-spike duplicate analysis of Katahdin Sample Numbers SH4986 -{8 and 9) are within the 
laboratory's acceptance limit (<20% relative difference between duplicate matrix-spiked aliquots) for 
cobalt. 

The serial dilution analysis of Katahdin Sample Numbers SH4986 -{8 and 9) are within the project 
acceptance limit (<10% relative percent difference, if the concentration in the original sample is greater 
than 50 times the LOQ) for cobalt. 

?().Bo\ 540, Scarborough, ~iE 04070 • Tel: (207) 874-2400 • Pax: (207) 775-4029 
wwv1r.katahdinlab.c:on1 

600 Technology \)Clay, Scarborough, l\i1E 04074 



The measured recovery of cobalt in the post-digestion spike of Katahdin Sample Number SH4986 -8 is 
outside the acceptance criteria (75% - 125% recovery of the added element). For cobalt this may be 
attributed to the native concentration in the sample being significantly higher than the spike amount 
added. 

The measured recovery of cobalt in the post-digestion spike of Katahdin Sample Number SH4986 -9 is 
within the acceptance criteria (75% - 125% recovery of the added element, ifthe native concentration is 
less than four times the amount added). 

Reporting of Metals Results 

Per client request, analytical results for client samples on Form I and preparation blanks on Form IIIP 
have been reported using the laboratory's limits of detection (LOD). All results were evaluated down to 
the laboratory's method detection limits (MDLs). Results that fall between the MDL and the LOQ are 
flagged with "J" in the C-qualifier column, and the measured concentration appears in the concentration 
column. Results that are less than the MDL are flagged with "U" in the C-qualifier column, and the LOD 
is listed in the concentration column. These LOQs, MDLs, and LODs have been adjusted for each sample 
based on the sample amounts used in preparation and analysis. 

Analytical results on Forms VA, VD, VII, and IX for client samples, matrix QC samples (duplicates and 
matrix spikes), and laboratory control samples have been reported down to the laboratory's method 
detection limits (MD Ls). Analytical results that are below the MD Ls are flagged with "U" in the C
qualifier column, and the measured concentration is listed in the concentration column. 

Analytical results for instrument run QC samples (ICVs, ICBs, etc.) have been reported down to the 
laboratory's instrument detection limits (IDLs). 

IDLs, LODs, MDLs, and LOQs are listed on Form IO of the accompanying data package. 

Wet Chemistry Analysis 

The samples of Work Order SH4986 were analyzed in accordance with the specific methods listed on the 
Report of Analysis. 

Analyses for total solids were performed according to "Standard Methods for the Examination of Water 
and Wastewater", 15th, 16th, 17th, 18th, 19"', and 20th editions, 1980, 1985, 1989, 1992, 1995, 1999. 
APHA-AWWA-WPCF. 

All analyses were performed within analytical holding times. All quality control criteria were met. 

:').()_ Bo:,. 540, Sc::irbon.>ugh, /vfE 04070 ., Tel: (207) 874-2400 "' Fax: (207) 775-4029 

www.katahdinlab.con1 
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I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, for other than the conditions detailed above. Release of the data 
contained in this hardcopy data package has been authorized by the Operations Manager or the Quality 
Assurance Officer as verified by the following signature. 

Ju~~ Uicn~ 
DI 3 \IL\' 

Leslie Dimond 
Quality Assurance Officer 

-'.().Be)'.\ 54-0, Scarborough, l'v1E 04070 " ·rel: (207) 874-2400 e- F;ix: (207) 775-4029 

www.katahdinlab.co n1 

600 Technology Way; Sc:irborough, l\1E 04074 
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Katahdin Analytical Services, Inc. Sample Receipt Condition Report 
Client: Cl1Jt'\rb(( KAS PM: To Sampled By: CL:rf-
Project: KIMS Entry By: (:;r/ Delivered By: f~-£K 

KAS Work Order#: S"'H'-f 1&'6 KIMS Review By:( ro Received By: Gt! 
SDG#: i Cooler: l of I Date/Time Rec.: 7-g-I'f I oci:r () 

Receipt Criteria y N EX* NA Comments and/or Resolution 

1. Custody seals present I intact? / 
2. Chain of Custody present in cooler? ./ 

3. Chain of Custody signed by client? .. / / 
4. Chain of Custody matches samples? / 
5. Temperature Blanks present? If not, take Temp (°C): >-1 temperature of any sample w/ IR gun. / 

Samples received at <6 °C w/o freezing? ,/ Note: Not required for metals analysis. 

Ice packs or ice present? / The lack of ice or ice packs (i.e. no attempt to 
begin cooling process) or insufficient ice may 

If yes, was there sufficient ice to meet v not meet certain regulatory requirements and 
temperature requirements? may invalidate certain data. 

If temp. out, has the cooling process begun 
(i.e. ice or packs present) and sample / Note: No cooling process required for metals 
collection times <6hrs., but samples are not fnalysis. 
vet cool? 

6. Volatiles: 
../ Aqueous: No bubble larger than a pea? ' 

Soil/Sediment: v 
Received in airtight container? / 
Received in methanol? J 

/ Methanol covering soil? v 

D.I. Water - Received within 48 hour HT? 
_, 

Air: Refer to KAS COC for canister/flow ../ if air included 
controller reouirements. 

7. Trip Blank present in cooler? I / 
8. Proper sample containers and volume? ~ I 
9. Samples within hold time upon receipt? ./ I 

10. Aqueous samples properly preserved? / Metals, COD, NH3, TKN, O/G, phenol, 
TP04, N+N, TOC, ORO, TPH - pH <2 
Sulfide - >9 ,/ I 

Cyanide - pH >12 . ../ 

• Log-In Notes to Exceptions: document any problems with samples or discrepancies or pH adjustments 

QA-048 - Revision 4 - 05/05/2014 



- COO><-wW'> CHAIN of CUSTODY Scarborough, ME 04074 

Tel: (207) 874-2400 PLEASE BEAR DOWN AND 
Fax: (207) 775-4029 PRINT LEGIBL V IN PEN Page __ of _ 

Client Contact Phone# Fax# 

Cf/tM fl It- L. 114 ( /!t ~&Alf ( -:f-c3) 3-:/-l SY>/ ( ) 
Address City State Zip Code 

Purchase Order# Proj. Name I No. [;(;.Jmu 6?- /rc;z.9'13,1-t, n.PK.. Katahdin Quote # 

; 

Bill (if different than above) Address 

Sampler (Print I Sign) ,R..OAJNY F1e-zJJf / ~ -r'i-LAil USE ONLY I WORK OROER #: 5 1Hf1'36 
KATAHDIN PROJECT NUMBER i~ Fl~ ~ Fl~ ~ ~ Fl~ Fl~ I~ Fl~ 

m~m~m~m~m~m~m~m~m~m~ 
REMARKS: 

'"' ~~ SHIPPING INFO: 0 FED EX 0 UPS 0 CLIENT 
"' ~ 

AIRBILL NO: ~ \... 
TEMP"C 0 TEMP BLANK 0 INTACT 0 NOT INTACT ~~ 
* Sample Description Date I Time Matrix No. of -l~ coll'd Cntrs. 

Al/!Pf.-f'./{, r · 5Sp'/i!<-O<;, 
::r;s;iy r o8'f5 5oit.... i x 

AIAl'R-w'b1-StU/fR.P..¢ 5~ .,_ r/3/i '!/ o §.')> $-/> "-- 1 x 
tJAfl<-ttlb ?-581.p-¢5-pr 7-/:i/l'/·j oS0 ~/L 1-- '/ 
Ai/r/l~ -VV'b ':!- S& 1t -65'f=, r/3/1¥-j otfo) S.011.- 2- x 

#A-frZ-vJ61- <;8)..2-¢5'{1~ ·:;h/1'fj 0'11) Soi~ i '/-
I./ APl?.-Wi•J-5f>J-Z -¢1-¢' . 7/sjlif / 6'jZ<J '701{... i 'j 
IJAPR.-v/fo1--SS13-¢$"i 1 ::r/3/1 Of3o S,,11.- i. "} 
ff/lfR-tA1f;cr-sg1'f-¢so 7 ::r/J/ 1'1-/ 0110 Y,/t., i y 
f//IP!G-!Al6 t <S!?l'-/-oSt> -i ,,.;f !IJ O°/t/-0 9'/L t x {1nA /,Zt){ )/'/(<-•-:; 

/JAft- W'b?-5131.1-f--os:o ~sl/3/17 D9~b J_ x 1~, -7f2.1Y s?ll<'- ' iJv, 
. ~j X:>Jr-- /I._,,., / 

;J AP!<.- f'J/:i=! - € e.¢1 - o';f '31'/ =r17rf~ qic J_ x I 
(e- w;Ptv &OJ/ ~ tL) 

I 
I 
I -- - - -- --------

I 
I I 

COMMENTS 

Relinquished By: (Signature) Date I Time Received By: (Signature) Relinquished By: (Signature) Date I Time 

:::::__,,~I - ~ ~~' ;;,-') 
~quished By: (SignMure) 

----
Date I Time Received By: (Signature) Relinquished By: (Signature) Date I Time 

THE TERMS AND CONDITIONS ON THE REVERSE SIDE HEREOF SHALL GOVERN 
SERVICES, EXCEPT WHEN A SIGNED CONTRACTUAL AGREEMENT EXISTS. 

Received By: (Signature) 

Received By: (Signature) 



ANALYTICAL SERVICilS 

Login Number: SH4986 
Account:CH2MVA001 

CH2MHill 

Project: CH2MNAPR-CTO-JM08 

CTO JM08 NAPR SWMU 67 

Primary Report. Address: 

Michael Zamboni 

CH2MHill 

15010 Conference Center Drive 

Suite 200 

Chantilly, VA 20151 

Priffiif)li'lllti'Bll!~~-00m 

Accounts Payable 

CH2M Hill, Inc. 

PO Box 241329 

Denver,CO 80224 

Report. CC Addresses: 

Invoice CC Addresses· 

Laboratory Client 

Sample ID Sample Number 

SH4986-1 NAPR-W67-SB09R-0507 

Matrix Product 

Service s CLIENT-CHARGE 
Solid s SW3050MS-PREP 

Solid s SW6020-COBAL T 

Solid s TS 

SH4986-2 APR-W67-SB09RP-0507 

Matrix Product 

Solid s SW3050MS-PREP 

Solid s SW6020-COBAL T 

Solid s TS 

SH4986-3 NAPR-W67-SB10-0507 

Matrix Product 

Solid s SW3050MS-PREP 

Solid s SW6020-COBAL T 

Solid s TS 

SH4986-4 NAPR-W67-SB11-0507 

Matrix Product 

Solid s SW3050MS-PREP 

Solid s SW6020-COBAL T 

Solid s TS 

SH4986-5 NAPR-W67-SB12-0507 

Matrix Product 

Solid s SW3050MS-PREP 

Solid s SW6020-COBAL T 

Solid s TS 

SH4986-6 NAPR-W67-SB12-0709 

Matrix Product 

Solid s SW3050MS-PREP 

Solid s SW6020-COBAL T 

Solid s TS 

Katahdin Analytical Services 

Login Chain of Custody Report (lno1) 
Jul. 08, 2014 

Page: 1 of 2 

11:04AM 

Quote/Incoming: CH2MNAPR-CTO-J~ 

Web 
Login Information: 

ANALYSIS INSTRUCTIONS 

CHECK NO. 

CLIENT PO# 

DoD QSM V4.2 with DoD limits. ND to LOD. "J" 
flag between MDL and LOO. SW6020A. Client 
charge is for PR chemist certification. 

No PO required; 475153.67.PP.FR 

CLIENT PROJECT MANAGE : Linda Saksvig 

CONTRACT 

COOLER TEMPERATURE 

DELIVERY SERVICES 

EDD FORMAT 

LOGIN INITIALS 

PM 

PROJECT NAME 

QC LEVEL 

REGULATORY LIST 

REPORT INSTRUCTIONS 

N624 70-11-D-8012 

5.9 

Fed ex 

KAS106QC-XLS 

GN 

JO 

CTO JM08 NAPR SWMU 67 

IV 

Data summary needs all forms. Send HC, CD . .. 
Collect Receive Verbal Email flba::Qo PR Chemist Maritza Vazquez 
Date/Time Date PR Date (chem~aritzav~) for certification. 

03-JUL-14 08:45 sdlll-SYJnl1s 01-AUG-14 

Hold Date (shortest) Bottle Type Bottle Count Comments 

30-DEC-14 

30-DEC-14 4oz Glass 

02-AUG-14 

03-JUL-14 08:50 08-JUL-14 01-AUG-14 

Hold Date (shortest) Bottle Type Bottle Count Comments 
30-DEC-14 NAPR-W67-5809RP-0507 
30-DEC-14 4oz Glass 

02-AUG-14 

03-JUL-14 08:55 08-JUL-14 01-AUG-14 

Hold Date {sholf&st) Bottle Type Bottle Count Comments 
30-DEC-14 

30-DEC-14 4oz Glass 

02-AUG-14 

03-JUL-14 09:05 08-JUL-14 01-AUG-14 

Hold Date (shortest) Bottle Type Bottle Count Comments 
30-DEC-14 

30-DEC-14 4oz Glass 

02-AUG-14 

03-JUL-14 09:15 08-JUL-14 01-AUG-14 

Hold Date (shortest) Bottle Type Bottle Count Comments 
30-DEC-14 

30-DEC-14 4oz Glass 

02-AUG-14 

03-JUL-14 09:20 08-JUL-14 01-AUG-14 

Hold Date (shortest) Bottle Type Bottle Count Comm ts '6. \ '--" 30-DEC-14 

n'l·O 30-DEC-14 4oz Glass 

02-AUG-14 

0DDOC0CZS 



ANALYTICAL SERVICES 

Login Number: SH4986 
Account:CH2MVA001 

CH2MHill 

Project: CH2MNAPR-CTO-JM08 

CTO JM08 NAPR SWMU 67 

Laboratory Client 
Sample ID Sample Number 

SH4986-7 NAPR-W67-SB13-0507 

Matrix Product 

Solid s SW3050MS-PREP 

Solid s SW6020-COBAL T 
Solid s TS 

SH4986-8 NAPR-W67-SB 14-0507 

Matrix Product 

Solid s SW3050MS-PREP 

Solid s SW6020-COBAL T 
Solid s TS 

SH4986-9 APR-W67-EB01-070314 

MatnX Product 

Aqueous s SW3010MS-PREP 

Aqueous s SW6020-COBAL T 

Total Samples: 9 

Katahdin Analytical Services 

Login Chain of Custody Report (lno1) 
Jul. 08, 2014 

11:04 AM 

Quote/Incoming: CH2MNAPR-CTO-J~ 

Web 

Collect Receive Verbal 
Date/Time Date PR Date 

03-JUL-14 09:30 08-JUL-14 

Hold Date (shortest) Bottle Type Bottle Count 

30-DEC-14 

30-DEC-14 4oz Glass 
02-AUG-14 

03-JUL-14 09:40 08-JUL-14 

Hold Date (shortest) Bottle Type Bottle Count 

30-DEC-14 

30-DEC-14 4oz Glass 

02-AUG-14 

03-JUL-14 10:00 08-JUL-14 

Hold Date {shortest) Bottle Type Bottle Count 

30-DEC-14 250mL Plastic+HN03 
30-DEC-14 250mL Plastic+HN03 

Total Analyses: 27 

Page: 2 of 2 

Due 
Date Mailed 

01-AUG-14 

Comments 

01-AUG-14 

Comments 

MS/MSD 

01-AUG-14 

Comments 

NAPR-W67-EB01-070314 



SAMPLE DATA SUMMARY 
PACKAGE

Katahdin Analytical Services A0000001 



DM-006 - Revision 4 – 04/03/2014 

 
 
 
 

METALS SAMPLE FLAGGING 
 

FLAG SPECIFIED MEANING 

E The reported value is estimated because of the presence of interference 
(as indicated by serial dilution). 

N The pre-digestion spiked sample recovery is not within control limits. 

* The duplicate sample analysis relative percent difference (RPD) is not 
within control limits. 

B Indicates the analyte was detected in the laboratory method blank 
analyzed concurrently with the sample. 

A The post-digestion spiked sample recovery is not within control limits. 

• Analytical run QC sample (e.g. ICV, CCV, ICB, CCB, ICSA, ICSAB) not 
within control limits. 

U The analyte was not detected above the specified level.  This level may 
be the Limit of Quantitation (LOQ)(previously called Practical Quantitation 
Level (PQL)), the Limit of Detection (LOD) or Method Detection Limit 
(MDL) as required by the client. 

Note:  All results reported as “U” MDL have a 50% rate for false 
negatives compared to those results reported as “U” PQL/LOQ or “U” 
LOD, where the rate of false negatives is <1%. 

 

J The analyte was detected in the sample at a concentration less than the 
laboratory Limit of Quantitation (LOQ) (previously called Practical 
Quantitation Limit (PQL)), but above the Method Detection Limit (MDL). 

 

Katahdin Analytical Services A0000002 



DM-003 – Revision 5 – 03/28/2014 

 
 

KATAHDIN ANALYTICAL SERVICES – INORGANIC DATA QUALIFIERS  
(Refer to BOD Qualifiers Page for BOD footnotes) 

 
The sampled date indicated on the attached Report(s) of Analysis (ROA) is the date for which a grab sample was 
collected or the date for which a composite sample was completed.   Beginning and start times for composite samples can 
be found on the Chain-of-Custody.  
 
U Indicates the compound was analyzed for but not detected above the specified level.  This level may be the Limit 

of Quantitation (LOQ)(previously called Practical Quantitation Level (PQL)), the Limit of Detection (LOD) or 
Method Detection Limit (MDL) as required by the client. 

 
Note:  All results reported as “U” MDL have a 50% rate for false negatives compared to those results reported as 
“U” PQL/LOQ or “U” LOD, where the rate of false negatives is <1%. 

 
E Estimated value.  This flag identifies compounds whose concentrations exceed the upper level of the calibration 

range of the instrument for that specific analysis. 
 
J Estimated value.  The analyte was detected in the sample at a concentration less than the laboratory Limit of 

Quantitation (LOQ)(previously called Practical Quantitation Limit (PQL)), but above the Method Detection Limit 
(MDL). 

 
I-7 The laboratory’s Practical Quantitation Level could not be achieved for this parameter due to sample composition, 

matrix effects, sample volume, or quantity used for analysis. 
 
A-4 Please refer to cover letter or narrative for further information. 
 
H_   Please note that the regulatory holding time for _______ is “analyze immediately”.  Ideally, this analysis must be 

performed in the field at the time of sample collection.  _______ for this sample was not performed at the time of 
sample collection.  The analysis was performed as soon as possible after receipt by the laboratory.   

 
 H1 pH       H2 DO 
 H3 sulfite       H4 residual chlorine 
 
T1    The client did not provide the full volume of at least one liter for analysis of TSS.  Therefore, the PQL of 2.5 mg/L 

could not be achieved. 
 
T2  The client provided the required volume of at least one liter for analysis of TSS, but the laboratory could not filter 

the full one liter volume due to the sample matrix.  Therefore, the PQL of 2.5 mg/L could not be achieved. 
 
M1 The matrix spike and/or matrix spike duplicate recovery performed on this sample was outside of the laboratory 

acceptance criteria.  Sample matrix is suspected.  The laboratory criteria was met for the Laboratory Control 
Sample (LCS) analyzed concurrently with this sample. 

 
M2 The matrix spike and/or matrix spike duplicate recovery was outside of the laboratory acceptance criteria.  The 

native sample concentration is greater than four times the spike added concentration so the spike added could 
not be distinguished from the native sample concentration.   

 
R1 The relative percent difference (RPD) between the duplicate analyses performed on this sample was outside of 

the laboratory acceptance criteria (when both values are greater than ten times the PQL). 
 
MCL Maximum Contaminant Level     NL No limit 
 
NFL No Free Liquid Present      FLP Free Liquid Present 
 
NOD No Odor Detected       TON Threshold Odor Number 
 
 
 

Katahdin Analytical Services A0000003 



1
INORGANIC ANALYSIS DATA SHEET

NAPR-W67-SB09R-0507

SH4986-001

SOIL

82.9

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 524.8 0.00390.072 0.022

FORM I - IN

Comments:

Katahdin Analytical Services A0000004 



1
INORGANIC ANALYSIS DATA SHEET

APR-W67-SB09RP-0507

SH4986-002

SOIL

82.2

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 525.9 0.00380.069 0.021

FORM I - IN

Comments:

Katahdin Analytical Services A0000005 



1
INORGANIC ANALYSIS DATA SHEET

NAPR-W67-SB10-0507

SH4986-003

SOIL

83.6

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 518.8 0.00360.066 0.020

FORM I - IN

Comments:

Katahdin Analytical Services A0000006 



1
INORGANIC ANALYSIS DATA SHEET

NAPR-W67-SB11-0507

SH4986-004

SOIL

86.6

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 526.1 0.00450.082 0.025

FORM I - IN

Comments:

Katahdin Analytical Services A0000007 



1
INORGANIC ANALYSIS DATA SHEET

NAPR-W67-SB12-0507

SH4986-005

SOIL

82.2

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 536.2 0.00390.072 0.021

FORM I - IN

Comments:

Katahdin Analytical Services A0000008 



1
INORGANIC ANALYSIS DATA SHEET

NAPR-W67-SB12-0709

SH4986-006

SOIL

77.4

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 529.3 0.00420.076 0.023

FORM I - IN

Comments:

Katahdin Analytical Services A0000009 



1
INORGANIC ANALYSIS DATA SHEET

NAPR-W67-SB13-0507

SH4986-007

SOIL

87.3

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 536.5 0.00350.064 0.019

FORM I - IN

Comments:

Katahdin Analytical Services A0000010 



1
INORGANIC ANALYSIS DATA SHEET

NAPR-W67-SB14-0507

SH4986-008

SOIL

83.7

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 525.5 A 0.00340.062 0.019

FORM I - IN

Comments:

Katahdin Analytical Services A0000011 



1
INORGANIC ANALYSIS DATA SHEET

APR-W67-EB01-070314

SH4986-009

WATER

0.00

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : ug/L

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 50.30 U 0.0601.0 0.30

FORM I - IN

Comments:

Katahdin Analytical Services A0000012 



SH4986

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: Katahdin Analytical Services SDG Name:

Concentration Units: ug/L

ICV
12:44JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

400.0 398.70 99.7ALUMINUM  

4000.0 4072.00 101.8CALCIUM  

20.0 20.11 100.6COBALT  

4000.0 4053.00 101.3IRON  

4000.0 4056.00 101.4MAGNESIUM  

40.0 41.06 102.6MOLYBDENUM  

4000.0 4003.00 100.1POTASSIUM  

4000.0 3991.00 99.8SODIUM  

CCV
13:04JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

500.0 489.70 97.9ALUMINUM  

5000.0 5001.00 100.0CALCIUM  

25.0 24.17 96.7COBALT  

5000.0 4952.00 99.0IRON  

5000.0 4871.00 97.4MAGNESIUM  

25.0 25.07 100.3MOLYBDENUM  

5000.0 4862.00 97.2POTASSIUM  

5000.0 4855.00 97.1SODIUM  

FORM II (Part 1) - IN

(1) Control Limits: Mercury 80-120; Other Metals 90-110

Katahdin Analytical Services A0000013 



SH4986

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: Katahdin Analytical Services SDG Name:

Concentration Units: ug/L

CCV
13:43JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

500.0 489.30 97.9ALUMINUM  

5000.0 4881.00 97.6CALCIUM  

25.0 23.75 95.0COBALT  

5000.0 4837.00 96.7IRON  

5000.0 4852.00 97.0MAGNESIUM  

25.0 24.25 97.0MOLYBDENUM  

5000.0 4808.00 96.2POTASSIUM  

5000.0 4827.00 96.5SODIUM  

CCV
14:23JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

500.0 515.60 103.1ALUMINUM  

5000.0 4943.00 98.9CALCIUM  

25.0 24.15 96.6COBALT  

5000.0 4938.00 98.8IRON  

5000.0 4950.00 99.0MAGNESIUM  

25.0 24.72 98.9MOLYBDENUM  

5000.0 4894.00 97.9POTASSIUM  

5000.0 4914.00 98.3SODIUM  

FORM II (Part 1) - IN

(1) Control Limits: Mercury 80-120; Other Metals 90-110

Katahdin Analytical Services A0000014 



SH4986

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: Katahdin Analytical Services SDG Name:

Concentration Units: ug/L

CCV
15:04JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

500.0 498.60 99.7ALUMINUM  

5000.0 5033.00 100.7CALCIUM  

25.0 24.53 98.1COBALT  

5000.0 4978.00 99.6IRON  

5000.0 4942.00 98.8MAGNESIUM  

25.0 25.11 100.4MOLYBDENUM  

5000.0 4907.00 98.1POTASSIUM  

5000.0 4905.00 98.1SODIUM  

CCV
15:46JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

500.0 502.00 100.4ALUMINUM  

5000.0 4997.00 99.9CALCIUM  

25.0 24.06 96.2COBALT  

5000.0 4917.00 98.3IRON  

5000.0 4914.00 98.3MAGNESIUM  

25.0 25.04 100.2MOLYBDENUM  

5000.0 4867.00 97.3POTASSIUM  

5000.0 4873.00 97.5SODIUM  

FORM II (Part 1) - IN

(1) Control Limits: Mercury 80-120; Other Metals 90-110

Katahdin Analytical Services A0000015 



SH4986

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: Katahdin Analytical Services SDG Name:

Concentration Units: ug/L

CCV
16:28JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

500.0 509.90 102.0ALUMINUM  

5000.0 5064.00 101.3CALCIUM  

25.0 24.56 98.2COBALT  

5000.0 4990.00 99.8IRON  

5000.0 4901.00 98.0MAGNESIUM  

25.0 24.98 99.9MOLYBDENUM  

5000.0 4936.00 98.7POTASSIUM  

5000.0 4832.00 96.6SODIUM  

CCV
17:10JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

500.0 488.80 97.8ALUMINUM  

5000.0 4959.00 99.2CALCIUM  

25.0 24.29 97.2COBALT  

5000.0 4974.00 99.5IRON  

5000.0 4826.00 96.5MAGNESIUM  

25.0 24.61 98.4MOLYBDENUM  

5000.0 4827.00 96.5POTASSIUM  

5000.0 4771.00 95.4SODIUM  

FORM II (Part 1) - IN

(1) Control Limits: Mercury 80-120; Other Metals 90-110

Katahdin Analytical Services A0000016 



SH4986

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: Katahdin Analytical Services SDG Name:

Concentration Units: ug/L

CCV
17:52JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

500.0 520.90 104.2ALUMINUM  

5000.0 5039.00 100.8CALCIUM  

25.0 24.54 98.2COBALT  

5000.0 5075.00 101.5IRON  

5000.0 5057.00 101.1MAGNESIUM  

25.0 25.55 102.2MOLYBDENUM  

5000.0 4963.00 99.3POTASSIUM  

5000.0 4986.00 99.7SODIUM  

FORM II (Part 1) - IN

(1) Control Limits: Mercury 80-120; Other Metals 90-110

Katahdin Analytical Services A0000017 



SH4986

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: Katahdin Analytical Services SDG Name:

Concentration Units: ug/L

ICV
12:49JHG28A

Analyte True Found %R (1)

Jul 28, 2014
SAMPLE:
File:

400.0 400.30 100.1ALUMINUM  

4000.0 3890.00 97.3CALCIUM  

20.0 20.27 101.4COBALT  

4000.0 3944.00 98.6IRON  

4000.0 4086.00 102.2MAGNESIUM  

40.0 41.33 103.3MOLYBDENUM  

4000.0 3977.00 99.4POTASSIUM  

4000.0 3950.00 98.8SODIUM  

CCV
13:09JHG28A

Analyte True Found %R (1)

Jul 28, 2014
SAMPLE:
File:

500.0 493.20 98.6ALUMINUM  

5000.0 4846.00 96.9CALCIUM  

25.0 24.41 97.6COBALT  

5000.0 4764.00 95.3IRON  

5000.0 4956.00 99.1MAGNESIUM  

25.0 25.28 101.1MOLYBDENUM  

5000.0 4872.00 97.4POTASSIUM  

5000.0 4886.00 97.7SODIUM  

FORM II (Part 1) - IN

(1) Control Limits: Mercury 80-120; Other Metals 90-110

Katahdin Analytical Services A0000018 



SH4986

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: Katahdin Analytical Services SDG Name:

Concentration Units: ug/L

CCV
13:25JHG28A

Analyte True Found %R (1)

Jul 28, 2014
SAMPLE:
File:

500.0 491.10 98.2ALUMINUM  

5000.0 4830.00 96.6CALCIUM  

25.0 24.47 97.9COBALT  

5000.0 4784.00 95.7IRON  

5000.0 4953.00 99.1MAGNESIUM  

25.0 24.88 99.5MOLYBDENUM  

5000.0 4853.00 97.1POTASSIUM  

5000.0 4869.00 97.4SODIUM  

CCV
14:04JHG28A

Analyte True Found %R (1)

Jul 28, 2014
SAMPLE:
File:

500.0 495.70 99.1ALUMINUM  

5000.0 4874.00 97.5CALCIUM  

25.0 24.44 97.8COBALT  

5000.0 4798.00 96.0IRON  

5000.0 4938.00 98.8MAGNESIUM  

25.0 24.92 99.7MOLYBDENUM  

5000.0 4909.00 98.2POTASSIUM  

5000.0 4876.00 97.5SODIUM  

FORM II (Part 1) - IN

(1) Control Limits: Mercury 80-120; Other Metals 90-110

Katahdin Analytical Services A0000019 



SH4986

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: Katahdin Analytical Services SDG Name:

Concentration Units: ug/L

CCV
14:45JHG28A

Analyte True Found %R (1)

Jul 28, 2014
SAMPLE:
File:

500.0 504.50 100.9ALUMINUM  

5000.0 4853.00 97.1CALCIUM  

25.0 24.58 98.3COBALT  

5000.0 4851.00 97.0IRON  

5000.0 4992.00 99.8MAGNESIUM  

25.0 24.99 100.0MOLYBDENUM  

5000.0 4947.00 98.9POTASSIUM  

5000.0 5146.00 102.9SODIUM  

CCV
15:27JHG28A

Analyte True Found %R (1)

Jul 28, 2014
SAMPLE:
File:

500.0 516.30 103.3ALUMINUM  

5000.0 4867.00 97.3CALCIUM  

25.0 24.47 97.9COBALT  

5000.0 4816.00 96.3IRON  

5000.0 5083.00 101.7MAGNESIUM  

25.0 25.19 100.8MOLYBDENUM  

5000.0 4952.00 99.0POTASSIUM  

5000.0 5015.00 100.3SODIUM  

FORM II (Part 1) - IN

(1) Control Limits: Mercury 80-120; Other Metals 90-110

Katahdin Analytical Services A0000020 



2C
PQL STANDARD FOR AA AND ICP

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

Analyte TRUE FOUND % R

12:50Jul 23, 2014
PQL

JHG23AFile:
SAMPLE:

ALUMINUM 60.5360.0 100.9  

CALCIUM 18.8020.0 94.0  

COBALT 0.190.2 95.0  

IRON 25.9920.0 129.9

MAGNESIUM 20.2720.0 101.4  

MOLYBDENUM 1.001.0 100.0  

POTASSIUM 204.10200.0 102.1  

SODIUM 209.90200.0 105.0  

FORM II (Part 3) - IN

Katahdin Analytical Services A0000021 



2C
PQL STANDARD FOR AA AND ICP

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

Analyte TRUE FOUND % R

12:56Jul 28, 2014
PQL

JHG28AFile:
SAMPLE:

ALUMINUM 61.5760.0 102.6  

CALCIUM 24.0920.0 120.4  

COBALT 0.220.2 110.0  

IRON 22.4020.0 112.0  

MAGNESIUM 20.6820.0 103.4  

MOLYBDENUM 1.041.0 104.0  

POTASSIUM 204.00200.0 102.0  

SODIUM 212.10200.0 106.1  

FORM II (Part 3) - IN

Katahdin Analytical Services A0000022 



3A
INITIAL AND CONTINUING CALIBRATION BLANKS

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

ICB
12:47JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

0.340 UALUMINUM

4.100 UCALCIUM

-0.011 UCOBALT

4.700 UIRON

0.690 UMAGNESIUM

0.133 JMOLYBDENUM

8.200 UPOTASSIUM

3.900 USODIUM

CCB
13:07JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

0.506 JALUMINUM

4.100 UCALCIUM

-0.017 UCOBALT

-12.790 UIRON

2.128 JMAGNESIUM

0.331 JMOLYBDENUM

8.200 UPOTASSIUM

5.730 JSODIUM

CCB
13:46JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

0.340 UALUMINUM

-10.520 UCALCIUM

-0.016 UCOBALT

-8.950 UIRON

0.690 UMAGNESIUM

0.120 UMOLYBDENUM

8.200 UPOTASSIUM

3.900 USODIUM

FORM III (Part 1) - IN

Katahdin Analytical Services A0000023 



3A
INITIAL AND CONTINUING CALIBRATION BLANKS

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

CCB
14:26JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

3.791 JALUMINUM

-8.912 UCALCIUM

-0.017 UCOBALT

4.700 UIRON

0.690 UMAGNESIUM

0.120 UMOLYBDENUM

8.200 UPOTASSIUM

3.900 USODIUM

CCB
15:07JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

2.117 JALUMINUM

-9.665 UCALCIUM

-0.014 UCOBALT

4.700 UIRON

0.690 UMAGNESIUM

0.120 UMOLYBDENUM

8.200 UPOTASSIUM

3.900 USODIUM

CCB
15:49JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

7.949 JALUMINUM

-8.561 UCALCIUM

-0.009 UCOBALT

7.312 JIRON

1.487 JMAGNESIUM

0.120 UMOLYBDENUM

8.200 UPOTASSIUM

4.612 JSODIUM

FORM III (Part 1) - IN

Katahdin Analytical Services A0000024 



3A
INITIAL AND CONTINUING CALIBRATION BLANKS

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

CCB
16:31JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

6.000 JALUMINUM

-9.481 UCALCIUM

-0.019 UCOBALT

4.700 UIRON

0.751 JMAGNESIUM

0.120 UMOLYBDENUM

-14.010 UPOTASSIUM

3.900 USODIUM

CCB
17:13JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

1.719 JALUMINUM

-9.237 UCALCIUM

-0.010 UCOBALT

4.700 UIRON

0.913 JMAGNESIUM

0.120 UMOLYBDENUM

8.200 UPOTASSIUM

3.900 USODIUM

CCB
17:55JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

5.211 JALUMINUM

-13.680 UCALCIUM

-0.012 UCOBALT

14.910 BIRON

1.865 JMAGNESIUM

0.120 UMOLYBDENUM

12.140 JPOTASSIUM

3.900 USODIUM

FORM III (Part 1) - IN

Katahdin Analytical Services A0000025 



3A
INITIAL AND CONTINUING CALIBRATION BLANKS

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

ICB
12:53JHG28A Jul 28, 2014

SAMPLE:

Analyte Result C

File:

0.340 UALUMINUM

-4.203 UCALCIUM

0.006 UCOBALT

4.700 UIRON

0.690 UMAGNESIUM

0.146 JMOLYBDENUM

8.200 UPOTASSIUM

3.900 USODIUM

CCB
13:12JHG28A Jul 28, 2014

SAMPLE:

Analyte Result C

File:

0.679 JALUMINUM

4.100 UCALCIUM

-0.015 UCOBALT

-15.940 UIRON

1.941 JMAGNESIUM

0.423 BMOLYBDENUM

-14.290 UPOTASSIUM

6.722 JSODIUM

CCB
13:29JHG28A Jul 28, 2014

SAMPLE:

Analyte Result C

File:

0.340 UALUMINUM

4.100 UCALCIUM

-0.012 UCOBALT

-17.950 UIRON

0.726 JMAGNESIUM

0.153 JMOLYBDENUM

-13.190 UPOTASSIUM

4.432 JSODIUM

FORM III (Part 1) - IN

Katahdin Analytical Services A0000026 



3A
INITIAL AND CONTINUING CALIBRATION BLANKS

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

CCB
14:08JHG28A Jul 28, 2014

SAMPLE:

Analyte Result C

File:

0.340 UALUMINUM

4.100 UCALCIUM

0.006 UCOBALT

-8.611 UIRON

0.690 UMAGNESIUM

0.120 UMOLYBDENUM

-10.750 UPOTASSIUM

6.179 JSODIUM

CCB
14:48JHG28A Jul 28, 2014

SAMPLE:

Analyte Result C

File:

0.545 JALUMINUM

-5.803 UCALCIUM

0.006 UCOBALT

-6.456 UIRON

1.654 JMAGNESIUM

0.120 UMOLYBDENUM

8.200 UPOTASSIUM

214.900 BSODIUM

CCB
15:30JHG28A Jul 28, 2014

SAMPLE:

Analyte Result C

File:

0.646 JALUMINUM

-12.650 UCALCIUM

-0.008 UCOBALT

-8.747 UIRON

0.871 JMAGNESIUM

0.120 UMOLYBDENUM

8.200 UPOTASSIUM

31.690 JSODIUM

FORM III (Part 1) - IN

Katahdin Analytical Services A0000027 



3P
PREPARATION BLANKS

Analyte RESULT C

Lab Name: Katahdin Analytical Services Sample ID: PBSHG15IMS1

SOIL SDG Name: SH4986Matrix:

Concentration Units : mg/Kg drywt

HG15IMS1QC Batch ID:

COBALT 0.030 U

FORM III (Part 2) - IN

Katahdin Analytical Services A0000028 



3P
PREPARATION BLANKS

Analyte RESULT C

Lab Name: Katahdin Analytical Services Sample ID: PBWHG09IMW2

WATER SDG Name: SH4986Matrix:

Concentration Units : ug/L

HG09IMW2QC Batch ID:

COBALT 0.30 U

FORM III (Part 2) - IN

Katahdin Analytical Services A0000029 



4
ICP INTERFERENCE CHECK SAMPLE

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

Analyte TRUE FOUND % R 

12:53Jul 23, 2014
ICSA

JHG23AFile:
SAMPLE:

ALUMINUM 92720100000 92.7  

CALCIUM 92290100000 92.3  

COBALT 00  

IRON 88450100000 88.4  

MAGNESIUM 92560100000 92.6  

MOLYBDENUM 18592000 93.0  

POTASSIUM 94470100000 94.5  

SODIUM 94030100000 94.0  

Analyte TRUE FOUND % R 

12:57Jul 23, 2014
ICSAB

JHG23AFile:
SAMPLE:

ALUMINUM 92400100000 92.4  

CALCIUM 92350100000 92.3  

COBALT 1920 95.0  

IRON 88800100000 88.8  

MAGNESIUM 92310100000 92.3  

MOLYBDENUM 18992000 95.0  

POTASSIUM 94280100000 94.3  

SODIUM 93230100000 93.2  

FORM IV  - IN

Katahdin Analytical Services A0000030 



4
ICP INTERFERENCE CHECK SAMPLE

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

Analyte TRUE FOUND % R 

12:59Jul 28, 2014
ICSA

JHG28AFile:
SAMPLE:

ALUMINUM 92410100000 92.4  

CALCIUM 91650100000 91.6  

COBALT 00  

IRON 86980100000 87.0  

MAGNESIUM 92540100000 92.5  

MOLYBDENUM 18302000 91.5  

POTASSIUM 94910100000 94.9  

SODIUM 94560100000 94.6  

Analyte TRUE FOUND % R 

13:02Jul 28, 2014
ICSAB

JHG28AFile:
SAMPLE:

ALUMINUM 91860100000 91.9  

CALCIUM 90710100000 90.7  

COBALT 1920 95.0  

IRON 85340100000 85.3  

MAGNESIUM 91970100000 92.0  

MOLYBDENUM 18622000 93.1  

POTASSIUM 94040100000 94.0  

SODIUM 93270100000 93.3  

FORM IV  - IN

Katahdin Analytical Services A0000031 



5A
SPIKE SAMPLE RECOVERY

SH4986-008P

SOIL

83.7

Analyte

Sample 
Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

C
Spiked 

Sample  Result 
Spike 
Added %R

Control Limits (%R)
Low High

NAPR-W67-SB14-0507S

COBALT, TOTAL MS25.555.1 36.87 80.3 80 120

Comments:

FORM V (Part 1) - IN

Katahdin Analytical Services A0000032 



5A
SPIKE SAMPLE RECOVERY

SH4986-008S

SOIL

83.7

Analyte

Sample 
Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

C
Spiked 

Sample  Result 
Spike 
Added %R

Control Limits (%R)
Low High

NAPR-W67-SB14-0507S

COBALT, TOTAL MS25.554.9 35.55 82.7 80 120

Comments:

FORM V (Part 1) - IN

Katahdin Analytical Services A0000033 



5A
SPIKE SAMPLE RECOVERY

SH4986-009P

WATER

0.00

Analyte

Sample 
Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : ug/L

C
Spiked 

Sample  Result 
Spike 
Added %R

Control Limits (%R)
Low High

APR-W67-EB01-070314S

COBALT, TOTAL MS0.30 U505 500 101.0 80 120

Comments:

FORM V (Part 1) - IN

Katahdin Analytical Services A0000034 



5A
SPIKE SAMPLE RECOVERY

SH4986-009S

WATER

0.00

Analyte

Sample 
Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : ug/L

C
Spiked 

Sample  Result 
Spike 
Added %R

Control Limits (%R)
Low High

APR-W67-EB01-070314S

COBALT, TOTAL MS0.30 U494 500 98.8 80 120

Comments:

FORM V (Part 1) - IN

Katahdin Analytical Services A0000035 



5B
POST DIGEST SPIKE SAMPLE RECOVERY

SH4986-008A

SOIL

83.7

Analyte

Sample 
Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : ug/L

C
Spiked 

Sample  Result 
Spike 
Added %R

Control Limits (%R)
Low High

NAPR-W67-SB14-0507S

COBALT, TOTAL MS81.9 A83.0 2 53.5 75 125

Comments:

FORM V (Part 2) - IN

Katahdin Analytical Services A0000036 



5B
POST DIGEST SPIKE SAMPLE RECOVERY

SH4986-009A

WATER

0.00

Analyte

Sample 
Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : ug/L

C
Spiked 

Sample  Result 
Spike 
Added %R

Control Limits (%R)
Low High

APR-W67-EB01-070314S

COBALT, TOTAL MS0.012 U1.98 2 98.9 75 125

Comments:

FORM V (Part 2) - IN

Katahdin Analytical Services A0000037 



5D
SPIKE DUPLICATES

SH4986-008

SOIL

83.7

Analyte Spike Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

CSpike Dup.  Result RPDControl Limits

NAPR-W67-SB14-0507

COBALT, TOTAL MS54.9 55.1 0.4

Comments:

FORM VD - IN

Katahdin Analytical Services A0000038 



5D
SPIKE DUPLICATES

SH4986-009

WATER

0.00

Analyte Spike Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : ug/L

CSpike Dup.  Result RPDControl Limits

APR-W67-EB01-070314

COBALT, TOTAL MS494 505 2.2

Comments:

FORM VD - IN

Katahdin Analytical Services A0000039 



7
LABORATORY CONTROL SAMPLES

Lab Name: Katahdin Analytical Services Sample ID: LCSOHG15IMS1

SOIL SDG Name: SH4986Matrix:

Concentration Units : mg/Kg drywt

HG15IMS1QC Batch ID:

Analyte FOUNDTRUE % R LIMITS (%)

COBALT 48.850.0 97.7 80 120 

FORM VII - IN

Katahdin Analytical Services A0000040 



7
LABORATORY CONTROL SAMPLES

Lab Name: Katahdin Analytical Services Sample ID: LCSWHG09IMW2

WATER SDG Name: SH4986Matrix:

Concentration Units : ug/L

HG09IMW2QC Batch ID:

Analyte FOUNDTRUE % R LIMITS (%)

COBALT 501500 100.2 80 120 

FORM VII - IN

Katahdin Analytical Services A0000041 



9
ICP SERIAL DILUTION

SH4986-008L

SOIL

Analyte Sample Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Concentration Units: ug/L

CDilution  Result % Difference

NAPR-W67-SB14-0507L

COBALT, TOTAL MS81.9 89.8 9.6

FORM IX - IN

Katahdin Analytical Services A0000042 



9
ICP SERIAL DILUTION

SH4986-009L

WATER

Analyte Sample Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Concentration Units: ug/L

CDilution  Result % Difference

APR-W67-EB01-070314L

COBALT, TOTAL MS0.012 U 0.060 U

FORM IX - IN

Katahdin Analytical Services A0000043 



AGILENT 7500 ICP-MS

10

Instrument Name:

Lab Name: Katahdin Analytical Services JInstrument Code:

6/11/2013Date:

INSTRUMENT DETECTION LIMITS

Concentration Units: ug/L
Analyte MIDLCRDL

ALUMINUM 60 0.34 MS
CALCIUM 20 4.1 MS
COBALT 0.20 0.0062 MS
IRON 20 4.7 MS
MAGNESIUM 20 0.69 MS
MOLYBDENUM 1.0 0.12 MS
POTASSIUM 200 8.2 MS
SODIUM 200 3.9 MS

FORM X - IN

Katahdin Analytical Services A0000044 



AGILENT 7500 ICP-MS

10

Instrument Name:

Lab Name: Katahdin Analytical Services JInstrument Code:

1/25/2011Date:

LIMITS of DETECTION

Analyte MUnitsLOD EPA Prep./Anal. Method

COBALT 0.060 ug/L MS SW846 3010A / SW846 6020A

FORM X - IN

Katahdin Analytical Services A0000045 



AGILENT 7500 ICP-MS

10

Instrument Name:

Lab Name: Katahdin Analytical Services JInstrument Code:

1/26/2011Date:

LIMITS of DETECTION

Analyte MUnitsLOD EPA Prep./Anal. Method

COBALT 0.0060 mg/Kg MS SW846 3050B / SW846 6020A

FORM X - IN

Katahdin Analytical Services A0000046 



AGILENT 7500 ICP-MS

10

Instrument Name:

Lab Name: Katahdin Analytical Services JInstrument Code:

1/25/2011Date:

METHOD DETECTION LIMITS

Analyte MUnitsMDL EPA Prep./Anal. Method

COBALT 0.012 ug/L MS SW846 3010A / SW846 6020A

FORM X - IN

Katahdin Analytical Services A0000047 



AGILENT 7500 ICP-MS

10

Instrument Name:

Lab Name: Katahdin Analytical Services JInstrument Code:

1/26/2011Date:

METHOD DETECTION LIMITS

Analyte MUnitsMDL EPA Prep./Anal. Method

COBALT 0.0011 mg/Kg MS SW846 3050B / SW846 6020A

FORM X - IN

Katahdin Analytical Services A0000048 



AGILENT 7500 ICP-MS

12
ICP LINEAR RANGES

Instrument Name:

Lab Name: Katahdin Analytical Services JInstrument Code:

1/23/2014Date:

Concentration Units: ug/L
Analyte Integration Time (sec) Linear Range M

ALUMINUM 0.01 200000 MS
CALCIUM 0.03 200000 MS
COBALT 0.10 1000 MS
IRON 0.03 100000 MS
MAGNESIUM 0.05 200000 MS
MOLYBDENUM 0.10 1000 MS
POTASSIUM 0.01 200000 MS
SODIUM 0.01 200000 MS

FORM XII - IN

Katahdin Analytical Services A0000049 



13
PREPARATION LOG

Lab Name: Katahdin Analytical Services

WATER SDG Name: SH4986Matrix:

HG09IMW2QC Batch ID:

Client ID Lab Sample ID Initial Final(L) (L)

MSMethod: Prep Date: 07/09/2014

Bottle ID

LCSWHG09IMW2 LCSWHG09IMW2 0.05 0.05
PBWHG09IMW2 PBWHG09IMW2 0.05 0.05
APR-W67-EB01-070314 SH4986-009 0.05 0.05 A
APR-W67-EB01-070314P SH4986-009P 0.05 0.05 A
APR-W67-EB01-070314S SH4986-009S 0.05 0.05 A

FORM XIII - IN

Katahdin Analytical Services A0000050 



13
PREPARATION LOG

Lab Name: Katahdin Analytical Services

SOIL SDG Name: SH4986Matrix:

HG15IMS1QC Batch ID:

Client ID Lab Sample ID Initial Final(g) (L)

MSMethod: Prep Date: 07/15/2014

Bottle ID

LCSOHG15IMS1 LCSOHG15IMS1 1 0.1
PBSHG15IMS1 PBSHG15IMS1 1 0.1
NAPR-W67-SB09R-0507 SH4986-001 1.68 0.1 A
APR-W67-SB09RP-0507 SH4986-002 1.77 0.1 A
NAPR-W67-SB10-0507 SH4986-003 1.81 0.1 A
NAPR-W67-SB11-0507 SH4986-004 1.4 0.1 A
NAPR-W67-SB12-0507 SH4986-005 1.7 0.1 A
NAPR-W67-SB12-0709 SH4986-006 1.7 0.1 A
NAPR-W67-SB13-0507 SH4986-007 1.78 0.1 A
NAPR-W67-SB14-0507 SH4986-008 1.92 0.1 A
NAPR-W67-SB14-0507P SH4986-008P 1.62 0.1 A
NAPR-W67-SB14-0507S SH4986-008S 1.68 0.1 A

FORM XIII - IN

Katahdin Analytical Services A0000051 



JHG23A

Date: 7/23/2014

14
ANALYSIS RUN LOG

Lab Name: Katahdin Analytical Services

AGILENT 7500 ICP-MS

SDG Name: SH4986

Instrument ID: File Name:

Client IDLab Sample ID D.F. Time Elements

Method: MS

6020 Tune 1 11:57

200.8 Tune 1 12:00

Cal Blank 1 12:28 Al Ca Co Fe Mg Mo K Na

Cal Std 1 1 12:31 Al Ca Co Fe Mg Mo K Na

Cal Std 2 1 12:35 Al Ca Co Fe Mg Mo K Na

Cal Std 3 1 12:38 Al Ca Co Fe Mg Mo K Na

Cal Std 4 1 12:41 Al Ca Co Fe Mg Mo K Na

ICV 1 12:44 Al Ca Co Fe Mg Mo K Na

ICB 1 12:47 Al Ca Co Fe Mg Mo K Na

PQL 1 12:50 Al Ca Co Fe Mg Mo K Na

ICSA 1 12:53 Al Ca Co Fe Mg Mo K Na

ICSAB 1 12:57 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 1 13:00

CCV 1 13:04 Al Ca Co Fe Mg Mo K Na

CCB 1 13:07 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 1 13:10

ZZZZZZ 1 13:13

ZZZZZZ 1 13:17

ZZZZZZ 1 13:20

ZZZZZZ 5 13:23

ZZZZZZ 5 13:27

ZZZZZZ 5 13:30

ZZZZZZ 5 13:33

ZZZZZZ 1 13:37

ZZZZZZ 5 13:40

CCV 1 13:43 Al Ca Co Fe Mg Mo K Na

CCB 1 13:46 Al Ca Co Fe Mg Mo K Na

FORM XIV - IN
Katahdin Analytical Services A0000052 



JHG23A

Date: 7/23/2014

14
ANALYSIS RUN LOG

Lab Name: Katahdin Analytical Services

AGILENT 7500 ICP-MS

SDG Name: SH4986

Instrument ID: File Name:

Client IDLab Sample ID D.F. Time Elements

Method: MS

ZZZZZZ 1 13:50

ZZZZZZ 5 13:53

ZZZZZZ 5 13:56

ZZZZZZ 5 14:00

ZZZZZZ 5 14:03

ZZZZZZ 5 14:06

ZZZZZZ 5 14:10

ZZZZZZ 5 14:13

ZZZZZZ 5 14:16

ZZZZZZ 5 14:20

CCV 1 14:23 Al Ca Co Fe Mg Mo K Na

CCB 1 14:26 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 5 14:30

ZZZZZZ 5 14:33

ZZZZZZ 25 14:37

ZZZZZZ 5 14:40

ZZZZZZ 5 14:44

ZZZZZZ 5 14:47

ZZZZZZ 5 14:50

ZZZZZZ 5 14:54

ZZZZZZ 5 14:57

ZZZZZZ 5 15:01

CCV 1 15:04 Al Ca Co Fe Mg Mo K Na

CCB 1 15:07 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 1 15:11

ZZZZZZ 1 15:14

ZZZZZZ 1 15:18

FORM XIV - IN
Katahdin Analytical Services A0000053 



JHG23A

Date: 7/23/2014

14
ANALYSIS RUN LOG

Lab Name: Katahdin Analytical Services

AGILENT 7500 ICP-MS

SDG Name: SH4986

Instrument ID: File Name:

Client IDLab Sample ID D.F. Time Elements

Method: MS

ZZZZZZ 5 15:21

ZZZZZZ 25 15:25

ZZZZZZ 5 15:28

ZZZZZZ 5 15:32

ZZZZZZ 5 15:35

ZZZZZZ 5 15:39

ZZZZZZ 5 15:42

CCV 1 15:46 Al Ca Co Fe Mg Mo K Na

CCB 1 15:49 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 5 15:53

ZZZZZZ 5 15:56

ZZZZZZ 5 16:00

ZZZZZZ 5 16:03

ZZZZZZ 5 16:07

ZZZZZZ 5 16:10

ZZZZZZ 5 16:14

ZZZZZZ 5 16:17

ZZZZZZ 5 16:21

ZZZZZZ 5 16:24

CCV 1 16:28 Al Ca Co Fe Mg Mo K Na

CCB 1 16:31 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 5 16:35

ZZZZZZ 5 16:39

ZZZZZZ 1 16:42

ZZZZZZ 5 16:46

ZZZZZZ 5 16:49

ZZZZZZ 5 16:52

FORM XIV - IN
Katahdin Analytical Services A0000054 



JHG23A

Date: 7/23/2014

14
ANALYSIS RUN LOG

Lab Name: Katahdin Analytical Services

AGILENT 7500 ICP-MS

SDG Name: SH4986

Instrument ID: File Name:

Client IDLab Sample ID D.F. Time Elements

Method: MS

ZZZZZZ 5 16:56

ZZZZZZ 25 16:59

ZZZZZZ 1 17:03

PBWHG09IMW2 5 17:06 Co

CCV 1 17:10 Al Ca Co Fe Mg Mo K Na

CCB 1 17:13 Al Ca Co Fe Mg Mo K Na

LCSWHG09IMW2 5 17:17 Co

SH4986-009 APR-W67-EB01-070314 5 17:20 Co

SH4986-009L APR-W67-EB01-070314L 25 17:24 Co

SH4986-009A APR-W67-EB01-070314A 5 17:27 Co

SH4986-009S APR-W67-EB01-070314S 5 17:31 Co

SH4986-009P APR-W67-EB01-070314P 5 17:34 Co

ZZZZZZ 5 17:38

ZZZZZZ 5 17:41

ZZZZZZ 5 17:45

ZZZZZZ 5 17:48

CCV 1 17:52 Al Ca Co Fe Mg Mo K Na

CCB 1 17:55 Al Ca Co Fe Mg Mo K Na

FORM XIV - IN
Katahdin Analytical Services A0000055 



JHG28A

Date: 7/28/2014

14
ANALYSIS RUN LOG

Lab Name: Katahdin Analytical Services

AGILENT 7500 ICP-MS

SDG Name: SH4986

Instrument ID: File Name:

Client IDLab Sample ID D.F. Time Elements

Method: MS

6020 Tune 1 12:03

200.8 Tune 1 12:05

Cal Blank 1 12:34 Al Ca Co Fe Mg Mo K Na

Cal Std 1 1 12:37 Al Ca Co Fe Mg Mo K Na

Cal Std 2 1 12:40 Al Ca Co Fe Mg Mo K Na

Cal Std 3 1 12:43 Al Ca Co Fe Mg Mo K Na

Cal Std 4 1 12:46 Al Ca Co Fe Mg Mo K Na

ICV 1 12:49 Al Ca Co Fe Mg Mo K Na

ICB 1 12:53 Al Ca Co Fe Mg Mo K Na

PQL 1 12:56 Al Ca Co Fe Mg Mo K Na

ICSA 1 12:59 Al Ca Co Fe Mg Mo K Na

ICSAB 1 13:02 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 1 13:06

CCV 1 13:09 Al Ca Co Fe Mg Mo K Na

CCB 1 13:12 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 1 13:15

ZZZZZZ 1 13:19

ZZZZZZ 1 13:22

CCV 1 13:25 Al Ca Co Fe Mg Mo K Na

CCB 1 13:29 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 5 13:32

ZZZZZZ 25 13:35

ZZZZZZ 5 13:38

ZZZZZZ 25 13:42

ZZZZZZ 25 13:45

ZZZZZZ 1 13:48

ZZZZZZ 5 13:51

FORM XIV - IN
Katahdin Analytical Services A0000056 



JHG28A

Date: 7/28/2014

14
ANALYSIS RUN LOG

Lab Name: Katahdin Analytical Services

AGILENT 7500 ICP-MS

SDG Name: SH4986

Instrument ID: File Name:

Client IDLab Sample ID D.F. Time Elements

Method: MS

ZZZZZZ 1 13:54

ZZZZZZ 1 13:58

ZZZZZZ 1 14:01

CCV 1 14:04 Al Ca Co Fe Mg Mo K Na

CCB 1 14:08 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 5 14:11

ZZZZZZ 5 14:14

ZZZZZZ 5 14:18

ZZZZZZ 5 14:21

ZZZZZZ 1 14:24

ZZZZZZ 1 14:28

PBSHG15IMS1 5 14:31 Co

LCSOHG15IMS1 5 14:35 Co

SH4986-001 NAPR-W67-SB09R-0507 5 14:38 Co

SH4986-002 APR-W67-SB09RP-0507 5 14:41 Co

CCV 1 14:45 Al Ca Co Fe Mg Mo K Na

CCB 1 14:48 Al Ca Co Fe Mg Mo K Na

SH4986-003 NAPR-W67-SB10-0507 5 14:52 Co

SH4986-004 NAPR-W67-SB11-0507 5 14:55 Co

SH4986-005 NAPR-W67-SB12-0507 5 14:59 Co

SH4986-006 NAPR-W67-SB12-0709 5 15:02 Co

SH4986-007 NAPR-W67-SB13-0507 5 15:06 Co

SH4986-008 NAPR-W67-SB14-0507 5 15:09 Co

SH4986-008L NAPR-W67-SB14-0507L 25 15:13 Co

SH4986-008A NAPR-W67-SB14-0507A 5 15:16 Co

SH4986-008S NAPR-W67-SB14-0507S 5 15:20 Co

SH4986-008P NAPR-W67-SB14-0507P 5 15:23 Co

FORM XIV - IN
Katahdin Analytical Services A0000057 



JHG28A

Date: 7/28/2014

14
ANALYSIS RUN LOG

Lab Name: Katahdin Analytical Services

AGILENT 7500 ICP-MS

SDG Name: SH4986

Instrument ID: File Name:

Client IDLab Sample ID D.F. Time Elements

Method: MS

CCV 1 15:27 Al Ca Co Fe Mg Mo K Na

CCB 1 15:30 Al Ca Co Fe Mg Mo K Na

FORM XIV - IN
Katahdin Analytical Services A0000058 
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Katahdin Analytical Services A0000067 



Katahdin Analytical Services A0000068 



Katahdin Analytical Services A0000069 
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DM-006 - Revision 4 – 04/03/2014 

 
 
 
 

METALS SAMPLE FLAGGING 
 

FLAG SPECIFIED MEANING 

E The reported value is estimated because of the presence of interference 
(as indicated by serial dilution). 

N The pre-digestion spiked sample recovery is not within control limits. 

* The duplicate sample analysis relative percent difference (RPD) is not 
within control limits. 

B Indicates the analyte was detected in the laboratory method blank 
analyzed concurrently with the sample. 

A The post-digestion spiked sample recovery is not within control limits. 

• Analytical run QC sample (e.g. ICV, CCV, ICB, CCB, ICSA, ICSAB) not 
within control limits. 

U The analyte was not detected above the specified level.  This level may 
be the Limit of Quantitation (LOQ)(previously called Practical Quantitation 
Level (PQL)), the Limit of Detection (LOD) or Method Detection Limit 
(MDL) as required by the client. 

Note:  All results reported as “U” MDL have a 50% rate for false 
negatives compared to those results reported as “U” PQL/LOQ or “U” 
LOD, where the rate of false negatives is <1%. 

 

J The analyte was detected in the sample at a concentration less than the 
laboratory Limit of Quantitation (LOQ) (previously called Practical 
Quantitation Limit (PQL)), but above the Method Detection Limit (MDL). 

 

Katahdin Analytical Services 4000003 



Katahdin Analytical Services 4000004 



1
INORGANIC ANALYSIS DATA SHEET

NAPR-W67-SB09R-0507

SH4986-001

SOIL

82.9

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 524.8 0.00390.072 0.022

FORM I - IN

Comments:

Katahdin Analytical Services 4000005 



1
INORGANIC ANALYSIS DATA SHEET

APR-W67-SB09RP-0507

SH4986-002

SOIL

82.2

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 525.9 0.00380.069 0.021

FORM I - IN

Comments:

Katahdin Analytical Services 4000006 



1
INORGANIC ANALYSIS DATA SHEET

NAPR-W67-SB10-0507

SH4986-003

SOIL

83.6

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 518.8 0.00360.066 0.020

FORM I - IN

Comments:

Katahdin Analytical Services 4000007 



1
INORGANIC ANALYSIS DATA SHEET

NAPR-W67-SB11-0507

SH4986-004

SOIL

86.6

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 526.1 0.00450.082 0.025

FORM I - IN

Comments:

Katahdin Analytical Services 4000008 



1
INORGANIC ANALYSIS DATA SHEET

NAPR-W67-SB12-0507

SH4986-005

SOIL

82.2

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 536.2 0.00390.072 0.021

FORM I - IN

Comments:

Katahdin Analytical Services 4000009 



1
INORGANIC ANALYSIS DATA SHEET

NAPR-W67-SB12-0709

SH4986-006

SOIL

77.4

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 529.3 0.00420.076 0.023

FORM I - IN

Comments:

Katahdin Analytical Services 4000010 



1
INORGANIC ANALYSIS DATA SHEET

NAPR-W67-SB13-0507

SH4986-007

SOIL

87.3

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 536.5 0.00350.064 0.019

FORM I - IN

Comments:

Katahdin Analytical Services 4000011 



1
INORGANIC ANALYSIS DATA SHEET

NAPR-W67-SB14-0507

SH4986-008

SOIL

83.7

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 525.5 A 0.00340.062 0.019

FORM I - IN

Comments:

Katahdin Analytical Services 4000012 



1
INORGANIC ANALYSIS DATA SHEET

APR-W67-EB01-070314

SH4986-009

WATER

0.00

CAS No. Analyte Concentration C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : ug/L

DF MDLLOQ

ADJUSTED

LOD

COBALT, TOTAL MS7440-48-4 50.30 U 0.0601.0 0.30

FORM I - IN

Comments:

Katahdin Analytical Services 4000013 
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SH4986

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: Katahdin Analytical Services SDG Name:

Concentration Units: ug/L

ICV
12:44JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

400.0 398.70 99.7ALUMINUM  

4000.0 4072.00 101.8CALCIUM  

20.0 20.11 100.6COBALT  

4000.0 4053.00 101.3IRON  

4000.0 4056.00 101.4MAGNESIUM  

40.0 41.06 102.6MOLYBDENUM  

4000.0 4003.00 100.1POTASSIUM  

4000.0 3991.00 99.8SODIUM  

CCV
13:04JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

500.0 489.70 97.9ALUMINUM  

5000.0 5001.00 100.0CALCIUM  

25.0 24.17 96.7COBALT  

5000.0 4952.00 99.0IRON  

5000.0 4871.00 97.4MAGNESIUM  

25.0 25.07 100.3MOLYBDENUM  

5000.0 4862.00 97.2POTASSIUM  

5000.0 4855.00 97.1SODIUM  

FORM II (Part 1) - IN

(1) Control Limits: Mercury 80-120; Other Metals 90-110

Katahdin Analytical Services 4000015 



SH4986

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: Katahdin Analytical Services SDG Name:

Concentration Units: ug/L

CCV
13:43JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

500.0 489.30 97.9ALUMINUM  

5000.0 4881.00 97.6CALCIUM  

25.0 23.75 95.0COBALT  

5000.0 4837.00 96.7IRON  

5000.0 4852.00 97.0MAGNESIUM  

25.0 24.25 97.0MOLYBDENUM  

5000.0 4808.00 96.2POTASSIUM  

5000.0 4827.00 96.5SODIUM  

CCV
14:23JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

500.0 515.60 103.1ALUMINUM  

5000.0 4943.00 98.9CALCIUM  

25.0 24.15 96.6COBALT  

5000.0 4938.00 98.8IRON  

5000.0 4950.00 99.0MAGNESIUM  

25.0 24.72 98.9MOLYBDENUM  

5000.0 4894.00 97.9POTASSIUM  

5000.0 4914.00 98.3SODIUM  

FORM II (Part 1) - IN

(1) Control Limits: Mercury 80-120; Other Metals 90-110

Katahdin Analytical Services 4000016 



SH4986

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: Katahdin Analytical Services SDG Name:

Concentration Units: ug/L

CCV
15:04JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

500.0 498.60 99.7ALUMINUM  

5000.0 5033.00 100.7CALCIUM  

25.0 24.53 98.1COBALT  

5000.0 4978.00 99.6IRON  

5000.0 4942.00 98.8MAGNESIUM  

25.0 25.11 100.4MOLYBDENUM  

5000.0 4907.00 98.1POTASSIUM  

5000.0 4905.00 98.1SODIUM  

CCV
15:46JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

500.0 502.00 100.4ALUMINUM  

5000.0 4997.00 99.9CALCIUM  

25.0 24.06 96.2COBALT  

5000.0 4917.00 98.3IRON  

5000.0 4914.00 98.3MAGNESIUM  

25.0 25.04 100.2MOLYBDENUM  

5000.0 4867.00 97.3POTASSIUM  

5000.0 4873.00 97.5SODIUM  

FORM II (Part 1) - IN

(1) Control Limits: Mercury 80-120; Other Metals 90-110

Katahdin Analytical Services 4000017 



SH4986

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: Katahdin Analytical Services SDG Name:

Concentration Units: ug/L

CCV
16:28JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

500.0 509.90 102.0ALUMINUM  

5000.0 5064.00 101.3CALCIUM  

25.0 24.56 98.2COBALT  

5000.0 4990.00 99.8IRON  

5000.0 4901.00 98.0MAGNESIUM  

25.0 24.98 99.9MOLYBDENUM  

5000.0 4936.00 98.7POTASSIUM  

5000.0 4832.00 96.6SODIUM  

CCV
17:10JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

500.0 488.80 97.8ALUMINUM  

5000.0 4959.00 99.2CALCIUM  

25.0 24.29 97.2COBALT  

5000.0 4974.00 99.5IRON  

5000.0 4826.00 96.5MAGNESIUM  

25.0 24.61 98.4MOLYBDENUM  

5000.0 4827.00 96.5POTASSIUM  

5000.0 4771.00 95.4SODIUM  

FORM II (Part 1) - IN

(1) Control Limits: Mercury 80-120; Other Metals 90-110

Katahdin Analytical Services 4000018 



SH4986

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: Katahdin Analytical Services SDG Name:

Concentration Units: ug/L

CCV
17:52JHG23A

Analyte True Found %R (1)

Jul 23, 2014
SAMPLE:
File:

500.0 520.90 104.2ALUMINUM  

5000.0 5039.00 100.8CALCIUM  

25.0 24.54 98.2COBALT  

5000.0 5075.00 101.5IRON  

5000.0 5057.00 101.1MAGNESIUM  

25.0 25.55 102.2MOLYBDENUM  

5000.0 4963.00 99.3POTASSIUM  

5000.0 4986.00 99.7SODIUM  

FORM II (Part 1) - IN

(1) Control Limits: Mercury 80-120; Other Metals 90-110

Katahdin Analytical Services 4000019 



SH4986

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: Katahdin Analytical Services SDG Name:

Concentration Units: ug/L

ICV
12:49JHG28A

Analyte True Found %R (1)

Jul 28, 2014
SAMPLE:
File:

400.0 400.30 100.1ALUMINUM  

4000.0 3890.00 97.3CALCIUM  

20.0 20.27 101.4COBALT  

4000.0 3944.00 98.6IRON  

4000.0 4086.00 102.2MAGNESIUM  

40.0 41.33 103.3MOLYBDENUM  

4000.0 3977.00 99.4POTASSIUM  

4000.0 3950.00 98.8SODIUM  

CCV
13:09JHG28A

Analyte True Found %R (1)

Jul 28, 2014
SAMPLE:
File:

500.0 493.20 98.6ALUMINUM  

5000.0 4846.00 96.9CALCIUM  

25.0 24.41 97.6COBALT  

5000.0 4764.00 95.3IRON  

5000.0 4956.00 99.1MAGNESIUM  

25.0 25.28 101.1MOLYBDENUM  

5000.0 4872.00 97.4POTASSIUM  

5000.0 4886.00 97.7SODIUM  

FORM II (Part 1) - IN

(1) Control Limits: Mercury 80-120; Other Metals 90-110

Katahdin Analytical Services 4000020 



SH4986

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: Katahdin Analytical Services SDG Name:

Concentration Units: ug/L

CCV
13:25JHG28A

Analyte True Found %R (1)

Jul 28, 2014
SAMPLE:
File:

500.0 491.10 98.2ALUMINUM  

5000.0 4830.00 96.6CALCIUM  

25.0 24.47 97.9COBALT  

5000.0 4784.00 95.7IRON  

5000.0 4953.00 99.1MAGNESIUM  

25.0 24.88 99.5MOLYBDENUM  

5000.0 4853.00 97.1POTASSIUM  

5000.0 4869.00 97.4SODIUM  

CCV
14:04JHG28A

Analyte True Found %R (1)

Jul 28, 2014
SAMPLE:
File:

500.0 495.70 99.1ALUMINUM  

5000.0 4874.00 97.5CALCIUM  

25.0 24.44 97.8COBALT  

5000.0 4798.00 96.0IRON  

5000.0 4938.00 98.8MAGNESIUM  

25.0 24.92 99.7MOLYBDENUM  

5000.0 4909.00 98.2POTASSIUM  

5000.0 4876.00 97.5SODIUM  

FORM II (Part 1) - IN

(1) Control Limits: Mercury 80-120; Other Metals 90-110

Katahdin Analytical Services 4000021 



SH4986

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: Katahdin Analytical Services SDG Name:

Concentration Units: ug/L

CCV
14:45JHG28A

Analyte True Found %R (1)

Jul 28, 2014
SAMPLE:
File:

500.0 504.50 100.9ALUMINUM  

5000.0 4853.00 97.1CALCIUM  

25.0 24.58 98.3COBALT  

5000.0 4851.00 97.0IRON  

5000.0 4992.00 99.8MAGNESIUM  

25.0 24.99 100.0MOLYBDENUM  

5000.0 4947.00 98.9POTASSIUM  

5000.0 5146.00 102.9SODIUM  

CCV
15:27JHG28A

Analyte True Found %R (1)

Jul 28, 2014
SAMPLE:
File:

500.0 516.30 103.3ALUMINUM  

5000.0 4867.00 97.3CALCIUM  

25.0 24.47 97.9COBALT  

5000.0 4816.00 96.3IRON  

5000.0 5083.00 101.7MAGNESIUM  

25.0 25.19 100.8MOLYBDENUM  

5000.0 4952.00 99.0POTASSIUM  

5000.0 5015.00 100.3SODIUM  

FORM II (Part 1) - IN

(1) Control Limits: Mercury 80-120; Other Metals 90-110

Katahdin Analytical Services 4000022 



2C
PQL STANDARD FOR AA AND ICP

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

Analyte TRUE FOUND % R

12:50Jul 23, 2014
PQL

JHG23AFile:
SAMPLE:

ALUMINUM 60.5360.0 100.9  

CALCIUM 18.8020.0 94.0  

COBALT 0.190.2 95.0  

IRON 25.9920.0 129.9

MAGNESIUM 20.2720.0 101.4  

MOLYBDENUM 1.001.0 100.0  

POTASSIUM 204.10200.0 102.1  

SODIUM 209.90200.0 105.0  

FORM II (Part 3) - IN
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2C
PQL STANDARD FOR AA AND ICP

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

Analyte TRUE FOUND % R

12:56Jul 28, 2014
PQL

JHG28AFile:
SAMPLE:

ALUMINUM 61.5760.0 102.6  

CALCIUM 24.0920.0 120.4  

COBALT 0.220.2 110.0  

IRON 22.4020.0 112.0  

MAGNESIUM 20.6820.0 103.4  

MOLYBDENUM 1.041.0 104.0  

POTASSIUM 204.00200.0 102.0  

SODIUM 212.10200.0 106.1  

FORM II (Part 3) - IN

Katahdin Analytical Services 4000024 



3A
INITIAL AND CONTINUING CALIBRATION BLANKS

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

ICB
12:47JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

0.340 UALUMINUM

4.100 UCALCIUM

-0.011 UCOBALT

4.700 UIRON

0.690 UMAGNESIUM

0.133 JMOLYBDENUM

8.200 UPOTASSIUM

3.900 USODIUM

CCB
13:07JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

0.506 JALUMINUM

4.100 UCALCIUM

-0.017 UCOBALT

-12.790 UIRON

2.128 JMAGNESIUM

0.331 JMOLYBDENUM

8.200 UPOTASSIUM

5.730 JSODIUM

CCB
13:46JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

0.340 UALUMINUM

-10.520 UCALCIUM

-0.016 UCOBALT

-8.950 UIRON

0.690 UMAGNESIUM

0.120 UMOLYBDENUM

8.200 UPOTASSIUM

3.900 USODIUM

FORM III (Part 1) - IN

Katahdin Analytical Services 4000025 



3A
INITIAL AND CONTINUING CALIBRATION BLANKS

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

CCB
14:26JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

3.791 JALUMINUM

-8.912 UCALCIUM

-0.017 UCOBALT

4.700 UIRON

0.690 UMAGNESIUM

0.120 UMOLYBDENUM

8.200 UPOTASSIUM

3.900 USODIUM

CCB
15:07JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

2.117 JALUMINUM

-9.665 UCALCIUM

-0.014 UCOBALT

4.700 UIRON

0.690 UMAGNESIUM

0.120 UMOLYBDENUM

8.200 UPOTASSIUM

3.900 USODIUM

CCB
15:49JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

7.949 JALUMINUM

-8.561 UCALCIUM

-0.009 UCOBALT

7.312 JIRON

1.487 JMAGNESIUM

0.120 UMOLYBDENUM

8.200 UPOTASSIUM

4.612 JSODIUM

FORM III (Part 1) - IN

Katahdin Analytical Services 4000026 



3A
INITIAL AND CONTINUING CALIBRATION BLANKS

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

CCB
16:31JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

6.000 JALUMINUM

-9.481 UCALCIUM

-0.019 UCOBALT

4.700 UIRON

0.751 JMAGNESIUM

0.120 UMOLYBDENUM

-14.010 UPOTASSIUM

3.900 USODIUM

CCB
17:13JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

1.719 JALUMINUM

-9.237 UCALCIUM

-0.010 UCOBALT

4.700 UIRON

0.913 JMAGNESIUM

0.120 UMOLYBDENUM

8.200 UPOTASSIUM

3.900 USODIUM

CCB
17:55JHG23A Jul 23, 2014

SAMPLE:

Analyte Result C

File:

5.211 JALUMINUM

-13.680 UCALCIUM

-0.012 UCOBALT

14.910 BIRON

1.865 JMAGNESIUM

0.120 UMOLYBDENUM

12.140 JPOTASSIUM

3.900 USODIUM

FORM III (Part 1) - IN
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3A
INITIAL AND CONTINUING CALIBRATION BLANKS

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

ICB
12:53JHG28A Jul 28, 2014

SAMPLE:

Analyte Result C

File:

0.340 UALUMINUM

-4.203 UCALCIUM

0.006 UCOBALT

4.700 UIRON

0.690 UMAGNESIUM

0.146 JMOLYBDENUM

8.200 UPOTASSIUM

3.900 USODIUM

CCB
13:12JHG28A Jul 28, 2014

SAMPLE:

Analyte Result C

File:

0.679 JALUMINUM

4.100 UCALCIUM

-0.015 UCOBALT

-15.940 UIRON

1.941 JMAGNESIUM

0.423 BMOLYBDENUM

-14.290 UPOTASSIUM

6.722 JSODIUM

CCB
13:29JHG28A Jul 28, 2014

SAMPLE:

Analyte Result C

File:

0.340 UALUMINUM

4.100 UCALCIUM

-0.012 UCOBALT

-17.950 UIRON

0.726 JMAGNESIUM

0.153 JMOLYBDENUM

-13.190 UPOTASSIUM

4.432 JSODIUM

FORM III (Part 1) - IN
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3A
INITIAL AND CONTINUING CALIBRATION BLANKS

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

CCB
14:08JHG28A Jul 28, 2014

SAMPLE:

Analyte Result C

File:

0.340 UALUMINUM

4.100 UCALCIUM

0.006 UCOBALT

-8.611 UIRON

0.690 UMAGNESIUM

0.120 UMOLYBDENUM

-10.750 UPOTASSIUM

6.179 JSODIUM

CCB
14:48JHG28A Jul 28, 2014

SAMPLE:

Analyte Result C

File:

0.545 JALUMINUM

-5.803 UCALCIUM

0.006 UCOBALT

-6.456 UIRON

1.654 JMAGNESIUM

0.120 UMOLYBDENUM

8.200 UPOTASSIUM

214.900 BSODIUM

CCB
15:30JHG28A Jul 28, 2014

SAMPLE:

Analyte Result C

File:

0.646 JALUMINUM

-12.650 UCALCIUM

-0.008 UCOBALT

-8.747 UIRON

0.871 JMAGNESIUM

0.120 UMOLYBDENUM

8.200 UPOTASSIUM

31.690 JSODIUM

FORM III (Part 1) - IN
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3P
PREPARATION BLANKS

Analyte RESULT C

Lab Name: Katahdin Analytical Services Sample ID: PBSHG15IMS1

SOIL SDG Name: SH4986Matrix:

Concentration Units : mg/Kg drywt

HG15IMS1QC Batch ID:

COBALT 0.030 U

FORM III (Part 2) - IN

Katahdin Analytical Services 4000030 



3P
PREPARATION BLANKS

Analyte RESULT C

Lab Name: Katahdin Analytical Services Sample ID: PBWHG09IMW2

WATER SDG Name: SH4986Matrix:

Concentration Units : ug/L

HG09IMW2QC Batch ID:

COBALT 0.30 U

FORM III (Part 2) - IN

Katahdin Analytical Services 4000031 



4
ICP INTERFERENCE CHECK SAMPLE

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

Analyte TRUE FOUND % R 

12:53Jul 23, 2014
ICSA

JHG23AFile:
SAMPLE:

ALUMINUM 92720100000 92.7  

CALCIUM 92290100000 92.3  

COBALT 00  

IRON 88450100000 88.4  

MAGNESIUM 92560100000 92.6  

MOLYBDENUM 18592000 93.0  

POTASSIUM 94470100000 94.5  

SODIUM 94030100000 94.0  

Analyte TRUE FOUND % R 

12:57Jul 23, 2014
ICSAB

JHG23AFile:
SAMPLE:

ALUMINUM 92400100000 92.4  

CALCIUM 92350100000 92.3  

COBALT 1920 95.0  

IRON 88800100000 88.8  

MAGNESIUM 92310100000 92.3  

MOLYBDENUM 18992000 95.0  

POTASSIUM 94280100000 94.3  

SODIUM 93230100000 93.2  

FORM IV  - IN
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4
ICP INTERFERENCE CHECK SAMPLE

Lab Name: Katahdin Analytical Services SDG Name: SH4986

Concentration Units: ug/L

Analyte TRUE FOUND % R 

12:59Jul 28, 2014
ICSA

JHG28AFile:
SAMPLE:

ALUMINUM 92410100000 92.4  

CALCIUM 91650100000 91.6  

COBALT 00  

IRON 86980100000 87.0  

MAGNESIUM 92540100000 92.5  

MOLYBDENUM 18302000 91.5  

POTASSIUM 94910100000 94.9  

SODIUM 94560100000 94.6  

Analyte TRUE FOUND % R 

13:02Jul 28, 2014
ICSAB

JHG28AFile:
SAMPLE:

ALUMINUM 91860100000 91.9  

CALCIUM 90710100000 90.7  

COBALT 1920 95.0  

IRON 85340100000 85.3  

MAGNESIUM 91970100000 92.0  

MOLYBDENUM 18622000 93.1  

POTASSIUM 94040100000 94.0  

SODIUM 93270100000 93.3  

FORM IV  - IN

Katahdin Analytical Services 4000033 



5A
SPIKE SAMPLE RECOVERY

SH4986-008P

SOIL

83.7

Analyte

Sample 
Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

C
Spiked 

Sample  Result 
Spike 
Added %R

Control Limits (%R)
Low High

NAPR-W67-SB14-0507S

COBALT, TOTAL MS25.555.1 36.87 80.3 80 120

Comments:

FORM V (Part 1) - IN

Katahdin Analytical Services 4000034 



5A
SPIKE SAMPLE RECOVERY

SH4986-008S

SOIL

83.7

Analyte

Sample 
Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

C
Spiked 

Sample  Result 
Spike 
Added %R

Control Limits (%R)
Low High

NAPR-W67-SB14-0507S

COBALT, TOTAL MS25.554.9 35.55 82.7 80 120

Comments:

FORM V (Part 1) - IN

Katahdin Analytical Services 4000035 



5A
SPIKE SAMPLE RECOVERY

SH4986-009P

WATER

0.00

Analyte

Sample 
Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : ug/L

C
Spiked 

Sample  Result 
Spike 
Added %R

Control Limits (%R)
Low High

APR-W67-EB01-070314S

COBALT, TOTAL MS0.30 U505 500 101.0 80 120

Comments:

FORM V (Part 1) - IN
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5A
SPIKE SAMPLE RECOVERY

SH4986-009S

WATER

0.00

Analyte

Sample 
Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : ug/L

C
Spiked 

Sample  Result 
Spike 
Added %R

Control Limits (%R)
Low High

APR-W67-EB01-070314S

COBALT, TOTAL MS0.30 U494 500 98.8 80 120

Comments:

FORM V (Part 1) - IN

Katahdin Analytical Services 4000037 



5B
POST DIGEST SPIKE SAMPLE RECOVERY

SH4986-008A

SOIL

83.7

Analyte

Sample 
Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : ug/L

C
Spiked 

Sample  Result 
Spike 
Added %R

Control Limits (%R)
Low High

NAPR-W67-SB14-0507S

COBALT, TOTAL MS81.9 A83.0 2 53.5 75 125

Comments:

FORM V (Part 2) - IN

Katahdin Analytical Services 4000038 



5B
POST DIGEST SPIKE SAMPLE RECOVERY

SH4986-009A

WATER

0.00

Analyte

Sample 
Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : ug/L

C
Spiked 

Sample  Result 
Spike 
Added %R

Control Limits (%R)
Low High

APR-W67-EB01-070314S

COBALT, TOTAL MS0.012 U1.98 2 98.9 75 125

Comments:

FORM V (Part 2) - IN

Katahdin Analytical Services 4000039 



5D
SPIKE DUPLICATES

SH4986-008

SOIL

83.7

Analyte Spike Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : mg/Kg drywt

CSpike Dup.  Result RPDControl Limits

NAPR-W67-SB14-0507

COBALT, TOTAL MS54.9 55.1 0.4

Comments:

FORM VD - IN

Katahdin Analytical Services 4000040 



5D
SPIKE DUPLICATES

SH4986-009

WATER

0.00

Analyte Spike Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Percent Solids:

Concentration Units : ug/L

CSpike Dup.  Result RPDControl Limits

APR-W67-EB01-070314

COBALT, TOTAL MS494 505 2.2

Comments:

FORM VD - IN

Katahdin Analytical Services 4000041 



7
LABORATORY CONTROL SAMPLES

Lab Name: Katahdin Analytical Services Sample ID: LCSOHG15IMS1

SOIL SDG Name: SH4986Matrix:

Concentration Units : mg/Kg drywt

HG15IMS1QC Batch ID:

Analyte FOUNDTRUE % R LIMITS (%)

COBALT 48.850.0 97.7 80 120 

FORM VII - IN

Katahdin Analytical Services 4000042 



7
LABORATORY CONTROL SAMPLES

Lab Name: Katahdin Analytical Services Sample ID: LCSWHG09IMW2

WATER SDG Name: SH4986Matrix:

Concentration Units : ug/L

HG09IMW2QC Batch ID:

Analyte FOUNDTRUE % R LIMITS (%)

COBALT 501500 100.2 80 120 

FORM VII - IN

Katahdin Analytical Services 4000043 



9
ICP SERIAL DILUTION

SH4986-008L

SOIL

Analyte Sample Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Concentration Units: ug/L

CDilution  Result % Difference

NAPR-W67-SB14-0507L

COBALT, TOTAL MS81.9 89.8 9.6

FORM IX - IN

Katahdin Analytical Services 4000044 



9
ICP SERIAL DILUTION

SH4986-009L

WATER

Analyte Sample Result C Q M

Client Field ID:Lab Name: Katahdin Analytical Services

SDG Name: SH4986

Lab Sample ID:

Matrix:

Concentration Units: ug/L

CDilution  Result % Difference

APR-W67-EB01-070314L

COBALT, TOTAL MS0.012 U 0.060 U

FORM IX - IN

Katahdin Analytical Services 4000045 



AGILENT 7500 ICP-MS

10

Instrument Name:

Lab Name: Katahdin Analytical Services JInstrument Code:

6/11/2013Date:

INSTRUMENT DETECTION LIMITS

Concentration Units: ug/L
Analyte MIDLCRDL

ALUMINUM 60 0.34 MS
CALCIUM 20 4.1 MS
COBALT 0.20 0.0062 MS
IRON 20 4.7 MS
MAGNESIUM 20 0.69 MS
MOLYBDENUM 1.0 0.12 MS
POTASSIUM 200 8.2 MS
SODIUM 200 3.9 MS

FORM X - IN

Katahdin Analytical Services 4000046 



AGILENT 7500 ICP-MS

10

Instrument Name:

Lab Name: Katahdin Analytical Services JInstrument Code:

1/25/2011Date:

LIMITS of DETECTION

Analyte MUnitsLOD EPA Prep./Anal. Method

COBALT 0.060 ug/L MS SW846 3010A / SW846 6020A

FORM X - IN

Katahdin Analytical Services 4000047 



AGILENT 7500 ICP-MS

10

Instrument Name:

Lab Name: Katahdin Analytical Services JInstrument Code:

1/26/2011Date:

LIMITS of DETECTION

Analyte MUnitsLOD EPA Prep./Anal. Method

COBALT 0.0060 mg/Kg MS SW846 3050B / SW846 6020A

FORM X - IN

Katahdin Analytical Services 4000048 



AGILENT 7500 ICP-MS

10

Instrument Name:

Lab Name: Katahdin Analytical Services JInstrument Code:

1/25/2011Date:

METHOD DETECTION LIMITS

Analyte MUnitsMDL EPA Prep./Anal. Method

COBALT 0.012 ug/L MS SW846 3010A / SW846 6020A

FORM X - IN

Katahdin Analytical Services 4000049 



AGILENT 7500 ICP-MS

10

Instrument Name:

Lab Name: Katahdin Analytical Services JInstrument Code:

1/26/2011Date:

METHOD DETECTION LIMITS

Analyte MUnitsMDL EPA Prep./Anal. Method

COBALT 0.0011 mg/Kg MS SW846 3050B / SW846 6020A

FORM X - IN

Katahdin Analytical Services 4000050 



AGILENT 7500 ICP-MS

12
ICP LINEAR RANGES

Instrument Name:

Lab Name: Katahdin Analytical Services JInstrument Code:

1/23/2014Date:

Concentration Units: ug/L
Analyte Integration Time (sec) Linear Range M

ALUMINUM 0.01 200000 MS
CALCIUM 0.03 200000 MS
COBALT 0.10 1000 MS
IRON 0.03 100000 MS
MAGNESIUM 0.05 200000 MS
MOLYBDENUM 0.10 1000 MS
POTASSIUM 0.01 200000 MS
SODIUM 0.01 200000 MS

FORM XII - IN

Katahdin Analytical Services 4000051 



13
PREPARATION LOG

Lab Name: Katahdin Analytical Services

WATER SDG Name: SH4986Matrix:

HG09IMW2QC Batch ID:

Client ID Lab Sample ID Initial Final(L) (L)

MSMethod: Prep Date: 07/09/2014

Bottle ID

LCSWHG09IMW2 LCSWHG09IMW2 0.05 0.05
PBWHG09IMW2 PBWHG09IMW2 0.05 0.05
APR-W67-EB01-070314 SH4986-009 0.05 0.05 A
APR-W67-EB01-070314P SH4986-009P 0.05 0.05 A
APR-W67-EB01-070314S SH4986-009S 0.05 0.05 A

FORM XIII - IN

Katahdin Analytical Services 4000052 



13
PREPARATION LOG

Lab Name: Katahdin Analytical Services

SOIL SDG Name: SH4986Matrix:

HG15IMS1QC Batch ID:

Client ID Lab Sample ID Initial Final(g) (L)

MSMethod: Prep Date: 07/15/2014

Bottle ID

LCSOHG15IMS1 LCSOHG15IMS1 1 0.1
PBSHG15IMS1 PBSHG15IMS1 1 0.1
NAPR-W67-SB09R-0507 SH4986-001 1.68 0.1 A
APR-W67-SB09RP-0507 SH4986-002 1.77 0.1 A
NAPR-W67-SB10-0507 SH4986-003 1.81 0.1 A
NAPR-W67-SB11-0507 SH4986-004 1.4 0.1 A
NAPR-W67-SB12-0507 SH4986-005 1.7 0.1 A
NAPR-W67-SB12-0709 SH4986-006 1.7 0.1 A
NAPR-W67-SB13-0507 SH4986-007 1.78 0.1 A
NAPR-W67-SB14-0507 SH4986-008 1.92 0.1 A
NAPR-W67-SB14-0507P SH4986-008P 1.62 0.1 A
NAPR-W67-SB14-0507S SH4986-008S 1.68 0.1 A

FORM XIII - IN

Katahdin Analytical Services 4000053 



JHG23A

Date: 7/23/2014

14
ANALYSIS RUN LOG

Lab Name: Katahdin Analytical Services

AGILENT 7500 ICP-MS

SDG Name: SH4986

Instrument ID: File Name:

Client IDLab Sample ID D.F. Time Elements

Method: MS

6020 Tune 1 11:57

200.8 Tune 1 12:00

Cal Blank 1 12:28 Al Ca Co Fe Mg Mo K Na

Cal Std 1 1 12:31 Al Ca Co Fe Mg Mo K Na

Cal Std 2 1 12:35 Al Ca Co Fe Mg Mo K Na

Cal Std 3 1 12:38 Al Ca Co Fe Mg Mo K Na

Cal Std 4 1 12:41 Al Ca Co Fe Mg Mo K Na

ICV 1 12:44 Al Ca Co Fe Mg Mo K Na

ICB 1 12:47 Al Ca Co Fe Mg Mo K Na

PQL 1 12:50 Al Ca Co Fe Mg Mo K Na

ICSA 1 12:53 Al Ca Co Fe Mg Mo K Na

ICSAB 1 12:57 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 1 13:00

CCV 1 13:04 Al Ca Co Fe Mg Mo K Na

CCB 1 13:07 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 1 13:10

ZZZZZZ 1 13:13

ZZZZZZ 1 13:17

ZZZZZZ 1 13:20

ZZZZZZ 5 13:23

ZZZZZZ 5 13:27

ZZZZZZ 5 13:30

ZZZZZZ 5 13:33

ZZZZZZ 1 13:37

ZZZZZZ 5 13:40

CCV 1 13:43 Al Ca Co Fe Mg Mo K Na

CCB 1 13:46 Al Ca Co Fe Mg Mo K Na

FORM XIV - IN
Katahdin Analytical Services 4000054 



JHG23A

Date: 7/23/2014

14
ANALYSIS RUN LOG

Lab Name: Katahdin Analytical Services

AGILENT 7500 ICP-MS

SDG Name: SH4986

Instrument ID: File Name:

Client IDLab Sample ID D.F. Time Elements

Method: MS

ZZZZZZ 1 13:50

ZZZZZZ 5 13:53

ZZZZZZ 5 13:56

ZZZZZZ 5 14:00

ZZZZZZ 5 14:03

ZZZZZZ 5 14:06

ZZZZZZ 5 14:10

ZZZZZZ 5 14:13

ZZZZZZ 5 14:16

ZZZZZZ 5 14:20

CCV 1 14:23 Al Ca Co Fe Mg Mo K Na

CCB 1 14:26 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 5 14:30

ZZZZZZ 5 14:33

ZZZZZZ 25 14:37

ZZZZZZ 5 14:40

ZZZZZZ 5 14:44

ZZZZZZ 5 14:47

ZZZZZZ 5 14:50

ZZZZZZ 5 14:54

ZZZZZZ 5 14:57

ZZZZZZ 5 15:01

CCV 1 15:04 Al Ca Co Fe Mg Mo K Na

CCB 1 15:07 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 1 15:11

ZZZZZZ 1 15:14

ZZZZZZ 1 15:18

FORM XIV - IN
Katahdin Analytical Services 4000055 



JHG23A

Date: 7/23/2014

14
ANALYSIS RUN LOG

Lab Name: Katahdin Analytical Services

AGILENT 7500 ICP-MS

SDG Name: SH4986

Instrument ID: File Name:

Client IDLab Sample ID D.F. Time Elements

Method: MS

ZZZZZZ 5 15:21

ZZZZZZ 25 15:25

ZZZZZZ 5 15:28

ZZZZZZ 5 15:32

ZZZZZZ 5 15:35

ZZZZZZ 5 15:39

ZZZZZZ 5 15:42

CCV 1 15:46 Al Ca Co Fe Mg Mo K Na

CCB 1 15:49 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 5 15:53

ZZZZZZ 5 15:56

ZZZZZZ 5 16:00

ZZZZZZ 5 16:03

ZZZZZZ 5 16:07

ZZZZZZ 5 16:10

ZZZZZZ 5 16:14

ZZZZZZ 5 16:17

ZZZZZZ 5 16:21

ZZZZZZ 5 16:24

CCV 1 16:28 Al Ca Co Fe Mg Mo K Na

CCB 1 16:31 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 5 16:35

ZZZZZZ 5 16:39

ZZZZZZ 1 16:42

ZZZZZZ 5 16:46

ZZZZZZ 5 16:49

ZZZZZZ 5 16:52

FORM XIV - IN
Katahdin Analytical Services 4000056 



JHG23A

Date: 7/23/2014

14
ANALYSIS RUN LOG

Lab Name: Katahdin Analytical Services

AGILENT 7500 ICP-MS

SDG Name: SH4986

Instrument ID: File Name:

Client IDLab Sample ID D.F. Time Elements

Method: MS

ZZZZZZ 5 16:56

ZZZZZZ 25 16:59

ZZZZZZ 1 17:03

PBWHG09IMW2 5 17:06 Co

CCV 1 17:10 Al Ca Co Fe Mg Mo K Na

CCB 1 17:13 Al Ca Co Fe Mg Mo K Na

LCSWHG09IMW2 5 17:17 Co

SH4986-009 APR-W67-EB01-070314 5 17:20 Co

SH4986-009L APR-W67-EB01-070314L 25 17:24 Co

SH4986-009A APR-W67-EB01-070314A 5 17:27 Co

SH4986-009S APR-W67-EB01-070314S 5 17:31 Co

SH4986-009P APR-W67-EB01-070314P 5 17:34 Co

ZZZZZZ 5 17:38

ZZZZZZ 5 17:41

ZZZZZZ 5 17:45

ZZZZZZ 5 17:48

CCV 1 17:52 Al Ca Co Fe Mg Mo K Na

CCB 1 17:55 Al Ca Co Fe Mg Mo K Na

FORM XIV - IN
Katahdin Analytical Services 4000057 



JHG28A

Date: 7/28/2014

14
ANALYSIS RUN LOG

Lab Name: Katahdin Analytical Services

AGILENT 7500 ICP-MS

SDG Name: SH4986

Instrument ID: File Name:

Client IDLab Sample ID D.F. Time Elements

Method: MS

6020 Tune 1 12:03

200.8 Tune 1 12:05

Cal Blank 1 12:34 Al Ca Co Fe Mg Mo K Na

Cal Std 1 1 12:37 Al Ca Co Fe Mg Mo K Na

Cal Std 2 1 12:40 Al Ca Co Fe Mg Mo K Na

Cal Std 3 1 12:43 Al Ca Co Fe Mg Mo K Na

Cal Std 4 1 12:46 Al Ca Co Fe Mg Mo K Na

ICV 1 12:49 Al Ca Co Fe Mg Mo K Na

ICB 1 12:53 Al Ca Co Fe Mg Mo K Na

PQL 1 12:56 Al Ca Co Fe Mg Mo K Na

ICSA 1 12:59 Al Ca Co Fe Mg Mo K Na

ICSAB 1 13:02 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 1 13:06

CCV 1 13:09 Al Ca Co Fe Mg Mo K Na

CCB 1 13:12 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 1 13:15

ZZZZZZ 1 13:19

ZZZZZZ 1 13:22

CCV 1 13:25 Al Ca Co Fe Mg Mo K Na

CCB 1 13:29 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 5 13:32

ZZZZZZ 25 13:35

ZZZZZZ 5 13:38

ZZZZZZ 25 13:42

ZZZZZZ 25 13:45

ZZZZZZ 1 13:48

ZZZZZZ 5 13:51

FORM XIV - IN
Katahdin Analytical Services 4000058 



JHG28A

Date: 7/28/2014

14
ANALYSIS RUN LOG

Lab Name: Katahdin Analytical Services

AGILENT 7500 ICP-MS

SDG Name: SH4986

Instrument ID: File Name:

Client IDLab Sample ID D.F. Time Elements

Method: MS

ZZZZZZ 1 13:54

ZZZZZZ 1 13:58

ZZZZZZ 1 14:01

CCV 1 14:04 Al Ca Co Fe Mg Mo K Na

CCB 1 14:08 Al Ca Co Fe Mg Mo K Na

ZZZZZZ 5 14:11

ZZZZZZ 5 14:14

ZZZZZZ 5 14:18

ZZZZZZ 5 14:21

ZZZZZZ 1 14:24

ZZZZZZ 1 14:28

PBSHG15IMS1 5 14:31 Co

LCSOHG15IMS1 5 14:35 Co

SH4986-001 NAPR-W67-SB09R-0507 5 14:38 Co

SH4986-002 APR-W67-SB09RP-0507 5 14:41 Co

CCV 1 14:45 Al Ca Co Fe Mg Mo K Na

CCB 1 14:48 Al Ca Co Fe Mg Mo K Na

SH4986-003 NAPR-W67-SB10-0507 5 14:52 Co

SH4986-004 NAPR-W67-SB11-0507 5 14:55 Co

SH4986-005 NAPR-W67-SB12-0507 5 14:59 Co

SH4986-006 NAPR-W67-SB12-0709 5 15:02 Co

SH4986-007 NAPR-W67-SB13-0507 5 15:06 Co

SH4986-008 NAPR-W67-SB14-0507 5 15:09 Co

SH4986-008L NAPR-W67-SB14-0507L 25 15:13 Co

SH4986-008A NAPR-W67-SB14-0507A 5 15:16 Co

SH4986-008S NAPR-W67-SB14-0507S 5 15:20 Co

SH4986-008P NAPR-W67-SB14-0507P 5 15:23 Co

FORM XIV - IN
Katahdin Analytical Services 4000059 



JHG28A

Date: 7/28/2014

14
ANALYSIS RUN LOG

Lab Name: Katahdin Analytical Services

AGILENT 7500 ICP-MS

SDG Name: SH4986

Instrument ID: File Name:

Client IDLab Sample ID D.F. Time Elements

Method: MS

CCV 1 15:27 Al Ca Co Fe Mg Mo K Na

CCB 1 15:30 Al Ca Co Fe Mg Mo K Na

FORM XIV - IN
Katahdin Analytical Services 4000060 
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Calibration - C:\ICPCHEM\1\CALIB\K2008ESW.C

=== Graph Detail ===

Step Mass Element ISTD Unit
(1)   9 Be 6 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-02

2.5E-02

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 8.813E-004*X +1.766E-006
X = 1.135E+003*Y -2.004E-003
DL = 2.187E-03 ppb
BEC = 2.004E-03 ppb

Step Mass Element ISTD Unit
(1)  11 B 6 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-02

2.5E-02

Curve Fit: Y=aX+[blank]
r = 0.9994
Y = 4.301E-004*X +2.738E-004
X = 2.325E+003*Y -6.367E-001
DL = 9.108E-02 ppb
BEC = 6.367E-01 ppb

Step Mass Element ISTD Unit
(1)  23 Na 45 ppb

Conc.(X) [ppb]

Ratio(Y)

0 1.0E+045000.00
0

5.0E+01

2.5E+01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 3.260E-003*X +3.876E-002
X = 3.068E+002*Y -1.189E+001
DL = 8.171E-01 ppb
BEC = 11.89 ppb

Step Mass Element ISTD Unit
(1)  25 Mg 45 ppb

Conc.(X) [ppb]

Ratio(Y)

0 1.0E+045000.00
0

5.0E+00

2.5E+00

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 2.765E-004*X +5.058E-005
X = 3.616E+003*Y -1.829E-001
DL = 1.831E-01 ppb
BEC = 1.829E-01 ppb

Step Mass Element ISTD Unit
(1)  27 Al 45 ppb

Conc.(X) [ppb]

Ratio(Y)

0 1000.00500.00
0

5.0E+00

2.5E+00

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 2.662E-003*X +1.255E-003
X = 3.756E+002*Y -4.712E-001
DL = 9.895E-02 ppb
BEC = 4.712E-01 ppb

Step Mass Element ISTD Unit
(1)  29 Si 45 ppb

Conc.(X) [ppb]

Ratio(Y)

0 1000.00500.00
0

5.0E-01

2.5E-01

Curve Fit: Y=aX+[blank]
r = 0.9761
Y = 1.247E-004*X +1.957E-001
X = 8.017E+003*Y -1.569E+003
DL = 60.11 ppb
BEC = 1569 ppb

Page 1 7/24/2014 AM 09:55Katahdin Analytical Services 4000066 

metals
Text Box
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Calibration - C:\ICPCHEM\1\CALIB\K2008ESW.C

=== Graph Detail ===

Step Mass Element ISTD Unit
(1)  39 K 45 ppb

Conc.(X) [ppb]

Ratio(Y)

0 1.0E+045000.00
0

5.0E+01

2.5E+01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 2.795E-003*X +4.925E-001
X = 3.578E+002*Y -1.762E+002
DL = 1.149 ppb
BEC = 176.2 ppb

Step Mass Element ISTD Unit
(1)  44 Ca 45 ppb

Conc.(X) [ppb]

Ratio(Y)

0 1.0E+045000.00
0

1.0E+00

5.0E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 8.558E-005*X +4.528E-003
X = 1.169E+004*Y -5.292E+001
DL = 5.144 ppb
BEC = 52.92 ppb

Step Mass Element ISTD Unit
(1)  51 V 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

1.0E+00

5.0E-01

Curve Fit: Y=aX+[blank]
r = 0.9999
Y = 1.912E-002*X +2.860E-003
X = 5.229E+001*Y -1.496E-001
DL = 1.994E-01 ppb
BEC = 1.496E-01 ppb

Step Mass Element ISTD Unit
(1)  52 Cr 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

1.0E+00

5.0E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 1.640E-002*X +8.682E-003
X = 6.096E+001*Y -5.292E-001
DL = 4.506E-02 ppb
BEC = 5.292E-01 ppb

Step Mass Element ISTD Unit
(1)  55 Mn 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

2.0E+00

1.0E+00

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 2.003E-002*X +3.024E-003
X = 4.992E+001*Y -1.510E-001
DL = 2.257E-02 ppb
BEC = 1.510E-01 ppb

Step Mass Element ISTD Unit
(1)  57 Fe 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 1.0E+045000.00
0

5.0E+00

2.5E+00

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 4.178E-004*X +3.256E-002
X = 2.393E+003*Y -7.792E+001
DL = 7.564E-01 ppb
BEC = 77.92 ppb

Page 2 7/24/2014 AM 09:55Katahdin Analytical Services 4000067 

metals
Text Box
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Calibration - C:\ICPCHEM\1\CALIB\K2008ESW.C

=== Graph Detail ===

Step Mass Element ISTD Unit
(1)  59 Co 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

1.0E+00

5.0E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 1.897E-002*X +2.491E-004
X = 5.271E+001*Y -1.313E-002
DL = 1.473E-02 ppb
BEC = 1.313E-02 ppb

Step Mass Element ISTD Unit
(1)  60 Ni 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-01

2.5E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 4.303E-003*X +9.823E-005
X = 2.324E+002*Y -2.283E-002
DL = 1.387E-02 ppb
BEC = 2.283E-02 ppb

Step Mass Element ISTD Unit
(1)  65 Cu 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-01

2.5E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 4.832E-003*X +1.035E-003
X = 2.069E+002*Y -2.141E-001
DL = 1.589E-02 ppb
BEC = 2.141E-01 ppb

Step Mass Element ISTD Unit
(1)  66 Zn 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

2.0E-01

1.0E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 2.078E-003*X +6.137E-004
X = 4.812E+002*Y -2.953E-001
DL = 1.292E-01 ppb
BEC = 2.953E-01 ppb

Step Mass Element ISTD Unit
(1)  75 As 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

2.0E-01

1.0E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 2.096E-003*X +1.578E-004
X = 4.771E+002*Y -7.528E-002
DL = 1.175E-01 ppb
BEC = 7.528E-02 ppb

Step Mass Element ISTD Unit
(1)  82 Se 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

1.0E-02

5.0E-03

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 1.485E-004*X -3.457E-006
X = 6.732E+003*Y +2.327E-002
DL = 2.996E-01 ppb
BEC = -2.327E-02 ppb
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Calibration - C:\ICPCHEM\1\CALIB\K2008ESW.C

=== Graph Detail ===

Step Mass Element ISTD Unit
(1)  88 Sr 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

2.0E+00

1.0E+00

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 2.086E-002*X +1.776E-004
X = 4.794E+001*Y -8.515E-003
DL = 1.476E-02 ppb
BEC = 8.515E-03 ppb

Step Mass Element ISTD Unit
(1)  98 Mo 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-01

2.5E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 6.826E-003*X +8.933E-005
X = 1.465E+002*Y -1.309E-002
DL = 8.481E-03 ppb
BEC = 1.309E-02 ppb

Step Mass Element ISTD Unit
(1) 107 Ag 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

1.0E+00

5.0E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 1.128E-002*X +7.291E-005
X = 8.867E+001*Y -6.465E-003
DL = 6.892E-03 ppb
BEC = 6.465E-03 ppb

Step Mass Element ISTD Unit
(1) 114 Cd 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-01

2.5E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 4.985E-003*X +1.334E-004
X = 2.006E+002*Y -2.675E-002
DL = 5.116E-03 ppb
BEC = 2.675E-02 ppb

Step Mass Element ISTD Unit
(1) 118 Sn 159 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-02

2.5E-02

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 7.183E-004*X +1.295E-005
X = 1.392E+003*Y -1.802E-002
DL = 1.806E-02 ppb
BEC = 1.802E-02 ppb

Step Mass Element ISTD Unit
(1) 123 Sb 159 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-02

2.5E-02

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 6.681E-004*X +5.675E-006
X = 1.497E+003*Y -8.494E-003
DL = 3.817E-03 ppb
BEC = 8.494E-03 ppb
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Calibration - C:\ICPCHEM\1\CALIB\K2008ESW.C

=== Graph Detail ===

Step Mass Element ISTD Unit
(1) 135 Ba 159 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

1.0E-02

5.0E-03

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 1.961E-004*X +5.088E-006
X = 5.099E+003*Y -2.594E-002
DL = 2.280E-02 ppb
BEC = 2.594E-02 ppb

Step Mass Element ISTD Unit
(1) 182 W 159 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

1.0E-01

5.0E-02

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 9.990E-004*X +1.199E-005
X = 1.001E+003*Y -1.200E-002
DL = 1.200E-02 ppb
BEC = 1.200E-02 ppb

Step Mass Element ISTD Unit
(1) 203 Tl 209 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

1.0E-01

5.0E-02

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 1.431E-003*X +5.770E-006
X = 6.986E+002*Y -4.031E-003
DL = 4.645E-03 ppb
BEC = 4.031E-03 ppb

Step Mass Element ISTD Unit
(1) 208 Pb 209 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-01

2.5E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 4.715E-003*X +9.990E-005
X = 2.121E+002*Y -2.119E-002
DL = 9.129E-03 ppb
BEC = 2.119E-02 ppb

Step Mass Element ISTD Unit
(1) 232 Th 209 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-01

2.5E-01

Curve Fit: Y=aX+[blank]
r = 0.9999
Y = 5.324E-003*X +1.083E-005
X = 1.878E+002*Y -2.034E-003
DL = 2.672E-03 ppb
BEC = 2.034E-03 ppb

Step Mass Element ISTD Unit
(1) 238 U 209 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-01

2.5E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 5.359E-003*X +5.087E-006
X = 1.866E+002*Y -9.492E-004
DL = 1.032E-03 ppb
BEC = 9.492E-04 ppb
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C:\ICPCHEM\1\DATA\JHG23A.B\003TUNE.D

7/23/2014 11:59 AM C:\ICPCHEM\1\RPTTMP\6020tn-1.qct Page 1 of 1

6020 QC Tune Report 

Data File: C:\ICPCHEM\1\DATA\JHG23A.B\003TUNE.D
Date Acquired: Jul 23 2014  11:57 am
Acq. Method: TN6020E.M
Operator: EAM
Sample Name: 6020 TUNE
Misc Info:
Vial Number: 1107
Current Method: C:\ICPCHEM\1\METHODS\TN6020E.M

RSD (%)
Element Actual Required Flag

7 Li 1.00 5.00  
59 Co 1.00 5.00  
115 In 0.12 5.00  
205 Tl 0.80 5.00  

7 Li
Mass Calib.
Actual: 7.00
Required: 6.90 - 7.10
Flag:

Peak Width
Actual: 0.60
Required: 0.90
Flag:

59 Co
Mass Calib.
Actual: 59.00
Required: 58.90 - 59.10
Flag:

Peak Width
Actual: 0.65
Required: 0.90
Flag:

115 In
Mass Calib.
Actual: 115.00
Required: 114.90 - 115.10
Flag:

Peak Width
Actual: 0.60
Required: 0.90
Flag:

205 Tl
Mass Calib.
Actual: 204.95
Required: 204.90 - 205.10
Flag:

Peak Width
Actual: 0.60
Required: 0.90
Flag:

5.50 6.00 6.50 7.00 7.50 8.00 8.50

5.0E4

1.0E5

[1] Spectrum No.1     [  22.797 sec]:003TUNE.D / Tune #1 [Count] [Linear]

m/z->

57.50 58.00 58.50 59.00 59.50 60.00 60.50

5000

1.0E4

[1] Spectrum No.1     [  22.797 sec]:003TUNE.D / Tune #1 [Count] [Linear]

m/z->

113.50 114.00 114.50 115.00 115.50 116.00 116.50

1.0E5

2.0E5

[1] Spectrum No.1     [  22.797 sec]:003TUNE.D / Tune #1 [Count] [Linear]

m/z->

203.50 204.00 204.50 205.00 205.50 206.00 206.50

5000

1.0E4

[1] Spectrum No.1     [  22.797 sec]:003TUNE.D / Tune #1 [Count] [Linear]

m/z->
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C:\ICPCHEM\1\DATA\JHG23A.B\004_TUN.D

7/23/2014 12:02 PM C:\ICPCHEM\1\RPTTMP\2008tn-1.qct Page 1 of 1

200.8 QC Tune Report 

Data File: C:\ICPCHEM\1\DATA\JHG23A.B\004_TUN.D
Date Acquired: Jul 23 2014  12:00 pm
Acq. Method: TN200_8E.M
Operator: EAM
Sample Name: 200.8 TUNE
Misc Info:
Vial Number: 1107
Current Method: C:\ICPCHEM\1\METHODS\TN200_8E.M

RSD (%)

Element Actual Required Flag
9 Be 2.59 5.00  

24 Mg 2.52 5.00  
59 Co 0.93 5.00  

115 In 2.04 5.00  
208 Pb 1.25 5.00  

9 Be
Mass Calib.

Actual: 9.05
Required: 8.90 - 9.10
Flag:

Peak Width

Actual: 0.65
Required: 1.00
Flag:

24 Mg
Mass Calib.

Actual: 24.00
Required: 23.90 - 24.10
Flag:

Peak Width

Actual: 0.70
Required: 1.00
Flag:

59 Co
Mass Calib.

Actual: 59.00
Required: 58.90 - 59.10
Flag:

Peak Width

Actual: 0.65
Required: 1.00
Flag:

115 In
Mass Calib.

Actual: 115.00
Required: 114.90 - 115.10
Flag:

Peak Width

Actual: 0.60
Required: 1.00
Flag:

208 Pb
Mass Calib.

Actual: 207.95
Required: 207.90 - 208.10
Flag:

Peak Width

Actual: 0.60
Required: 1.00
Flag:

Tune Result: Pass

7.50 8.00 8.50 9.00 9.50 10.00 10.50

1000

2000

[1] Spectrum No.1     [  19.114 sec]:004_TUN.D / Tune #1 [Count] [Linear]

m/z->

23.50 24.00 24.50 25.00 25.50 26.00 26.50

2.5E4

5.0E4

[1] Spectrum No.1     [  19.114 sec]:004_TUN.D / Tune #1 [Count] [Linear]

m/z->

57.50 58.00 58.50 59.00 59.50 60.00 60.50

2500

5000

[1] Spectrum No.1     [  19.114 sec]:004_TUN.D / Tune #1 [Count] [Linear]

m/z->

113.50 114.00 114.50 115.00 115.50 116.00 116.50

5.0E4

1.0E5

[1] Spectrum No.1     [  19.114 sec]:004_TUN.D / Tune #1 [Count] [Linear]

m/z->

205.50 206.00 206.50 207.00 207.50 208.00 208.50

5000

1.0E4

[1] Spectrum No.1     [  19.114 sec]:004_TUN.D / Tune #1 [Count] [Linear]

m/z->
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C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

7/23/2014 12:30 PM C:\ICPCHEM\1\RPTTMP\CalBlk-1.qct Page 1 of 1

Calibration Blank QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D
Date Acquired: Jul 23 2014  12:28 pm
Operator: EAM
Sample Name: Cal Blank
Misc Info:
Vial Number: 1203
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal Update: Jul 23 2014  12:27 pm
Sample Type: CalBlk
Total Dil Factor: 1.00

QC&ISTD  Elements
Element CPS Mean SD RSD(%)
6 Li 3254874.00 A 81280.00 2.50
9 Be 12.96 P 2.80 21.57
11 B 2545.84 P 92.65 3.64
23 Na 82443.59 P 1686.00 2.05
25 Mg 220.02 P 6.67 3.03
27 Al 5180.88 P 637.10 12.30
28 Si 21157360.00 A 177900.00 0.84
29 Si 2619531.00 A 6854.00 0.26
39 K 2379955.00 A 13650.00 0.57
43 Ca 296.34 P 61.21 20.66
44 Ca 25073.16 P 856.20 3.41
45 Sc 2845193.00 A 56940.00 2.00
51 V 2531.86 P 709.90 28.04
52 Cr 5002.12 P 213.20 4.26
53 Cr 8266.96 P 69.35 0.84
55 Mn 4198.50 P 97.17 2.31
56 Fe 1079445.00 A 8222.00 0.76
57 Fe 32314.18 P 799.90 2.48
59 Co 526.71 P 17.64 3.35
60 Ni 175.31 P 20.07 11.45
63 Cu 952.28 P 58.92 6.19
65 Cu 378.90 P 51.25 13.53
66 Zn 523.36 P 20.28 3.88
68 Zn 3565.00 P 61.51 1.73
72 Ge 628164.81 P 13320.00 2.12
75 As -77.94 P 104.10 133.56
82 Se 0.95 P 6.55 692.83
88 Sr 144.46 P 22.23 15.39
89 Y 4366845.00 A 89670.00 2.05
98 Mo 129.12 P 7.72 5.98
107 Ag 86.67 P 8.82 10.18
109 Ag 61.11 P 16.78 27.46
111 Cd 1174.33 P 25.33 2.16
114 Cd 75.84 P 3.05 4.03
115 In 3775797.00 A 90510.00 2.40
118 Sn 112.23 P 10.18 9.07
120 Sn 122.23 P 20.37 16.67
121 Sb 94.45 P 11.71 12.40
123 Sb 60.00 P 8.82 14.70
135 Ba 52.22 P 6.94 13.29
137 Ba 73.34 P 17.64 24.05
159 Tb 4911964.00 A 133700.00 2.72
182 W 78.89 P 10.71 13.58
203 Tl 60.00 P 6.67 11.11
205 Tl 65.56 P 23.41 35.71
208 Pb 434.54 P 111.80 25.73
209 Bi 2733047.00 A 69750.00 2.55
232 Th 51.11 P 10.18 19.92
238 U 35.56 P 10.71 30.12
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C:\ICPCHEM\1\DATA\JHG23A.B\014CALI.D\014CALI.D#

7/23/2014 12:34 PM C:\ICPCHEM\1\RPTTMP\CalStd-1.qct Page 1 of 1

Calibration Standard QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\014CALI.D\014CALI.D#
Date Acquired: Jul 23 2014  12:31 pm
Operator: EAM
Sample Name: Cal Std 1
Misc Info:
Vial Number: 1101
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal Update: Jul 23 2014  12:30 pm
Sample Type: CalStd
Total Dil Factor: 1.00

QC&ISTD Elements
Element CPS Mean SD RSD(%)
6 Li 3187423.00 A 16320.00 0.51
9 Be 1354.15 P 43.34 3.20
11 B 3337.14 P 151.40 4.54
23 Na 1019792.00 A 5021.00 0.49
25 Mg 80377.72 P 541.70 0.67
27 Al 83898.54 P 3469.00 4.13
28 Si 20859550.00 A 588500.00 2.82
29 Si 2603264.00 A 61260.00 2.35
39 K 3185754.00 A 17930.00 0.56
43 Ca 1781.80 P 366.30 20.56
44 Ca 49658.48 P 698.00 1.41

45 Sc 2800839.00 A 1229.00 0.04

51 V 7804.38 P 340.60 4.36

52 Cr 9458.81 P 333.60 3.53
53 Cr 8883.99 P 116.20 1.31
55 Mn 10362.79 P 91.49 0.88
56 Fe 2063733.00 A 19730.00 0.96
57 Fe 56822.07 P 482.50 0.85
59 Co 5639.21 P 32.89 0.58
60 Ni 1386.38 P 62.01 4.47
63 Cu 4088.47 P 87.72 2.15
65 Cu 1878.11 P 101.90 5.43
66 Zn 1765.72 P 76.19 4.31
68 Zn 4490.83 P 190.30 4.24
72 Ge 619024.19 P 2618.00 0.42
75 As 714.96 P 162.80 22.77
82 Se 44.45 P 6.27 14.12
88 Sr 7091.41 P 269.60 3.80
89 Y 4273593.00 A 13570.00 0.32
98 Mo 2008.02 P 42.13 2.10
107 Ag 3254.93 P 44.28 1.36
109 Ag 3044.87 P 51.68 1.70
111 Cd 1845.93 P 60.42 3.27
114 Cd 1588.53 P 23.98 1.51
115 In 3702740.00 A 15000.00 0.41
118 Sn 1955.75 P 105.10 5.37
120 Sn 2743.69 P 47.27 1.72
121 Sb 2582.54 P 62.94 2.44
123 Sb 1996.88 P 72.12 3.61
135 Ba 602.26 P 18.95 3.15
137 Ba 965.62 P 62.04 6.42
159 Tb 4773498.00 A 66180.00 1.39
182 W 2346.94 P 125.50 5.35
203 Tl 1932.43 P 90.53 4.68
205 Tl 4618.73 P 101.90 2.21
208 Pb 6554.19 P 16.68 0.25
209 Bi 2688196.00 A 13140.00 0.49
232 Th 2465.89 P 569.20 23.08
238 U 6201.66 P 159.10 2.57

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3187423.30 0.51 3254874.00 97.9 79.5 - 120.4  
45 Sc 2800839.00 0.04 2845192.80 98.4 79.5 - 120.4  
72 Ge 619024.19 0.42 628164.81 98.5 79.5 - 120.4  
159 Tb 4773498.00 1.39 4911963.50 97.2 79.5 - 120.4  
209 Bi 2688196.50 0.49 2733046.80 98.4 79.5 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

--- :Element Failures --- :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\015CALI.D\015CALI.D#

7/23/2014 12:37 PM C:\ICPCHEM\1\RPTTMP\CalStd-1.qct Page 1 of 1

Calibration Standard QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\015CALI.D\015CALI.D#
Date Acquired: Jul 23 2014  12:35 pm
Operator: EAM
Sample Name: Cal Std 2
Misc Info:
Vial Number: 1102
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal Update: Jul 23 2014  12:34 pm
Sample Type: CalStd
Total Dil Factor: 1.00

QC&ISTD Elements
Element CPS Mean SD RSD(%)
6 Li 3165719.00 A 44630.00 1.41
9 Be 13685.69 P 127.40 0.93
11 B 9168.53 P 176.80 1.93
23 Na 8514617.00 A 57170.00 0.67
25 Mg 765386.13 P 6700.00 0.88
27 Al 737724.69 P 7273.00 0.99
28 Si 21132660.00 A 465000.00 2.20
29 Si 2599180.00 A 7758.00 0.30
39 K 9995874.00 A 60960.00 0.61
43 Ca 14415.93 P 357.30 2.48
44 Ca 255927.41 P 1659.00 0.65

45 Sc 2781927.00 A 41290.00 1.48

51 V 57206.55 P 606.60 1.06

52 Cr 52392.17 P 743.50 1.42
53 Cr 13923.51 P 334.50 2.40
55 Mn 62916.44 P 430.90 0.68
56 Fe 10348880.00 A 53430.00 0.52
57 Fe 264254.59 P 2619.00 0.99
59 Co 53934.12 P 562.30 1.04
60 Ni 12064.92 P 191.80 1.59
63 Cu 30249.96 P 261.60 0.86
65 Cu 14170.13 P 347.10 2.45
66 Zn 7324.22 P 238.50 3.26
68 Zn 8427.09 P 294.40 3.49
72 Ge 613643.88 P 8626.00 1.41
75 As 7449.09 P 133.90 1.80
82 Se 405.67 P 7.62 1.88
88 Sr 64985.20 P 1307.00 2.01
89 Y 4279556.00 A 75790.00 1.77
98 Mo 20257.76 P 82.57 0.41
107 Ag 33611.54 P 190.70 0.57
109 Ag 31883.25 P 406.00 1.27
111 Cd 7695.33 P 137.30 1.78
114 Cd 15275.48 P 56.46 0.37
115 In 3720896.00 A 34820.00 0.94
118 Sn 18407.76 P 249.60 1.36
120 Sn 25070.09 P 226.70 0.90
121 Sb 26107.49 P 210.60 0.81
123 Sb 20084.50 P 380.20 1.89
135 Ba 5381.19 P 165.10 3.07
137 Ba 9223.26 P 190.70 2.07
159 Tb 4786002.00 A 76640.00 1.60
182 W 22341.92 P 208.70 0.93
203 Tl 19412.11 P 162.50 0.84
205 Tl 46234.51 P 369.50 0.80
208 Pb 62971.84 P 716.80 1.14
209 Bi 2695672.00 A 31920.00 1.18
232 Th 54248.25 P 3045.00 5.61
238 U 63808.49 P 400.00 0.63

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3165719.00 1.41 3254874.00 97.3 79.5 - 120.4  
45 Sc 2781927.30 1.48 2845192.80 97.8 79.5 - 120.4  
72 Ge 613643.94 1.41 628164.81 97.7 79.5 - 120.4  
159 Tb 4786002.00 1.60 4911963.50 97.4 79.5 - 120.4  
209 Bi 2695671.80 1.18 2733046.80 98.6 79.5 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

--- :Element Failures --- :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\016CALI.D\016CALI.D#

7/23/2014 12:40 PM C:\ICPCHEM\1\RPTTMP\CalStd-1.qct Page 1 of 1

Calibration Standard QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\016CALI.D\016CALI.D#
Date Acquired: Jul 23 2014  12:38 pm
Operator: EAM
Sample Name: Cal Std 3
Misc Info:
Vial Number: 1103
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal Update: Jul 23 2014  12:37 pm
Sample Type: CalStd
Total Dil Factor: 1.00

QC&ISTD Elements
Element CPS Mean SD RSD(%)
6 Li 3135824.00 A 114800.00 3.66
9 Be 67066.52 P 1084.00 1.62
11 B 35645.91 P 724.40 2.03
23 Na 41567912.00 A 661600.00 1.59
25 Mg 3728554.00 A 64970.00 1.74
27 Al 3608486.00 A 44240.00 1.23
28 Si 22819730.00 A 246300.00 1.08
29 Si 2679584.00 A 9071.00 0.34
39 K 40125480.00 A 420300.00 1.05
43 Ca 70692.17 P 1631.00 2.31
44 Ca 1206419.00 A 18380.00 1.52

45 Sc 2755514.00 A 103600.00 3.76

51 V 268529.50 P 4287.00 1.60

52 Cr 235085.00 P 3316.00 1.41
53 Cr 35589.07 P 614.40 1.73
55 Mn 285924.69 P 4352.00 1.52
56 Fe 46769048.00 A 662300.00 1.42
57 Fe 1198383.00 A 24110.00 2.01
59 Co 254780.80 P 2706.00 1.06
60 Ni 57000.28 P 1347.00 2.36
63 Cu 139478.80 P 3685.00 2.64
65 Cu 65902.30 P 1235.00 1.87
66 Zn 33523.58 P 1012.00 3.02
68 Zn 27046.07 P 573.70 2.12
72 Ge 605655.69 P 23050.00 3.81
75 As 36631.24 P 594.60 1.62
82 Se 2053.66 P 36.64 1.78
88 Sr 315482.50 P 6997.00 2.22
89 Y 4220786.00 A 179700.00 4.26
98 Mo 98671.95 P 1704.00 1.73
107 Ag 160068.00 P 2286.00 1.43
109 Ag 152689.59 P 2034.00 1.33
111 Cd 32403.00 P 372.10 1.15
114 Cd 72533.58 P 1212.00 1.67
115 In 3637393.00 A 131800.00 3.62
118 Sn 89790.40 P 1636.00 1.82
120 Sn 123511.50 P 1734.00 1.40
121 Sb 126174.60 P 2675.00 2.12
123 Sb 96238.96 P 1139.00 1.18
135 Ba 25996.40 P 511.20 1.97
137 Ba 44980.20 P 712.20 1.58
159 Tb 4739127.00 A 233600.00 4.93
182 W 109702.00 P 1456.00 1.33
203 Tl 92261.21 P 1797.00 1.95
205 Tl 221645.80 P 4404.00 1.99
208 Pb 300547.91 P 4525.00 1.51
209 Bi 2663667.00 A 95150.00 3.57
232 Th 317950.59 P 5949.00 1.87
238 U 311036.81 P 5466.00 1.76

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3135823.80 3.66 3254874.00 96.3 79.5 - 120.4  
45 Sc 2755514.30 3.76 2845192.80 96.8 79.5 - 120.4  
72 Ge 605655.69 3.81 628164.81 96.4 79.5 - 120.4  
159 Tb 4739127.50 4.93 4911963.50 96.5 79.5 - 120.4  
209 Bi 2663667.00 3.57 2733046.80 97.5 79.5 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

--- :Element Failures --- :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000076 



C:\ICPCHEM\1\DATA\JHG23A.B\017CALI.D\017CALI.D#

7/23/2014 12:43 PM C:\ICPCHEM\1\RPTTMP\CalStd-1.qct Page 1 of 1

Calibration Standard QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\017CALI.D\017CALI.D#
Date Acquired: Jul 23 2014  12:41 pm
Operator: EAM
Sample Name: Cal Std 4
Misc Info:
Vial Number: 1104
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal Update: Jul 23 2014  12:40 pm
Sample Type: CalStd
Total Dil Factor: 1.00

QC&ISTD Elements
Element CPS Mean SD RSD(%)
6 Li 3082195.00 A 9422.00 0.31
9 Be 138145.50 P 822.80 0.60
11 B 70724.52 P 1215.00 1.72
23 Na 83824208.00 A 165200.00 0.20
25 Mg 7458194.00 A 42750.00 0.57
27 Al 7145514.00 A 28380.00 0.40
28 Si 24582110.00 A 181400.00 0.74
29 Si 2802250.00 A 47950.00 1.71
39 K 78340864.00 A 357800.00 0.46
43 Ca 142821.80 P 181.30 0.13
44 Ca 2342705.00 A 9231.00 0.39

45 Sc 2743067.00 A 8118.00 0.30

51 V 535470.50 P 1638.00 0.31

52 Cr 463418.09 P 1459.00 0.31
53 Cr 62769.13 P 804.00 1.28
55 Mn 566068.19 P 449.20 0.08
56 Fe 92679760.00 A 292200.00 0.32
57 Fe 2327600.00 A 6636.00 0.29
59 Co 505817.31 P 857.90 0.17
60 Ni 114460.20 P 1055.00 0.92
63 Cu 276683.69 P 837.90 0.30
65 Cu 130305.00 P 200.40 0.15
66 Zn 67358.85 P 581.90 0.86
68 Zn 51032.76 P 554.00 1.09
72 Ge 596408.81 P 4205.00 0.71
75 As 74310.95 P 296.20 0.40
82 Se 4154.42 P 33.78 0.81
88 Sr 630856.38 P 554.20 0.09
89 Y 4161363.00 A 11410.00 0.27
98 Mo 197935.50 P 1063.00 0.54
107 Ag 314717.19 P 717.20 0.23
109 Ag 300730.59 P 962.10 0.32
111 Cd 62691.50 P 195.50 0.31
114 Cd 143631.91 P 475.30 0.33
115 In 3580002.00 A 34970.00 0.98
118 Sn 178847.41 P 899.90 0.50
120 Sn 247468.91 P 714.70 0.29
121 Sb 252488.00 P 1593.00 0.63
123 Sb 192263.09 P 1005.00 0.52
135 Ba 51402.65 P 272.80 0.53
137 Ba 88609.95 P 1156.00 1.30
159 Tb 4665621.00 A 34400.00 0.74
182 W 221270.91 P 856.70 0.39
203 Tl 182262.09 P 858.60 0.47
205 Tl 438228.00 P 2916.00 0.67
208 Pb 590653.81 P 4766.00 0.81
209 Bi 2571491.00 A 6440.00 0.25
232 Th 638108.00 P 4035.00 0.63
238 U 619256.13 P 5027.00 0.81

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3082195.30 0.31 3254874.00 94.7 79.5 - 120.4  
45 Sc 2743066.80 0.30 2845192.80 96.4 79.5 - 120.4  
72 Ge 596408.81 0.71 628164.81 94.9 79.5 - 120.4  
159 Tb 4665621.00 0.74 4911963.50 95.0 79.5 - 120.4  
209 Bi 2571491.00 0.25 2733046.80 94.1 79.5 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

--- :Element Failures --- :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000077 



C:\ICPCHEM\1\DATA\JHG23A.B\018_ICV.D\018_ICV.D#

7/23/2014 12:46 PM C:\ICPCHEM\1\RPTTMP\ICV-1.qct Page 1 of 1

ICV QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\018_ICV.D\018_ICV.D#
Date Acquired: Jul 23 2014  12:44 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: ICV
Misc Info:
Vial Number: 1202
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Dilution Factor: 1.00
QC Range (%): 89.499998 - 110.5

QC Elements
Element Conc. RSD(%) Expected Rec (%) Flag
9 Be 19.34 ppb 1.82 20 96.7  
11 B 19.08 ppb 1.19 20 95.4  
23 Na 3,991. ppb 2.55 4,000 99.775  
25 Mg 4,056. ppb 2.88 4,000 101.4  
27 Al 398.7 ppb 2.67 400 99.675  
28 Si 371.3 ppb 24.38 400 92.825  
29 Si 379. ppb 42.43 400 94.75  
39 K 4,003. ppb 3.32 4,000 100.075  
43 Ca 4,112. ppb 3.45 4,000 102.8  
44 Ca 4,072. ppb 2.86 4,000 101.8  
51 V 20.05 ppb 3.54 20 100.25  
52 Cr 19.6 ppb 2.99 20 98  
53 Cr 18.42 ppb 2.57 20 92.1  
55 Mn 19.85 ppb 2.50 20 99.25  
56 Fe 4,032. ppb 2.53 4,000 100.8  
57 Fe 4,053. ppb 3.17 4,000 101.325  
59 Co 20.11 ppb 2.57 20 100.55  
60 Ni 20.59 ppb 2.61 20 102.95  
63 Cu 19.79 ppb 2.82 20 98.95  
65 Cu 19.98 ppb 4.32 20 99.9  
66 Zn 20.22 ppb 2.19 20 101.1  
68 Zn 20.79 ppb 2.49 20 103.95  
75 As 19.98 ppb 2.36 20 99.9  
82 Se 20.04 ppb 2.55 20 100.2  
88 Sr 20.27 ppb 3.62 20 101.35  
89 Y -------- --- -------- --- #VALUE!  
98 Mo 41.06 ppb 2.57 40 102.65  
107 Ag 20.2 ppb 2.61 20 101  
109 Ag 20.08 ppb 2.61 20 100.4  
111 Cd 19.91 ppb 2.81 20 99.55  
114 Cd 19.83 ppb 2.74 20 99.15  
115 In -------- --- -------- --- #VALUE!  
118 Sn 20.3 ppb 3.50 20 101.5  
120 Sn 20.23 ppb 3.21 20 101.15  
121 Sb 19.77 ppb 2.24 20 98.85  
123 Sb 19.8 ppb 3.03 20 99  
135 Ba 19.93 ppb 2.33 20 99.65  
137 Ba 20. ppb 2.47 20 100  
182 W 19.24 ppb 2.42 20 96.2  
203 Tl 20.85 ppb 4.15 20 104.25  
205 Tl 20.78 ppb 4.03 20 103.9  
208 Pb 20.36 ppb 3.25 20 101.8  
232 Th 20.56 ppb 2.86 20 102.8  
238 U 20.27 ppb 3.06 20 101.35  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3125639.30 2.04 3254874.00 96.0 80 - 120.4  
45 Sc 2752321.00 2.60 2845192.80 96.7 80 - 120.4  
72 Ge 601637.69 2.71 628164.81 95.8 80 - 120.4  
159 Tb 4696399.50 2.41 4911963.50 95.6 80 - 120.4  
209 Bi 2615699.30 2.99 2733046.80 95.7 80 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000078 



C:\ICPCHEM\1\DATA\JHG23A.B\019_ICB.D\019_ICB.D#

7/23/2014 12:49 PM C:\ICPCHEM\1\RPTTMP\ICB-1.qct Page 1 of 1

ICB QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\019_ICB.D\019_ICB.D#
Date Acquired: Jul 23 2014  12:47 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: ICB
Misc Info:
Vial Number: 1203
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: 6-ICB
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) High Limit Flag
9 Be 0.0076 ppb 14.47 1.00  
11 B 0.6182 ppb 24.67 1.00  
23 Na 0.6595 ppb 54.00 1.00  
25 Mg 0.1755 ppb 24.15 1.00  
27 Al -0.0273 ppb 77.02 1.00  
28 Si -51.96 ppb 158.41 1.00  
29 Si 63.32 ppb 400.19 1.00  
39 K 6.666 ppb 110.22 1.00  
43 Ca 0.7833 ppb 424.10 1.00  
44 Ca 2.082 ppb 255.57 1.00  
51 V -0.0318 ppb 143.32 1.00  
52 Cr -0.007 ppb 182.00 1.00  
53 Cr -0.1664 ppb 195.25 1.00  
55 Mn 0.0032 ppb 228.53 1.00  
56 Fe 0.5045 ppb 696.73 1.00  
57 Fe 3.618 ppb 154.84 1.00  
59 Co -0.0114 ppb 35.50 1.00  
60 Ni 0.004 ppb 294.82 1.00  
63 Cu -0.0138 ppb 37.96 1.00  
65 Cu 0.0039 ppb 270.91 1.00  
66 Zn -0.0302 ppb 160.17 1.00  
68 Zn 0.1102 ppb 199.00 1.00  
75 As 0.1065 ppb 45.75 1.00  
82 Se 0.1352 ppb 100.30 1.00  
88 Sr 0.0003 ppb 1654.60 1.00  
89 Y -------- --- -------- ---  
98 Mo 0.1326 ppb 13.92 1.00  
107 Ag 0.0024 ppb 73.05 1.00  
109 Ag 0.0038 ppb 20.69 1.00  
111 Cd 0.0209 ppb 107.43 1.00  
114 Cd -0.0011 ppb 236.09 1.00  
115 In -------- --- -------- ---  
118 Sn 0.0816 ppb 31.48 1.00  
120 Sn 0.0838 ppb 20.44 1.00  
121 Sb 0.0129 ppb 28.55 1.00  
123 Sb 0.0189 ppb 29.95 1.00  
135 Ba 0.0007 ppb 2418.60 1.00  
137 Ba 0.0007 ppb 280.01 1.00  
182 W 0.1573 ppb 9.29 1.00  
203 Tl 0.0105 ppb 40.47 1.00  
205 Tl 0.0155 ppb 35.88 1.00  
208 Pb -0.0022 ppb 70.14 1.00  
232 Th 0.0481 ppb 32.13 1.00  
238 U 0.0028 ppb 18.43 1.00  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3220388.80 2.45 3254874.00 98.9 79.5 - 120  
45 Sc 2811754.30 2.22 2845192.80 98.8 79.5 - 120  
72 Ge 614535.38 2.39 628164.81 97.8 79.5 - 120  
159 Tb 4771349.50 2.67 4911963.50 97.1 79.5 - 120  
209 Bi 2691507.80 2.11 2733046.80 98.5 79.5 - 120  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000079 



C:\ICPCHEM\1\DATA\JHG23A.B\020_PQL.D\020_PQL.D#

7/23/2014 12:52 PM C:\ICPCHEM\1\RPTTMP\PQL.qct Page 1 of 1

PQL QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\020_PQL.D\020_PQL.D#
Date Acquired: Jul 23 2014  12:50 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: PQL
Misc Info:
Vial Number: 1302
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Dilution Factor: 1.00
QC Range (%): 69.599998 - 130.4

QC Elements
Element Conc. RSD(%) Expected Rec (%) Flag
9 Be 0.1917 ppb 3.73 0.20 95.85  
11 B 3.758 ppb 1.50 4.00 93.95  
23 Na 209.9 ppb 1.17 200.00 104.95  
25 Mg 20.27 ppb 2.70 20.00 101.35  
27 Al 60.53 ppb 0.47 60.00 100.883  
28 Si 90.22 ppb 119.37 100.00 90.22  
29 Si 214.6 ppb 80.20 100.00 214.6 Fail
39 K 204.1 ppb 1.81 200.00 102.05  
43 Ca 25.46 ppb 26.81 20.00 127.3  
44 Ca 18.8 ppb 20.80 20.00 94  
51 V 0.9915 ppb 8.16 1.00 99.15  
52 Cr 0.9773 ppb 1.54 1.00 97.73  
53 Cr 0.8977 ppb 22.47 --- #VALUE!  
55 Mn 0.4153 ppb 4.54 0.40 103.825  
56 Fe 21.39 ppb 4.68 20.00 106.95  
57 Fe 25.99 ppb 8.41 20.00 129.95 Fail-DoD
59 Co 0.195 ppb 9.14 0.20 97.5  
60 Ni 0.4044 ppb 4.61 0.40 101.1  
63 Cu 0.582 ppb 1.86 0.60 97  
65 Cu 0.5895 ppb 3.43 0.60 98.25  
66 Zn 2.019 ppb 6.48 2.00 100.95  
68 Zn 1.896 ppb 9.40 2.00 94.8  
75 As 1.023 ppb 14.14 1.00 102.3  
82 Se 0.8465 ppb 16.16 1.00 84.65  
88 Sr 0.9843 ppb 0.69 1.00 98.43  
89 Y -------- --- -------- --- #VALUE!  
98 Mo 1.004 ppb 4.70 1.00 100.4  
107 Ag 0.1942 ppb 1.25 0.20 97.1  
109 Ag 0.2013 ppb 5.43 0.20 100.65  
111 Cd 0.2464 ppb 12.52 0.20 123.2  
114 Cd 0.2027 ppb 3.84 0.20 101.35  
115 In -------- --- -------- --- #VALUE!  
118 Sn 0.9982 ppb 1.85 1.00 99.82  
120 Sn 0.9792 ppb 1.77 1.00 97.92  
121 Sb 0.2042 ppb 4.46 0.20 102.1  
123 Sb 0.2029 ppb 10.63 0.20 101.45  
135 Ba 0.4371 ppb 12.50 0.40 109.275  
137 Ba 0.3765 ppb 10.51 0.40 94.125  
182 W 1.067 ppb 3.28 1.00 106.7  
203 Tl 0.1952 ppb 2.15 0.20 97.6  
205 Tl 0.213 ppb 2.78 0.20 106.5  
208 Pb 0.2053 ppb 5.14 0.20 102.65  
232 Th 0.1872 ppb 4.58 0.20 93.6  
238 U 0.1986 ppb 0.46 0.20 99.3  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3220099.00 0.67 3254874.00 98.9 80 - 120.4  
45 Sc 2793420.00 1.09 2845192.80 98.2 80 - 120.4  
72 Ge 613265.00 0.87 628164.81 97.6 80 - 120.4  
159 Tb 4774164.50 1.10 4911963.50 97.2 80 - 120.4  
209 Bi 2689650.30 1.74 2733046.80 98.4 80 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000080 



C:\ICPCHEM\1\DATA\JHG23A.B\021ICSA.D\021ICSA.D#

7/23/2014 12:56 PM C:\ICPCHEM\1\RPTTMP\ICS-A-1.qct Page 1 of 1

ICS-A QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\021ICSA.D\021ICSA.D#
Date Acquired: Jul 23 2014  12:53 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: ICSA
Misc Info:
Vial Number: 1204
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: 6-ICSA
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) High Limit Flag
9 Be 0.0132 ppb 8.84  
11 B 0.4427 ppb 17.24  
23 Na 94,030. ppb 1.09  
25 Mg 92,560. ppb 1.20  
27 Al 92,720. ppb 0.62  
28 Si 65.22 ppb 150.71  
29 Si -291.5 ppb 88.71  
39 K 94,470. ppb 0.82  
43 Ca 98,440. ppb 1.50  
44 Ca 92,290. ppb 0.88  
51 V 0.1102 ppb 50.45  
52 Cr 1.729 ppb 0.58  
53 Cr 1.458 ppb 12.31  
55 Mn 0.3294 ppb 9.23  
56 Fe 92,390. ppb 0.79  
57 Fe 88,450. ppb 0.67  
59 Co 0.084 ppb 20.95  
60 Ni -0.0928 ppb 18.38  
63 Cu 1.505 ppb 3.50  
65 Cu 0.9266 ppb 2.97  
66 Zn 1.714 ppb 2.05  
68 Zn 0.8106 ppb 23.00  
75 As 0.1675 ppb 59.70  
82 Se 0.0973 ppb 57.92  
88 Sr 0.609 ppb 2.50  
89 Y -------- --- --------  
98 Mo 1,859. ppb 0.83  
107 Ag 0.0112 ppb 44.16  
109 Ag 0.0146 ppb 39.68  
111 Cd 0.0323 ppb 139.54  
114 Cd 0.1368 ppb 18.14  
115 In -------- --- --------  
118 Sn 0.0629 ppb 23.03  
120 Sn 0.0545 ppb 20.18  
121 Sb 0.0443 ppb 6.32  
123 Sb 0.0459 ppb 8.38  
135 Ba 0.0942 ppb 18.57  
137 Ba 0.0843 ppb 17.89  
182 W 0.1811 ppb 6.73  
203 Tl 0.0032 ppb 105.06  
205 Tl 0.0053 ppb 16.30  
208 Pb 0.1966 ppb 2.53  
232 Th 0.1107 ppb 34.16  
238 U 0.0039 ppb 23.50  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2988476.50 1.68 3254874.00 91.8 69.5 - 130.4  
45 Sc 2715190.50 1.69 2845192.80 95.4 69.5 - 130.4  
72 Ge 607381.69 1.54 628164.81 96.7 69.5 - 130.4  
159 Tb 4644978.00 0.79 4911963.50 94.6 69.5 - 130.4  
209 Bi 2437771.80 1.24 2733046.80 89.2 69.5 - 130.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000081 



C:\ICPCHEM\1\DATA\JHG23A.B\022ICSB.D\022ICSB.D#

7/23/2014 12:59 PM C:\ICPCHEM\1\RPTTMP\ICS-AB-1.qct Page 1 of 1

ICS-AB QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\022ICSB.D\022ICSB.D#
Date Acquired: Jul 23 2014  12:57 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: ICSAB
Misc Info:
Vial Number: 1205
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: 6-ICSAB
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) Expected QC Range(%) Flag
9 Be 19.5 ppb 1.59 20.00 79.5 - 120  
11 B 18.62 ppb 2.39 20.00 79.5 - 120  
23 Na 93,230. ppb 1.76 ######### 79.5 - 120  
25 Mg 92,310. ppb 1.69 ######### 79.5 - 120  
27 Al 92,400. ppb 1.35 ######### 79.5 - 120  
28 Si 469.6 ppb 32.56 --- ##### - #####  
29 Si -252.1 ppb 76.24 --- ##### - #####  
39 K 94,280. ppb 1.17 ######### 79.5 - 120  
43 Ca 98,090. ppb 1.40 ######### 79.5 - 120  
44 Ca 92,350. ppb 1.65 ######### 79.5 - 120  
51 V 19.6 ppb 1.82 20.00 79.5 - 120  
52 Cr 20.84 ppb 1.83 20.00 79.5 - 120  
53 Cr 20.27 ppb 0.69 --- ##### - #####  
55 Mn 19.18 ppb 0.61 20.00 79.5 - 120  
56 Fe 92,450. ppb 1.44 ######### 79.5 - 120  
57 Fe 88,800. ppb 1.46 ######### 79.5 - 120  
59 Co 19.04 ppb 1.66 20.00 79.5 - 120  
60 Ni 18.23 ppb 1.27 20.00 79.5 - 120  
63 Cu 19.98 ppb 1.28 20.00 79.5 - 120  
65 Cu 19.53 ppb 0.75 20.00 79.5 - 120  
66 Zn 20.18 ppb 1.25 20.00 79.5 - 120  
68 Zn 19.07 ppb 1.94 20.00 79.5 - 120  
75 As 19.69 ppb 2.22 20.00 79.5 - 120  
82 Se 19.53 ppb 1.13 20.00 79.5 - 120  
88 Sr 19.06 ppb 0.98 20.00 79.5 - 120  
89 Y -------- --- -------- --- ##### - #####  
98 Mo 1,899. ppb 1.81 2000.00 79.5 - 120  
107 Ag 18.66 ppb 1.82 20.00 79.5 - 120  
109 Ag 18.54 ppb 1.83 20.00 79.5 - 120  
111 Cd 18.99 ppb 2.13 20.00 79.5 - 120  
114 Cd 19.09 ppb 1.23 20.00 79.5 - 120  
115 In -------- --- -------- --- ##### - #####  
118 Sn 19. ppb 1.53 20.00 79.5 - 120  
120 Sn 18.81 ppb 1.88 20.00 79.5 - 120  
121 Sb 19.79 ppb 2.32 20.00 79.5 - 120  
123 Sb 19.9 ppb 2.14 20.00 79.5 - 120  
135 Ba 19.42 ppb 1.38 20.00 79.5 - 120  
137 Ba 19.79 ppb 1.61 20.00 79.5 - 120  
182 W 20.53 ppb 1.74 20.00 79.5 - 120  
203 Tl 20.16 ppb 1.38 20.00 79.5 - 120  
205 Tl 20.42 ppb 1.34 20.00 79.5 - 120  
208 Pb 20.53 ppb 0.78 20.00 79.5 - 120  
232 Th 21.15 ppb 2.18 20.00 79.5 - 120  
238 U 20.99 ppb 1.48 20.00 79.5 - 120  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3023127.50 1.49 3254874.00 92.9 69.5 - 130  
45 Sc 2765379.80 1.81 2845192.80 97.2 69.5 - 130  
72 Ge 620422.75 1.44 628164.81 98.8 69.5 - 130  
159 Tb 4843604.50 1.55 4911963.50 98.6 69.5 - 130  
209 Bi 2540058.50 1.41 2733046.80 92.9 69.5 - 130  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000082 



C:\ICPCHEM\1\DATA\JHG23A.B\023SMPL.D\023SMPL.D#

7/23/2014 1:02 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\023SMPL.D\023SMPL.D#
Date Acquired: Jul 23 2014  01:00 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: Blank
Misc Info:
Vial Number: 1301
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0043 0.0043 ppb 74.34 100.  
11 B 0.3047 0.3047 ppb 18.93 1000.  
23 Na 24.5 24.5 ppb 13.82 200000.  
25 Mg 13.7 13.7 ppb 8.80 200000.  
27 Al 12.22 12.22 ppb 9.82 200000.  
28 Si -70.89 -70.89 ppb 129.82 #VALUE!  
29 Si -530.3 -530.3 ppb 26.74 10000. LOW
39 K 3.279 3.279 ppb 134.52 200000.  
43 Ca 13.18 13.18 ppb 28.86 #VALUE!  
44 Ca 15.79 15.79 ppb 16.18 200000.  
51 V -0.0387 -0.0387 ppb 43.20 1000.  
52 Cr -0.041 -0.041 ppb 35.93 1000.  
53 Cr -0.293 -0.293 ppb 13.28 #VALUE!  
55 Mn -0.0459 -0.0459 ppb 27.30 1000.  
56 Fe 10.43 10.43 ppb 21.80 #VALUE!  
57 Fe -4.246 -4.246 ppb 59.02 100000.  
59 Co -0.0112 -0.0112 ppb 74.30 1000.  
60 Ni -0.004 -0.004 ppb 173.06 1000.  
63 Cu 0.0608 0.0608 ppb 9.08 #VALUE!  
65 Cu 0.0587 0.0587 ppb 33.02 1000.  
66 Zn 0.0718 0.0718 ppb 23.65 1000.  
68 Zn -0.2639 -0.2639 ppb 64.00 #VALUE!  
75 As 0.0701 0.0701 ppb 45.28 1000.  
82 Se -0.0245 -0.0245 ppb 186.42 1000.  
88 Sr 0.0011 0.0011 ppb 98.20 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 1.829 1.829 ppb 14.86 1000.  
107 Ag -0.0005 -0.0005 ppb 218.10 500.  
109 Ag -0.0016 -0.0016 ppb 71.68 #VALUE!  
111 Cd -0.141 -0.141 ppb 17.69 #VALUE!  
114 Cd 0.0109 0.0109 ppb 48.23 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.015 0.015 ppb 27.81 1000.  
120 Sn 0.017 0.017 ppb 15.36 #VALUE!  
121 Sb 0.0021 0.0021 ppb 164.58 #VALUE!  
123 Sb 0.0121 0.0121 ppb 79.42 1000.  
135 Ba -0.0027 -0.0027 ppb 499.25 1000.  
137 Ba 0.0006 0.0006 ppb 2938.00 #VALUE!  
182 W 0.0331 0.0331 ppb --- #VALUE!  
203 Tl 0.003 0.003 ppb 70.97 1000.  
205 Tl 0.0079 0.0079 ppb 31.26 #VALUE!  
208 Pb -0.0016 -0.0016 ppb 87.53 1000.  
232 Th 0.0249 0.0249 ppb 10.38 1000.  
238 U 0.0012 0.0012 ppb 96.01 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3249541.30 1.74 3254874.00 99.8 69.5 - 130  
45 Sc 2879792.00 1.25 2845192.80 101.2 69.5 - 130  
72 Ge 645266.75 1.07 628164.81 102.7 69.5 - 130  
159 Tb 5208966.50 0.78 4911963.50 106.0 69.5 - 130  
209 Bi 2923850.00 0.72 2733046.80 107.0 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\024_CCV.D\024_CCV.D#

7/23/2014 1:06 PM C:\ICPCHEM\1\RPTTMP\CCV-1.qct Page 1 of 1

CCV QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\024_CCV.D\024_CCV.D#
Date Acquired: Jul 23 2014  01:04 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCV
Misc Info:
Vial Number: 1206
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Dilution Factor: 1.00
QC Range (%): 89.5 - 110.5

QC Elements
Element Conc. RSD(%) Expected Rec (%) Flag
9 Be 23.36 ppb 0.39 25 93.44  
11 B 23.74 ppb 0.75 25 94.96  
23 Na 4,855. ppb 0.71 5,000 97.1  
25 Mg 4,871. ppb 0.63 5,000 97.42  
27 Al 489.7 ppb 0.55 500 97.94  
28 Si 297.2 ppb 17.24 500 59.44  
29 Si -124.7 ppb 77.66 500 -24.94 Fail
39 K 4,862. ppb 0.41 5,000 97.24  
43 Ca 4,899. ppb 0.46 5,000 97.98  
44 Ca 5,001. ppb 0.30 5,000 100.02  
51 V 23.9 ppb 0.92 25 95.6  
52 Cr 24.1 ppb 0.10 25 96.4  
53 Cr 23.74 ppb 1.61 25 94.96  
55 Mn 24.08 ppb 0.99 25 96.32  
56 Fe 4,854. ppb 1.61 5,000 97.08  
57 Fe 4,952. ppb 1.61 5,000 99.04  
59 Co 24.17 ppb 0.32 25 96.68  
60 Ni 24. ppb 0.92 25 96  
63 Cu 24.14 ppb 1.35 25 96.56  
65 Cu 24.39 ppb 0.43 25 97.56  
66 Zn 24.51 ppb 1.65 25 98.04  
68 Zn 23.6 ppb 0.46 25 94.4  
75 As 24.05 ppb 1.18 25 96.2  
82 Se 24.17 ppb 2.53 25 96.68  
88 Sr 24.52 ppb 1.54 25 98.08  
89 Y -------- --- -------- --- #VALUE!  
98 Mo 25.07 ppb 1.08 25 100.28  
107 Ag 24.97 ppb 0.28 25 99.88  
109 Ag 24.75 ppb 0.71 25 99  
111 Cd 24.77 ppb 1.34 25 99.08  
114 Cd 24.98 ppb 0.91 25 99.92  
115 In -------- --- -------- --- #VALUE!  
118 Sn 24.35 ppb 0.66 25 97.4  
120 Sn 24.23 ppb 1.13 25 96.92  
121 Sb 24. ppb 0.36 25 96  
123 Sb 24.17 ppb 0.56 25 96.68  
135 Ba 24.34 ppb 0.22 25 97.36  
137 Ba 24.28 ppb 0.58 25 97.12  
182 W 24.26 ppb 1.18 25 97.04  
203 Tl 24.22 ppb 0.51 25 96.88  
205 Tl 24.39 ppb 0.86 25 97.56  
208 Pb 24.37 ppb 0.37 25 97.48  
232 Th 24.01 ppb 0.68 25 96.04  
238 U 24.12 ppb 0.87 25 96.48  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3236585.50 0.62 3254874.00 99.4 80 - 120.4  
45 Sc 2897878.00 0.68 2845192.80 101.9 80 - 120.4  
72 Ge 645365.63 1.11 628164.81 102.7 80 - 120.4  
159 Tb 5215932.00 0.66 4911963.50 106.2 80 - 120.4  
209 Bi 2889824.00 1.01 2733046.80 105.7 80 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\025_CCB.D\025_CCB.D#

7/23/2014 1:09 PM C:\ICPCHEM\1\RPTTMP\CCB-1.qct Page 1 of 1

CCB QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\025_CCB.D\025_CCB.D#
Date Acquired: Jul 23 2014  01:07 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCB
Misc Info:
Vial Number: 1207
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: 6-CCB
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) High Limit Flag
9 Be 0.0043 ppb 42.22 1.00  
11 B 0.3875 ppb 18.30 1.00  
23 Na 5.73 ppb 4.84 1.00  
25 Mg 2.128 ppb 5.02 1.00  
27 Al 0.5062 ppb 26.83 1.00  
28 Si 48.3 ppb 55.74 1.00  
29 Si -218.4 ppb 54.49 1.00  
39 K -6.043 ppb 156.74 1.00  
43 Ca -0.452 ppb 995.58 1.00  
44 Ca 0.5931 ppb 96.90 1.00  
51 V -0.0161 ppb 372.43 1.00  
52 Cr -0.0194 ppb 80.64 1.00  
53 Cr 0.2379 ppb 67.00 1.00  
55 Mn -0.0271 ppb 24.47 1.00  
56 Fe 1.893 ppb 101.16 1.00  
57 Fe -12.79 ppb 15.19 1.00  
59 Co -0.0171 ppb 10.41 1.00  
60 Ni -0.0027 ppb 238.25 1.00  
63 Cu -0.0008 ppb 1601.60 1.00  
65 Cu 0.009 ppb 173.02 1.00  
66 Zn -0.0399 ppb 122.40 1.00  
68 Zn -0.4062 ppb 33.01 1.00  
75 As 0.0368 ppb 436.68 1.00  
82 Se -0.1752 ppb 102.57 1.00  
88 Sr 0.0026 ppb 155.53 1.00  
89 Y -------- --- -------- ---  
98 Mo 0.3305 ppb 10.02 1.00  
107 Ag -0.0022 ppb 66.64 1.00  
109 Ag -0.0011 ppb 226.85 1.00  
111 Cd -0.1058 ppb 26.47 1.00  
114 Cd 0.0007 ppb 537.60 1.00  
115 In -------- --- -------- ---  
118 Sn 0.0653 ppb 27.53 1.00  
120 Sn 0.0645 ppb 27.92 1.00  
121 Sb 0.011 ppb 33.90 1.00  
123 Sb 0.0129 ppb 99.77 1.00  
135 Ba -0.0092 ppb 140.66 1.00  
137 Ba -0.0025 ppb 366.85 1.00  
182 W 0.1095 ppb 9.54 1.00  
203 Tl 0.0046 ppb 7.75 1.00  
205 Tl 0.011 ppb 37.08 1.00  
208 Pb 0.002 ppb 734.15 1.00  
232 Th 0.0399 ppb 27.87 1.00  
238 U 0.0028 ppb 17.95 1.00  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3301461.30 0.71 3254874.00 101.4 79.5 - 120  
45 Sc 2882800.50 0.97 2845192.80 101.3 79.5 - 120  
72 Ge 647052.38 0.80 628164.81 103.0 79.5 - 120  
159 Tb 5172569.00 0.56 4911963.50 105.3 79.5 - 120  
209 Bi 2891359.80 0.75 2733046.80 105.8 79.5 - 120  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\026SMPL.D\026SMPL.D#

7/23/2014 1:12 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\026SMPL.D\026SMPL.D#
Date Acquired: Jul 23 2014  01:10 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5482-001
Misc Info:
Vial Number: 2101
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.1212 0.1212 ppb 4.36 100.  
11 B 4.919 4.919 ppb 3.91 1000.  
23 Na 36,000. 36,000. ppb 0.48 200000.  
25 Mg 956.4 956.4 ppb 0.15 200000.  
27 Al 30.02 30.02 ppb 2.89 200000.  
28 Si 3,653. 3,653. ppb 0.61 #VALUE!  
29 Si 2,734. 2,734. ppb 3.34 10000.  
39 K 821.1 821.1 ppb 0.65 200000.  
43 Ca 4,543. 4,543. ppb 2.40 #VALUE!  
44 Ca 4,580. 4,580. ppb 1.62 200000.  
51 V 0.4546 0.4546 ppb 19.20 1000.  
52 Cr 1.553 1.553 ppb 6.32 1000.  
53 Cr 0.1428 0.1428 ppb 181.79 #VALUE!  
55 Mn 214. 214. ppb 0.74 1000.  
56 Fe 5.225 5.225 ppb 31.60 #VALUE!  
57 Fe -4.12 -4.12 ppb 44.90 100000.  
59 Co -0.0003 -0.0003 ppb 976.61 1000.  
60 Ni 0.2308 0.2308 ppb 5.14 1000.  
63 Cu 87.23 87.23 ppb 0.82 #VALUE!  
65 Cu 87.52 87.52 ppb 0.78 1000.  
66 Zn 10.04 10.04 ppb 0.50 1000.  
68 Zn 9.685 9.685 ppb 0.58 #VALUE!  
75 As 0.2444 0.2444 ppb 45.25 1000.  
82 Se 0.0531 0.0531 ppb 519.40 1000.  
88 Sr 45.48 45.48 ppb 1.41 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.2749 0.2749 ppb 7.55 1000.  
107 Ag -0.0023 -0.0023 ppb 106.91 500.  
109 Ag -0.0001 -0.0001 ppb 2028.00 #VALUE!  
111 Cd 0.0138 0.0138 ppb 237.66 #VALUE!  
114 Cd 0.1583 0.1583 ppb 6.24 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.0406 0.0406 ppb 13.17 1000.  
120 Sn 0.0494 0.0494 ppb 10.70 #VALUE!  
121 Sb 0.0219 0.0219 ppb 34.77 #VALUE!  
123 Sb 0.0223 0.0223 ppb 22.39 1000.  
135 Ba 5.894 5.894 ppb 0.91 1000.  
137 Ba 5.962 5.962 ppb 2.16 #VALUE!  
182 W 0.0547 0.0547 ppb --- #VALUE!  
203 Tl 0.0079 0.0079 ppb 57.26 1000.  
205 Tl 0.0126 0.0126 ppb 21.57 #VALUE!  
208 Pb 0.5005 0.5005 ppb 1.55 1000.  
232 Th 0.287 0.287 ppb 53.62 1000.  
238 U 0.0961 0.0961 ppb 6.75 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3144372.00 0.91 3254874.00 96.6 69.5 - 130  
45 Sc 2781025.50 0.72 2845192.80 97.7 69.5 - 130  
72 Ge 635017.56 0.42 628164.81 101.1 69.5 - 130  
159 Tb 5086209.50 0.67 4911963.50 103.5 69.5 - 130  
209 Bi 2818840.30 0.80 2733046.80 103.1 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000086 



C:\ICPCHEM\1\DATA\JHG23A.B\027SMPL.D\027SMPL.D#

7/23/2014 1:15 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\027SMPL.D\027SMPL.D#
Date Acquired: Jul 23 2014  01:13 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5407-001
Misc Info:
Vial Number: 2102
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0102 0.0102 ppb 64.28 100.  
11 B 10.09 10.09 ppb 4.84 1000.  
23 Na 90,080. 90,080. ppb 3.16 200000.  
25 Mg 22.19 22.19 ppb 52.46 200000.  
27 Al 24.34 24.34 ppb 43.67 200000.  
28 Si 5,452. 5,452. ppb 4.06 #VALUE!  
29 Si 4,030. 4,030. ppb 8.63 10000.  
39 K 53.66 53.66 ppb 37.59 200000.  
43 Ca 152.3 152.3 ppb 15.04 #VALUE!  
44 Ca 186.8 186.8 ppb 8.56 200000.  
51 V 0.4817 0.4817 ppb 16.36 1000.  
52 Cr 1.488 1.488 ppb 5.13 1000.  
53 Cr 0.2702 0.2702 ppb 164.10 #VALUE!  
55 Mn 0.7996 0.7996 ppb 4.65 1000.  
56 Fe 171. 171. ppb 10.76 #VALUE!  
57 Fe 148.3 148.3 ppb 13.18 100000.  
59 Co -0.0021 -0.0021 ppb 135.49 1000.  
60 Ni 0.3127 0.3127 ppb 9.04 1000.  
63 Cu 4.168 4.168 ppb 3.91 #VALUE!  
65 Cu 3.452 3.452 ppb 4.32 1000.  
66 Zn 12.28 12.28 ppb 3.33 1000.  
68 Zn 11.53 11.53 ppb 1.99 #VALUE!  
75 As 0.4852 0.4852 ppb 22.05 1000.  
82 Se -0.0135 -0.0135 ppb 590.98 1000.  
88 Sr 0.9358 0.9358 ppb 5.08 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.755 0.755 ppb 27.56 1000.  
107 Ag 0.0029 0.0029 ppb 125.51 500.  
109 Ag 0.0033 0.0033 ppb 137.74 #VALUE!  
111 Cd -0.0075 -0.0075 ppb 242.69 #VALUE!  
114 Cd 0.1607 0.1607 ppb 1.28 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.0417 0.0417 ppb 41.56 1000.  
120 Sn 0.0314 0.0314 ppb 11.06 #VALUE!  
121 Sb 0.0144 0.0144 ppb 16.75 #VALUE!  
123 Sb 0.0149 0.0149 ppb 34.79 1000.  
135 Ba 0.3196 0.3196 ppb 15.93 1000.  
137 Ba 0.2732 0.2732 ppb 12.40 #VALUE!  
182 W 0.0258 0.0258 ppb --- #VALUE!  
203 Tl 0.0041 0.0041 ppb 142.68 1000.  
205 Tl 0.0064 0.0064 ppb 56.62 #VALUE!  
208 Pb 16.76 16.76 ppb 3.10 1000.  
232 Th 0.0129 0.0129 ppb 21.75 1000.  
238 U 0.7186 0.7186 ppb 9.55 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3088428.30 2.80 3254874.00 94.9 69.5 - 130  
45 Sc 2818395.80 2.43 2845192.80 99.1 69.5 - 130  
72 Ge 634764.44 2.84 628164.81 101.1 69.5 - 130  
159 Tb 5052651.00 2.30 4911963.50 102.9 69.5 - 130  
209 Bi 2762630.00 2.53 2733046.80 101.1 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000087 



C:\ICPCHEM\1\DATA\JHG23A.B\028SMPL.D\028SMPL.D#

7/23/2014 1:19 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\028SMPL.D\028SMPL.D#
Date Acquired: Jul 23 2014  01:17 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5408-001
Misc Info:
Vial Number: 2103
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0067 0.0067 ppb 38.37 100.  
11 B 402.3 402.3 ppb 4.24 1000.  
23 Na 85,790. 85,790. ppb 3.02 200000.  
25 Mg 8,200. 8,200. ppb 2.99 200000.  
27 Al 10.68 10.68 ppb 3.44 200000.  
28 Si 3,803. 3,803. ppb 7.99 #VALUE!  
29 Si 2,948. 2,948. ppb 13.36 10000.  
39 K 842.6 842.6 ppb 4.18 200000.  
43 Ca 22,870. 22,870. ppb 3.26 #VALUE!  
44 Ca 20,560. 20,560. ppb 3.49 200000.  
51 V 0.8407 0.8407 ppb 4.91 1000.  
52 Cr 2.914 2.914 ppb 4.47 1000.  
53 Cr -0.0915 -0.0915 ppb 254.12 #VALUE!  
55 Mn 51.01 51.01 ppb 3.86 1000.  
56 Fe 120. 120. ppb 7.16 #VALUE!  
57 Fe 130.2 130.2 ppb 6.11 100000.  
59 Co 0.1474 0.1474 ppb 5.90 1000.  
60 Ni 1.984 1.984 ppb 7.77 1000.  
63 Cu 5.403 5.403 ppb 2.72 #VALUE!  
65 Cu 4.705 4.705 ppb 5.52 1000.  
66 Zn 16.17 16.17 ppb 2.59 1000.  
68 Zn 17.17 17.17 ppb 3.55 #VALUE!  
75 As 2.434 2.434 ppb 1.26 1000.  
82 Se 0.0169 0.0169 ppb 282.44 1000.  
88 Sr 1,289. 1,289. ppb 4.10 1000. >LDR
89 Y ---- -------- --- --- #VALUE!  
98 Mo 1.347 1.347 ppb 5.13 1000.  
107 Ag -0.001 -0.001 ppb 190.90 500.  
109 Ag -0.0001 -0.0001 ppb 4144.60 #VALUE!  
111 Cd -0.0465 -0.0465 ppb 64.22 #VALUE!  
114 Cd 0.1264 0.1264 ppb 8.55 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.0351 0.0351 ppb 3.48 1000.  
120 Sn 0.0434 0.0434 ppb 6.55 #VALUE!  
121 Sb 0.5975 0.5975 ppb 5.42 #VALUE!  
123 Sb 0.6118 0.6118 ppb 3.77 1000.  
135 Ba 78.52 78.52 ppb 3.61 1000.  
137 Ba 79.02 79.02 ppb 4.13 #VALUE!  
182 W 0.1147 0.1147 ppb --- #VALUE!  
203 Tl 0.0003 0.0003 ppb 1837.50 1000.  
205 Tl 0.0021 0.0021 ppb 52.30 #VALUE!  
208 Pb 13.48 13.48 ppb 3.59 1000.  
232 Th 0.0081 0.0081 ppb 24.96 1000.  
238 U 0.703 0.703 ppb 3.95 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3110254.00 3.21 3254874.00 95.6 69.5 - 130  
45 Sc 2775342.00 2.66 2845192.80 97.5 69.5 - 130  
72 Ge 626599.13 3.13 628164.81 99.8 69.5 - 130  
159 Tb 4983029.50 3.87 4911963.50 101.4 69.5 - 130  
209 Bi 2716421.80 3.09 2733046.80 99.4 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000088 



C:\ICPCHEM\1\DATA\JHG23A.B\029SMPL.D\029SMPL.D#

7/23/2014 1:22 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\029SMPL.D\029SMPL.D#
Date Acquired: Jul 23 2014  01:20 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5409-001
Misc Info:
Vial Number: 2104
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0582 0.0582 ppb 7.49 100.  
11 B 7.737 7.737 ppb 13.44 1000.  
23 Na 72,210. 72,210. ppb 3.33 200000.  
25 Mg 2,518. 2,518. ppb 3.28 200000.  
27 Al 4.131 4.131 ppb 2.87 200000.  
28 Si 2,841. 2,841. ppb 6.65 #VALUE!  
29 Si 2,069. 2,069. ppb 20.36 10000.  
39 K 1,873. 1,873. ppb 3.65 200000.  
43 Ca 28,400. 28,400. ppb 2.43 #VALUE!  
44 Ca 27,180. 27,180. ppb 2.80 200000.  
51 V 0.0076 0.0076 ppb 822.57 1000.  
52 Cr 0.2717 0.2717 ppb 19.76 1000.  
53 Cr 0.0223 0.0223 ppb 511.44 #VALUE!  
55 Mn 6.052 6.052 ppb 3.72 1000.  
56 Fe 29.75 29.75 ppb 10.88 #VALUE!  
57 Fe 62.95 62.95 ppb 1.87 100000.  
59 Co 0.0211 0.0211 ppb 39.76 1000.  
60 Ni 1.044 1.044 ppb 4.96 1000.  
63 Cu 8.548 8.548 ppb 2.86 #VALUE!  
65 Cu 7.889 7.889 ppb 4.18 1000.  
66 Zn 258.2 258.2 ppb 3.60 1000.  
68 Zn 253. 253. ppb 3.40 #VALUE!  
75 As 0.2319 0.2319 ppb 72.79 1000.  
82 Se 0.0551 0.0551 ppb 317.49 1000.  
88 Sr 211.1 211.1 ppb 3.04 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.0653 0.0653 ppb 26.73 1000.  
107 Ag 0.0073 0.0073 ppb 90.73 500.  
109 Ag 0.0072 0.0072 ppb 33.06 #VALUE!  
111 Cd 0.1528 0.1528 ppb 12.83 #VALUE!  
114 Cd 0.2039 0.2039 ppb 3.12 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.0142 0.0142 ppb 44.91 1000.  
120 Sn 0.0178 0.0178 ppb 56.26 #VALUE!  
121 Sb 0.0225 0.0225 ppb 2.87 #VALUE!  
123 Sb 0.0221 0.0221 ppb 44.11 1000.  
135 Ba 26.73 26.73 ppb 3.10 1000.  
137 Ba 26.79 26.79 ppb 3.29 #VALUE!  
182 W 0.0133 0.0133 ppb --- #VALUE!  
203 Tl 0.016 0.016 ppb 38.44 1000.  
205 Tl 0.0183 0.0183 ppb 37.07 #VALUE!  
208 Pb 3.017 3.017 ppb 4.43 1000.  
232 Th 0.004 0.004 ppb 11.77 1000.  
238 U 0.2536 0.2536 ppb 5.90 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3098987.50 2.64 3254874.00 95.2 69.5 - 130  
45 Sc 2801938.30 2.28 2845192.80 98.5 69.5 - 130  
72 Ge 623260.69 2.40 628164.81 99.2 69.5 - 130  
159 Tb 5028455.00 2.65 4911963.50 102.4 69.5 - 130  
209 Bi 2763529.30 2.64 2733046.80 101.1 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000089 



C:\ICPCHEM\1\DATA\JHG23A.B\030SMPL.D\030SMPL.D#

7/23/2014 1:25 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\030SMPL.D\030SMPL.D#
Date Acquired: Jul 23 2014  01:23 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5194-001
Misc Info: DILUTION 1.6/8
Vial Number: 2105
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 2.7945 0.5589 ppb 1.66 100.  
11 B 57.9 11.58 ppb 3.04 1000.  
23 Na 15,300. 3,060. ppb 1.03 200000.  
25 Mg 40,650. 8,130. ppb 1.80 200000.  
27 Al 76,600. 15,320. ppb 1.43 200000.  
28 Si 5,570. 1,114. ppb 6.89 #VALUE!  
29 Si 4,074.5 814.9 ppb 6.02 10000.  
39 K 9,810. 1,962. ppb 0.88 200000.  
43 Ca 382,200. 76,440. ppb 0.80 #VALUE!  
44 Ca 357,300. 71,460. ppb 0.83 200000.  
51 V 170.3 34.06 ppb 1.26 1000.  
52 Cr 144.05 28.81 ppb 1.90 1000.  
53 Cr 183.3 36.66 ppb 2.01 #VALUE!  
55 Mn 1,787. 357.4 ppb 2.12 1000.  
56 Fe 193,400. 38,680. ppb 1.82 #VALUE!  
57 Fe 186,050. 37,210. ppb 1.83 100000.  
59 Co 36.125 7.225 ppb 1.19 1000.  
60 Ni 147.1 29.42 ppb 0.68 1000.  
63 Cu 133.5 26.7 ppb 1.51 #VALUE!  
65 Cu 134.95 26.99 ppb 1.12 1000.  
66 Zn 622. 124.4 ppb 1.98 1000.  
68 Zn 616. 123.2 ppb 1.84 #VALUE!  
75 As 73.9 14.78 ppb 0.93 1000.  
82 Se 2.769 0.5538 ppb 49.89 1000.  
88 Sr 2,794. 558.8 ppb 2.01 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 6.735 1.347 ppb 2.71 1000.  
107 Ag 0.4223 0.0845 ppb 11.26 500.  
109 Ag 0.3593 0.0719 ppb 4.39 #VALUE!  
111 Cd 0.844 0.1688 ppb 6.96 #VALUE!  
114 Cd 0.2673 0.0535 ppb 18.17 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 45.465 9.093 ppb 1.54 1000.  
120 Sn 44.79 8.958 ppb 1.42 #VALUE!  
121 Sb 1.0625 0.2125 ppb 11.21 #VALUE!  
123 Sb 1.132 0.2264 ppb 5.20 1000.  
135 Ba 116.3 23.26 ppb 2.89 1000.  
137 Ba 114.1 22.82 ppb 0.87 #VALUE!  
182 W 0.8675 0.1735 ppb --- #VALUE!  
203 Tl 0.6405 0.1281 ppb 11.95 1000.  
205 Tl 0.7075 0.1415 ppb 2.93 #VALUE!  
208 Pb 197.75 39.55 ppb 1.69 1000.  
232 Th 20.125 4.025 ppb 18.89 1000.  
238 U 9.8 1.96 ppb 2.29 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3310094.00 1.41 3254874.00 101.7 69.5 - 130  
45 Sc 2854659.00 0.66 2845192.80 100.3 69.5 - 130  
72 Ge 629781.69 1.56 628164.81 100.3 69.5 - 130  
159 Tb 5185309.50 1.09 4911963.50 105.6 69.5 - 130  
209 Bi 2876298.50 0.83 2733046.80 105.2 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000090 



C:\ICPCHEM\1\DATA\JHG23A.B\031SMPL.D\031SMPL.D#

7/23/2014 1:29 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\031SMPL.D\031SMPL.D#
Date Acquired: Jul 23 2014  01:27 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5194-002
Misc Info: DILUTION 1.6/8
Vial Number: 2106
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 1.9185 0.3837 ppb 4.57 100.  
11 B 48.69 9.738 ppb 0.98 1000.  
23 Na 24,180. 4,836. ppb 1.08 200000.  
25 Mg 41,155. 8,231. ppb 0.91 200000.  
27 Al 65,650. 13,130. ppb 0.59 200000.  
28 Si 6,275. 1,255. ppb 3.65 #VALUE!  
29 Si 4,546.5 909.3 ppb 14.01 10000.  
39 K 9,455. 1,891. ppb 0.87 200000.  
43 Ca 194,700. 38,940. ppb 0.66 #VALUE!  
44 Ca 185,300. 37,060. ppb 0.95 200000.  
51 V 163.35 32.67 ppb 0.35 1000.  
52 Cr 126.85 25.37 ppb 0.70 1000.  
53 Cr 170.45 34.09 ppb 1.38 #VALUE!  
55 Mn 1,602.5 320.5 ppb 0.53 1000.  
56 Fe 126,250. 25,250. ppb 0.66 #VALUE!  
57 Fe 121,750. 24,350. ppb 0.44 100000.  
59 Co 29.745 5.949 ppb 0.70 1000.  
60 Ni 100.75 20.15 ppb 0.17 1000.  
63 Cu 101.95 20.39 ppb 0.34 #VALUE!  
65 Cu 102.35 20.47 ppb 0.49 1000.  
66 Zn 436.95 87.39 ppb 0.80 1000.  
68 Zn 424.6 84.92 ppb 0.71 #VALUE!  
75 As 41.84 8.368 ppb 0.60 1000.  
82 Se 1.657 0.3314 ppb 24.73 1000.  
88 Sr 1,396.5 279.3 ppb 0.65 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 3.823 0.7646 ppb 1.76 1000.  
107 Ag 0.2871 0.0574 ppb 4.91 500.  
109 Ag 0.277 0.0554 ppb 11.68 #VALUE!  
111 Cd 0.3204 0.0641 ppb 56.74 #VALUE!  
114 Cd 0.1758 0.0352 ppb 33.45 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 53.15 10.63 ppb 1.41 1000.  
120 Sn 52.6 10.52 ppb 0.81 #VALUE!  
121 Sb 0.532 0.1064 ppb 9.73 #VALUE!  
123 Sb 0.633 0.1266 ppb 3.92 1000.  
135 Ba 103.55 20.71 ppb 1.45 1000.  
137 Ba 103.05 20.61 ppb 1.12 #VALUE!  
182 W 0.532 0.1064 ppb --- #VALUE!  
203 Tl 0.7965 0.1593 ppb 4.20 1000.  
205 Tl 0.8265 0.1653 ppb 1.10 #VALUE!  
208 Pb 181.6 36.32 ppb 0.39 1000.  
232 Th 19.67 3.934 ppb 4.51 1000.  
238 U 7.905 1.581 ppb 0.95 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3349807.30 0.77 3254874.00 102.9 69.5 - 130  
45 Sc 2876119.30 0.38 2845192.80 101.1 69.5 - 130  
72 Ge 642044.44 0.30 628164.81 102.2 69.5 - 130  
159 Tb 5267009.00 1.01 4911963.50 107.2 69.5 - 130  
209 Bi 2922705.50 0.16 2733046.80 106.9 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000091 



C:\ICPCHEM\1\DATA\JHG23A.B\032SMPL.D\032SMPL.D#

7/23/2014 1:32 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\032SMPL.D\032SMPL.D#
Date Acquired: Jul 23 2014  01:30 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5194-003
Misc Info: DILUTION 1.6/8
Vial Number: 2107
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 1.4075 0.2815 ppb 4.88 100.  
11 B 164.85 32.97 ppb 0.89 1000.  
23 Na 22,470. 4,494. ppb 0.36 200000.  
25 Mg 52,350. 10,470. ppb 0.37 200000.  
27 Al 115,750. 23,150. ppb 0.50 200000.  
28 Si 5,735. 1,147. ppb 10.33 #VALUE!  
29 Si 3,811.5 762.3 ppb 8.79 10000.  
39 K 15,560. 3,112. ppb 0.60 200000.  
43 Ca 248,950. 49,790. ppb 0.57 #VALUE!  
44 Ca 237,050. 47,410. ppb 0.30 200000.  
51 V 296.2 59.24 ppb 1.07 1000.  
52 Cr 274.25 54.85 ppb 0.73 1000.  
53 Cr 310. 62. ppb 0.88 #VALUE!  
55 Mn 4,563.5 912.7 ppb 0.66 1000.  
56 Fe 379,550. 75,910. ppb 0.59 #VALUE!  
57 Fe 364,750. 72,950. ppb 0.96 100000.  
59 Co 78.05 15.61 ppb 0.69 1000.  
60 Ni 1,446. 289.2 ppb 0.41 1000.  
63 Cu 1,428. 285.6 ppb 0.63 #VALUE!  
65 Cu 1,483. 296.6 ppb 0.68 1000.  
66 Zn 562. 112.4 ppb 1.29 1000.  
68 Zn 556.5 111.3 ppb 0.88 #VALUE!  
75 As 59.6 11.92 ppb 0.71 1000.  
82 Se 1.8195 0.3639 ppb 36.71 1000.  
88 Sr 3,033. 606.6 ppb 0.35 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 37.985 7.597 ppb 2.03 1000.  
107 Ag 0.2419 0.0484 ppb 3.05 500.  
109 Ag 0.2161 0.0432 ppb 13.60 #VALUE!  
111 Cd 0.6105 0.1221 ppb 27.30 #VALUE!  
114 Cd 0.504 0.1008 ppb 6.63 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 54.7 10.94 ppb 0.30 1000.  
120 Sn 55.05 11.01 ppb 1.00 #VALUE!  
121 Sb 1.0675 0.2135 ppb 7.57 #VALUE!  
123 Sb 1.1315 0.2263 ppb 3.34 1000.  
135 Ba 174.1 34.82 ppb 0.67 1000.  
137 Ba 174.25 34.85 ppb 0.72 #VALUE!  
182 W 1.6035 0.3207 ppb --- #VALUE!  
203 Tl 0.8445 0.1689 ppb 11.14 1000.  
205 Tl 0.989 0.1978 ppb 1.97 #VALUE!  
208 Pb 89.1 17.82 ppb 0.25 1000.  
232 Th 30. 6. ppb 1.52 1000.  
238 U 9.575 1.915 ppb 0.25 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3286871.00 0.96 3254874.00 101.0 69.5 - 130  
45 Sc 2852992.30 0.12 2845192.80 100.3 69.5 - 130  
72 Ge 633705.38 0.41 628164.81 100.9 69.5 - 130  
159 Tb 5110781.50 0.30 4911963.50 104.0 69.5 - 130  
209 Bi 2817905.50 0.55 2733046.80 103.1 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000092 



C:\ICPCHEM\1\DATA\JHG23A.B\033SMPL.D\033SMPL.D#

7/23/2014 1:35 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\033SMPL.D\033SMPL.D#
Date Acquired: Jul 23 2014  01:33 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5194-004
Misc Info: DILUTION 1.6/8
Vial Number: 2108
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 3.813 0.7626 ppb 1.65 100.  
11 B 465.25 93.05 ppb 2.00 1000.  
23 Na 59,300. 11,860. ppb 3.31 200000.  
25 Mg 103,850. 20,770. ppb 3.18 200000.  
27 Al 120,100. 24,020. ppb 3.50 200000.  
28 Si 9,600. 1,920. ppb 10.08 #VALUE!  
29 Si 5,980. 1,196. ppb 20.78 10000.  
39 K 35,410. 7,082. ppb 3.29 200000.  
43 Ca 140,750. 28,150. ppb 2.63 #VALUE!  
44 Ca 134,350. 26,870. ppb 3.31 200000.  
51 V 343.85 68.77 ppb 1.94 1000.  
52 Cr 562. 112.4 ppb 2.10 1000.  
53 Cr 577. 115.4 ppb 2.37 #VALUE!  
55 Mn 4,067.5 813.5 ppb 2.67 1000.  
56 Fe 323,650. 64,730. ppb 2.44 #VALUE!  
57 Fe 311,150. 62,230. ppb 2.42 100000.  
59 Co 87.9 17.58 ppb 1.96 1000.  
60 Ni 417.65 83.53 ppb 1.82 1000.  
63 Cu 1,891. 378.2 ppb 2.68 #VALUE!  
65 Cu 1,911. 382.2 ppb 1.77 1000.  
66 Zn 1,604. 320.8 ppb 2.35 1000.  
68 Zn 1,585.5 317.1 ppb 2.46 #VALUE!  
75 As 190.3 38.06 ppb 2.69 1000.  
82 Se 3.3345 0.6669 ppb 22.99 1000.  
88 Sr 747.5 149.5 ppb 2.31 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 31.21 6.242 ppb 3.91 1000.  
107 Ag 0.6905 0.1381 ppb 5.39 500.  
109 Ag 0.6025 0.1205 ppb 4.15 #VALUE!  
111 Cd 1.869 0.3738 ppb 6.79 #VALUE!  
114 Cd 1.4115 0.2823 ppb 3.61 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 81.95 16.39 ppb 2.92 1000.  
120 Sn 81.95 16.39 ppb 2.54 #VALUE!  
121 Sb 1.548 0.3096 ppb 6.20 #VALUE!  
123 Sb 1.5985 0.3197 ppb 3.92 1000.  
135 Ba 647. 129.4 ppb 2.40 1000.  
137 Ba 655.5 131.1 ppb 3.26 #VALUE!  
182 W 3.057 0.6114 ppb --- #VALUE!  
203 Tl 1.3615 0.2723 ppb 4.82 1000.  
205 Tl 1.4975 0.2995 ppb 0.91 #VALUE!  
208 Pb 239. 47.8 ppb 2.00 1000.  
232 Th 61.2 12.24 ppb 3.44 1000.  
238 U 12.75 2.55 ppb 2.40 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3338209.00 2.11 3254874.00 102.6 69.5 - 130  
45 Sc 2940780.30 3.32 2845192.80 103.4 69.5 - 130  
72 Ge 645484.63 2.27 628164.81 102.8 69.5 - 130  
159 Tb 5210894.50 2.68 4911963.50 106.1 69.5 - 130  
209 Bi 2824300.50 1.55 2733046.80 103.3 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000093 



C:\ICPCHEM\1\DATA\JHG23A.B\034SMPL.D\034SMPL.D#

7/23/2014 1:39 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\034SMPL.D\034SMPL.D#
Date Acquired: Jul 23 2014  01:37 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: PBWHG17IMW1
Misc Info:
Vial Number: 2109
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0015 0.0015 ppb 25.73 100.  
11 B 0.254 0.254 ppb 124.33 1000.  
23 Na 17.44 17.44 ppb 5.81 200000.  
25 Mg 5.392 5.392 ppb 6.88 200000.  
27 Al 4.532 4.532 ppb 12.03 200000.  
28 Si -97.65 -97.65 ppb 69.60 #VALUE!  
29 Si -66.92 -66.92 ppb 104.89 10000.  
39 K -2.593 -2.593 ppb 65.60 200000.  
43 Ca 11.37 11.37 ppb 33.25 #VALUE!  
44 Ca -1.522 -1.522 ppb 253.94 200000.  
51 V 0.0673 0.0673 ppb 180.75 1000.  
52 Cr 0.0985 0.0985 ppb 5.80 1000.  
53 Cr 3.275 3.275 ppb 7.63 #VALUE!  
55 Mn 0.2733 0.2733 ppb 2.97 1000.  
56 Fe 0.5058 0.5058 ppb 289.44 #VALUE!  
57 Fe -0.4189 -0.4189 ppb 576.27 100000.  
59 Co 0.0116 0.0116 ppb 18.50 1000.  
60 Ni 0.1352 0.1352 ppb 16.26 1000.  
63 Cu 0.1795 0.1795 ppb 1.48 #VALUE!  
65 Cu 0.1795 0.1795 ppb 18.35 1000.  
66 Zn 0.6811 0.6811 ppb 5.35 1000.  
68 Zn 0.425 0.425 ppb 23.86 #VALUE!  
75 As 0.1576 0.1576 ppb 51.78 1000.  
82 Se -0.0529 -0.0529 ppb 431.46 1000.  
88 Sr 0.0266 0.0266 ppb 39.73 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.0543 0.0543 ppb 15.22 1000.  
107 Ag -0.0012 -0.0012 ppb 336.14 500.  
109 Ag 0.0022 0.0022 ppb 74.72 #VALUE!  
111 Cd -0.1073 -0.1073 ppb 22.39 #VALUE!  
114 Cd 0.0072 0.0072 ppb 94.99 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.0946 0.0946 ppb 7.49 1000.  
120 Sn 0.1051 0.1051 ppb 9.46 #VALUE!  
121 Sb 0.0045 0.0045 ppb 148.11 #VALUE!  
123 Sb 0.014 0.014 ppb 35.61 1000.  
135 Ba 0.0896 0.0896 ppb 29.92 1000.  
137 Ba 0.0981 0.0981 ppb 20.09 #VALUE!  
182 W -0.0007 -0.0007 ppb --- #VALUE!  
203 Tl -0.0051 -0.0051 ppb 30.14 1000.  
205 Tl -0.0007 -0.0007 ppb 272.97 #VALUE!  
208 Pb 0.0676 0.0676 ppb 5.11 1000.  
232 Th 0.1679 0.1679 ppb 47.27 1000.  
238 U 0.0008 0.0008 ppb 82.51 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3342315.30 0.44 3254874.00 102.7 69.5 - 130  
45 Sc 2845117.80 0.66 2845192.80 100.0 69.5 - 130  
72 Ge 635561.94 1.20 628164.81 101.2 69.5 - 130  
159 Tb 5134751.00 1.02 4911963.50 104.5 69.5 - 130  
209 Bi 2933518.50 0.90 2733046.80 107.3 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000094 



C:\ICPCHEM\1\DATA\JHG23A.B\035SMPL.D\035SMPL.D#

7/23/2014 1:42 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\035SMPL.D\035SMPL.D#
Date Acquired: Jul 23 2014  01:40 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: LCSWHG17IMW1
Misc Info: DILUTION 1.6/8
Vial Number: 2110
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 45.245 9.049 ppb 2.12 100.  
11 B 436.65 87.33 ppb 3.10 1000.  
23 Na 7,595. 1,519. ppb 2.66 200000.  
25 Mg 5,100. 1,020. ppb 1.67 200000.  
27 Al 2,004.5 400.9 ppb 2.20 200000.  
28 Si 3,697. 739.4 ppb 24.82 #VALUE!  
29 Si 2,095.5 419.1 ppb 51.80 10000.  
39 K 9,950. 1,990. ppb 2.47 200000.  
43 Ca 2,885.5 577.1 ppb 5.02 #VALUE!  
44 Ca 2,097. 419.4 ppb 3.08 200000.  
51 V 490.95 98.19 ppb 2.69 1000.  
52 Cr 190.65 38.13 ppb 2.48 1000.  
53 Cr 185.45 37.09 ppb 2.41 #VALUE!  
55 Mn 489.9 97.98 ppb 2.08 1000.  
56 Fe 979. 195.8 ppb 3.71 #VALUE!  
57 Fe 935. 187. ppb 2.71 100000.  
59 Co 496.45 99.29 ppb 3.25 1000.  
60 Ni 491.5 98.3 ppb 3.19 1000.  
63 Cu 242.05 48.41 ppb 2.31 #VALUE!  
65 Cu 244.4 48.88 ppb 3.19 1000.  
66 Zn 495.3 99.06 ppb 1.96 1000.  
68 Zn 526.5 105.3 ppb 2.85 #VALUE!  
75 As 103.15 20.63 ppb 3.12 1000.  
82 Se 102. 20.4 ppb 4.96 1000.  
88 Sr 509. 101.8 ppb 2.50 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 297.1 59.42 ppb 2.52 1000.  
107 Ag 49.815 9.963 ppb 2.66 500.  
109 Ag 49.935 9.987 ppb 2.10 #VALUE!  
111 Cd 249.2 49.84 ppb 2.70 #VALUE!  
114 Cd 249.05 49.81 ppb 2.70 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 480.95 96.19 ppb 1.70 1000.  
120 Sn 482.6 96.52 ppb 2.10 #VALUE!  
121 Sb 98.8 19.76 ppb 2.37 #VALUE!  
123 Sb 99.8 19.96 ppb 1.91 1000.  
135 Ba 1,902. 380.4 ppb 2.01 1000.  
137 Ba 1,909.5 381.9 ppb 1.99 #VALUE!  
182 W 97. 19.4 ppb --- #VALUE!  
203 Tl 101.75 20.35 ppb 2.12 1000.  
205 Tl 101.2 20.24 ppb 2.37 #VALUE!  
208 Pb 102.35 20.47 ppb 2.27 1000.  
232 Th 1.2815 0.2563 ppb 13.65 1000.  
238 U 100.1 20.02 ppb 2.20 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3343239.50 1.77 3254874.00 102.7 69.5 - 130  
45 Sc 2839819.00 1.99 2845192.80 99.8 69.5 - 130  
72 Ge 625751.38 2.55 628164.81 99.6 69.5 - 130  
159 Tb 5147820.00 2.13 4911963.50 104.8 69.5 - 130  
209 Bi 2888116.00 2.35 2733046.80 105.7 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000095 



C:\ICPCHEM\1\DATA\JHG23A.B\036_CCV.D\036_CCV.D#

7/23/2014 1:45 PM C:\ICPCHEM\1\RPTTMP\CCV-1.qct Page 1 of 1

CCV QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\036_CCV.D\036_CCV.D#
Date Acquired: Jul 23 2014  01:43 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCV
Misc Info:
Vial Number: 1206
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Dilution Factor: 1.00
QC Range (%): 89.5 - 110.5

QC Elements
Element Conc. RSD(%) Expected Rec (%) Flag
9 Be 22.82 ppb 2.16 25 91.28  
11 B 24.54 ppb 1.94 25 98.16  
23 Na 4,827. ppb 0.92 5,000 96.54  
25 Mg 4,852. ppb 1.13 5,000 97.04  
27 Al 489.3 ppb 1.70 500 97.86  
28 Si 281.1 ppb 10.33 500 56.22  
29 Si 31.8 ppb 174.84 500 6.36 Fail
39 K 4,808. ppb 0.90 5,000 96.16  
43 Ca 4,844. ppb 3.00 5,000 96.88  
44 Ca 4,881. ppb 1.45 5,000 97.62  
51 V 23.57 ppb 1.33 25 94.28  
52 Cr 23.82 ppb 1.18 25 95.28  
53 Cr 22.48 ppb 1.80 25 89.92  
55 Mn 23.85 ppb 1.72 25 95.4  
56 Fe 4,780. ppb 1.11 5,000 95.6  
57 Fe 4,837. ppb 0.84 5,000 96.74  
59 Co 23.75 ppb 1.42 25 95  
60 Ni 23.68 ppb 0.99 25 94.72  
63 Cu 23.78 ppb 1.48 25 95.12  
65 Cu 23.87 ppb 2.06 25 95.48  
66 Zn 24.28 ppb 1.04 25 97.12  
68 Zn 23.74 ppb 1.65 25 94.96  
75 As 23.62 ppb 2.85 25 94.48  
82 Se 23.56 ppb 2.50 25 94.24  
88 Sr 24.19 ppb 0.83 25 96.76  
89 Y -------- --- -------- --- #VALUE!  
98 Mo 24.25 ppb 0.58 25 97  
107 Ag 24.45 ppb 1.61 25 97.8  
109 Ag 24.49 ppb 2.03 25 97.96  
111 Cd 24.46 ppb 2.54 25 97.84  
114 Cd 24.53 ppb 0.62 25 98.12  
115 In -------- --- -------- --- #VALUE!  
118 Sn 23.78 ppb 1.90 25 95.12  
120 Sn 23.97 ppb 1.49 25 95.88  
121 Sb 23.67 ppb 1.71 25 94.68  
123 Sb 23.54 ppb 1.49 25 94.16  
135 Ba 23.99 ppb 2.77 25 95.96  
137 Ba 23.62 ppb 1.41 25 94.48  
182 W 23.91 ppb 1.10 25 95.64  
203 Tl 23.57 ppb 2.31 25 94.28  
205 Tl 23.87 ppb 1.94 25 95.48  
208 Pb 23.83 ppb 1.96 25 95.32  
232 Th 19.57 ppb 5.85 25 78.28 Fail
238 U 23.53 ppb 2.33 25 94.12  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3279552.30 1.08 3254874.00 100.8 80 - 120.4  
45 Sc 2867219.30 0.52 2845192.80 100.8 80 - 120.4  
72 Ge 634859.75 0.90 628164.81 101.1 80 - 120.4  
159 Tb 5183845.50 0.50 4911963.50 105.5 80 - 120.4  
209 Bi 2909576.50 1.12 2733046.80 106.5 80 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000096 



C:\ICPCHEM\1\DATA\JHG23A.B\037_CCB.D\037_CCB.D#

7/23/2014 1:49 PM C:\ICPCHEM\1\RPTTMP\CCB-1.qct Page 1 of 1

CCB QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\037_CCB.D\037_CCB.D#
Date Acquired: Jul 23 2014  01:46 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCB
Misc Info:
Vial Number: 1207
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: 6-CCB
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) High Limit Flag
9 Be 0.0037 ppb 63.85 1.00  
11 B 0.9635 ppb 6.00 1.00  
23 Na 2.509 ppb 4.65 1.00  
25 Mg 0.5118 ppb 19.58 1.00  
27 Al 0.0519 ppb 217.62 1.00  
28 Si -241.4 ppb 51.74 1.00  
29 Si -296. ppb 103.07 1.00  
39 K -5.218 ppb 210.04 1.00  
43 Ca 0.1892 ppb 1093.00 1.00  
44 Ca -10.52 ppb 26.92 1.00  
51 V -0.0278 ppb 295.37 1.00  
52 Cr -0.0299 ppb 94.51 1.00  
53 Cr -0.7593 ppb 26.60 1.00  
55 Mn -0.0041 ppb 464.26 1.00  
56 Fe -3.341 ppb 100.66 1.00  
57 Fe -8.95 ppb 26.60 1.00  
59 Co -0.0156 ppb 19.24 1.00  
60 Ni 0.0078 ppb 45.38 1.00  
63 Cu -0.0387 ppb 11.37 1.00  
65 Cu -0.0109 ppb 171.83 1.00  
66 Zn -0.0045 ppb 1048.00 1.00  
68 Zn -0.0803 ppb 317.13 1.00  
75 As 0.0422 ppb 219.55 1.00  
82 Se -0.0193 ppb 883.12 1.00  
88 Sr 0.0077 ppb 40.88 1.00  
89 Y -------- --- -------- ---  
98 Mo 0.0684 ppb 7.34 1.00  
107 Ag -0.0047 ppb 70.77 1.00  
109 Ag 0.0014 ppb 167.28 1.00  
111 Cd -0.0307 ppb 120.88 1.00  
114 Cd 0.0022 ppb 236.67 1.00  
115 In -------- --- -------- ---  
118 Sn 0.1148 ppb 34.90 1.00  
120 Sn 0.1399 ppb 25.78 1.00  
121 Sb 0.0143 ppb 66.68 1.00  
123 Sb 0.0226 ppb 55.25 1.00  
135 Ba 0.0022 ppb 412.79 1.00  
137 Ba 0.0003 ppb 3326.00 1.00  
182 W 0.0977 ppb 13.59 1.00  
203 Tl 0.0093 ppb 31.23 1.00  
205 Tl 0.0115 ppb 30.99 1.00  
208 Pb 0.0023 ppb 765.06 1.00  
232 Th 0.244 ppb 25.84 1.00 Fail
238 U 0.0034 ppb 7.48 1.00  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3324061.00 3.44 3254874.00 102.1 79.5 - 120  
45 Sc 2899248.00 3.51 2845192.80 101.9 79.5 - 120  
72 Ge 639560.00 3.30 628164.81 101.8 79.5 - 120  
159 Tb 5122358.50 3.24 4911963.50 104.3 79.5 - 120  
209 Bi 2913784.00 4.10 2733046.80 106.6 79.5 - 120  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000097 



C:\ICPCHEM\1\DATA\JHG23A.B\038SMPL.D\038SMPL.D#

7/23/2014 1:52 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\038SMPL.D\038SMPL.D#
Date Acquired: Jul 23 2014  01:50 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5266-001
Misc Info:
Vial Number: 2111
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0023 0.0023 ppb 83.36 100.  
11 B 0.6756 0.6756 ppb 9.75 1000.  
23 Na 2,921. 2,921. ppb 0.62 200000.  
25 Mg 2,996. 2,996. ppb 1.12 200000.  
27 Al 15.14 15.14 ppb 2.91 200000.  
28 Si 6,164. 6,164. ppb 1.08 #VALUE!  
29 Si 4,831. 4,831. ppb 0.52 10000.  
39 K 3,577. 3,577. ppb 0.79 200000.  
43 Ca 15,220. 15,220. ppb 0.70 #VALUE!  
44 Ca 14,780. 14,780. ppb 0.66 200000.  
51 V 0.1715 0.1715 ppb 24.96 1000.  
52 Cr 0.1316 0.1316 ppb 23.80 1000.  
53 Cr 5.354 5.354 ppb 11.90 #VALUE!  
55 Mn 1.128 1.128 ppb 1.52 1000.  
56 Fe 23.7 23.7 ppb 4.38 #VALUE!  
57 Fe 45.26 45.26 ppb 4.14 100000.  
59 Co 0.013 0.013 ppb 40.46 1000.  
60 Ni 0.5376 0.5376 ppb 4.47 1000.  
63 Cu 6.911 6.911 ppb 0.56 #VALUE!  
65 Cu 6.931 6.931 ppb 1.51 1000.  
66 Zn 7.384 7.384 ppb 2.35 1000.  
68 Zn 7.296 7.296 ppb 3.59 #VALUE!  
75 As 0.2946 0.2946 ppb 50.58 1000.  
82 Se -0.0336 -0.0336 ppb 383.15 1000.  
88 Sr 64.63 64.63 ppb 0.78 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.8706 0.8706 ppb 3.56 1000.  
107 Ag 0.002 0.002 ppb 199.36 500.  
109 Ag 0.0039 0.0039 ppb 62.34 #VALUE!  
111 Cd -0.0997 -0.0997 ppb 12.91 #VALUE!  
114 Cd 0.0035 0.0035 ppb 61.90 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.1752 0.1752 ppb 11.00 1000.  
120 Sn 0.1757 0.1757 ppb 14.51 #VALUE!  
121 Sb 0.0144 0.0144 ppb 21.53 #VALUE!  
123 Sb 0.0155 0.0155 ppb 35.03 1000.  
135 Ba 7.967 7.967 ppb 0.91 1000.  
137 Ba 7.918 7.918 ppb 1.45 #VALUE!  
182 W 0.0793 0.0793 ppb --- #VALUE!  
203 Tl 0.0013 0.0013 ppb 216.45 1000.  
205 Tl 0.0081 0.0081 ppb 9.03 #VALUE!  
208 Pb 0.7422 0.7422 ppb 4.27 1000.  
232 Th 0.1549 0.1549 ppb 31.23 1000.  
238 U 1.587 1.587 ppb 1.02 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3310307.00 0.85 3254874.00 101.7 69.5 - 130  
45 Sc 2907748.80 0.80 2845192.80 102.2 69.5 - 130  
72 Ge 649271.50 0.57 628164.81 103.4 69.5 - 130  
159 Tb 5247402.50 0.68 4911963.50 106.8 69.5 - 130  
209 Bi 2940207.80 0.65 2733046.80 107.6 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000098 



C:\ICPCHEM\1\DATA\JHG23A.B\039SMPL.D\039SMPL.D#

7/23/2014 1:55 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\039SMPL.D\039SMPL.D#
Date Acquired: Jul 23 2014  01:53 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: PBSHG16IMS1
Misc Info: DILUTION 1.6/8
Vial Number: 2112
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.005 0.001 ppb 132.10 100.  
11 B 3.319 0.6638 ppb 10.35 1000.  
23 Na 33.6 6.72 ppb 2.12 200000.  
25 Mg 19.76 3.952 ppb 9.38 200000.  
27 Al 15.41 3.082 ppb 3.95 200000.  
28 Si -636.5 -127.3 ppb 136.84 #VALUE!  
29 Si -437.55 -87.51 ppb 287.05 10000.  
39 K 3.4315 0.6863 ppb 875.71 200000.  
43 Ca 25.965 5.193 ppb 38.17 #VALUE!  
44 Ca 2.05 0.41 ppb 183.98 200000.  
51 V 0.701 0.1402 ppb 37.97 1000.  
52 Cr 0.9215 0.1843 ppb 17.48 1000.  
53 Cr 46.88 9.376 ppb 5.23 #VALUE!  
55 Mn 0.3763 0.0753 ppb 2.51 1000.  
56 Fe 6.34 1.268 ppb 155.28 #VALUE!  
57 Fe -39.275 -7.855 ppb 38.51 100000.  
59 Co -0.063 -0.0126 ppb 76.70 1000.  
60 Ni 0.2133 0.0427 ppb 29.64 1000.  
63 Cu 0.3606 0.0721 ppb 5.23 #VALUE!  
65 Cu 0.4359 0.0872 ppb 9.67 1000.  
66 Zn 1.649 0.3298 ppb 17.61 1000.  
68 Zn 0.3812 0.0762 ppb 23.49 #VALUE!  
75 As 1.0415 0.2083 ppb 82.14 1000.  
82 Se -0.1858 -0.0372 ppb 289.10 1000.  
88 Sr 0.0793 0.0159 ppb 2.63 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.2454 0.0491 ppb 7.43 1000.  
107 Ag -0.0011 -0.0002 ppb 1606.00 500.  
109 Ag -0.0125 -0.0025 ppb 106.33 #VALUE!  
111 Cd -0.2965 -0.0593 ppb 53.24 #VALUE!  
114 Cd 0.0282 0.0056 ppb 188.01 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 14.785 2.957 ppb 3.58 1000.  
120 Sn 15.05 3.01 ppb 2.20 #VALUE!  
121 Sb 0.0294 0.0059 ppb 41.88 #VALUE!  
123 Sb 0.0448 0.009 ppb 52.68 1000.  
135 Ba 0.1841 0.0368 ppb 67.33 1000.  
137 Ba 0.1807 0.0361 ppb 57.43 #VALUE!  
182 W 0.1529 0.0306 ppb --- #VALUE!  
203 Tl -0.0101 -0.002 ppb 245.41 1000.  
205 Tl 0.0085 0.0017 ppb 106.27 #VALUE!  
208 Pb 0.0574 0.0115 ppb 32.01 1000.  
232 Th 1.457 0.2914 ppb 32.15 1000.  
238 U 0.0059 0.0012 ppb 71.05 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3343515.30 1.72 3254874.00 102.7 69.5 - 130  
45 Sc 2914379.30 1.48 2845192.80 102.4 69.5 - 130  
72 Ge 649066.44 1.54 628164.81 103.3 69.5 - 130  
159 Tb 5217753.50 1.46 4911963.50 106.2 69.5 - 130  
209 Bi 2911576.50 1.43 2733046.80 106.5 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000099 



C:\ICPCHEM\1\DATA\JHG23A.B\040SMPL.D\040SMPL.D#

7/23/2014 1:58 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\040SMPL.D\040SMPL.D#
Date Acquired: Jul 23 2014  01:56 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: LCSOHG16IMS1
Misc Info: DILUTION 1.6/8
Vial Number: 2201
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 45.25 9.05 ppb 3.66 100.  
11 B 397.8 79.56 ppb 4.23 1000.  
23 Na 7,125. 1,425. ppb 4.80 200000.  
25 Mg 4,759.5 951.9 ppb 4.76 200000.  
27 Al 2,049. 409.8 ppb 4.74 200000.  
28 Si 1,945.5 389.1 ppb 43.67 #VALUE!  
29 Si 810. 162. ppb 210.86 10000.  
39 K 9,365. 1,873. ppb 5.08 200000.  
43 Ca 2,516.5 503.3 ppb 9.47 #VALUE!  
44 Ca 2,030. 406. ppb 5.82 200000.  
51 V 492.55 98.51 ppb 4.96 1000.  
52 Cr 194.4 38.88 ppb 4.55 1000.  
53 Cr 253.6 50.72 ppb 5.46 #VALUE!  
55 Mn 498.65 99.73 ppb 4.35 1000.  
56 Fe 1,035.5 207.1 ppb 6.35 #VALUE!  
57 Fe 956.5 191.3 ppb 8.63 100000.  
59 Co 498.85 99.77 ppb 4.78 1000.  
60 Ni 494.2 98.84 ppb 4.16 1000.  
63 Cu 245.95 49.19 ppb 4.40 #VALUE!  
65 Cu 246.15 49.23 ppb 4.17 1000.  
66 Zn 496.4 99.28 ppb 4.78 1000.  
68 Zn 527.5 105.5 ppb 4.98 #VALUE!  
75 As 94.5 18.9 ppb 5.49 1000.  
82 Se 96.15 19.23 ppb 4.27 1000.  
88 Sr 450.45 90.09 ppb 5.37 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 262.75 52.55 ppb 4.67 1000.  
107 Ag 50.95 10.19 ppb 4.94 500.  
109 Ag 50.35 10.07 ppb 4.18 #VALUE!  
111 Cd 230.45 46.09 ppb 4.38 #VALUE!  
114 Cd 230.7 46.14 ppb 4.62 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 458.4 91.68 ppb 3.49 1000.  
120 Sn 459.85 91.97 ppb 3.34 #VALUE!  
121 Sb 94.4 18.88 ppb 3.59 #VALUE!  
123 Sb 94.1 18.82 ppb 3.65 1000.  
135 Ba 1,961. 392.2 ppb 3.51 1000.  
137 Ba 1,967. 393.4 ppb 3.49 #VALUE!  
182 W 85.8 17.16 ppb --- #VALUE!  
203 Tl 95.4 19.08 ppb 5.46 1000.  
205 Tl 96.55 19.31 ppb 4.66 #VALUE!  
208 Pb 97.55 19.51 ppb 4.93 1000.  
232 Th 2.677 0.5354 ppb 21.48 1000.  
238 U 89.15 17.83 ppb 5.26 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3486105.30 3.81 3254874.00 107.1 69.5 - 130  
45 Sc 2956029.30 3.99 2845192.80 103.9 69.5 - 130  
72 Ge 655403.31 3.93 628164.81 104.3 69.5 - 130  
159 Tb 5287314.50 2.73 4911963.50 107.6 69.5 - 130  
209 Bi 2924252.80 4.21 2733046.80 107.0 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000100 



C:\ICPCHEM\1\DATA\JHG23A.B\041SMPL.D\041SMPL.D#

7/23/2014 2:02 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\041SMPL.D\041SMPL.D#
Date Acquired: Jul 23 2014  02:00 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-008
Misc Info: DILUTION 1.6/8
Vial Number: 2202
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 5.165 1.033 ppb 1.39 100.  
11 B 34.23 6.846 ppb 4.79 1000.  
23 Na 3,218. 643.6 ppb 0.29 200000.  
25 Mg 31,140. 6,228. ppb 0.76 200000.  
27 Al 299,800. 59,960. ppb 0.77 200000.  
28 Si 24,020. 4,804. ppb 1.13 #VALUE!  
29 Si 17,065. 3,413. ppb 3.32 10000.  
39 K 13,790. 2,758. ppb 0.67 200000.  
43 Ca 92,300. 18,460. ppb 0.15 #VALUE!  
44 Ca 88,550. 17,710. ppb 0.62 200000.  
51 V 669. 133.8 ppb 0.48 1000.  
52 Cr 714.5 142.9 ppb 0.62 1000.  
53 Cr 751. 150.2 ppb 1.09 #VALUE!  
55 Mn 6,760. 1,352. ppb 0.35 1000. >LDR
56 Fe 300,150. 60,030. ppb 0.52 #VALUE!  
57 Fe 287,750. 57,550. ppb 0.41 100000.  
59 Co 103.8 20.76 ppb 1.66 1000.  
60 Ni 215.95 43.19 ppb 0.68 1000.  
63 Cu 282.9 56.58 ppb 1.05 #VALUE!  
65 Cu 285.9 57.18 ppb 0.64 1000.  
66 Zn 767. 153.4 ppb 0.60 1000.  
68 Zn 821. 164.2 ppb 0.25 #VALUE!  
75 As 44.8 8.96 ppb 1.03 1000.  
82 Se 5.965 1.193 ppb 12.36 1000.  
88 Sr 631. 126.2 ppb 0.65 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 16.2 3.24 ppb 2.68 1000.  
107 Ag 0.996 0.1992 ppb 5.86 500.  
109 Ag 0.857 0.1714 ppb 0.29 #VALUE!  
111 Cd 6.34 1.268 ppb 1.42 #VALUE!  
114 Cd 5.545 1.109 ppb 1.62 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 33.81 6.762 ppb 2.17 1000.  
120 Sn 34.06 6.812 ppb 2.06 #VALUE!  
121 Sb 1.072 0.2144 ppb 9.56 #VALUE!  
123 Sb 1.0105 0.2021 ppb 1.76 1000.  
135 Ba 3,040. 608. ppb 1.91 1000.  
137 Ba 3,079.5 615.9 ppb 1.74 #VALUE!  
182 W 1.7755 0.3551 ppb --- #VALUE!  
203 Tl 2.455 0.491 ppb 3.66 1000.  
205 Tl 2.504 0.5008 ppb 0.69 #VALUE!  
208 Pb 232.25 46.45 ppb 0.92 1000.  
232 Th 54.35 10.87 ppb 5.81 1000.  
238 U 12.885 2.577 ppb 1.81 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3406385.00 0.87 3254874.00 104.7 69.5 - 130  
45 Sc 3052122.80 0.18 2845192.80 107.3 69.5 - 130  
72 Ge 655293.63 0.38 628164.81 104.3 69.5 - 130  
159 Tb 5251674.50 1.33 4911963.50 106.9 69.5 - 130  
209 Bi 2858637.00 0.35 2733046.80 104.6 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000101 



C:\ICPCHEM\1\DATA\JHG23A.B\042SMPL.D\042SMPL.D#

7/23/2014 2:05 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\042SMPL.D\042SMPL.D#
Date Acquired: Jul 23 2014  02:03 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-010
Misc Info: DILUTION 1.6/8
Vial Number: 2203
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 2.1205 0.4241 ppb 1.53 100.  
11 B 22.06 4.412 ppb 7.87 1000.  
23 Na 3,285. 657. ppb 0.77 200000.  
25 Mg 7,255. 1,451. ppb 0.99 200000.  
27 Al 565,000. 113,000. ppb 0.81 200000.  
28 Si 18,540. 3,708. ppb 2.06 #VALUE!  
29 Si 12,255. 2,451. ppb 2.98 10000.  
39 K 5,065. 1,013. ppb 0.71 200000.  
43 Ca 12,460. 2,492. ppb 1.97 #VALUE!  
44 Ca 11,725. 2,345. ppb 1.44 200000.  
51 V 1,061.5 212.3 ppb 0.19 1000.  
52 Cr 238.2 47.64 ppb 0.81 1000.  
53 Cr 293.65 58.73 ppb 1.10 #VALUE!  
55 Mn 1,531. 306.2 ppb 0.72 1000.  
56 Fe 352,550. 70,510. ppb 0.89 #VALUE!  
57 Fe 337,700. 67,540. ppb 1.04 100000.  
59 Co 62.35 12.47 ppb 0.70 1000.  
60 Ni 195.95 39.19 ppb 0.97 1000.  
63 Cu 432.25 86.45 ppb 0.56 #VALUE!  
65 Cu 434.7 86.94 ppb 1.07 1000.  
66 Zn 681.5 136.3 ppb 0.78 1000.  
68 Zn 747. 149.4 ppb 0.59 #VALUE!  
75 As 27.275 5.455 ppb 1.49 1000.  
82 Se 1.8575 0.3715 ppb 92.22 1000.  
88 Sr 297.35 59.47 ppb 0.27 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 13.445 2.689 ppb 1.71 1000.  
107 Ag 0.754 0.1508 ppb 9.24 500.  
109 Ag 0.2926 0.0585 ppb 2.84 #VALUE!  
111 Cd 3.6965 0.7393 ppb 7.69 #VALUE!  
114 Cd 0.3929 0.0786 ppb 6.47 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 35.235 7.047 ppb 0.91 1000.  
120 Sn 35.165 7.033 ppb 1.63 #VALUE!  
121 Sb 0.8885 0.1777 ppb 2.72 #VALUE!  
123 Sb 0.957 0.1914 ppb 5.31 1000.  
135 Ba 3,444. 688.8 ppb 0.62 1000.  
137 Ba 3,479.5 695.9 ppb 0.66 #VALUE!  
182 W 0.2774 0.0555 ppb --- #VALUE!  
203 Tl 2.7295 0.5459 ppb 3.10 1000.  
205 Tl 2.846 0.5692 ppb 3.39 #VALUE!  
208 Pb 144.15 28.83 ppb 0.84 1000.  
232 Th 68.65 13.73 ppb 1.57 1000.  
238 U 18.185 3.637 ppb 1.14 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3369974.00 1.41 3254874.00 103.5 69.5 - 130  
45 Sc 3095404.50 1.11 2845192.80 108.8 69.5 - 130  
72 Ge 654803.94 0.96 628164.81 104.2 69.5 - 130  
159 Tb 5230454.00 0.68 4911963.50 106.5 69.5 - 130  
209 Bi 2843907.80 0.60 2733046.80 104.1 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000102 



C:\ICPCHEM\1\DATA\JHG23A.B\043SMPL.D\043SMPL.D#

7/23/2014 2:08 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\043SMPL.D\043SMPL.D#
Date Acquired: Jul 23 2014  02:06 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-012
Misc Info: DILUTION 1.6/8
Vial Number: 2204
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 3.9365 0.7873 ppb 2.24 100.  
11 B 4.737 0.9474 ppb 8.81 1000.  
23 Na 1,263. 252.6 ppb 0.56 200000.  
25 Mg 9,285. 1,857. ppb 0.13 200000.  
27 Al 28,040. 5,608. ppb 0.79 200000.  
28 Si 3,758. 751.6 ppb 6.37 #VALUE!  
29 Si 2,582. 516.4 ppb 18.75 10000.  
39 K 8,480. 1,696. ppb 0.58 200000.  
43 Ca 11,475. 2,295. ppb 1.79 #VALUE!  
44 Ca 11,130. 2,226. ppb 0.71 200000.  
51 V 54.45 10.89 ppb 1.80 1000.  
52 Cr 32.54 6.508 ppb 2.66 1000.  
53 Cr 98.05 19.61 ppb 3.36 #VALUE!  
55 Mn 1,064.5 212.9 ppb 1.83 1000.  
56 Fe 53,650. 10,730. ppb 1.50 #VALUE!  
57 Fe 53,050. 10,610. ppb 1.16 100000.  
59 Co 12.735 2.547 ppb 0.43 1000.  
60 Ni 21.765 4.353 ppb 2.15 1000.  
63 Cu 19.135 3.827 ppb 2.37 #VALUE!  
65 Cu 19.53 3.906 ppb 3.45 1000.  
66 Zn 219.5 43.9 ppb 0.40 1000.  
68 Zn 215.8 43.16 ppb 2.03 #VALUE!  
75 As 5.84 1.168 ppb 6.47 1000.  
82 Se 1.2645 0.2529 ppb 141.20 1000.  
88 Sr 53.35 10.67 ppb 0.61 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 2.899 0.5798 ppb 6.56 1000.  
107 Ag 0.0869 0.0174 ppb 11.78 500.  
109 Ag 0.1434 0.0287 ppb 0.90 #VALUE!  
111 Cd 0.4306 0.0861 ppb 14.36 #VALUE!  
114 Cd 0.2505 0.0501 ppb 22.06 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 35.335 7.067 ppb 1.87 1000.  
120 Sn 35.26 7.052 ppb 1.37 #VALUE!  
121 Sb 0.0584 0.0117 ppb 39.80 #VALUE!  
123 Sb 0.0806 0.0161 ppb 36.76 1000.  
135 Ba 117.85 23.57 ppb 1.49 1000.  
137 Ba 119.2 23.84 ppb 1.72 #VALUE!  
182 W 1.209 0.2418 ppb --- #VALUE!  
203 Tl 1.063 0.2126 ppb 4.27 1000.  
205 Tl 1.127 0.2254 ppb 2.07 #VALUE!  
208 Pb 29.88 5.976 ppb 2.10 1000.  
232 Th 91.3 18.26 ppb 4.31 1000.  
238 U 22.555 4.511 ppb 2.85 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3426625.80 0.46 3254874.00 105.3 69.5 - 130  
45 Sc 2916482.80 0.09 2845192.80 102.5 69.5 - 130  
72 Ge 649935.44 1.05 628164.81 103.5 69.5 - 130  
159 Tb 5237142.00 1.16 4911963.50 106.6 69.5 - 130  
209 Bi 2878025.00 1.95 2733046.80 105.3 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000103 



C:\ICPCHEM\1\DATA\JHG23A.B\044SMPL.D\044SMPL.D#

7/23/2014 2:12 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\044SMPL.D\044SMPL.D#
Date Acquired: Jul 23 2014  02:10 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-016
Misc Info: DILUTION 1.6/8
Vial Number: 2205
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 8.095 1.619 ppb 1.92 100.  
11 B 11.715 2.343 ppb 3.44 1000.  
23 Na 2,063. 412.6 ppb 1.26 200000.  
25 Mg 10,590. 2,118. ppb 0.91 200000.  
27 Al 307,250. 61,450. ppb 0.66 200000.  
28 Si 18,435. 3,687. ppb 2.87 #VALUE!  
29 Si 12,800. 2,560. ppb 5.58 10000.  
39 K 12,115. 2,423. ppb 1.10 200000.  
43 Ca 1,660.5 332.1 ppb 2.21 #VALUE!  
44 Ca 369.95 73.99 ppb 8.42 200000.  
51 V 1,657. 331.4 ppb 0.05 1000.  
52 Cr 396.45 79.29 ppb 0.10 1000.  
53 Cr 444.45 88.89 ppb 0.94 #VALUE!  
55 Mn 808.5 161.7 ppb 0.26 1000.  
56 Fe 491,150. 98,230. ppb 0.12 #VALUE!  
57 Fe 468,500. 93,700. ppb 0.19 100000.  
59 Co 28.705 5.741 ppb 1.54 1000.  
60 Ni 173.5 34.7 ppb 1.07 1000.  
63 Cu 470.3 94.06 ppb 0.70 #VALUE!  
65 Cu 474.55 94.91 ppb 0.27 1000.  
66 Zn 753. 150.6 ppb 1.00 1000.  
68 Zn 784.5 156.9 ppb 0.56 #VALUE!  
75 As 76.75 15.35 ppb 0.58 1000.  
82 Se 8.75 1.75 ppb 9.83 1000.  
88 Sr 1,030.5 206.1 ppb 0.65 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 25.155 5.031 ppb 1.97 1000.  
107 Ag 0.4492 0.0898 ppb 0.45 500.  
109 Ag 0.375 0.075 ppb 6.57 #VALUE!  
111 Cd 2.4005 0.4801 ppb 5.82 #VALUE!  
114 Cd 1.8935 0.3787 ppb 1.67 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 36.96 7.392 ppb 0.41 1000.  
120 Sn 36.995 7.399 ppb 1.24 #VALUE!  
121 Sb 3.116 0.6232 ppb 0.59 #VALUE!  
123 Sb 3.38 0.676 ppb 2.90 1000.  
135 Ba 2,134.5 426.9 ppb 0.55 1000.  
137 Ba 2,139.5 427.9 ppb 0.46 #VALUE!  
182 W 0.1295 0.0259 ppb --- #VALUE!  
203 Tl 4.116 0.8232 ppb 4.07 1000.  
205 Tl 4.166 0.8332 ppb 2.24 #VALUE!  
208 Pb 385.65 77.13 ppb 0.99 1000.  
232 Th 115.15 23.03 ppb 1.93 1000.  
238 U 16.345 3.269 ppb 1.56 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3357469.30 0.82 3254874.00 103.2 69.5 - 130  
45 Sc 3045683.80 1.94 2845192.80 107.0 69.5 - 130  
72 Ge 657646.13 1.90 628164.81 104.7 69.5 - 130  
159 Tb 5188332.00 0.96 4911963.50 105.6 69.5 - 130  
209 Bi 2831380.30 1.03 2733046.80 103.6 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000104 



C:\ICPCHEM\1\DATA\JHG23A.B\045SMPL.D\045SMPL.D#

7/23/2014 2:15 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\045SMPL.D\045SMPL.D#
Date Acquired: Jul 23 2014  02:13 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-018
Misc Info: DILUTION 1.6/8
Vial Number: 2206
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 2.0485 0.4097 ppb 4.74 100.  
11 B 14.325 2.865 ppb 2.53 1000.  
23 Na 1,754.5 350.9 ppb 1.85 200000.  
25 Mg 6,245. 1,249. ppb 1.65 200000.  
27 Al 618,000. 123,600. ppb 1.89 200000.  
28 Si 19,400. 3,880. ppb 1.64 #VALUE!  
29 Si 14,070. 2,814. ppb 8.65 10000.  
39 K 5,390. 1,078. ppb 2.06 200000.  
43 Ca 11,245. 2,249. ppb 2.97 #VALUE!  
44 Ca 10,610. 2,122. ppb 1.45 200000.  
51 V 1,113.5 222.7 ppb 0.39 1000.  
52 Cr 240.75 48.15 ppb 0.50 1000.  
53 Cr 286.15 57.23 ppb 2.12 #VALUE!  
55 Mn 8,890. 1,778. ppb 0.99 1000. >LDR
56 Fe 376,550. 75,310. ppb 0.74 #VALUE!  
57 Fe 360,850. 72,170. ppb 0.66 100000.  
59 Co 110.3 22.06 ppb 1.00 1000.  
60 Ni 195.65 39.13 ppb 1.80 1000.  
63 Cu 343.55 68.71 ppb 0.37 #VALUE!  
65 Cu 347.8 69.56 ppb 1.26 1000.  
66 Zn 645.5 129.1 ppb 0.58 1000.  
68 Zn 688. 137.6 ppb 0.66 #VALUE!  
75 As 30.445 6.089 ppb 2.04 1000.  
82 Se 3.2875 0.6575 ppb 24.38 1000.  
88 Sr 265.95 53.19 ppb 1.02 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 16.92 3.384 ppb 2.09 1000.  
107 Ag 0.8755 0.1751 ppb 2.04 500.  
109 Ag 0.4177 0.0835 ppb 10.97 #VALUE!  
111 Cd 3.8605 0.7721 ppb 6.50 #VALUE!  
114 Cd 0.4618 0.0924 ppb 31.48 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 36.06 7.212 ppb 2.03 1000.  
120 Sn 36.09 7.218 ppb 2.07 #VALUE!  
121 Sb 1.011 0.2022 ppb 10.92 #VALUE!  
123 Sb 1.1365 0.2273 ppb 3.27 1000.  
135 Ba 2,439.5 487.9 ppb 0.89 1000.  
137 Ba 2,450.5 490.1 ppb 1.23 #VALUE!  
182 W 0.2082 0.0416 ppb --- #VALUE!  
203 Tl 3.738 0.7476 ppb 3.88 1000.  
205 Tl 3.7355 0.7471 ppb 1.48 #VALUE!  
208 Pb 170. 34. ppb 0.50 1000.  
232 Th 77.4 15.48 ppb 1.23 1000.  
238 U 17.935 3.587 ppb 1.15 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3282560.50 1.11 3254874.00 100.9 69.5 - 130  
45 Sc 2954452.80 2.05 2845192.80 103.8 69.5 - 130  
72 Ge 630620.31 1.22 628164.81 100.4 69.5 - 130  
159 Tb 5175325.50 0.97 4911963.50 105.4 69.5 - 130  
209 Bi 2813219.00 0.61 2733046.80 102.9 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000105 



C:\ICPCHEM\1\DATA\JHG23A.B\046SMPL.D\046SMPL.D#

7/23/2014 2:19 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\046SMPL.D\046SMPL.D#
Date Acquired: Jul 23 2014  02:16 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-020
Misc Info: DILUTION 1.6/8
Vial Number: 2207
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 2.9205 0.5841 ppb 2.96 100.  
11 B 9.48 1.896 ppb 9.41 1000.  
23 Na 637. 127.4 ppb 2.86 200000.  
25 Mg 6,215. 1,243. ppb 2.50 200000.  
27 Al 318,900. 63,780. ppb 2.29 200000.  
28 Si 19,475. 3,895. ppb 4.05 #VALUE!  
29 Si 15,030. 3,006. ppb 11.10 10000.  
39 K 5,755. 1,151. ppb 3.57 200000.  
43 Ca 2,231.5 446.3 ppb 9.19 #VALUE!  
44 Ca 1,954.5 390.9 ppb 3.60 200000.  
51 V 877. 175.4 ppb 2.27 1000.  
52 Cr 232.25 46.45 ppb 1.96 1000.  
53 Cr 281.45 56.29 ppb 2.00 #VALUE!  
55 Mn 663.5 132.7 ppb 2.42 1000.  
56 Fe 273,000. 54,600. ppb 2.68 #VALUE!  
57 Fe 261,350. 52,270. ppb 2.05 100000.  
59 Co 36.63 7.326 ppb 1.77 1000.  
60 Ni 119.65 23.93 ppb 2.77 1000.  
63 Cu 196.4 39.28 ppb 2.35 #VALUE!  
65 Cu 198.1 39.62 ppb 2.25 1000.  
66 Zn 452.5 90.5 ppb 2.76 1000.  
68 Zn 472.6 94.52 ppb 2.29 #VALUE!  
75 As 35.55 7.11 ppb 3.46 1000.  
82 Se 1.688 0.3376 ppb 20.60 1000.  
88 Sr 167.15 33.43 ppb 2.72 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 16.585 3.317 ppb 3.81 1000.  
107 Ag 0.9775 0.1955 ppb 8.04 500.  
109 Ag 0.805 0.161 ppb 4.06 #VALUE!  
111 Cd 2.0985 0.4197 ppb 11.72 #VALUE!  
114 Cd 0.842 0.1684 ppb 9.38 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 32.665 6.533 ppb 2.35 1000.  
120 Sn 33.34 6.668 ppb 2.72 #VALUE!  
121 Sb 1.579 0.3158 ppb 4.50 #VALUE!  
123 Sb 1.5625 0.3125 ppb 1.58 1000.  
135 Ba 1,326. 265.2 ppb 2.48 1000.  
137 Ba 1,329. 265.8 ppb 2.76 #VALUE!  
182 W 0.1464 0.0293 ppb --- #VALUE!  
203 Tl 2.7905 0.5581 ppb 5.36 1000.  
205 Tl 2.8325 0.5665 ppb 1.34 #VALUE!  
208 Pb 124.05 24.81 ppb 1.93 1000.  
232 Th 52.1 10.42 ppb 2.59 1000.  
238 U 10.955 2.191 ppb 1.12 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3266238.30 2.28 3254874.00 100.3 69.5 - 130  
45 Sc 2857316.50 1.89 2845192.80 100.4 69.5 - 130  
72 Ge 622534.25 1.54 628164.81 99.1 69.5 - 130  
159 Tb 5141510.00 1.69 4911963.50 104.7 69.5 - 130  
209 Bi 2857874.80 1.22 2733046.80 104.6 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000106 



C:\ICPCHEM\1\DATA\JHG23A.B\047SMPL.D\047SMPL.D#

7/23/2014 2:22 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\047SMPL.D\047SMPL.D#
Date Acquired: Jul 23 2014  02:20 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-022
Misc Info: DILUTION 1.6/8
Vial Number: 2208
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6.365 1.273 ppb 4.84 100.  
11 B 8.145 1.629 ppb 3.33 1000.  
23 Na 1,508. 301.6 ppb 1.13 200000.  
25 Mg 21,775. 4,355. ppb 1.50 200000.  
27 Al 510,500. 102,100. ppb 0.85 200000.  
28 Si 18,230. 3,646. ppb 1.18 #VALUE!  
29 Si 12,415. 2,483. ppb 5.95 10000.  
39 K 3,162.5 632.5 ppb 1.67 200000.  
43 Ca 11,055. 2,211. ppb 2.24 #VALUE!  
44 Ca 10,270. 2,054. ppb 0.50 200000.  
51 V 1,064. 212.8 ppb 1.22 1000.  
52 Cr 144.95 28.99 ppb 1.03 1000.  
53 Cr 191.15 38.23 ppb 1.53 #VALUE!  
55 Mn 2,658. 531.6 ppb 0.67 1000.  
56 Fe 281,150. 56,230. ppb 0.87 #VALUE!  
57 Fe 269,750. 53,950. ppb 0.92 100000.  
59 Co 112.1 22.42 ppb 0.75 1000.  
60 Ni 169.6 33.92 ppb 0.66 1000.  
63 Cu 415.9 83.18 ppb 0.66 #VALUE!  
65 Cu 418.75 83.75 ppb 0.17 1000.  
66 Zn 497.8 99.56 ppb 0.67 1000.  
68 Zn 567.5 113.5 ppb 0.58 #VALUE!  
75 As 8.615 1.723 ppb 8.37 1000.  
82 Se -1.895 -0.379 ppb 103.80 1000.  
88 Sr 427.15 85.43 ppb 1.03 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 4.628 0.9256 ppb 1.66 1000.  
107 Ag 0.5685 0.1137 ppb 9.02 500.  
109 Ag 0.2836 0.0567 ppb 5.32 #VALUE!  
111 Cd 2.986 0.5972 ppb 4.76 #VALUE!  
114 Cd 0.9135 0.1827 ppb 8.13 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 31.965 6.393 ppb 1.01 1000.  
120 Sn 31.835 6.367 ppb 1.23 #VALUE!  
121 Sb 0.2423 0.0485 ppb 9.93 #VALUE!  
123 Sb 0.2587 0.0517 ppb 14.06 1000.  
135 Ba 3,498.5 699.7 ppb 0.82 1000.  
137 Ba 3,521. 704.2 ppb 1.32 #VALUE!  
182 W 0.1947 0.0389 ppb --- #VALUE!  
203 Tl 0.7885 0.1577 ppb 1.77 1000.  
205 Tl 0.79 0.158 ppb 2.49 #VALUE!  
208 Pb 70.25 14.05 ppb 1.17 1000.  
232 Th 30.18 6.036 ppb 3.69 1000.  
238 U 7.625 1.525 ppb 1.59 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3212343.00 1.23 3254874.00 98.7 69.5 - 130  
45 Sc 2950766.80 1.95 2845192.80 103.7 69.5 - 130  
72 Ge 618000.25 1.55 628164.81 98.4 69.5 - 130  
159 Tb 5051533.50 0.62 4911963.50 102.8 69.5 - 130  
209 Bi 2762900.50 0.26 2733046.80 101.1 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000107 



C:\ICPCHEM\1\DATA\JHG23A.B\048_CCV.D\048_CCV.D#

7/23/2014 2:25 PM C:\ICPCHEM\1\RPTTMP\CCV-1.qct Page 1 of 1

CCV QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\048_CCV.D\048_CCV.D#
Date Acquired: Jul 23 2014  02:23 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCV
Misc Info:
Vial Number: 1206
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Dilution Factor: 1.00
QC Range (%): 89.5 - 110.5

QC Elements
Element Conc. RSD(%) Expected Rec (%) Flag
9 Be 23.17 ppb 2.26 25 92.68  
11 B 23.58 ppb 1.90 25 94.32  
23 Na 4,914. ppb 2.68 5,000 98.28  
25 Mg 4,950. ppb 2.57 5,000 99  
27 Al 515.6 ppb 4.26 500 103.12  
28 Si 201.8 ppb 89.84 500 40.36  
29 Si 411.7 ppb 49.55 500 82.34 Fail
39 K 4,894. ppb 3.31 5,000 97.88  
43 Ca 4,874. ppb 2.17 5,000 97.48  
44 Ca 4,943. ppb 3.09 5,000 98.86  
51 V 23.78 ppb 2.20 25 95.12  
52 Cr 24. ppb 2.63 25 96  
53 Cr 23.43 ppb 4.15 25 93.72  
55 Mn 24.14 ppb 2.53 25 96.56  
56 Fe 4,847. ppb 2.30 5,000 96.94  
57 Fe 4,938. ppb 3.29 5,000 98.76  
59 Co 24.15 ppb 2.63 25 96.6  
60 Ni 23.59 ppb 3.24 25 94.36  
63 Cu 24.01 ppb 2.01 25 96.04  
65 Cu 24.16 ppb 1.82 25 96.64  
66 Zn 24.4 ppb 3.35 25 97.6  
68 Zn 23.98 ppb 4.49 25 95.92  
75 As 24.03 ppb 1.93 25 96.12  
82 Se 24.11 ppb 0.64 25 96.44  
88 Sr 24.35 ppb 3.02 25 97.4  
89 Y -------- --- -------- --- #VALUE!  
98 Mo 24.72 ppb 1.52 25 98.88  
107 Ag 25.26 ppb 2.70 25 101.04  
109 Ag 25.3 ppb 2.33 25 101.2  
111 Cd 25.39 ppb 2.37 25 101.56  
114 Cd 25.42 ppb 2.87 25 101.68  
115 In -------- --- -------- --- #VALUE!  
118 Sn 23.72 ppb 2.79 25 94.88  
120 Sn 23.88 ppb 3.76 25 95.52  
121 Sb 23.78 ppb 3.82 25 95.12  
123 Sb 23.76 ppb 3.17 25 95.04  
135 Ba 24.26 ppb 3.89 25 97.04  
137 Ba 23.95 ppb 4.71 25 95.8  
182 W 24.98 ppb 3.74 25 99.92  
203 Tl 24.44 ppb 1.65 25 97.76  
205 Tl 24.29 ppb 2.39 25 97.16  
208 Pb 24.48 ppb 3.00 25 97.92  
232 Th 22.91 ppb 2.67 25 91.64  
238 U 24.15 ppb 2.75 25 96.6  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3183833.80 2.68 3254874.00 97.8 80 - 120.4  
45 Sc 2745366.30 3.17 2845192.80 96.5 80 - 120.4  
72 Ge 610874.94 2.76 628164.81 97.2 80 - 120.4  
159 Tb 5081673.50 3.75 4911963.50 103.5 80 - 120.4  
209 Bi 2866507.30 2.97 2733046.80 104.9 80 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000108 



C:\ICPCHEM\1\DATA\JHG23A.B\049_CCB.D\049_CCB.D#

7/23/2014 2:29 PM C:\ICPCHEM\1\RPTTMP\CCB-1.qct Page 1 of 1

CCB QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\049_CCB.D\049_CCB.D#
Date Acquired: Jul 23 2014  02:26 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCB
Misc Info:
Vial Number: 1207
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: 6-CCB
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) High Limit Flag
9 Be 0.0031 ppb 63.46 1.00  
11 B 0.3261 ppb 44.43 1.00  
23 Na -0.5698 ppb 28.66 1.00  
25 Mg 0.5032 ppb 67.57 1.00  
27 Al 3.791 ppb 107.39 1.00  
28 Si -202.2 ppb 26.41 1.00  
29 Si 349.5 ppb 43.00 1.00 Fail
39 K 5.87 ppb 58.45 1.00  
43 Ca 5.335 ppb 19.64 1.00  
44 Ca -8.912 ppb 23.27 1.00  
51 V -0.0594 ppb 57.90 1.00  
52 Cr -0.0379 ppb 19.11 1.00  
53 Cr -0.5565 ppb 24.33 1.00  
55 Mn 0.0352 ppb 94.69 1.00  
56 Fe -15.86 ppb 71.63 1.00  
57 Fe -4.611 ppb 75.41 1.00  
59 Co -0.017 ppb 11.54 1.00  
60 Ni 0.0048 ppb 322.25 1.00  
63 Cu -0.0556 ppb 9.59 1.00  
65 Cu -0.0443 ppb 36.63 1.00  
66 Zn -0.0169 ppb 59.79 1.00  
68 Zn -0.1911 ppb 1.47 1.00  
75 As 0.0797 ppb 199.00 1.00  
82 Se 0.0442 ppb 703.89 1.00  
88 Sr 0.0044 ppb 172.64 1.00  
89 Y -------- --- -------- ---  
98 Mo 0.0453 ppb 17.70 1.00  
107 Ag -0.0002 ppb 413.43 1.00  
109 Ag -0.0018 ppb 224.16 1.00  
111 Cd -0.0159 ppb 160.74 1.00  
114 Cd 0.0022 ppb 219.39 1.00  
115 In -------- --- -------- ---  
118 Sn 0.059 ppb 19.20 1.00  
120 Sn 0.0533 ppb 19.76 1.00  
121 Sb 0.0094 ppb 4.55 1.00  
123 Sb 0.0196 ppb 52.61 1.00  
135 Ba 0.0091 ppb 95.12 1.00  
137 Ba 0.0043 ppb 200.78 1.00  
182 W 0.0831 ppb 1.77 1.00  
203 Tl 0.0047 ppb 122.85 1.00  
205 Tl 0.0108 ppb 56.22 1.00  
208 Pb -0.0031 ppb 81.12 1.00  
232 Th 0.2197 ppb 36.84 1.00 Fail
238 U 0.0014 ppb 68.60 1.00  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 3206463.50 0.24 3254874.00 98.5 79.5 - 120  
45 Sc 2703328.30 1.01 2845192.80 95.0 79.5 - 120  
72 Ge 604453.94 0.94 628164.81 96.2 79.5 - 120  
159 Tb 5103643.00 0.77 4911963.50 103.9 79.5 - 120  
209 Bi 2913487.80 0.99 2733046.80 106.6 79.5 - 120  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000109 



C:\ICPCHEM\1\DATA\JHG23A.B\050SMPL.D\050SMPL.D#

7/23/2014 2:32 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\050SMPL.D\050SMPL.D#
Date Acquired: Jul 23 2014  02:30 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-024
Misc Info: DILUTION 1.6/8
Vial Number: 2209
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 4.6545 0.9309 ppb 1.07 100.  
11 B 4.4195 0.8839 ppb 3.19 1000.  
23 Na 1,199. 239.8 ppb 1.81 200000.  
25 Mg 11,270. 2,254. ppb 1.98 200000.  
27 Al 32,935. 6,587. ppb 1.45 200000.  
28 Si 3,885.5 777.1 ppb 14.05 #VALUE!  
29 Si 5,805. 1,161. ppb 3.43 10000.  
39 K 10,325. 2,065. ppb 1.34 200000.  
43 Ca 13,170. 2,634. ppb 2.50 #VALUE!  
44 Ca 12,950. 2,590. ppb 1.45 200000.  
51 V 64.65 12.93 ppb 1.48 1000.  
52 Cr 34.69 6.938 ppb 1.84 1000.  
53 Cr 87.6 17.52 ppb 2.48 #VALUE!  
55 Mn 2,578. 515.6 ppb 1.27 1000.  
56 Fe 70,450. 14,090. ppb 1.27 #VALUE!  
57 Fe 69,100. 13,820. ppb 0.91 100000.  
59 Co 13.255 2.651 ppb 0.68 1000.  
60 Ni 22.78 4.556 ppb 1.01 1000.  
63 Cu 22.69 4.538 ppb 2.87 #VALUE!  
65 Cu 23.325 4.665 ppb 1.97 1000.  
66 Zn 303.55 60.71 ppb 0.54 1000.  
68 Zn 295.45 59.09 ppb 1.99 #VALUE!  
75 As 6.23 1.246 ppb 6.46 1000.  
82 Se 0.536 0.1072 ppb 94.87 1000.  
88 Sr 59.6 11.92 ppb 2.22 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 3.398 0.6796 ppb 0.87 1000.  
107 Ag 0.0955 0.0191 ppb 20.02 500.  
109 Ag 0.185 0.037 ppb 15.80 #VALUE!  
111 Cd 0.8265 0.1653 ppb 29.61 #VALUE!  
114 Cd 0.3833 0.0767 ppb 14.26 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 33.68 6.736 ppb 1.08 1000.  
120 Sn 33.82 6.764 ppb 2.25 #VALUE!  
121 Sb 0.0691 0.0138 ppb 33.92 #VALUE!  
123 Sb 0.0685 0.0137 ppb 41.77 1000.  
135 Ba 139.35 27.87 ppb 2.17 1000.  
137 Ba 139.05 27.81 ppb 1.85 #VALUE!  
182 W 1.393 0.2786 ppb --- #VALUE!  
203 Tl 1.355 0.271 ppb 1.95 1000.  
205 Tl 1.34 0.268 ppb 3.94 #VALUE!  
208 Pb 34.075 6.815 ppb 1.57 1000.  
232 Th 99.55 19.91 ppb 2.74 1000.  
238 U 24.57 4.914 ppb 1.30 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3313162.80 0.52 3254874.00 101.8 69.5 - 130  
45 Sc 2727065.80 1.09 2845192.80 95.8 69.5 - 130  
72 Ge 608846.69 1.49 628164.81 96.9 69.5 - 130  
159 Tb 5201218.00 1.25 4911963.50 105.9 69.5 - 130  
209 Bi 2893810.50 1.30 2733046.80 105.9 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000110 



C:\ICPCHEM\1\DATA\JHG23A.B\051SMPL.D\051SMPL.D#

7/23/2014 2:35 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\051SMPL.D\051SMPL.D#
Date Acquired: Jul 23 2014  02:33 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-029
Misc Info: DILUTION 1.6/8
Vial Number: 2210
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 9.515 1.903 ppb 1.30 100.  
11 B 8.1 1.62 ppb 10.88 1000.  
23 Na 1,966.5 393.3 ppb 1.75 200000.  
25 Mg 32,275. 6,455. ppb 1.90 200000.  
27 Al 710,500. 142,100. ppb 2.21 200000.  
28 Si 16,315. 3,263. ppb 0.76 #VALUE!  
29 Si 10,460. 2,092. ppb 10.38 10000.  
39 K 4,120. 824. ppb 2.18 200000.  
43 Ca 12,415. 2,483. ppb 2.92 #VALUE!  
44 Ca 11,575. 2,315. ppb 2.20 200000.  
51 V 1,454. 290.8 ppb 2.29 1000.  
52 Cr 206.25 41.25 ppb 2.08 1000.  
53 Cr 247.3 49.46 ppb 2.80 #VALUE!  
55 Mn 4,446. 889.2 ppb 2.29 1000.  
56 Fe 432,300. 86,460. ppb 2.47 #VALUE!  
57 Fe 413,500. 82,700. ppb 1.87 100000.  
59 Co 188.15 37.63 ppb 1.80 1000.  
60 Ni 204.05 40.81 ppb 2.32 1000.  
63 Cu 568.5 113.7 ppb 2.14 #VALUE!  
65 Cu 574.5 114.9 ppb 1.79 1000.  
66 Zn 673.5 134.7 ppb 2.95 1000.  
68 Zn 765.5 153.1 ppb 2.86 #VALUE!  
75 As 9.98 1.996 ppb 5.63 1000.  
82 Se -2.0415 -0.4083 ppb 41.29 1000.  
88 Sr 536.5 107.3 ppb 1.25 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 4.84 0.968 ppb 8.45 1000.  
107 Ag 0.8995 0.1799 ppb 0.51 500.  
109 Ag 0.4551 0.091 ppb 16.89 #VALUE!  
111 Cd 4.5855 0.9171 ppb 3.90 #VALUE!  
114 Cd 1.0175 0.2035 ppb 5.44 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 33.72 6.744 ppb 1.84 1000.  
120 Sn 33.515 6.703 ppb 1.19 #VALUE!  
121 Sb 0.3228 0.0646 ppb 3.50 #VALUE!  
123 Sb 0.3492 0.0698 ppb 8.11 1000.  
135 Ba 5,030. 1,006. ppb 1.74 1000. >LDR
137 Ba 5,020. 1,004. ppb 2.31 #VALUE!  
182 W 0.4238 0.0848 ppb --- #VALUE!  
203 Tl 0.99 0.198 ppb 2.75 1000.  
205 Tl 1.0385 0.2077 ppb 4.94 #VALUE!  
208 Pb 93.1 18.62 ppb 1.90 1000.  
232 Th 44.2 8.84 ppb 6.10 1000.  
238 U 10.75 2.15 ppb 1.97 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3229573.80 2.30 3254874.00 99.2 69.5 - 130  
45 Sc 3045232.80 2.94 2845192.80 107.0 69.5 - 130  
72 Ge 626660.75 3.10 628164.81 99.8 69.5 - 130  
159 Tb 5137033.00 0.90 4911963.50 104.6 69.5 - 130  
209 Bi 2798444.00 0.48 2733046.80 102.4 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000111 



C:\ICPCHEM\1\DATA\JHG23A.B\052SMPL.D\052SMPL.D#

7/23/2014 2:39 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\052SMPL.D\052SMPL.D#
Date Acquired: Jul 23 2014  02:37 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-029L
Misc Info: DILUTION 0.4/10
Vial Number: 2211
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 25.00
Autodil  Factor: Undiluted
Final Dil Factor: 25.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 9.8475 0.3939 ppb 2.25 100.  
11 B 7.91 0.3164 ppb 14.25 1000.  
23 Na 2,271.25 90.85 ppb 0.46 200000.  
25 Mg 37,450. 1,498. ppb 0.63 200000.  
27 Al 789,500. 31,580. ppb 0.75 200000.  
28 Si 10,947.5 437.9 ppb 4.85 #VALUE!  
29 Si 14,827.5 593.1 ppb 16.38 10000.  
39 K 4,497.5 179.9 ppb 0.96 200000.  
43 Ca 14,222.5 568.9 ppb 4.20 #VALUE!  
44 Ca 12,437.5 497.5 ppb 0.75 200000.  
51 V 1,502.5 60.1 ppb 0.34 1000.  
52 Cr 212.2 8.488 ppb 1.03 1000.  
53 Cr 235.675 9.427 ppb 4.12 #VALUE!  
55 Mn 4,792.5 191.7 ppb 0.57 1000.  
56 Fe 453,250. 18,130. ppb 0.42 #VALUE!  
57 Fe 439,500. 17,580. ppb 0.61 100000.  
59 Co 196.15 7.846 ppb 0.80 1000.  
60 Ni 214.125 8.565 ppb 0.44 1000.  
63 Cu 602.75 24.11 ppb 0.74 #VALUE!  
65 Cu 607. 24.28 ppb 0.74 1000.  
66 Zn 710.75 28.43 ppb 0.73 1000.  
68 Zn 797. 31.88 ppb 1.13 #VALUE!  
75 As 7.67 0.3068 ppb 37.88 1000.  
82 Se -11.385 -0.4554 ppb 25.32 1000.  
88 Sr 550.5 22.02 ppb 0.77 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 5.2375 0.2095 ppb 6.00 1000.  
107 Ag 0.9168 0.0367 ppb 34.39 500.  
109 Ag 0.4683 0.0187 ppb 27.65 #VALUE!  
111 Cd 2.9025 0.1161 ppb 6.93 #VALUE!  
114 Cd 1.4233 0.0569 ppb 15.28 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 33.9 1.356 ppb 2.10 1000.  
120 Sn 35. 1.4 ppb 2.26 #VALUE!  
121 Sb 0.303 0.0121 ppb 12.76 #VALUE!  
123 Sb 0.3895 0.0156 ppb 25.83 1000.  
135 Ba 5,110. 204.4 ppb 0.25 1000.  
137 Ba 5,122.5 204.9 ppb 0.71 #VALUE!  
182 W 0.4538 0.0182 ppb --- #VALUE!  
203 Tl 0.9768 0.0391 ppb 22.92 1000.  
205 Tl 1.0235 0.0409 ppb 9.49 #VALUE!  
208 Pb 94.5 3.78 ppb 1.48 1000.  
232 Th 40.425 1.617 ppb 4.29 1000.  
238 U 10.6775 0.4271 ppb 2.43 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3231182.80 0.36 3254874.00 99.3 69.5 - 130  
45 Sc 2793575.30 0.31 2845192.80 98.2 69.5 - 130  
72 Ge 614020.50 0.48 628164.81 97.7 69.5 - 130  
159 Tb 5191958.00 0.57 4911963.50 105.7 69.5 - 130  
209 Bi 2925904.00 0.18 2733046.80 107.1 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000112 



C:\ICPCHEM\1\DATA\JHG23A.B\053SMPL.D\053SMPL.D#

7/23/2014 2:42 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\053SMPL.D\053SMPL.D#
Date Acquired: Jul 23 2014  02:40 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-029A
Misc Info: DILUTION 1.6/8
Vial Number: 2212
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 19.325 3.865 ppb 2.76 100.  
11 B 196.55 39.31 ppb 3.84 1000.  
23 Na 10,665. 2,133. ppb 1.24 200000.  
25 Mg 32,760. 6,552. ppb 1.88 200000.  
27 Al 702,500. 140,500. ppb 1.71 200000.  
28 Si 20,380. 4,076. ppb 5.43 #VALUE!  
29 Si 12,995. 2,599. ppb 4.08 10000.  
39 K 12,915. 2,583. ppb 1.89 200000.  
43 Ca 13,245. 2,649. ppb 2.16 #VALUE!  
44 Ca 12,350. 2,470. ppb 2.27 200000.  
51 V 1,496.5 299.3 ppb 2.89 1000.  
52 Cr 252.95 50.59 ppb 2.71 1000.  
53 Cr 292.3 58.46 ppb 2.92 #VALUE!  
55 Mn 4,440. 888. ppb 2.23 1000.  
56 Fe 431,100. 86,220. ppb 2.59 #VALUE!  
57 Fe 413,600. 82,720. ppb 2.25 100000.  
59 Co 196. 39.2 ppb 2.22 1000.  
60 Ni 222.95 44.59 ppb 2.54 1000.  
63 Cu 593. 118.6 ppb 2.51 #VALUE!  
65 Cu 598.5 119.7 ppb 2.45 1000.  
66 Zn 756.5 151.3 ppb 2.49 1000.  
68 Zn 856. 171.2 ppb 2.54 #VALUE!  
75 As 58.1 11.62 ppb 1.74 1000.  
82 Se 42.5 8.5 ppb 1.60 1000.  
88 Sr 577. 115.4 ppb 2.37 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 52.85 10.57 ppb 0.88 1000.  
107 Ag 10.435 2.087 ppb 1.61 500.  
109 Ag 9.95 1.99 ppb 3.63 #VALUE!  
111 Cd 13.99 2.798 ppb 2.75 #VALUE!  
114 Cd 10.845 2.169 ppb 3.54 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 78.55 15.71 ppb 3.58 1000.  
120 Sn 79.4 15.88 ppb 2.77 #VALUE!  
121 Sb 9.62 1.924 ppb 1.14 #VALUE!  
123 Sb 9.955 1.991 ppb 1.97 1000.  
135 Ba 5,050. 1,010. ppb 2.90 1000. >LDR
137 Ba 5,070. 1,014. ppb 1.76 #VALUE!  
182 W 49.16 9.832 ppb --- #VALUE!  
203 Tl 10.675 2.135 ppb 2.87 1000.  
205 Tl 10.73 2.146 ppb 0.16 #VALUE!  
208 Pb 102.5 20.5 ppb 1.24 1000.  
232 Th 50.2 10.04 ppb 1.44 1000.  
238 U 20.685 4.137 ppb 2.06 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3152956.30 2.17 3254874.00 96.9 69.5 - 130  
45 Sc 3029911.30 1.06 2845192.80 106.5 69.5 - 130  
72 Ge 623074.00 1.38 628164.81 99.2 69.5 - 130  
159 Tb 5061348.00 1.66 4911963.50 103.0 69.5 - 130  
209 Bi 2727454.30 1.92 2733046.80 99.8 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000113 



C:\ICPCHEM\1\DATA\JHG23A.B\054SMPL.D\054SMPL.D#

7/23/2014 2:46 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\054SMPL.D\054SMPL.D#
Date Acquired: Jul 23 2014  02:44 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-029S
Misc Info: DILUTION 1.6/8
Vial Number: 2301
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 58.25 11.65 ppb 2.17 100.  
11 B 430.7 86.14 ppb 2.23 1000.  
23 Na 9,115. 1,823. ppb 0.89 200000.  
25 Mg 48,360. 9,672. ppb 1.13 200000.  
27 Al 734,000. 146,800. ppb 1.22 200000.  
28 Si 17,910. 3,582. ppb 7.16 #VALUE!  
29 Si 10,375. 2,075. ppb 5.70 10000.  
39 K 12,865. 2,573. ppb 2.08 200000.  
43 Ca 20,735. 4,147. ppb 2.58 #VALUE!  
44 Ca 20,080. 4,016. ppb 1.78 200000.  
51 V 1,891.5 378.3 ppb 1.20 1000.  
52 Cr 371.15 74.23 ppb 0.74 1000.  
53 Cr 415.75 83.15 ppb 1.52 #VALUE!  
55 Mn 5,375. 1,075. ppb 0.97 1000. >LDR
56 Fe 416,200. 83,240. ppb 0.91 #VALUE!  
57 Fe 398,600. 79,720. ppb 0.73 100000.  
59 Co 660.5 132.1 ppb 1.38 1000.  
60 Ni 678.5 135.7 ppb 0.83 1000.  
63 Cu 818.5 163.7 ppb 1.11 #VALUE!  
65 Cu 826.5 165.3 ppb 1.24 1000.  
66 Zn 1,192. 238.4 ppb 0.86 1000.  
68 Zn 1,319.5 263.9 ppb 0.49 #VALUE!  
75 As 95.65 19.13 ppb 1.23 1000.  
82 Se 80.6 16.12 ppb 2.19 1000.  
88 Sr 1,115. 223. ppb 1.03 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 225.25 45.05 ppb 0.60 1000.  
107 Ag 49.305 9.861 ppb 0.94 500.  
109 Ag 48.445 9.689 ppb 0.29 #VALUE!  
111 Cd 224.75 44.95 ppb 0.76 #VALUE!  
114 Cd 222.2 44.44 ppb 0.05 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 445.2 89.04 ppb 1.44 1000.  
120 Sn 444.1 88.82 ppb 1.52 #VALUE!  
121 Sb 9.26 1.852 ppb 3.22 #VALUE!  
123 Sb 8.9 1.78 ppb 1.29 1000.  
135 Ba 6,730. 1,346. ppb 1.42 1000. >LDR
137 Ba 6,620. 1,324. ppb 1.52 #VALUE!  
182 W 13.32 2.664 ppb --- #VALUE!  
203 Tl 97.1 19.42 ppb 1.63 1000.  
205 Tl 96.25 19.25 ppb 1.78 #VALUE!  
208 Pb 186.65 37.33 ppb 1.00 1000.  
232 Th 39.48 7.896 ppb 1.19 1000.  
238 U 105. 21. ppb 1.46 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3213147.80 1.43 3254874.00 98.7 69.5 - 130  
45 Sc 3030875.50 1.37 2845192.80 106.5 69.5 - 130  
72 Ge 623804.00 1.23 628164.81 99.3 69.5 - 130  
159 Tb 4987651.00 1.04 4911963.50 101.5 69.5 - 130  
209 Bi 2705527.50 2.43 2733046.80 99.0 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000114 



C:\ICPCHEM\1\DATA\JHG23A.B\055SMPL.D\055SMPL.D#

7/23/2014 2:49 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\055SMPL.D\055SMPL.D#
Date Acquired: Jul 23 2014  02:47 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-029P
Misc Info: DILUTION 1.6/8
Vial Number: 2302
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 58.75 11.75 ppb 0.19 100.  
11 B 424.6 84.92 ppb 1.03 1000.  
23 Na 9,355. 1,871. ppb 0.84 200000.  
25 Mg 53,400. 10,680. ppb 0.61 200000.  
27 Al 859,500. 171,900. ppb 1.09 200000.  
28 Si 17,680. 3,536. ppb 5.73 #VALUE!  
29 Si 9,505. 1,901. ppb 0.77 10000.  
39 K 13,390. 2,678. ppb 1.14 200000.  
43 Ca 23,640. 4,728. ppb 1.00 #VALUE!  
44 Ca 22,635. 4,527. ppb 0.91 200000.  
51 V 2,177. 435.4 ppb 0.93 1000.  
52 Cr 420.55 84.11 ppb 0.92 1000.  
53 Cr 458.25 91.65 ppb 1.72 #VALUE!  
55 Mn 7,990. 1,598. ppb 1.09 1000. >LDR
56 Fe 515,500. 103,100. ppb 0.95 #VALUE!  
57 Fe 491,500. 98,300. ppb 0.95 100000.  
59 Co 708. 141.6 ppb 0.74 1000.  
60 Ni 724. 144.8 ppb 0.77 1000.  
63 Cu 917.5 183.5 ppb 0.74 #VALUE!  
65 Cu 922. 184.4 ppb 1.10 1000.  
66 Zn 1,318. 263.6 ppb 1.21 1000.  
68 Zn 1,454. 290.8 ppb 0.59 #VALUE!  
75 As 93.95 18.79 ppb 1.66 1000.  
82 Se 76.4 15.28 ppb 3.92 1000.  
88 Sr 1,175.5 235.1 ppb 0.29 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 208. 41.6 ppb 0.69 1000.  
107 Ag 49.575 9.915 ppb 0.35 500.  
109 Ag 49.16 9.832 ppb 0.86 #VALUE!  
111 Cd 226.9 45.38 ppb 0.22 #VALUE!  
114 Cd 223. 44.6 ppb 0.94 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 425.7 85.14 ppb 1.68 1000.  
120 Sn 426.6 85.32 ppb 1.73 #VALUE!  
121 Sb 7.865 1.573 ppb 3.42 #VALUE!  
123 Sb 7.74 1.548 ppb 2.79 1000.  
135 Ba 7,530. 1,506. ppb 1.75 1000. >LDR
137 Ba 7,370. 1,474. ppb 2.32 #VALUE!  
182 W 9.885 1.977 ppb --- #VALUE!  
203 Tl 96.5 19.3 ppb 0.40 1000.  
205 Tl 97.4 19.48 ppb 0.57 #VALUE!  
208 Pb 207.95 41.59 ppb 0.85 1000.  
232 Th 47.175 9.435 ppb 0.22 1000.  
238 U 109.35 21.87 ppb 0.29 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3147286.50 0.25 3254874.00 96.7 69.5 - 130  
45 Sc 3020152.80 0.99 2845192.80 106.1 69.5 - 130  
72 Ge 609876.88 1.39 628164.81 97.1 69.5 - 130  
159 Tb 4937612.00 1.23 4911963.50 100.5 69.5 - 130  
209 Bi 2655416.80 2.27 2733046.80 97.2 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000115 



C:\ICPCHEM\1\DATA\JHG23A.B\056SMPL.D\056SMPL.D#

7/23/2014 2:53 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\056SMPL.D\056SMPL.D#
Date Acquired: Jul 23 2014  02:50 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-031
Misc Info: DILUTION 1.6/8
Vial Number: 2303
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 11.12 2.224 ppb 0.72 100.  
11 B 14.105 2.821 ppb 13.45 1000.  
23 Na 2,372. 474.4 ppb 0.93 200000.  
25 Mg 47,445. 9,489. ppb 0.73 200000.  
27 Al 794,500. 158,900. ppb 0.90 200000.  
28 Si 10,775. 2,155. ppb 5.30 #VALUE!  
29 Si 5,335. 1,067. ppb 12.68 10000.  
39 K 3,823. 764.6 ppb 0.34 200000.  
43 Ca 18,090. 3,618. ppb 0.89 #VALUE!  
44 Ca 17,455. 3,491. ppb 1.17 200000.  
51 V 1,482. 296.4 ppb 0.29 1000.  
52 Cr 182.7 36.54 ppb 0.30 1000.  
53 Cr 228.85 45.77 ppb 0.60 #VALUE!  
55 Mn 4,183.5 836.7 ppb 0.32 1000.  
56 Fe 431,550. 86,310. ppb 0.56 #VALUE!  
57 Fe 412,200. 82,440. ppb 0.49 100000.  
59 Co 191.2 38.24 ppb 0.48 1000.  
60 Ni 213.75 42.75 ppb 1.24 1000.  
63 Cu 643.5 128.7 ppb 0.49 #VALUE!  
65 Cu 647.5 129.5 ppb 0.69 1000.  
66 Zn 753. 150.6 ppb 0.51 1000.  
68 Zn 834.5 166.9 ppb 0.08 #VALUE!  
75 As 10.56 2.112 ppb 10.90 1000.  
82 Se -5.045 -1.009 ppb 7.99 1000. LOW
88 Sr 518. 103.6 ppb 0.76 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 5.745 1.149 ppb 1.51 1000.  
107 Ag 0.937 0.1874 ppb 4.31 500.  
109 Ag 0.4571 0.0914 ppb 4.47 #VALUE!  
111 Cd 4.8165 0.9633 ppb 5.25 #VALUE!  
114 Cd 1.2285 0.2457 ppb 12.43 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 34.375 6.875 ppb 1.37 1000.  
120 Sn 34.21 6.842 ppb 1.18 #VALUE!  
121 Sb 0.3768 0.0754 ppb 6.61 #VALUE!  
123 Sb 0.3557 0.0711 ppb 31.45 1000.  
135 Ba 4,430.5 886.1 ppb 0.53 1000.  
137 Ba 4,465.5 893.1 ppb 0.29 #VALUE!  
182 W 0.4815 0.0963 ppb --- #VALUE!  
203 Tl 1.0415 0.2083 ppb 3.52 1000.  
205 Tl 1.1185 0.2237 ppb 1.13 #VALUE!  
208 Pb 96.2 19.24 ppb 0.70 1000.  
232 Th 39.97 7.994 ppb 0.28 1000.  
238 U 10.91 2.182 ppb 1.14 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3069878.50 1.16 3254874.00 94.3 69.5 - 130  
45 Sc 2956139.00 2.63 2845192.80 103.9 69.5 - 130  
72 Ge 612472.19 2.71 628164.81 97.5 69.5 - 130  
159 Tb 5037646.00 0.99 4911963.50 102.6 69.5 - 130  
209 Bi 2729456.30 1.24 2733046.80 99.9 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000116 



C:\ICPCHEM\1\DATA\JHG23A.B\057SMPL.D\057SMPL.D#

7/23/2014 2:56 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\057SMPL.D\057SMPL.D#
Date Acquired: Jul 23 2014  02:54 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-033
Misc Info: DILUTION 1.6/8
Vial Number: 2304
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 5.135 1.027 ppb 1.00 100.  
11 B 20.26 4.052 ppb 2.18 1000.  
23 Na 1,200.5 240.1 ppb 0.84 200000.  
25 Mg 15,895. 3,179. ppb 1.50 200000.  
27 Al 326,650. 65,330. ppb 1.51 200000.  
28 Si 16,535. 3,307. ppb 3.42 #VALUE!  
29 Si 11,890. 2,378. ppb 2.66 10000.  
39 K 3,301.5 660.3 ppb 1.12 200000.  
43 Ca 25,645. 5,129. ppb 3.03 #VALUE!  
44 Ca 25,365. 5,073. ppb 1.26 200000.  
51 V 1,257.5 251.5 ppb 1.58 1000.  
52 Cr 96.75 19.35 ppb 1.09 1000.  
53 Cr 140.4 28.08 ppb 0.95 #VALUE!  
55 Mn 852. 170.4 ppb 1.28 1000.  
56 Fe 176,800. 35,360. ppb 1.58 #VALUE!  
57 Fe 169,450. 33,890. ppb 1.35 100000.  
59 Co 73.35 14.67 ppb 1.76 1000.  
60 Ni 89.65 17.93 ppb 2.04 1000.  
63 Cu 248.35 49.67 ppb 1.71 #VALUE!  
65 Cu 252.45 50.49 ppb 1.76 1000.  
66 Zn 398.3 79.66 ppb 1.20 1000.  
68 Zn 445.15 89.03 ppb 1.92 #VALUE!  
75 As 7.94 1.588 ppb 2.72 1000.  
82 Se -1.2705 -0.2541 ppb 58.72 1000.  
88 Sr 623. 124.6 ppb 1.46 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 7.03 1.406 ppb 1.57 1000.  
107 Ag 0.4392 0.0878 ppb 5.30 500.  
109 Ag 0.2389 0.0478 ppb 6.24 #VALUE!  
111 Cd 2.305 0.461 ppb 19.30 #VALUE!  
114 Cd 0.7845 0.1569 ppb 3.61 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 30.08 6.016 ppb 1.93 1000.  
120 Sn 30.075 6.015 ppb 1.45 #VALUE!  
121 Sb 0.219 0.0438 ppb 19.76 #VALUE!  
123 Sb 0.261 0.0522 ppb 7.01 1000.  
135 Ba 2,181.5 436.3 ppb 1.63 1000.  
137 Ba 2,182. 436.4 ppb 1.26 #VALUE!  
182 W 0.3643 0.0729 ppb --- #VALUE!  
203 Tl 0.8005 0.1601 ppb 8.86 1000.  
205 Tl 0.8015 0.1603 ppb 0.65 #VALUE!  
208 Pb 43.34 8.668 ppb 0.92 1000.  
232 Th 18.57 3.714 ppb 1.85 1000.  
238 U 18.21 3.642 ppb 0.67 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3060891.30 0.61 3254874.00 94.0 69.5 - 130  
45 Sc 2769764.80 1.39 2845192.80 97.3 69.5 - 130  
72 Ge 596726.56 0.92 628164.81 95.0 69.5 - 130  
159 Tb 4998575.50 0.86 4911963.50 101.8 69.5 - 130  
209 Bi 2815225.30 0.84 2733046.80 103.0 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000117 



C:\ICPCHEM\1\DATA\JHG23A.B\058SMPL.D\058SMPL.D#

7/23/2014 3:00 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\058SMPL.D\058SMPL.D#
Date Acquired: Jul 23 2014  02:57 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-035
Misc Info: DILUTION 1.6/8
Vial Number: 2305
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 17.96 3.592 ppb 1.58 100.  
11 B 30.25 6.05 ppb 0.80 1000.  
23 Na 733. 146.6 ppb 0.63 200000.  
25 Mg 46,270. 9,254. ppb 0.65 200000.  
27 Al 780,000. 156,000. ppb 0.79 200000.  
28 Si 16,530. 3,306. ppb 4.08 #VALUE!  
29 Si 8,965. 1,793. ppb 2.60 10000.  
39 K 9,120. 1,824. ppb 1.19 200000.  
43 Ca 14,465. 2,893. ppb 1.11 #VALUE!  
44 Ca 13,440. 2,688. ppb 0.77 200000.  
51 V 1,440.5 288.1 ppb 1.59 1000.  
52 Cr 212.9 42.58 ppb 2.01 1000.  
53 Cr 257.35 51.47 ppb 2.05 #VALUE!  
55 Mn 3,659.5 731.9 ppb 1.72 1000.  
56 Fe 472,350. 94,470. ppb 1.72 #VALUE!  
57 Fe 451,150. 90,230. ppb 1.30 100000.  
59 Co 198.4 39.68 ppb 0.79 1000.  
60 Ni 209.4 41.88 ppb 0.93 1000.  
63 Cu 671. 134.2 ppb 1.52 #VALUE!  
65 Cu 679.5 135.9 ppb 1.69 1000.  
66 Zn 927.5 185.5 ppb 0.77 1000.  
68 Zn 1,441.5 288.3 ppb 1.38 #VALUE!  
75 As 22.515 4.503 ppb 4.69 1000.  
82 Se -1.998 -0.3996 ppb 141.09 1000.  
88 Sr 398. 79.6 ppb 1.29 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 11.475 2.295 ppb 3.17 1000.  
107 Ag 1.581 0.3162 ppb 5.64 500.  
109 Ag 1.097 0.2194 ppb 3.74 #VALUE!  
111 Cd 5.935 1.187 ppb 2.10 #VALUE!  
114 Cd 2.11 0.422 ppb 2.73 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 36.13 7.226 ppb 1.17 1000.  
120 Sn 35.905 7.181 ppb 1.86 #VALUE!  
121 Sb 0.866 0.1732 ppb 3.34 #VALUE!  
123 Sb 0.875 0.175 ppb 4.96 1000.  
135 Ba 22,255. 4,451. ppb 0.79 1000. >LDR
137 Ba 22,150. 4,430. ppb 1.24 #VALUE!  
182 W 1.965 0.393 ppb --- #VALUE!  
203 Tl 1.5925 0.3185 ppb 8.19 1000.  
205 Tl 1.649 0.3298 ppb 5.62 #VALUE!  
208 Pb 420.6 84.12 ppb 1.95 1000.  
232 Th 59.05 11.81 ppb 1.83 1000.  
238 U 16.085 3.217 ppb 2.43 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3038861.50 1.49 3254874.00 93.4 69.5 - 130  
45 Sc 3003611.50 0.68 2845192.80 105.6 69.5 - 130  
72 Ge 607322.19 1.89 628164.81 96.7 69.5 - 130  
159 Tb 4927029.00 0.98 4911963.50 100.3 69.5 - 130  
209 Bi 2642924.30 2.34 2733046.80 96.7 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000118 



C:\ICPCHEM\1\DATA\JHG23A.B\059SMPL.D\059SMPL.D#

7/23/2014 3:03 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\059SMPL.D\059SMPL.D#
Date Acquired: Jul 23 2014  03:01 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-039
Misc Info: DILUTION 1.6/8
Vial Number: 2306
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 5.655 1.131 ppb 2.62 100.  
11 B 14.855 2.971 ppb 3.21 1000.  
23 Na 13,225. 2,645. ppb 2.44 200000.  
25 Mg 25,650. 5,130. ppb 2.19 200000.  
27 Al 328,850. 65,770. ppb 2.55 200000.  
28 Si 17,415. 3,483. ppb 6.44 #VALUE!  
29 Si 12,835. 2,567. ppb 5.24 10000.  
39 K 5,815. 1,163. ppb 3.07 200000.  
43 Ca 52,550. 10,510. ppb 2.34 #VALUE!  
44 Ca 51,200. 10,240. ppb 3.00 200000.  
51 V 890.5 178.1 ppb 3.68 1000.  
52 Cr 158.75 31.75 ppb 3.39 1000.  
53 Cr 217.95 43.59 ppb 2.53 #VALUE!  
55 Mn 1,504.5 300.9 ppb 2.87 1000.  
56 Fe 196,250. 39,250. ppb 2.71 #VALUE!  
57 Fe 188,100. 37,620. ppb 2.77 100000.  
59 Co 88.6 17.72 ppb 3.42 1000.  
60 Ni 171.85 34.37 ppb 2.62 1000.  
63 Cu 546.5 109.3 ppb 3.27 #VALUE!  
65 Cu 553.5 110.7 ppb 3.01 1000.  
66 Zn 587.5 117.5 ppb 2.78 1000.  
68 Zn 627. 125.4 ppb 4.01 #VALUE!  
75 As 11.185 2.237 ppb 3.45 1000.  
82 Se 1.613 0.3226 ppb 80.56 1000.  
88 Sr 1,018.5 203.7 ppb 3.07 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 4.5355 0.9071 ppb 2.98 1000.  
107 Ag 0.7785 0.1557 ppb 6.87 500.  
109 Ag 0.6725 0.1345 ppb 11.55 #VALUE!  
111 Cd 2.9305 0.5861 ppb 8.25 #VALUE!  
114 Cd 2.1665 0.4333 ppb 5.70 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 30.23 6.046 ppb 3.68 1000.  
120 Sn 30.24 6.048 ppb 3.82 #VALUE!  
121 Sb 0.4819 0.0964 ppb 12.36 #VALUE!  
123 Sb 0.5505 0.1101 ppb 6.28 1000.  
135 Ba 2,233.5 446.7 ppb 3.48 1000.  
137 Ba 2,234. 446.8 ppb 3.17 #VALUE!  
182 W 0.3826 0.0765 ppb --- #VALUE!  
203 Tl 1.487 0.2974 ppb 6.47 1000.  
205 Tl 1.4465 0.2893 ppb 3.26 #VALUE!  
208 Pb 77.6 15.52 ppb 3.31 1000.  
232 Th 21.77 4.354 ppb 3.13 1000.  
238 U 8.485 1.697 ppb 2.73 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 3024076.50 2.31 3254874.00 92.9 69.5 - 130  
45 Sc 2705558.00 1.57 2845192.80 95.1 69.5 - 130  
72 Ge 586662.69 1.18 628164.81 93.4 69.5 - 130  
159 Tb 4984478.50 2.26 4911963.50 101.5 69.5 - 130  
209 Bi 2803486.80 3.53 2733046.80 102.6 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\060_CCV.D\060_CCV.D#

7/23/2014 3:06 PM C:\ICPCHEM\1\RPTTMP\CCV-1.qct Page 1 of 1

CCV QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\060_CCV.D\060_CCV.D#
Date Acquired: Jul 23 2014  03:04 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCV
Misc Info:
Vial Number: 1206
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Dilution Factor: 1.00
QC Range (%): 89.5 - 110.5

QC Elements
Element Conc. RSD(%) Expected Rec (%) Flag
9 Be 23.9 ppb 1.46 25 95.6  
11 B 24.43 ppb 1.80 25 97.72  
23 Na 4,905. ppb 0.52 5,000 98.1  
25 Mg 4,942. ppb 0.71 5,000 98.84  
27 Al 498.6 ppb 0.43 500 99.72  
28 Si 219.2 ppb 19.55 500 43.84  
29 Si 211.7 ppb 50.78 500 42.34 Fail
39 K 4,907. ppb 0.58 5,000 98.14  
43 Ca 4,935. ppb 1.06 5,000 98.7  
44 Ca 5,033. ppb 0.50 5,000 100.66  
51 V 24.14 ppb 0.74 25 96.56  
52 Cr 24.31 ppb 1.03 25 97.24  
53 Cr 23.42 ppb 2.31 25 93.68  
55 Mn 24.43 ppb 0.69 25 97.72  
56 Fe 4,903. ppb 0.67 5,000 98.06  
57 Fe 4,978. ppb 0.90 5,000 99.56  
59 Co 24.53 ppb 1.11 25 98.12  
60 Ni 24.39 ppb 0.83 25 97.56  
63 Cu 24.53 ppb 0.86 25 98.12  
65 Cu 24.66 ppb 0.23 25 98.64  
66 Zn 24.81 ppb 1.57 25 99.24  
68 Zn 24.85 ppb 1.35 25 99.4  
75 As 24.49 ppb 0.47 25 97.96  
82 Se 24.64 ppb 1.10 25 98.56  
88 Sr 25.19 ppb 1.17 25 100.76  
89 Y -------- --- -------- --- #VALUE!  
98 Mo 25.11 ppb 0.07 25 100.44  
107 Ag 25.87 ppb 0.51 25 103.48  
109 Ag 25.74 ppb 0.14 25 102.96  
111 Cd 25.9 ppb 1.17 25 103.6  
114 Cd 25.91 ppb 0.43 25 103.64  
115 In -------- --- -------- --- #VALUE!  
118 Sn 24.03 ppb 0.98 25 96.12  
120 Sn 24.25 ppb 0.93 25 97  
121 Sb 24.12 ppb 2.08 25 96.48  
123 Sb 24.01 ppb 1.57 25 96.04  
135 Ba 23.88 ppb 0.64 25 95.52  
137 Ba 24.12 ppb 1.92 25 96.48  
182 W 25. ppb 1.59 25 100  
203 Tl 24.39 ppb 0.43 25 97.56  
205 Tl 24.54 ppb 1.20 25 98.16  
208 Pb 24.61 ppb 0.59 25 98.44  
232 Th 23.23 ppb 2.18 25 92.92  
238 U 24.13 ppb 0.74 25 96.52  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2895058.00 0.87 3254874.00 88.9 80 - 120.4  
45 Sc 2598972.50 0.20 2845192.80 91.3 80 - 120.4  
72 Ge 579249.19 0.58 628164.81 92.2 80 - 120.4  
159 Tb 4870884.00 1.57 4911963.50 99.2 80 - 120.4  
209 Bi 2764278.00 1.26 2733046.80 101.1 80 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\061_CCB.D\061_CCB.D#

7/23/2014 3:10 PM C:\ICPCHEM\1\RPTTMP\CCB-1.qct Page 1 of 1

CCB QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\061_CCB.D\061_CCB.D#
Date Acquired: Jul 23 2014  03:07 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCB
Misc Info:
Vial Number: 1207
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: 6-CCB
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) High Limit Flag
9 Be 0.0049 ppb 44.63 1.00  
11 B 0.4081 ppb 23.10 1.00  
23 Na -0.9575 ppb 21.77 1.00  
25 Mg 0.6385 ppb 5.83 1.00  
27 Al 2.117 ppb 9.73 1.00  
28 Si -301.3 ppb 28.46 1.00  
29 Si -32.56 ppb 115.26 1.00  
39 K -2.201 ppb 105.13 1.00  
43 Ca 2.554 ppb 210.30 1.00  
44 Ca -9.665 ppb 38.59 1.00  
51 V -0.0253 ppb 164.81 1.00  
52 Cr -0.0367 ppb 22.96 1.00  
53 Cr -0.6369 ppb 29.06 1.00  
55 Mn 0.0467 ppb 5.95 1.00  
56 Fe -13.6 ppb 67.14 1.00  
57 Fe -0.7116 ppb 735.39 1.00  
59 Co -0.0143 ppb 44.03 1.00  
60 Ni -0.016 ppb 88.46 1.00  
63 Cu -0.0176 ppb 36.97 1.00  
65 Cu -0.0138 ppb 78.54 1.00  
66 Zn -0.0251 ppb 60.91 1.00  
68 Zn 0.3121 ppb 53.41 1.00  
75 As 0.0241 ppb 387.86 1.00  
82 Se -0.2097 ppb 65.00 1.00  
88 Sr 0.0094 ppb 43.51 1.00  
89 Y -------- --- -------- ---  
98 Mo 0.0392 ppb 5.20 1.00  
107 Ag 0.0002 ppb 946.90 1.00  
109 Ag 0.0013 ppb 355.62 1.00  
111 Cd -0.032 ppb 17.81 1.00  
114 Cd 0.005 ppb 81.96 1.00  
115 In -------- --- -------- ---  
118 Sn 0.0629 ppb 39.36 1.00  
120 Sn 0.0693 ppb 23.85 1.00  
121 Sb 0.0149 ppb 4.31 1.00  
123 Sb 0.0195 ppb 39.18 1.00  
135 Ba 0.0221 ppb 56.99 1.00  
137 Ba 0.0112 ppb 44.47 1.00  
182 W 0.0827 ppb 6.72 1.00  
203 Tl -0.0014 ppb 211.39 1.00  
205 Tl 0.0135 ppb 22.77 1.00  
208 Pb -0.0002 ppb 2658.30 1.00  
232 Th 0.2169 ppb 31.39 1.00 Fail
238 U 0.002 ppb 36.40 1.00  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2980284.00 1.25 3254874.00 91.6 79.5 - 120  
45 Sc 2622414.30 0.64 2845192.80 92.2 79.5 - 120  
72 Ge 585718.19 0.75 628164.81 93.2 79.5 - 120  
159 Tb 4878963.50 0.56 4911963.50 99.3 79.5 - 120  
209 Bi 2787550.00 0.36 2733046.80 102.0 79.5 - 120  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\062SMPL.D\062SMPL.D#

7/23/2014 3:13 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\062SMPL.D\062SMPL.D#
Date Acquired: Jul 23 2014  03:11 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5267-001
Misc Info:
Vial Number: 2307
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0039 0.0039 ppb 9.38 100.  
11 B 0.5412 0.5412 ppb 11.91 1000.  
23 Na 820.3 820.3 ppb 2.37 200000.  
25 Mg 3,801. 3,801. ppb 2.35 200000.  
27 Al 3.834 3.834 ppb 5.32 200000.  
28 Si 2,156. 2,156. ppb 7.19 #VALUE!  
29 Si 1,890. 1,890. ppb 15.04 10000.  
39 K 354.7 354.7 ppb 3.96 200000.  
43 Ca 44,410. 44,410. ppb 2.71 #VALUE!  
44 Ca 42,490. 42,490. ppb 1.90 200000.  
51 V 0.0597 0.0597 ppb 76.27 1000.  
52 Cr 0.1705 0.1705 ppb 11.52 1000.  
53 Cr 5.415 5.415 ppb 6.04 #VALUE!  
55 Mn 0.3184 0.3184 ppb 1.39 1000.  
56 Fe 12.27 12.27 ppb 13.89 #VALUE!  
57 Fe 91.49 91.49 ppb 13.34 100000.  
59 Co 0.048 0.048 ppb 12.45 1000.  
60 Ni 0.096 0.096 ppb 32.35 1000.  
63 Cu 5.213 5.213 ppb 0.75 #VALUE!  
65 Cu 5.37 5.37 ppb 3.42 1000.  
66 Zn 11.5 11.5 ppb 1.00 1000.  
68 Zn 11. 11. ppb 2.26 #VALUE!  
75 As 0.1303 0.1303 ppb 156.49 1000.  
82 Se 0.0226 0.0226 ppb 1429.10 1000.  
88 Sr 189. 189. ppb 0.69 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.0489 0.0489 ppb 8.05 1000.  
107 Ag 0.0028 0.0028 ppb 152.06 500.  
109 Ag 0.005 0.005 ppb 40.38 #VALUE!  
111 Cd -0.063 -0.063 ppb 64.66 #VALUE!  
114 Cd 0.0091 0.0091 ppb 30.70 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.1248 0.1248 ppb 9.33 1000.  
120 Sn 0.1426 0.1426 ppb 7.31 #VALUE!  
121 Sb 0.0074 0.0074 ppb 24.26 #VALUE!  
123 Sb 0.0098 0.0098 ppb 29.43 1000.  
135 Ba 0.6971 0.6971 ppb 9.84 1000.  
137 Ba 0.6735 0.6735 ppb 9.86 #VALUE!  
182 W 0.021 0.021 ppb --- #VALUE!  
203 Tl -0.0007 -0.0007 ppb 255.82 1000.  
205 Tl 0.0025 0.0025 ppb 153.84 #VALUE!  
208 Pb 0.2634 0.2634 ppb 1.97 1000.  
232 Th 0.154 0.154 ppb 9.25 1000.  
238 U 0.1586 0.1586 ppb 1.95 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2983028.00 0.62 3254874.00 91.6 69.5 - 130  
45 Sc 2648188.50 2.13 2845192.80 93.1 69.5 - 130  
72 Ge 596757.19 0.93 628164.81 95.0 69.5 - 130  
159 Tb 4984434.00 0.97 4911963.50 101.5 69.5 - 130  
209 Bi 2806626.50 0.24 2733046.80 102.7 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\063SMPL.D\063SMPL.D#

7/23/2014 3:16 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\063SMPL.D\063SMPL.D#
Date Acquired: Jul 23 2014  03:14 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5279-001
Misc Info:
Vial Number: 2308
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0043 0.0043 ppb 42.56 100.  
11 B 410.1 410.1 ppb 0.69 1000.  
23 Na 208,600. 208,600. ppb 1.83 200000. >LDR
25 Mg 3,495. 3,495. ppb 1.20 200000.  
27 Al 673.1 673.1 ppb 1.24 200000.  
28 Si 1,204. 1,204. ppb 8.69 #VALUE!  
29 Si 851.4 851.4 ppb 7.68 10000.  
39 K 8,511. 8,511. ppb 0.93 200000.  
43 Ca 11,410. 11,410. ppb 1.69 #VALUE!  
44 Ca 11,170. 11,170. ppb 1.02 200000.  
51 V 0.5756 0.5756 ppb 11.01 1000.  
52 Cr 0.5451 0.5451 ppb 2.18 1000.  
53 Cr 5.279 5.279 ppb 1.34 #VALUE!  
55 Mn 10.4 10.4 ppb 0.95 1000.  
56 Fe 53.51 53.51 ppb 3.82 #VALUE!  
57 Fe 64.44 64.44 ppb 5.22 100000.  
59 Co 43.59 43.59 ppb 0.96 1000.  
60 Ni 107.6 107.6 ppb 0.02 1000.  
63 Cu 12.77 12.77 ppb 1.31 #VALUE!  
65 Cu 10.82 10.82 ppb 1.43 1000.  
66 Zn 22.03 22.03 ppb 0.73 1000.  
68 Zn 21.92 21.92 ppb 2.55 #VALUE!  
75 As 1.869 1.869 ppb 10.90 1000.  
82 Se 7.986 7.986 ppb 3.54 1000.  
88 Sr 105.7 105.7 ppb 0.90 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 593.9 593.9 ppb 1.38 1000.  
107 Ag 0.0609 0.0609 ppb 4.44 500.  
109 Ag 0.0641 0.0641 ppb 10.82 #VALUE!  
111 Cd 0.1501 0.1501 ppb 19.71 #VALUE!  
114 Cd 0.2018 0.2018 ppb 9.86 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.1329 0.1329 ppb 17.06 1000.  
120 Sn 0.13 0.13 ppb 6.78 #VALUE!  
121 Sb 0.6717 0.6717 ppb 1.19 #VALUE!  
123 Sb 0.6963 0.6963 ppb 1.61 1000.  
135 Ba 5.994 5.994 ppb 1.09 1000.  
137 Ba 5.956 5.956 ppb 2.30 #VALUE!  
182 W 87.67 87.67 ppb --- #VALUE!  
203 Tl 0.0107 0.0107 ppb 32.51 1000.  
205 Tl 0.0082 0.0082 ppb 96.31 #VALUE!  
208 Pb 0.5018 0.5018 ppb 2.28 1000.  
232 Th 0.2914 0.2914 ppb 14.99 1000.  
238 U 0.0525 0.0525 ppb 3.63 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2712750.30 0.29 3254874.00 83.3 69.5 - 130  
45 Sc 2561703.30 2.29 2845192.80 90.0 69.5 - 130  
72 Ge 570552.63 1.96 628164.81 90.8 69.5 - 130  
159 Tb 4611813.50 1.91 4911963.50 93.9 69.5 - 130  
209 Bi 2457974.80 2.12 2733046.80 89.9 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000123 



C:\ICPCHEM\1\DATA\JHG23A.B\064SMPL.D\064SMPL.D#

7/23/2014 3:20 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\064SMPL.D\064SMPL.D#
Date Acquired: Jul 23 2014  03:18 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5281-001
Misc Info:
Vial Number: 2309
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0037 0.0037 ppb 71.99 100.  
11 B 93.84 93.84 ppb 0.35 1000.  
23 Na 42,170. 42,170. ppb 0.64 200000.  
25 Mg 3,619. 3,619. ppb 1.16 200000.  
27 Al 19.28 19.28 ppb 4.39 200000.  
28 Si 2,723. 2,723. ppb 3.58 #VALUE!  
29 Si 1,989. 1,989. ppb 4.04 10000.  
39 K 6,487. 6,487. ppb 0.57 200000.  
43 Ca 35,520. 35,520. ppb 0.63 #VALUE!  
44 Ca 34,140. 34,140. ppb 0.48 200000.  
51 V 0.3401 0.3401 ppb 36.84 1000.  
52 Cr 0.3286 0.3286 ppb 5.13 1000.  
53 Cr 4.79 4.79 ppb 6.33 #VALUE!  
55 Mn 54.21 54.21 ppb 0.41 1000.  
56 Fe 157.7 157.7 ppb 1.91 #VALUE!  
57 Fe 209.2 209.2 ppb 0.60 100000.  
59 Co 0.3752 0.3752 ppb 1.81 1000.  
60 Ni 1.314 1.314 ppb 1.95 1000.  
63 Cu 2.45 2.45 ppb 2.27 #VALUE!  
65 Cu 2.099 2.099 ppb 1.64 1000.  
66 Zn 9.742 9.742 ppb 0.86 1000.  
68 Zn 9.471 9.471 ppb 2.98 #VALUE!  
75 As 1.179 1.179 ppb 14.93 1000.  
82 Se 0.2373 0.2373 ppb 34.83 1000.  
88 Sr 135.3 135.3 ppb 0.47 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 2.201 2.201 ppb 3.72 1000.  
107 Ag 0.0332 0.0332 ppb 26.49 500.  
109 Ag 0.0325 0.0325 ppb 7.33 #VALUE!  
111 Cd -0.122 -0.122 ppb 31.28 #VALUE!  
114 Cd 0.0117 0.0117 ppb 26.95 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 1.215 1.215 ppb 0.69 1000.  
120 Sn 1.209 1.209 ppb 4.28 #VALUE!  
121 Sb 0.1357 0.1357 ppb 5.12 #VALUE!  
123 Sb 0.1442 0.1442 ppb 3.12 1000.  
135 Ba 7.452 7.452 ppb 4.93 1000.  
137 Ba 7.318 7.318 ppb 1.45 #VALUE!  
182 W 0.2422 0.2422 ppb --- #VALUE!  
203 Tl -0.0028 -0.0028 ppb 100.92 1000.  
205 Tl 0.0018 0.0018 ppb 82.23 #VALUE!  
208 Pb 0.192 0.192 ppb 5.96 1000.  
232 Th 0.1387 0.1387 ppb 10.83 1000.  
238 U 0.0218 0.0218 ppb 11.91 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2791596.50 0.34 3254874.00 85.8 69.5 - 130  
45 Sc 2550319.00 0.50 2845192.80 89.6 69.5 - 130  
72 Ge 575420.75 0.53 628164.81 91.6 69.5 - 130  
159 Tb 4741126.50 0.42 4911963.50 96.5 69.5 - 130  
209 Bi 2601785.00 1.45 2733046.80 95.2 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\065SMPL.D\065SMPL.D#

7/23/2014 3:24 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\065SMPL.D\065SMPL.D#
Date Acquired: Jul 23 2014  03:21 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-005
Misc Info: DILUTION 1.6/8
Vial Number: 2310
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 1.5835 0.3167 ppb 4.62 100.  
11 B 15.935 3.187 ppb 18.37 1000.  
23 Na 1,178. 235.6 ppb 4.54 200000.  
25 Mg 2,959. 591.8 ppb 0.72 200000.  
27 Al 457,650. 91,530. ppb 0.60 200000.  
28 Si 21,155. 4,231. ppb 2.84 #VALUE!  
29 Si 12,965. 2,593. ppb 4.38 10000.  
39 K 2,543.5 508.7 ppb 0.81 200000.  
43 Ca 9,685. 1,937. ppb 2.98 #VALUE!  
44 Ca 9,000. 1,800. ppb 1.28 200000.  
51 V 1,019. 203.8 ppb 0.82 1000.  
52 Cr 220.5 44.1 ppb 0.68 1000.  
53 Cr 268.5 53.7 ppb 1.09 #VALUE!  
55 Mn 1,513.5 302.7 ppb 0.41 1000.  
56 Fe 360,250. 72,050. ppb 0.69 #VALUE!  
57 Fe 345,900. 69,180. ppb 0.38 100000.  
59 Co 37.865 7.573 ppb 0.47 1000.  
60 Ni 151.1 30.22 ppb 0.61 1000.  
63 Cu 262.25 52.45 ppb 0.37 #VALUE!  
65 Cu 263.25 52.65 ppb 0.42 1000.  
66 Zn 395. 79. ppb 1.04 1000.  
68 Zn 422.3 84.46 ppb 1.03 #VALUE!  
75 As 24.69 4.938 ppb 3.01 1000.  
82 Se 0.5215 0.1043 ppb 47.85 1000.  
88 Sr 85.3 17.06 ppb 0.77 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 19.51 3.902 ppb 1.52 1000.  
107 Ag 0.6375 0.1275 ppb 9.20 500.  
109 Ag 0.2157 0.0431 ppb 24.11 #VALUE!  
111 Cd 2.928 0.5856 ppb 13.46 #VALUE!  
114 Cd 0.2957 0.0591 ppb 4.46 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 35.65 7.13 ppb 1.02 1000.  
120 Sn 35.81 7.162 ppb 0.13 #VALUE!  
121 Sb 1.281 0.2562 ppb 2.68 #VALUE!  
123 Sb 1.3 0.26 ppb 5.03 1000.  
135 Ba 1,477.5 295.5 ppb 0.81 1000.  
137 Ba 1,477. 295.4 ppb 0.17 #VALUE!  
182 W 0.6595 0.1319 ppb --- #VALUE!  
203 Tl 2.3705 0.4741 ppb 5.95 1000.  
205 Tl 2.401 0.4802 ppb 4.02 #VALUE!  
208 Pb 136.1 27.22 ppb 0.71 1000.  
232 Th 81.65 16.33 ppb 1.05 1000.  
238 U 18. 3.6 ppb 0.51 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2940796.50 0.22 3254874.00 90.4 69.5 - 130  
45 Sc 2770507.00 0.92 2845192.80 97.4 69.5 - 130  
72 Ge 601152.69 0.89 628164.81 95.7 69.5 - 130  
159 Tb 4863535.50 0.30 4911963.50 99.0 69.5 - 130  
209 Bi 2660186.80 0.19 2733046.80 97.3 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\066SMPL.D\066SMPL.D#

7/23/2014 3:27 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\066SMPL.D\066SMPL.D#
Date Acquired: Jul 23 2014  03:25 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-005L
Misc Info: DILUTION 0.4/10
Vial Number: 2311
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 25.00
Autodil  Factor: Undiluted
Final Dil Factor: 25.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 1.5825 0.0633 ppb 14.78 100.  
11 B 28.85 1.154 ppb 22.73 1000.  
23 Na 1,250.5 50.02 ppb 0.72 200000.  
25 Mg 3,155. 126.2 ppb 1.44 200000.  
27 Al 491,000. 19,640. ppb 0.53 200000.  
28 Si 18,457.5 738.3 ppb 6.23 #VALUE!  
29 Si 8,117.5 324.7 ppb 42.93 10000.  
39 K 2,577.5 103.1 ppb 7.05 200000.  
43 Ca 10,047.5 401.9 ppb 6.60 #VALUE!  
44 Ca 9,575. 383. ppb 3.31 200000.  
51 V 1,039.25 41.57 ppb 0.73 1000.  
52 Cr 228.575 9.143 ppb 1.30 1000.  
53 Cr 264.25 10.57 ppb 0.70 #VALUE!  
55 Mn 1,607.75 64.31 ppb 0.84 1000.  
56 Fe 375,000. 15,000. ppb 0.73 #VALUE!  
57 Fe 368,250. 14,730. ppb 0.15 100000.  
59 Co 39.075 1.563 ppb 1.25 1000.  
60 Ni 157.725 6.309 ppb 0.99 1000.  
63 Cu 274. 10.96 ppb 0.54 #VALUE!  
65 Cu 282. 11.28 ppb 0.92 1000.  
66 Zn 413. 16.52 ppb 0.82 1000.  
68 Zn 436.25 17.45 ppb 0.67 #VALUE!  
75 As 26.625 1.065 ppb 8.80 1000.  
82 Se -8.855 -0.3542 ppb 24.37 1000.  
88 Sr 88.575 3.543 ppb 0.84 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 20.64 0.8256 ppb 1.20 1000.  
107 Ag 0.3973 0.0159 ppb 33.47 500.  
109 Ag 0.0749 0.003 ppb 47.80 #VALUE!  
111 Cd 1.2633 0.0505 ppb 46.61 #VALUE!  
114 Cd 0.409 0.0164 ppb 32.14 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 35.725 1.429 ppb 1.76 1000.  
120 Sn 36.275 1.451 ppb 1.78 #VALUE!  
121 Sb 1.2413 0.0497 ppb 5.94 #VALUE!  
123 Sb 1.3205 0.0528 ppb 16.63 1000.  
135 Ba 1,501.5 60.06 ppb 0.87 1000.  
137 Ba 1,501.75 60.07 ppb 0.64 #VALUE!  
182 W 1.2673 0.0507 ppb --- #VALUE!  
203 Tl 1.956 0.0782 ppb 3.05 1000.  
205 Tl 2.3835 0.0953 ppb 5.16 #VALUE!  
208 Pb 136.875 5.475 ppb 0.91 1000.  
232 Th 78.55 3.142 ppb 1.48 1000.  
238 U 17.975 0.719 ppb 2.67 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2931438.80 0.89 3254874.00 90.1 69.5 - 130  
45 Sc 2620343.80 0.62 2845192.80 92.1 69.5 - 130  
72 Ge 585110.88 0.08 628164.81 93.1 69.5 - 130  
159 Tb 4869123.50 0.59 4911963.50 99.1 69.5 - 130  
209 Bi 2778918.00 0.96 2733046.80 101.7 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\067SMPL.D\067SMPL.D#

7/23/2014 3:31 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\067SMPL.D\067SMPL.D#
Date Acquired: Jul 23 2014  03:28 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-005A
Misc Info: DILUTION 1.6/8
Vial Number: 2312
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 11.105 2.221 ppb 0.60 100.  
11 B 192.2 38.44 ppb 0.81 1000.  
23 Na 10,235. 2,047. ppb 0.98 200000.  
25 Mg 3,879. 775.8 ppb 0.37 200000.  
27 Al 463,600. 92,720. ppb 0.49 200000.  
28 Si 25,575. 5,115. ppb 2.17 #VALUE!  
29 Si 17,000. 3,400. ppb 2.26 10000.  
39 K 11,740. 2,348. ppb 0.40 200000.  
43 Ca 10,325. 2,065. ppb 0.46 #VALUE!  
44 Ca 9,860. 1,972. ppb 0.11 200000.  
51 V 1,068.5 213.7 ppb 0.52 1000.  
52 Cr 268.05 53.61 ppb 0.50 1000.  
53 Cr 316.5 63.3 ppb 0.43 #VALUE!  
55 Mn 1,538. 307.6 ppb 0.26 1000.  
56 Fe 362,700. 72,540. ppb 0.41 #VALUE!  
57 Fe 346,400. 69,280. ppb 0.55 100000.  
59 Co 46.515 9.303 ppb 0.66 1000.  
60 Ni 167.75 33.55 ppb 0.53 1000.  
63 Cu 287.5 57.5 ppb 0.31 #VALUE!  
65 Cu 290.65 58.13 ppb 0.19 1000.  
66 Zn 486.4 97.28 ppb 0.37 1000.  
68 Zn 508. 101.6 ppb 1.45 #VALUE!  
75 As 70.7 14.14 ppb 0.60 1000.  
82 Se 45.52 9.104 ppb 2.63 1000.  
88 Sr 131.6 26.32 ppb 0.44 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 67.25 13.45 ppb 0.30 1000.  
107 Ag 10.18 2.036 ppb 2.27 500.  
109 Ag 9.785 1.957 ppb 0.61 #VALUE!  
111 Cd 13.245 2.649 ppb 1.89 #VALUE!  
114 Cd 9.92 1.984 ppb 2.15 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 81.95 16.39 ppb 0.69 1000.  
120 Sn 81.8 16.36 ppb 0.33 #VALUE!  
121 Sb 10.76 2.152 ppb 1.91 #VALUE!  
123 Sb 10.84 2.168 ppb 2.54 1000.  
135 Ba 1,499.5 299.9 ppb 1.05 1000.  
137 Ba 1,500.5 300.1 ppb 1.00 #VALUE!  
182 W 50.05 10.01 ppb --- #VALUE!  
203 Tl 11.69 2.338 ppb 2.54 1000.  
205 Tl 11.915 2.383 ppb 1.61 #VALUE!  
208 Pb 146.4 29.28 ppb 0.41 1000.  
232 Th 93. 18.6 ppb 0.35 1000.  
238 U 27.86 5.572 ppb 0.13 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2963637.80 0.37 3254874.00 91.1 69.5 - 130  
45 Sc 2713189.30 1.20 2845192.80 95.4 69.5 - 130  
72 Ge 586697.69 0.81 628164.81 93.4 69.5 - 130  
159 Tb 4785744.50 0.74 4911963.50 97.4 69.5 - 130  
209 Bi 2641194.00 1.38 2733046.80 96.6 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\068SMPL.D\068SMPL.D#

7/23/2014 3:34 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\068SMPL.D\068SMPL.D#
Date Acquired: Jul 23 2014  03:32 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-005S
Misc Info: DILUTION 1.6/8
Vial Number: 2401
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 49.495 9.899 ppb 1.12 100.  
11 B 337.15 67.43 ppb 2.71 1000.  
23 Na 7,995. 1,599. ppb 0.58 200000.  
25 Mg 10,085. 2,017. ppb 0.30 200000.  
27 Al 736,000. 147,200. ppb 0.79 200000.  
28 Si 10,615. 2,123. ppb 5.04 #VALUE!  
29 Si 4,627.5 925.5 ppb 6.40 10000.  
39 K 13,665. 2,733. ppb 1.01 200000.  
43 Ca 14,570. 2,914. ppb 3.95 #VALUE!  
44 Ca 13,435. 2,687. ppb 0.27 200000.  
51 V 1,894. 378.8 ppb 0.89 1000.  
52 Cr 572.5 114.5 ppb 1.23 1000.  
53 Cr 598. 119.6 ppb 0.94 #VALUE!  
55 Mn 2,480.5 496.1 ppb 0.45 1000.  
56 Fe 504,000. 100,800. ppb 0.33 #VALUE!  
57 Fe 480,400. 96,080. ppb 0.67 100000.  
59 Co 519.5 103.9 ppb 2.07 1000.  
60 Ni 692. 138.4 ppb 0.68 1000.  
63 Cu 587.5 117.5 ppb 0.71 #VALUE!  
65 Cu 595. 119. ppb 0.53 1000.  
66 Zn 1,148.5 229.7 ppb 0.75 1000.  
68 Zn 1,209. 241.8 ppb 0.12 #VALUE!  
75 As 117.05 23.41 ppb 0.97 1000.  
82 Se 77.3 15.46 ppb 1.04 1000.  
88 Sr 634.5 126.9 ppb 0.79 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 258.9 51.78 ppb 0.26 1000.  
107 Ag 47.295 9.459 ppb 0.98 500.  
109 Ag 46.855 9.371 ppb 0.97 #VALUE!  
111 Cd 229.6 45.92 ppb 0.54 #VALUE!  
114 Cd 224.65 44.93 ppb 0.89 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 466.1 93.22 ppb 1.85 1000.  
120 Sn 466.05 93.21 ppb 1.47 #VALUE!  
121 Sb 19.755 3.951 ppb 1.64 #VALUE!  
123 Sb 19.7 3.94 ppb 0.59 1000.  
135 Ba 3,937. 787.4 ppb 1.29 1000.  
137 Ba 3,995. 799. ppb 1.38 #VALUE!  
182 W 21.435 4.287 ppb --- #VALUE!  
203 Tl 100.45 20.09 ppb 0.87 1000.  
205 Tl 100.2 20.04 ppb 1.12 #VALUE!  
208 Pb 290.5 58.1 ppb 0.96 1000.  
232 Th 111.6 22.32 ppb 0.66 1000.  
238 U 121.1 24.22 ppb 0.18 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2980874.30 0.64 3254874.00 91.6 69.5 - 130  
45 Sc 2811328.00 1.42 2845192.80 98.8 69.5 - 130  
72 Ge 596523.56 1.59 628164.81 95.0 69.5 - 130  
159 Tb 4741384.50 0.86 4911963.50 96.5 69.5 - 130  
209 Bi 2583280.30 2.39 2733046.80 94.5 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\069SMPL.D\069SMPL.D#

7/23/2014 3:37 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\069SMPL.D\069SMPL.D#
Date Acquired: Jul 23 2014  03:35 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-005P
Misc Info: DILUTION 1.6/8
Vial Number: 2402
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 50.15 10.03 ppb 1.90 100.  
11 B 346.2 69.24 ppb 1.38 1000.  
23 Na 8,285. 1,657. ppb 1.99 200000.  
25 Mg 10,110. 2,022. ppb 2.42 200000.  
27 Al 722,500. 144,500. ppb 1.53 200000.  
28 Si 10,315. 2,063. ppb 7.42 #VALUE!  
29 Si 5,640. 1,128. ppb 25.59 10000.  
39 K 13,660. 2,732. ppb 1.69 200000.  
43 Ca 14,555. 2,911. ppb 2.02 #VALUE!  
44 Ca 13,225. 2,645. ppb 1.11 200000.  
51 V 1,855.5 371.1 ppb 1.70 1000.  
52 Cr 509. 101.8 ppb 2.13 1000.  
53 Cr 551. 110.2 ppb 1.97 #VALUE!  
55 Mn 2,365.5 473.1 ppb 1.96 1000.  
56 Fe 473,800. 94,760. ppb 2.11 #VALUE!  
57 Fe 452,950. 90,590. ppb 2.13 100000.  
59 Co 534. 106.8 ppb 1.57 1000.  
60 Ni 696. 139.2 ppb 2.37 1000.  
63 Cu 589.5 117.9 ppb 1.98 #VALUE!  
65 Cu 595. 119. ppb 1.98 1000.  
66 Zn 1,101.5 220.3 ppb 1.93 1000.  
68 Zn 1,175. 235. ppb 1.99 #VALUE!  
75 As 114.85 22.97 ppb 2.07 1000.  
82 Se 78.6 15.72 ppb 0.72 1000.  
88 Sr 642.5 128.5 ppb 1.91 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 270.4 54.08 ppb 2.45 1000.  
107 Ag 49.955 9.991 ppb 1.73 500.  
109 Ag 49.405 9.881 ppb 2.91 #VALUE!  
111 Cd 238.55 47.71 ppb 2.98 #VALUE!  
114 Cd 234.95 46.99 ppb 3.32 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 476.7 95.34 ppb 0.84 1000.  
120 Sn 478.15 95.63 ppb 1.15 #VALUE!  
121 Sb 20.565 4.113 ppb 0.47 #VALUE!  
123 Sb 20.565 4.113 ppb 1.81 1000.  
135 Ba 4,022.5 804.5 ppb 0.88 1000.  
137 Ba 4,108.5 821.7 ppb 0.91 #VALUE!  
182 W 24.865 4.973 ppb --- #VALUE!  
203 Tl 103.15 20.63 ppb 2.46 1000.  
205 Tl 103.75 20.75 ppb 2.62 #VALUE!  
208 Pb 285.1 57.02 ppb 2.66 1000.  
232 Th 109.95 21.99 ppb 2.79 1000.  
238 U 123. 24.6 ppb 3.34 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2942896.50 1.81 3254874.00 90.4 69.5 - 130  
45 Sc 2708029.80 3.31 2845192.80 95.2 69.5 - 130  
72 Ge 574270.31 3.51 628164.81 91.4 69.5 - 130  
159 Tb 4686937.00 0.92 4911963.50 95.4 69.5 - 130  
209 Bi 2564017.30 1.10 2733046.80 93.8 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\070SMPL.D\070SMPL.D#

7/23/2014 3:41 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\070SMPL.D\070SMPL.D#
Date Acquired: Jul 23 2014  03:39 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-041
Misc Info: DILUTION 1.6/8
Vial Number: 2403
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 5.48 1.096 ppb 1.69 100.  
11 B 12.875 2.575 ppb 12.31 1000.  
23 Na 6,755. 1,351. ppb 2.30 200000.  
25 Mg 19,455. 3,891. ppb 2.63 200000.  
27 Al 292,850. 58,570. ppb 2.32 200000.  
28 Si 7,145. 1,429. ppb 8.61 #VALUE!  
29 Si 5,110. 1,022. ppb 27.26 10000.  
39 K 3,931.5 786.3 ppb 2.72 200000.  
43 Ca 22,910. 4,582. ppb 1.49 #VALUE!  
44 Ca 22,820. 4,564. ppb 2.02 200000.  
51 V 802. 160.4 ppb 1.90 1000.  
52 Cr 130.55 26.11 ppb 1.36 1000.  
53 Cr 179.05 35.81 ppb 2.12 #VALUE!  
55 Mn 1,161. 232.2 ppb 1.92 1000.  
56 Fe 180,700. 36,140. ppb 2.24 #VALUE!  
57 Fe 173,650. 34,730. ppb 1.90 100000.  
59 Co 89.05 17.81 ppb 1.79 1000.  
60 Ni 196.6 39.32 ppb 1.47 1000.  
63 Cu 402.2 80.44 ppb 1.66 #VALUE!  
65 Cu 404.1 80.82 ppb 1.80 1000.  
66 Zn 522. 104.4 ppb 2.21 1000.  
68 Zn 565.5 113.1 ppb 2.38 #VALUE!  
75 As 14.365 2.873 ppb 3.23 1000.  
82 Se 0.2626 0.0525 ppb 658.80 1000.  
88 Sr 576.5 115.3 ppb 2.05 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 6.28 1.256 ppb 3.95 1000.  
107 Ag 1.137 0.2274 ppb 3.74 500.  
109 Ag 1.042 0.2084 ppb 1.46 #VALUE!  
111 Cd 3.943 0.7886 ppb 15.78 #VALUE!  
114 Cd 3.4525 0.6905 ppb 1.67 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 23.855 4.771 ppb 1.53 1000.  
120 Sn 24.23 4.846 ppb 1.88 #VALUE!  
121 Sb 0.6025 0.1205 ppb 5.39 #VALUE!  
123 Sb 0.625 0.125 ppb 6.92 1000.  
135 Ba 2,340. 468. ppb 1.99 1000.  
137 Ba 2,345.5 469.1 ppb 2.25 #VALUE!  
182 W 0.5565 0.1113 ppb --- #VALUE!  
203 Tl 1.233 0.2466 ppb 2.24 1000.  
205 Tl 1.3295 0.2659 ppb 3.44 #VALUE!  
208 Pb 73.1 14.62 ppb 2.23 1000.  
232 Th 24.025 4.805 ppb 6.19 1000.  
238 U 7.87 1.574 ppb 1.25 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2879713.00 1.37 3254874.00 88.5 69.5 - 130  
45 Sc 2579737.50 2.86 2845192.80 90.7 69.5 - 130  
72 Ge 560270.50 2.58 628164.81 89.2 69.5 - 130  
159 Tb 4793260.50 1.68 4911963.50 97.6 69.5 - 130  
209 Bi 2697029.00 1.10 2733046.80 98.7 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\071SMPL.D\071SMPL.D#

7/23/2014 3:44 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\071SMPL.D\071SMPL.D#
Date Acquired: Jul 23 2014  03:42 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-043
Misc Info: DILUTION 1.6/8
Vial Number: 2404
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 5.305 1.061 ppb 4.23 100.  
11 B 6.91 1.382 ppb 15.34 1000.  
23 Na 1,879.5 375.9 ppb 0.91 200000.  
25 Mg 11,295. 2,259. ppb 1.67 200000.  
27 Al 235,750. 47,150. ppb 1.55 200000.  
28 Si 14,485. 2,897. ppb 2.77 #VALUE!  
29 Si 10,160. 2,032. ppb 10.25 10000.  
39 K 7,090. 1,418. ppb 1.80 200000.  
43 Ca 8,530. 1,706. ppb 3.31 #VALUE!  
44 Ca 7,820. 1,564. ppb 1.52 200000.  
51 V 1,080. 216. ppb 1.36 1000.  
52 Cr 295.4 59.08 ppb 1.64 1000.  
53 Cr 339.85 67.97 ppb 1.89 #VALUE!  
55 Mn 1,273.5 254.7 ppb 1.33 1000.  
56 Fe 379,500. 75,900. ppb 1.71 #VALUE!  
57 Fe 362,300. 72,460. ppb 1.69 100000.  
59 Co 46.8 9.36 ppb 2.61 1000.  
60 Ni 189.55 37.91 ppb 2.15 1000.  
63 Cu 234.15 46.83 ppb 1.48 #VALUE!  
65 Cu 236.85 47.37 ppb 2.10 1000.  
66 Zn 830. 166. ppb 1.42 1000.  
68 Zn 841. 168.2 ppb 1.90 #VALUE!  
75 As 43.105 8.621 ppb 3.46 1000.  
82 Se -4.634 -0.9268 ppb 54.22 1000.  
88 Sr 455.95 91.19 ppb 1.17 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 23.855 4.771 ppb 1.90 1000.  
107 Ag 0.3247 0.0649 ppb 7.91 500.  
109 Ag 0.2293 0.0459 ppb 7.66 #VALUE!  
111 Cd 6.585 1.317 ppb 1.23 #VALUE!  
114 Cd 5.925 1.185 ppb 1.79 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 29.52 5.904 ppb 2.07 1000.  
120 Sn 29.565 5.913 ppb 1.09 #VALUE!  
121 Sb 3.1015 0.6203 ppb 3.90 #VALUE!  
123 Sb 3.019 0.6038 ppb 2.49 1000.  
135 Ba 1,129.5 225.9 ppb 1.64 1000.  
137 Ba 1,130. 226. ppb 2.24 #VALUE!  
182 W 0.287 0.0574 ppb --- #VALUE!  
203 Tl 2.328 0.4656 ppb 2.26 1000.  
205 Tl 2.3715 0.4743 ppb 1.11 #VALUE!  
208 Pb 203.05 40.61 ppb 1.36 1000.  
232 Th 79.55 15.91 ppb 0.56 1000.  
238 U 15.695 3.139 ppb 0.88 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2867635.30 0.87 3254874.00 88.1 69.5 - 130  
45 Sc 2558744.30 0.99 2845192.80 89.9 69.5 - 130  
72 Ge 551984.94 0.71 628164.81 87.9 69.5 - 130  
159 Tb 4735685.00 1.15 4911963.50 96.4 69.5 - 130  
209 Bi 2662571.80 0.70 2733046.80 97.4 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\072_CCV.D\072_CCV.D#

7/23/2014 3:48 PM C:\ICPCHEM\1\RPTTMP\CCV-1.qct Page 1 of 1

CCV QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\072_CCV.D\072_CCV.D#
Date Acquired: Jul 23 2014  03:46 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCV
Misc Info:
Vial Number: 1206
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Dilution Factor: 1.00
QC Range (%): 89.5 - 110.5

QC Elements
Element Conc. RSD(%) Expected Rec (%) Flag
9 Be 23.38 ppb 1.49 25 93.52  
11 B 23.82 ppb 0.92 25 95.28  
23 Na 4,873. ppb 0.66 5,000 97.46  
25 Mg 4,914. ppb 1.14 5,000 98.28  
27 Al 502. ppb 0.92 500 100.4  
28 Si 317.5 ppb 14.60 500 63.5  
29 Si 223.3 ppb 36.34 500 44.66 Fail
39 K 4,867. ppb 1.06 5,000 97.34  
43 Ca 4,942. ppb 1.92 5,000 98.84  
44 Ca 4,997. ppb 0.31 5,000 99.94  
51 V 23.66 ppb 0.92 25 94.64  
52 Cr 24.03 ppb 0.30 25 96.12  
53 Cr 23.17 ppb 0.39 25 92.68  
55 Mn 24.09 ppb 0.25 25 96.36  
56 Fe 4,849. ppb 0.63 5,000 96.98  
57 Fe 4,917. ppb 1.11 5,000 98.34  
59 Co 24.06 ppb 1.20 25 96.24  
60 Ni 23.98 ppb 0.92 25 95.92  
63 Cu 23.99 ppb 1.25 25 95.96  
65 Cu 24.02 ppb 0.77 25 96.08  
66 Zn 24.21 ppb 1.64 25 96.84  
68 Zn 24.41 ppb 3.25 25 97.64  
75 As 24.09 ppb 1.33 25 96.36  
82 Se 24.2 ppb 1.56 25 96.8  
88 Sr 24.89 ppb 0.39 25 99.56  
89 Y -------- --- -------- --- #VALUE!  
98 Mo 25.04 ppb 0.95 25 100.16  
107 Ag 25.61 ppb 0.87 25 102.44  
109 Ag 25.59 ppb 0.81 25 102.36  
111 Cd 25.82 ppb 0.07 25 103.28  
114 Cd 25.9 ppb 1.20 25 103.6  
115 In -------- --- -------- --- #VALUE!  
118 Sn 23.46 ppb 0.62 25 93.84  
120 Sn 23.65 ppb 0.85 25 94.6  
121 Sb 23.59 ppb 0.30 25 94.36  
123 Sb 23.62 ppb 0.21 25 94.48  
135 Ba 23.87 ppb 0.94 25 95.48  
137 Ba 23.88 ppb 1.10 25 95.52  
182 W 24.89 ppb 1.03 25 99.56  
203 Tl 24.2 ppb 0.98 25 96.8  
205 Tl 24.27 ppb 0.80 25 97.08  
208 Pb 24.22 ppb 0.27 25 96.88  
232 Th 23.48 ppb 1.41 25 93.92  
238 U 23.97 ppb 1.17 25 95.88  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2852839.00 0.98 3254874.00 87.6 80 - 120.4  
45 Sc 2491145.50 0.31 2845192.80 87.6 80 - 120.4  
72 Ge 555892.44 0.88 628164.81 88.5 80 - 120.4  
159 Tb 4814793.50 1.22 4911963.50 98.0 80 - 120.4  
209 Bi 2754738.30 1.15 2733046.80 100.8 80 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\073_CCB.D\073_CCB.D#

7/23/2014 3:51 PM C:\ICPCHEM\1\RPTTMP\CCB-1.qct Page 1 of 1

CCB QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\073_CCB.D\073_CCB.D#
Date Acquired: Jul 23 2014  03:49 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCB
Misc Info:
Vial Number: 1207
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: 6-CCB
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) High Limit Flag
9 Be 0.0042 ppb 61.17 1.00  
11 B 0.4966 ppb 35.04 1.00  
23 Na 4.612 ppb 11.30 1.00  
25 Mg 1.487 ppb 22.58 1.00  
27 Al 7.949 ppb 8.11 1.00  
28 Si -37.72 ppb 300.11 1.00  
29 Si 122.8 ppb 84.69 1.00 Fail
39 K 6.717 ppb 48.44 1.00  
43 Ca -1.21 ppb 397.93 1.00  
44 Ca -8.561 ppb 32.95 1.00  
51 V -0.0456 ppb 138.52 1.00  
52 Cr -0.0198 ppb 24.51 1.00  
53 Cr -0.7314 ppb 32.50 1.00  
55 Mn 0.061 ppb 5.59 1.00  
56 Fe -9.018 ppb 86.05 1.00  
57 Fe 7.312 ppb 79.69 1.00  
59 Co -0.0091 ppb 25.75 1.00  
60 Ni 0.0097 ppb 105.57 1.00  
63 Cu -0.0207 ppb 27.76 1.00  
65 Cu -0.0055 ppb 154.36 1.00  
66 Zn 0.0328 ppb 25.80 1.00  
68 Zn 0.1059 ppb 205.57 1.00  
75 As -0.0257 ppb 370.40 1.00  
82 Se -0.3429 ppb 48.35 1.00  
88 Sr 0.0235 ppb 6.43 1.00  
89 Y -------- --- -------- ---  
98 Mo 0.0669 ppb 4.51 1.00  
107 Ag 0.0001 ppb 1367.50 1.00  
109 Ag 0.0008 ppb 111.96 1.00  
111 Cd -0.053 ppb 91.66 1.00  
114 Cd 0.0058 ppb 70.29 1.00  
115 In -------- --- -------- ---  
118 Sn 0.0597 ppb 21.01 1.00  
120 Sn 0.0616 ppb 32.16 1.00  
121 Sb 0.0208 ppb 20.60 1.00  
123 Sb 0.0228 ppb 52.94 1.00  
135 Ba 0.0514 ppb 30.96 1.00  
137 Ba 0.0333 ppb 56.55 1.00  
182 W 0.0826 ppb 6.27 1.00  
203 Tl 0.0097 ppb 61.55 1.00  
205 Tl 0.0127 ppb 26.39 1.00  
208 Pb 0.0066 ppb 15.73 1.00  
232 Th 0.1906 ppb 13.47 1.00  
238 U 0.0078 ppb 35.56 1.00  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2847811.80 0.82 3254874.00 87.5 79.5 - 120  
45 Sc 2465518.30 0.20 2845192.80 86.7 79.5 - 120  
72 Ge 551312.94 0.61 628164.81 87.8 79.5 - 120  
159 Tb 4766613.00 0.99 4911963.50 97.0 79.5 - 120  
209 Bi 2746902.00 1.14 2733046.80 100.5 79.5 - 120  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\074SMPL.D\074SMPL.D#

7/23/2014 3:55 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\074SMPL.D\074SMPL.D#
Date Acquired: Jul 23 2014  03:53 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-045
Misc Info: DILUTION 1.6/8
Vial Number: 2405
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 4.376 0.8752 ppb 1.83 100.  
11 B 6.31 1.262 ppb 11.03 1000.  
23 Na 1,181. 236.2 ppb 0.78 200000.  
25 Mg 11,440. 2,288. ppb 1.22 200000.  
27 Al 318,600. 63,720. ppb 0.49 200000.  
28 Si 11,680. 2,336. ppb 4.12 #VALUE!  
29 Si 7,470. 1,494. ppb 3.29 10000.  
39 K 3,003. 600.6 ppb 0.71 200000.  
43 Ca 13,495. 2,699. ppb 0.87 #VALUE!  
44 Ca 12,610. 2,522. ppb 0.55 200000.  
51 V 587.5 117.5 ppb 0.65 1000.  
52 Cr 105.45 21.09 ppb 0.84 1000.  
53 Cr 157.6 31.52 ppb 2.06 #VALUE!  
55 Mn 3,104.5 620.9 ppb 0.77 1000.  
56 Fe 287,800. 57,560. ppb 0.72 #VALUE!  
57 Fe 277,000. 55,400. ppb 0.64 100000.  
59 Co 113.85 22.77 ppb 0.85 1000.  
60 Ni 92.8 18.56 ppb 1.25 1000.  
63 Cu 264.9 52.98 ppb 0.45 #VALUE!  
65 Cu 269.35 53.87 ppb 0.35 1000.  
66 Zn 526.5 105.3 ppb 1.12 1000.  
68 Zn 567.5 113.5 ppb 1.23 #VALUE!  
75 As 8.755 1.751 ppb 3.12 1000.  
82 Se -1.9275 -0.3855 ppb 46.15 1000.  
88 Sr 371.2 74.24 ppb 0.76 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 3.679 0.7358 ppb 3.19 1000.  
107 Ag 0.76 0.152 ppb 5.63 500.  
109 Ag 0.579 0.1158 ppb 8.50 #VALUE!  
111 Cd 2.525 0.505 ppb 10.06 #VALUE!  
114 Cd 1.4205 0.2841 ppb 2.40 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 25.735 5.147 ppb 2.35 1000.  
120 Sn 25.625 5.125 ppb 1.36 #VALUE!  
121 Sb 0.2432 0.0486 ppb 14.68 #VALUE!  
123 Sb 0.2295 0.0459 ppb 1.29 1000.  
135 Ba 2,290.5 458.1 ppb 0.98 1000.  
137 Ba 2,296.5 459.3 ppb 0.98 #VALUE!  
182 W 0.691 0.1382 ppb --- #VALUE!  
203 Tl 0.652 0.1304 ppb 5.24 1000.  
205 Tl 0.6465 0.1293 ppb 2.56 #VALUE!  
208 Pb 57.6 11.52 ppb 0.74 1000.  
232 Th 18.88 3.776 ppb 2.66 1000.  
238 U 5.435 1.087 ppb 0.79 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2929178.00 1.23 3254874.00 90.0 69.5 - 130  
45 Sc 2627794.80 1.51 2845192.80 92.4 69.5 - 130  
72 Ge 568823.25 1.61 628164.81 90.6 69.5 - 130  
159 Tb 4802951.50 0.42 4911963.50 97.8 69.5 - 130  
209 Bi 2708528.30 0.40 2733046.80 99.1 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\075SMPL.D\075SMPL.D#

7/23/2014 3:58 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\075SMPL.D\075SMPL.D#
Date Acquired: Jul 23 2014  03:56 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-047
Misc Info: DILUTION 1.6/8
Vial Number: 2406
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 4.056 0.8112 ppb 3.12 100.  
11 B 1.939 0.3878 ppb 16.54 1000.  
23 Na 1,109. 221.8 ppb 1.11 200000.  
25 Mg 10,890. 2,178. ppb 1.58 200000.  
27 Al 31,520. 6,304. ppb 1.51 200000.  
28 Si 4,655.5 931.1 ppb 4.41 #VALUE!  
29 Si 2,660.5 532.1 ppb 36.33 10000.  
39 K 10,070. 2,014. ppb 1.56 200000.  
43 Ca 12,695. 2,539. ppb 1.95 #VALUE!  
44 Ca 12,585. 2,517. ppb 1.85 200000.  
51 V 61.85 12.37 ppb 0.82 1000.  
52 Cr 33.035 6.607 ppb 0.82 1000.  
53 Cr 90.35 18.07 ppb 1.70 #VALUE!  
55 Mn 1,349. 269.8 ppb 0.53 1000.  
56 Fe 63,900. 12,780. ppb 1.19 #VALUE!  
57 Fe 62,900. 12,580. ppb 0.61 100000.  
59 Co 16.76 3.352 ppb 1.15 1000.  
60 Ni 24.165 4.833 ppb 1.24 1000.  
63 Cu 23.165 4.633 ppb 2.01 #VALUE!  
65 Cu 24.285 4.857 ppb 1.54 1000.  
66 Zn 267.2 53.44 ppb 1.86 1000.  
68 Zn 265.8 53.16 ppb 0.76 #VALUE!  
75 As 7.035 1.407 ppb 5.45 1000.  
82 Se -0.3581 -0.0716 ppb 285.30 1000.  
88 Sr 53.65 10.73 ppb 1.73 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 3.474 0.6948 ppb 4.54 1000.  
107 Ag 0.1024 0.0205 ppb 8.06 500.  
109 Ag 0.1421 0.0284 ppb 5.45 #VALUE!  
111 Cd 0.3566 0.0713 ppb 29.52 #VALUE!  
114 Cd 0.2601 0.052 ppb 7.09 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 28.91 5.782 ppb 0.40 1000.  
120 Sn 28.985 5.797 ppb 1.97 #VALUE!  
121 Sb 0.0728 0.0146 ppb 31.06 #VALUE!  
123 Sb 0.0943 0.0189 ppb 19.92 1000.  
135 Ba 139.7 27.94 ppb 1.90 1000.  
137 Ba 138.35 27.67 ppb 1.09 #VALUE!  
182 W 1.5225 0.3045 ppb --- #VALUE!  
203 Tl 1.358 0.2716 ppb 5.76 1000.  
205 Tl 1.3415 0.2683 ppb 1.59 #VALUE!  
208 Pb 35.075 7.015 ppb 0.21 1000.  
232 Th 91.1 18.22 ppb 0.89 1000.  
238 U 50.75 10.15 ppb 1.46 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2928508.50 1.52 3254874.00 90.0 69.5 - 130  
45 Sc 2513971.80 1.60 2845192.80 88.4 69.5 - 130  
72 Ge 561866.38 0.80 628164.81 89.4 69.5 - 130  
159 Tb 4767036.00 1.05 4911963.50 97.0 69.5 - 130  
209 Bi 2736047.30 0.32 2733046.80 100.1 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\076SMPL.D\076SMPL.D#

7/23/2014 4:02 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\076SMPL.D\076SMPL.D#
Date Acquired: Jul 23 2014  04:00 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-051
Misc Info: DILUTION 1.6/8
Vial Number: 2407
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 1.2045 0.2409 ppb 9.26 100.  
11 B 4.3685 0.8737 ppb 1.35 1000.  
23 Na 425. 85. ppb 1.49 200000.  
25 Mg 4,895. 979. ppb 2.10 200000.  
27 Al 89,800. 17,960. ppb 2.16 200000.  
28 Si 8,115. 1,623. ppb 5.92 #VALUE!  
29 Si 4,946.5 989.3 ppb 17.50 10000.  
39 K 807. 161.4 ppb 5.58 200000.  
43 Ca 19,735. 3,947. ppb 2.06 #VALUE!  
44 Ca 19,445. 3,889. ppb 0.31 200000.  
51 V 191.35 38.27 ppb 1.04 1000.  
52 Cr 28.485 5.697 ppb 2.08 1000.  
53 Cr 77.85 15.57 ppb 0.98 #VALUE!  
55 Mn 230. 46. ppb 0.87 1000.  
56 Fe 25,540. 5,108. ppb 1.18 #VALUE!  
57 Fe 25,905. 5,181. ppb 1.38 100000.  
59 Co 14.515 2.903 ppb 0.64 1000.  
60 Ni 36.005 7.201 ppb 2.79 1000.  
63 Cu 85.1 17.02 ppb 1.69 #VALUE!  
65 Cu 87.15 17.43 ppb 1.56 1000.  
66 Zn 93.7 18.74 ppb 1.39 1000.  
68 Zn 114.35 22.87 ppb 1.05 #VALUE!  
75 As 2.805 0.561 ppb 30.61 1000.  
82 Se -0.1274 -0.0255 ppb 568.51 1000.  
88 Sr 327.8 65.56 ppb 0.74 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 2.5295 0.5059 ppb 3.84 1000.  
107 Ag 0.2414 0.0483 ppb 13.58 500.  
109 Ag 0.2028 0.0406 ppb 16.33 #VALUE!  
111 Cd 0.5895 0.1179 ppb 35.58 #VALUE!  
114 Cd 0.4322 0.0864 ppb 4.05 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 23.02 4.604 ppb 0.89 1000.  
120 Sn 23.18 4.636 ppb 2.31 #VALUE!  
121 Sb 0.1057 0.0211 ppb 35.34 #VALUE!  
123 Sb 0.1531 0.0306 ppb 20.57 1000.  
135 Ba 992. 198.4 ppb 0.71 1000.  
137 Ba 991. 198.2 ppb 1.08 #VALUE!  
182 W 0.2663 0.0533 ppb --- #VALUE!  
203 Tl 0.4119 0.0824 ppb 10.58 1000.  
205 Tl 0.4221 0.0844 ppb 3.44 #VALUE!  
208 Pb 14.545 2.909 ppb 1.38 1000.  
232 Th 7.6 1.52 ppb 13.59 1000.  
238 U 1.6255 0.3251 ppb 1.95 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2961683.50 1.61 3254874.00 91.0 69.5 - 130  
45 Sc 2557375.00 1.75 2845192.80 89.9 69.5 - 130  
72 Ge 562383.75 0.95 628164.81 89.5 69.5 - 130  
159 Tb 4842219.50 1.07 4911963.50 98.6 69.5 - 130  
209 Bi 2799127.80 0.71 2733046.80 102.4 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\077SMPL.D\077SMPL.D#

7/23/2014 4:05 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\077SMPL.D\077SMPL.D#
Date Acquired: Jul 23 2014  04:03 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-053
Misc Info: DILUTION 1.6/8
Vial Number: 2408
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 7.295 1.459 ppb 1.59 100.  
11 B 8.8 1.76 ppb 6.11 1000.  
23 Na 25,840. 5,168. ppb 1.07 200000.  
25 Mg 35,375. 7,075. ppb 1.55 200000.  
27 Al 281,350. 56,270. ppb 0.90 200000.  
28 Si 12,290. 2,458. ppb 2.84 #VALUE!  
29 Si 7,065. 1,413. ppb 4.48 10000.  
39 K 6,465. 1,293. ppb 1.01 200000.  
43 Ca 134,600. 26,920. ppb 1.14 #VALUE!  
44 Ca 127,250. 25,450. ppb 1.41 200000.  
51 V 1,627.5 325.5 ppb 1.82 1000.  
52 Cr 424.2 84.84 ppb 1.56 1000.  
53 Cr 480.8 96.16 ppb 2.02 #VALUE!  
55 Mn 1,844.5 368.9 ppb 1.56 1000.  
56 Fe 381,900. 76,380. ppb 1.63 #VALUE!  
57 Fe 364,700. 72,940. ppb 1.53 100000.  
59 Co 209.05 41.81 ppb 1.69 1000.  
60 Ni 302.2 60.44 ppb 1.39 1000.  
63 Cu 628. 125.6 ppb 1.28 #VALUE!  
65 Cu 634. 126.8 ppb 1.39 1000.  
66 Zn 782.5 156.5 ppb 1.31 1000.  
68 Zn 796.5 159.3 ppb 1.60 #VALUE!  
75 As 6.105 1.221 ppb 3.68 1000.  
82 Se 0.746 0.1492 ppb 192.43 1000.  
88 Sr 2,382.5 476.5 ppb 1.43 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 2.181 0.4362 ppb 5.21 1000.  
107 Ag 1.032 0.2064 ppb 4.36 500.  
109 Ag 0.521 0.1042 ppb 8.02 #VALUE!  
111 Cd 5.215 1.043 ppb 0.75 #VALUE!  
114 Cd 0.9695 0.1939 ppb 2.99 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 29.705 5.941 ppb 1.56 1000.  
120 Sn 29.79 5.958 ppb 1.09 #VALUE!  
121 Sb 0.3589 0.0718 ppb 7.24 #VALUE!  
123 Sb 0.4006 0.0801 ppb 9.01 1000.  
135 Ba 1,518.5 303.7 ppb 1.29 1000.  
137 Ba 1,512. 302.4 ppb 1.04 #VALUE!  
182 W 0.4623 0.0925 ppb --- #VALUE!  
203 Tl 1.2855 0.2571 ppb 7.76 1000.  
205 Tl 1.152 0.2304 ppb 8.97 #VALUE!  
208 Pb 60.1 12.02 ppb 2.09 1000.  
232 Th 45.47 9.094 ppb 2.29 1000.  
238 U 11.585 2.317 ppb 2.11 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2872110.80 1.33 3254874.00 88.2 69.5 - 130  
45 Sc 2687222.50 1.08 2845192.80 94.4 69.5 - 130  
72 Ge 577007.94 1.27 628164.81 91.9 69.5 - 130  
159 Tb 4755361.00 1.32 4911963.50 96.8 69.5 - 130  
209 Bi 2648007.50 2.43 2733046.80 96.9 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\078SMPL.D\078SMPL.D#

7/23/2014 4:09 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\078SMPL.D\078SMPL.D#
Date Acquired: Jul 23 2014  04:07 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-057
Misc Info: DILUTION 1.6/8
Vial Number: 2409
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 3.874 0.7748 ppb 4.79 100.  
11 B 6.8 1.36 ppb 1.81 1000.  
23 Na 4,106.5 821.3 ppb 0.37 200000.  
25 Mg 21,240. 4,248. ppb 0.79 200000.  
27 Al 193,800. 38,760. ppb 1.17 200000.  
28 Si 15,015. 3,003. ppb 1.90 #VALUE!  
29 Si 8,455. 1,691. ppb 2.73 10000.  
39 K 6,470. 1,294. ppb 0.96 200000.  
43 Ca 25,730. 5,146. ppb 1.78 #VALUE!  
44 Ca 25,495. 5,099. ppb 0.36 200000.  
51 V 542. 108.4 ppb 1.18 1000.  
52 Cr 143.9 28.78 ppb 0.78 1000.  
53 Cr 195.3 39.06 ppb 2.33 #VALUE!  
55 Mn 1,510.5 302.1 ppb 0.95 1000.  
56 Fe 149,050. 29,810. ppb 1.01 #VALUE!  
57 Fe 144,000. 28,800. ppb 0.57 100000.  
59 Co 74.5 14.9 ppb 1.13 1000.  
60 Ni 116.65 23.33 ppb 1.11 1000.  
63 Cu 209.15 41.83 ppb 0.62 #VALUE!  
65 Cu 211.8 42.36 ppb 0.68 1000.  
66 Zn 469.35 93.87 ppb 0.46 1000.  
68 Zn 493.9 98.78 ppb 1.39 #VALUE!  
75 As 6.265 1.253 ppb 10.44 1000.  
82 Se -2.136 -0.4272 ppb 45.53 1000.  
88 Sr 432. 86.4 ppb 0.63 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 2.908 0.5816 ppb 2.99 1000.  
107 Ag 0.2917 0.0583 ppb 14.95 500.  
109 Ag 0.2354 0.0471 ppb 3.06 #VALUE!  
111 Cd 1.094 0.2188 ppb 10.21 #VALUE!  
114 Cd 0.788 0.1576 ppb 3.49 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 26.58 5.316 ppb 1.04 1000.  
120 Sn 26.45 5.29 ppb 2.09 #VALUE!  
121 Sb 0.4306 0.0861 ppb 5.83 #VALUE!  
123 Sb 0.4691 0.0938 ppb 9.42 1000.  
135 Ba 1,625. 325. ppb 1.04 1000.  
137 Ba 1,631.5 326.3 ppb 0.69 #VALUE!  
182 W 0.4849 0.097 ppb --- #VALUE!  
203 Tl 1.4325 0.2865 ppb 6.11 1000.  
205 Tl 1.404 0.2808 ppb 1.29 #VALUE!  
208 Pb 71. 14.2 ppb 0.51 1000.  
232 Th 20.28 4.056 ppb 1.76 1000.  
238 U 7.365 1.473 ppb 0.98 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2934382.50 0.83 3254874.00 90.2 69.5 - 130  
45 Sc 2713952.50 0.83 2845192.80 95.4 69.5 - 130  
72 Ge 592737.19 0.64 628164.81 94.4 69.5 - 130  
159 Tb 4824502.00 0.46 4911963.50 98.2 69.5 - 130  
209 Bi 2687621.80 0.56 2733046.80 98.3 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\079SMPL.D\079SMPL.D#

7/23/2014 4:13 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\079SMPL.D\079SMPL.D#
Date Acquired: Jul 23 2014  04:10 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-059
Misc Info: DILUTION 1.6/8
Vial Number: 2410
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 5.625 1.125 ppb 2.74 100.  
11 B 4.9565 0.9913 ppb 10.56 1000.  
23 Na 4,728.5 945.7 ppb 0.30 200000.  
25 Mg 21,895. 4,379. ppb 0.40 200000.  
27 Al 158,150. 31,630. ppb 0.35 200000.  
28 Si 7,170. 1,434. ppb 3.85 #VALUE!  
29 Si 4,618. 923.6 ppb 13.97 10000.  
39 K 5,900. 1,180. ppb 0.64 200000.  
43 Ca 34,010. 6,802. ppb 0.71 #VALUE!  
44 Ca 34,150. 6,830. ppb 0.79 200000.  
51 V 614. 122.8 ppb 0.70 1000.  
52 Cr 134.2 26.84 ppb 0.60 1000.  
53 Cr 182.3 36.46 ppb 0.61 #VALUE!  
55 Mn 2,413.5 482.7 ppb 0.55 1000.  
56 Fe 211,550. 42,310. ppb 0.53 #VALUE!  
57 Fe 202,350. 40,470. ppb 0.35 100000.  
59 Co 89.45 17.89 ppb 0.76 1000.  
60 Ni 116.05 23.21 ppb 0.72 1000.  
63 Cu 207. 41.4 ppb 0.84 #VALUE!  
65 Cu 211.25 42.25 ppb 0.72 1000.  
66 Zn 464.25 92.85 ppb 0.50 1000.  
68 Zn 490.1 98.02 ppb 0.32 #VALUE!  
75 As 5.625 1.125 ppb 11.99 1000.  
82 Se -1.1255 -0.2251 ppb 108.66 1000.  
88 Sr 522.5 104.5 ppb 0.78 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 3.1705 0.6341 ppb 1.77 1000.  
107 Ag 0.2512 0.0502 ppb 14.83 500.  
109 Ag 0.1894 0.0379 ppb 6.94 #VALUE!  
111 Cd 2.053 0.4106 ppb 7.96 #VALUE!  
114 Cd 1.268 0.2536 ppb 5.47 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 24.61 4.922 ppb 0.72 1000.  
120 Sn 24.695 4.939 ppb 0.17 #VALUE!  
121 Sb 0.3963 0.0793 ppb 7.92 #VALUE!  
123 Sb 0.3963 0.0793 ppb 11.10 1000.  
135 Ba 1,651.5 330.3 ppb 1.20 1000.  
137 Ba 1,652. 330.4 ppb 0.81 #VALUE!  
182 W 0.6755 0.1351 ppb --- #VALUE!  
203 Tl 0.9115 0.1823 ppb 3.75 1000.  
205 Tl 0.939 0.1878 ppb 2.37 #VALUE!  
208 Pb 59.85 11.97 ppb 0.96 1000.  
232 Th 24.055 4.811 ppb 1.87 1000.  
238 U 8.385 1.677 ppb 0.72 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2920268.00 1.03 3254874.00 89.7 69.5 - 130  
45 Sc 2613086.80 1.05 2845192.80 91.8 69.5 - 130  
72 Ge 575137.19 0.73 628164.81 91.6 69.5 - 130  
159 Tb 4837991.00 0.61 4911963.50 98.5 69.5 - 130  
209 Bi 2722293.00 0.54 2733046.80 99.6 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\080SMPL.D\080SMPL.D#

7/23/2014 4:16 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\080SMPL.D\080SMPL.D#
Date Acquired: Jul 23 2014  04:14 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-061
Misc Info: DILUTION 1.6/8
Vial Number: 2411
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 3.608 0.7216 ppb 1.62 100.  
11 B 6.435 1.287 ppb 5.45 1000.  
23 Na 1,910.5 382.1 ppb 1.02 200000.  
25 Mg 14,950. 2,990. ppb 0.76 200000.  
27 Al 264,100. 52,820. ppb 0.45 200000.  
28 Si 15,375. 3,075. ppb 2.49 #VALUE!  
29 Si 11,650. 2,330. ppb 11.28 10000.  
39 K 3,198.5 639.7 ppb 1.30 200000.  
43 Ca 10,530. 2,106. ppb 1.65 #VALUE!  
44 Ca 9,775. 1,955. ppb 1.02 200000.  
51 V 542. 108.4 ppb 2.01 1000.  
52 Cr 107.25 21.45 ppb 1.27 1000.  
53 Cr 168.95 33.79 ppb 1.62 #VALUE!  
55 Mn 1,875.5 375.1 ppb 0.94 1000.  
56 Fe 141,450. 28,290. ppb 1.08 #VALUE!  
57 Fe 136,050. 27,210. ppb 1.10 100000.  
59 Co 61.85 12.37 ppb 1.16 1000.  
60 Ni 152.95 30.59 ppb 0.97 1000.  
63 Cu 184.3 36.86 ppb 1.19 #VALUE!  
65 Cu 188.45 37.69 ppb 0.20 1000.  
66 Zn 384.7 76.94 ppb 0.96 1000.  
68 Zn 417. 83.4 ppb 1.09 #VALUE!  
75 As 4.243 0.8486 ppb 24.32 1000.  
82 Se -6.165 -1.233 ppb 29.03 1000. LOW
88 Sr 292.65 58.53 ppb 0.97 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 3.0165 0.6033 ppb 4.97 1000.  
107 Ag 0.3927 0.0785 ppb 8.88 500.  
109 Ag 0.3394 0.0679 ppb 19.24 #VALUE!  
111 Cd 2.4375 0.4875 ppb 21.44 #VALUE!  
114 Cd 1.435 0.287 ppb 1.43 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 24.215 4.843 ppb 2.27 1000.  
120 Sn 24.625 4.925 ppb 1.77 #VALUE!  
121 Sb 0.3473 0.0695 ppb 18.18 #VALUE!  
123 Sb 0.3499 0.07 ppb 17.61 1000.  
135 Ba 1,701. 340.2 ppb 1.06 1000.  
137 Ba 1,710.5 342.1 ppb 1.23 #VALUE!  
182 W 0.3499 0.07 ppb --- #VALUE!  
203 Tl 1.007 0.2014 ppb 1.39 1000.  
205 Tl 1.0895 0.2179 ppb 2.70 #VALUE!  
208 Pb 86.75 17.35 ppb 1.68 1000.  
232 Th 18.64 3.728 ppb 1.80 1000.  
238 U 6.365 1.273 ppb 3.51 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2871477.00 1.14 3254874.00 88.2 69.5 - 130  
45 Sc 2514991.00 1.56 2845192.80 88.4 69.5 - 130  
72 Ge 548313.06 1.72 628164.81 87.3 69.5 - 130  
159 Tb 4767068.50 1.18 4911963.50 97.1 69.5 - 130  
209 Bi 2707382.50 1.38 2733046.80 99.1 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\081SMPL.D\081SMPL.D#

7/23/2014 4:20 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\081SMPL.D\081SMPL.D#
Date Acquired: Jul 23 2014  04:17 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-063
Misc Info: DILUTION 1.6/8
Vial Number: 2412
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 4.4075 0.8815 ppb 1.54 100.  
11 B 7.195 1.439 ppb 5.66 1000.  
23 Na 9,945. 1,989. ppb 0.66 200000.  
25 Mg 18,115. 3,623. ppb 0.56 200000.  
27 Al 282,050. 56,410. ppb 0.87 200000.  
28 Si 14,525. 2,905. ppb 1.39 #VALUE!  
29 Si 9,390. 1,878. ppb 1.70 10000.  
39 K 4,567. 913.4 ppb 0.89 200000.  
43 Ca 56,550. 11,310. ppb 1.00 #VALUE!  
44 Ca 55,350. 11,070. ppb 0.87 200000.  
51 V 802. 160.4 ppb 0.83 1000.  
52 Cr 115.05 23.01 ppb 0.83 1000.  
53 Cr 167.95 33.59 ppb 1.46 #VALUE!  
55 Mn 1,140. 228. ppb 0.77 1000.  
56 Fe 143,700. 28,740. ppb 0.45 #VALUE!  
57 Fe 138,800. 27,760. ppb 0.60 100000.  
59 Co 105.2 21.04 ppb 1.67 1000.  
60 Ni 117.8 23.56 ppb 0.72 1000.  
63 Cu 387.35 77.47 ppb 0.17 #VALUE!  
65 Cu 391.9 78.38 ppb 0.79 1000.  
66 Zn 495.9 99.18 ppb 0.47 1000.  
68 Zn 584. 116.8 ppb 0.40 #VALUE!  
75 As 13.015 2.603 ppb 8.43 1000.  
82 Se 0.5075 0.1015 ppb 31.76 1000.  
88 Sr 943.5 188.7 ppb 0.51 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 5.75 1.15 ppb 0.89 1000.  
107 Ag 0.6645 0.1329 ppb 6.77 500.  
109 Ag 0.5195 0.1039 ppb 4.37 #VALUE!  
111 Cd 3.134 0.6268 ppb 4.04 #VALUE!  
114 Cd 1.5495 0.3099 ppb 1.59 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 25.56 5.112 ppb 2.32 1000.  
120 Sn 25.86 5.172 ppb 0.73 #VALUE!  
121 Sb 0.273 0.0546 ppb 9.62 #VALUE!  
123 Sb 0.3022 0.0604 ppb 8.96 1000.  
135 Ba 4,388.5 877.7 ppb 0.73 1000.  
137 Ba 4,419. 883.8 ppb 0.85 #VALUE!  
182 W 0.5045 0.1009 ppb --- #VALUE!  
203 Tl 1.1045 0.2209 ppb 7.87 1000.  
205 Tl 1.1985 0.2397 ppb 6.69 #VALUE!  
208 Pb 53.25 10.65 ppb 0.08 1000.  
232 Th 21.13 4.226 ppb 2.15 1000.  
238 U 7.515 1.503 ppb 1.37 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2907519.00 0.86 3254874.00 89.3 69.5 - 130  
45 Sc 2642204.80 0.87 2845192.80 92.9 69.5 - 130  
72 Ge 570658.63 1.51 628164.81 90.8 69.5 - 130  
159 Tb 4792106.00 0.26 4911963.50 97.6 69.5 - 130  
209 Bi 2720190.00 0.11 2733046.80 99.5 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\082SMPL.D\082SMPL.D#

7/23/2014 4:23 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\082SMPL.D\082SMPL.D#
Date Acquired: Jul 23 2014  04:21 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-065
Misc Info: DILUTION 1.6/8
Vial Number: 2501
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 3.1955 0.6391 ppb 0.22 100.  
11 B 7.69 1.538 ppb 5.35 1000.  
23 Na 862.5 172.5 ppb 0.89 200000.  
25 Mg 12,150. 2,430. ppb 0.30 200000.  
27 Al 232,700. 46,540. ppb 0.33 200000.  
28 Si 13,320. 2,664. ppb 2.36 #VALUE!  
29 Si 7,615. 1,523. ppb 11.50 10000.  
39 K 2,503.5 500.7 ppb 0.36 200000.  
43 Ca 23,995. 4,799. ppb 0.99 #VALUE!  
44 Ca 23,835. 4,767. ppb 0.42 200000.  
51 V 489.75 97.95 ppb 1.01 1000.  
52 Cr 101.15 20.23 ppb 0.32 1000.  
53 Cr 153.75 30.75 ppb 1.11 #VALUE!  
55 Mn 770.5 154.1 ppb 0.29 1000.  
56 Fe 102,700. 20,540. ppb 0.38 #VALUE!  
57 Fe 99,500. 19,900. ppb 0.23 100000.  
59 Co 54.85 10.97 ppb 1.32 1000.  
60 Ni 70.15 14.03 ppb 0.80 1000.  
63 Cu 205.6 41.12 ppb 0.46 #VALUE!  
65 Cu 209.25 41.85 ppb 0.78 1000.  
66 Zn 280.75 56.15 ppb 0.93 1000.  
68 Zn 348. 69.6 ppb 0.70 #VALUE!  
75 As 7.565 1.513 ppb 7.21 1000.  
82 Se -0.6435 -0.1287 ppb 270.47 1000.  
88 Sr 399.35 79.87 ppb 1.58 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 5.19 1.038 ppb 3.51 1000.  
107 Ag 0.5175 0.1035 ppb 0.59 500.  
109 Ag 0.375 0.075 ppb 8.93 #VALUE!  
111 Cd 1.2325 0.2465 ppb 24.77 #VALUE!  
114 Cd 0.8575 0.1715 ppb 4.22 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 24.715 4.943 ppb 2.14 1000.  
120 Sn 24.16 4.832 ppb 1.23 #VALUE!  
121 Sb 0.2517 0.0503 ppb 8.20 #VALUE!  
123 Sb 0.2377 0.0475 ppb 23.80 1000.  
135 Ba 2,997.5 599.5 ppb 0.83 1000.  
137 Ba 3,032.5 606.5 ppb 1.97 #VALUE!  
182 W 1.2815 0.2563 ppb --- #VALUE!  
203 Tl 0.6405 0.1281 ppb 1.85 1000.  
205 Tl 0.656 0.1312 ppb 3.56 #VALUE!  
208 Pb 49.265 9.853 ppb 0.67 1000.  
232 Th 14.055 2.811 ppb 2.51 1000.  
238 U 4.972 0.9944 ppb 1.55 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2973225.30 0.57 3254874.00 91.3 69.5 - 130  
45 Sc 2723059.80 0.52 2845192.80 95.7 69.5 - 130  
72 Ge 592443.38 0.43 628164.81 94.3 69.5 - 130  
159 Tb 4893306.00 0.67 4911963.50 99.6 69.5 - 130  
209 Bi 2719448.80 0.36 2733046.80 99.5 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\083SMPL.D\083SMPL.D#

7/23/2014 4:26 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\083SMPL.D\083SMPL.D#
Date Acquired: Jul 23 2014  04:24 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-067
Misc Info: DILUTION 1.6/8
Vial Number: 2502
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 3.0915 0.6183 ppb 2.75 100.  
11 B 8.12 1.624 ppb 6.86 1000.  
23 Na 656. 131.2 ppb 2.24 200000.  
25 Mg 7,815. 1,563. ppb 1.29 200000.  
27 Al 223,400. 44,680. ppb 0.76 200000.  
28 Si 14,165. 2,833. ppb 1.98 #VALUE!  
29 Si 7,560. 1,512. ppb 6.26 10000.  
39 K 1,543.5 308.7 ppb 2.21 200000.  
43 Ca 18,150. 3,630. ppb 1.45 #VALUE!  
44 Ca 17,505. 3,501. ppb 1.08 200000.  
51 V 440.5 88.1 ppb 0.45 1000.  
52 Cr 74.65 14.93 ppb 0.85 1000.  
53 Cr 126.55 25.31 ppb 0.66 #VALUE!  
55 Mn 507. 101.4 ppb 1.41 1000.  
56 Fe 82,850. 16,570. ppb 1.07 #VALUE!  
57 Fe 80,950. 16,190. ppb 1.12 100000.  
59 Co 41.105 8.221 ppb 2.33 1000.  
60 Ni 66.55 13.31 ppb 0.43 1000.  
63 Cu 195.8 39.16 ppb 1.16 #VALUE!  
65 Cu 197.5 39.5 ppb 0.87 1000.  
66 Zn 232. 46.4 ppb 0.14 1000.  
68 Zn 268.05 53.61 ppb 2.44 #VALUE!  
75 As 4.4345 0.8869 ppb 22.55 1000.  
82 Se -1.7015 -0.3403 ppb 67.18 1000.  
88 Sr 379.25 75.85 ppb 0.63 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 3.291 0.6582 ppb 2.96 1000.  
107 Ag 0.4478 0.0896 ppb 14.30 500.  
109 Ag 0.3367 0.0673 ppb 19.16 #VALUE!  
111 Cd 1.095 0.219 ppb 20.65 #VALUE!  
114 Cd 0.8705 0.1741 ppb 9.40 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 23.415 4.683 ppb 1.10 1000.  
120 Sn 23.415 4.683 ppb 0.05 #VALUE!  
121 Sb 0.2229 0.0446 ppb 7.49 #VALUE!  
123 Sb 0.2366 0.0473 ppb 6.45 1000.  
135 Ba 1,775. 355. ppb 1.52 1000.  
137 Ba 1,777. 355.4 ppb 1.73 #VALUE!  
182 W 0.2935 0.0587 ppb --- #VALUE!  
203 Tl 0.7675 0.1535 ppb 10.44 1000.  
205 Tl 0.825 0.165 ppb 6.70 #VALUE!  
208 Pb 33.32 6.664 ppb 1.23 1000.  
232 Th 11.315 2.263 ppb 4.66 1000.  
238 U 3.932 0.7864 ppb 2.89 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2989871.00 0.94 3254874.00 91.9 69.5 - 130  
45 Sc 2742833.00 0.72 2845192.80 96.4 69.5 - 130  
72 Ge 597970.69 0.61 628164.81 95.2 69.5 - 130  
159 Tb 4869591.00 0.62 4911963.50 99.1 69.5 - 130  
209 Bi 2730661.50 0.71 2733046.80 99.9 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000143 



C:\ICPCHEM\1\DATA\JHG23A.B\084_CCV.D\084_CCV.D#

7/23/2014 4:30 PM C:\ICPCHEM\1\RPTTMP\CCV-1.qct Page 1 of 1

CCV QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\084_CCV.D\084_CCV.D#
Date Acquired: Jul 23 2014  04:28 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCV
Misc Info:
Vial Number: 1206
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Dilution Factor: 1.00
QC Range (%): 89.5 - 110.5

QC Elements
Element Conc. RSD(%) Expected Rec (%) Flag
9 Be 24.59 ppb 2.34 25 98.36  
11 B 24.74 ppb 2.63 25 98.96  
23 Na 4,832. ppb 1.79 5,000 96.64  
25 Mg 4,901. ppb 2.03 5,000 98.02  
27 Al 509.9 ppb 1.58 500 101.98  
28 Si 196.8 ppb 89.43 500 39.36  
29 Si -398.4 ppb 47.84 500 -79.68 Fail
39 K 4,936. ppb 2.32 5,000 98.72  
43 Ca 4,989. ppb 1.54 5,000 99.78  
44 Ca 5,064. ppb 2.74 5,000 101.28  
51 V 24.32 ppb 2.95 25 97.28  
52 Cr 24.51 ppb 2.87 25 98.04  
53 Cr 23.82 ppb 2.30 25 95.28  
55 Mn 24.49 ppb 2.37 25 97.96  
56 Fe 4,935. ppb 2.67 5,000 98.7  
57 Fe 4,990. ppb 3.12 5,000 99.8  
59 Co 24.56 ppb 2.97 25 98.24  
60 Ni 24.48 ppb 3.21 25 97.92  
63 Cu 24.65 ppb 3.43 25 98.6  
65 Cu 24.75 ppb 2.05 25 99  
66 Zn 24.54 ppb 3.93 25 98.16  
68 Zn 24.83 ppb 2.59 25 99.32  
75 As 24.54 ppb 3.16 25 98.16  
82 Se 24.52 ppb 0.77 25 98.08  
88 Sr 24.73 ppb 3.10 25 98.92  
89 Y -------- --- -------- --- #VALUE!  
98 Mo 24.98 ppb 2.78 25 99.92  
107 Ag 25.45 ppb 3.01 25 101.8  
109 Ag 25.38 ppb 4.04 25 101.52  
111 Cd 25.19 ppb 2.16 25 100.76  
114 Cd 25.32 ppb 3.34 25 101.28  
115 In -------- --- -------- --- #VALUE!  
118 Sn 24.65 ppb 2.73 25 98.6  
120 Sn 24.76 ppb 2.77 25 99.04  
121 Sb 24.75 ppb 2.05 25 99  
123 Sb 24.67 ppb 3.80 25 98.68  
135 Ba 24.4 ppb 3.25 25 97.6  
137 Ba 24.52 ppb 3.36 25 98.08  
182 W 24.76 ppb 3.43 25 99.04  
203 Tl 24.39 ppb 3.93 25 97.56  
205 Tl 24.44 ppb 3.80 25 97.76  
208 Pb 24.49 ppb 3.28 25 97.96  
232 Th 23.19 ppb 2.50 25 92.76  
238 U 24.09 ppb 3.76 25 96.36  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2869599.80 1.78 3254874.00 88.2 80 - 120.4  
45 Sc 2663427.50 1.57 2845192.80 93.6 80 - 120.4  
72 Ge 593999.44 1.97 628164.81 94.6 80 - 120.4  
159 Tb 4774941.00 1.01 4911963.50 97.2 80 - 120.4  
209 Bi 2683871.50 1.65 2733046.80 98.2 80 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000144 



C:\ICPCHEM\1\DATA\JHG23A.B\085_CCB.D\085_CCB.D#

7/23/2014 4:33 PM C:\ICPCHEM\1\RPTTMP\CCB-1.qct Page 1 of 1

CCB QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\085_CCB.D\085_CCB.D#
Date Acquired: Jul 23 2014  04:31 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCB
Misc Info:
Vial Number: 1207
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: 6-CCB
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) High Limit Flag
9 Be 0.0055 ppb 38.65 1.00  
11 B 0.3302 ppb 30.25 1.00  
23 Na 0.1854 ppb 90.67 1.00  
25 Mg 0.7507 ppb 23.15 1.00  
27 Al 6. ppb 9.82 1.00  
28 Si -314.7 ppb 17.88 1.00  
29 Si -587.3 ppb 5.98 1.00 Fail-DoD
39 K -14.01 ppb 11.97 1.00  
43 Ca 1.111 ppb 440.41 1.00  
44 Ca -9.481 ppb 26.17 1.00  
51 V 0.0125 ppb 456.31 1.00  
52 Cr -0.0309 ppb 13.21 1.00  
53 Cr -0.5651 ppb 19.38 1.00  
55 Mn 0.0453 ppb 31.57 1.00  
56 Fe 0.462 ppb 271.00 1.00  
57 Fe -0.4574 ppb 728.68 1.00  
59 Co -0.0189 ppb 31.70 1.00  
60 Ni 0.0049 ppb 235.11 1.00  
63 Cu -0.0661 ppb 5.59 1.00  
65 Cu -0.0507 ppb 10.09 1.00  
66 Zn 0.5454 ppb 13.91 1.00  
68 Zn 0.6578 ppb 3.45 1.00  
75 As 0.0618 ppb 168.96 1.00  
82 Se -0.1241 ppb 147.78 1.00  
88 Sr 0.0193 ppb 15.01 1.00  
89 Y -------- --- -------- ---  
98 Mo 0.0941 ppb 99.04 1.00  
107 Ag -0.0038 ppb 27.83 1.00  
109 Ag -0.0009 ppb 341.34 1.00  
111 Cd -0.1268 ppb 21.83 1.00  
114 Cd 0.002 ppb 116.00 1.00  
115 In -------- --- -------- ---  
118 Sn 0.0557 ppb 17.12 1.00  
120 Sn 0.0513 ppb 13.84 1.00  
121 Sb 0.0163 ppb 33.73 1.00  
123 Sb 0.02 ppb 23.12 1.00  
135 Ba 0.0537 ppb 23.35 1.00  
137 Ba 0.0473 ppb 66.35 1.00  
182 W 0.0727 ppb 14.44 1.00  
203 Tl 0.0038 ppb 10.88 1.00  
205 Tl 0.0073 ppb 26.77 1.00  
208 Pb -0.0019 ppb 31.65 1.00  
232 Th 0.1558 ppb 5.50 1.00  
238 U 0.0039 ppb 37.52 1.00  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2903997.50 1.30 3254874.00 89.2 79.5 - 120  
45 Sc 2632849.30 0.75 2845192.80 92.5 79.5 - 120  
72 Ge 582226.69 1.30 628164.81 92.7 79.5 - 120  
159 Tb 4802111.50 0.61 4911963.50 97.8 79.5 - 120  
209 Bi 2719556.80 0.97 2733046.80 99.5 79.5 - 120  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000145 



C:\ICPCHEM\1\DATA\JHG23A.B\086SMPL.D\086SMPL.D#

7/23/2014 4:37 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\086SMPL.D\086SMPL.D#
Date Acquired: Jul 23 2014  04:35 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-069
Misc Info: DILUTION 1.6/8
Vial Number: 2503
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 4.84 0.968 ppb 1.18 100.  
11 B 6.455 1.291 ppb 8.89 1000.  
23 Na 1,974.5 394.9 ppb 2.30 200000.  
25 Mg 23,290. 4,658. ppb 2.18 200000.  
27 Al 300,950. 60,190. ppb 2.36 200000.  
28 Si 16,665. 3,333. ppb 4.67 #VALUE!  
29 Si 9,235. 1,847. ppb 15.90 10000.  
39 K 4,970.5 994.1 ppb 2.94 200000.  
43 Ca 17,475. 3,495. ppb 3.12 #VALUE!  
44 Ca 16,440. 3,288. ppb 1.29 200000.  
51 V 677. 135.4 ppb 2.00 1000.  
52 Cr 154.8 30.96 ppb 1.84 1000.  
53 Cr 209.3 41.86 ppb 2.58 #VALUE!  
55 Mn 3,580. 716. ppb 2.41 1000.  
56 Fe 213,400. 42,680. ppb 2.12 #VALUE!  
57 Fe 203,800. 40,760. ppb 2.67 100000.  
59 Co 129.1 25.82 ppb 2.06 1000.  
60 Ni 143.1 28.62 ppb 1.53 1000.  
63 Cu 217. 43.4 ppb 2.44 #VALUE!  
65 Cu 220.25 44.05 ppb 1.22 1000.  
66 Zn 471.6 94.32 ppb 2.83 1000.  
68 Zn 515.5 103.1 ppb 2.62 #VALUE!  
75 As 14.01 2.802 ppb 7.77 1000.  
82 Se -4.35 -0.87 ppb 20.10 1000.  
88 Sr 421.75 84.35 ppb 1.24 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 5.635 1.127 ppb 2.57 1000.  
107 Ag 0.4794 0.0959 ppb 8.43 500.  
109 Ag 0.3638 0.0728 ppb 5.84 #VALUE!  
111 Cd 4.1425 0.8285 ppb 3.07 #VALUE!  
114 Cd 3.6645 0.7329 ppb 3.09 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 25.53 5.106 ppb 1.32 1000.  
120 Sn 25.54 5.108 ppb 0.92 #VALUE!  
121 Sb 0.3977 0.0795 ppb 1.49 #VALUE!  
123 Sb 0.4027 0.0805 ppb 5.83 1000.  
135 Ba 2,181.5 436.3 ppb 1.42 1000.  
137 Ba 2,179.5 435.9 ppb 1.43 #VALUE!  
182 W 0.6695 0.1339 ppb --- #VALUE!  
203 Tl 2.0795 0.4159 ppb 4.06 1000.  
205 Tl 2.051 0.4102 ppb 1.23 #VALUE!  
208 Pb 72.75 14.55 ppb 1.84 1000.  
232 Th 28. 5.6 ppb 5.02 1000.  
238 U 10.69 2.138 ppb 2.33 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2919719.30 0.43 3254874.00 89.7 69.5 - 130  
45 Sc 2692169.30 2.02 2845192.80 94.6 69.5 - 130  
72 Ge 580697.56 1.82 628164.81 92.4 69.5 - 130  
159 Tb 4759398.50 1.12 4911963.50 96.9 69.5 - 130  
209 Bi 2656004.50 1.05 2733046.80 97.2 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000146 



C:\ICPCHEM\1\DATA\JHG23A.B\087SMPL.D\087SMPL.D#

7/23/2014 4:41 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\087SMPL.D\087SMPL.D#
Date Acquired: Jul 23 2014  04:39 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4736-071
Misc Info: DILUTION 1.6/8
Vial Number: 2504
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 2.4085 0.4817 ppb 2.68 100.  
11 B 5.95 1.19 ppb 11.72 1000.  
23 Na 4,381. 876.2 ppb 1.23 200000.  
25 Mg 13,245. 2,649. ppb 1.84 200000.  
27 Al 113,450. 22,690. ppb 1.91 200000.  
28 Si 11,305. 2,261. ppb 5.40 #VALUE!  
29 Si 7,095. 1,419. ppb 15.95 10000.  
39 K 3,854.5 770.9 ppb 2.41 200000.  
43 Ca 25,630. 5,126. ppb 2.90 #VALUE!  
44 Ca 25,505. 5,101. ppb 1.75 200000.  
51 V 493.2 98.64 ppb 0.90 1000.  
52 Cr 101.6 20.32 ppb 1.67 1000.  
53 Cr 154.2 30.84 ppb 2.18 #VALUE!  
55 Mn 750.5 150.1 ppb 1.72 1000.  
56 Fe 100,100. 20,020. ppb 1.57 #VALUE!  
57 Fe 97,200. 19,440. ppb 1.68 100000.  
59 Co 50.2 10.04 ppb 1.55 1000.  
60 Ni 98.4 19.68 ppb 2.05 1000.  
63 Cu 126.65 25.33 ppb 1.92 #VALUE!  
65 Cu 128.35 25.67 ppb 1.73 1000.  
66 Zn 322.05 64.41 ppb 1.66 1000.  
68 Zn 336.55 67.31 ppb 0.90 #VALUE!  
75 As 3.6445 0.7289 ppb 17.34 1000.  
82 Se -1.734 -0.3468 ppb 45.21 1000.  
88 Sr 361.05 72.21 ppb 2.19 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 4.044 0.8088 ppb 2.21 1000.  
107 Ag 0.2448 0.049 ppb 13.34 500.  
109 Ag 0.1662 0.0332 ppb 13.13 #VALUE!  
111 Cd 0.926 0.1852 ppb 17.77 #VALUE!  
114 Cd 0.7275 0.1455 ppb 4.30 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 23.29 4.658 ppb 2.66 1000.  
120 Sn 23.33 4.666 ppb 2.24 #VALUE!  
121 Sb 0.2054 0.0411 ppb 28.72 #VALUE!  
123 Sb 0.2488 0.0498 ppb 7.35 1000.  
135 Ba 877.5 175.5 ppb 1.85 1000.  
137 Ba 876. 175.2 ppb 1.28 #VALUE!  
182 W 0.539 0.1078 ppb --- #VALUE!  
203 Tl 0.6785 0.1357 ppb 2.83 1000.  
205 Tl 0.7075 0.1415 ppb 4.34 #VALUE!  
208 Pb 39.12 7.824 ppb 1.32 1000.  
232 Th 13.775 2.755 ppb 0.95 1000.  
238 U 4.4935 0.8987 ppb 1.75 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2891121.30 1.06 3254874.00 88.8 69.5 - 130  
45 Sc 2541041.30 1.00 2845192.80 89.3 69.5 - 130  
72 Ge 560154.50 0.86 628164.81 89.2 69.5 - 130  
159 Tb 4766713.50 1.38 4911963.50 97.0 69.5 - 130  
209 Bi 2721785.00 1.35 2733046.80 99.6 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000147 



C:\ICPCHEM\1\DATA\JHG23A.B\088SMPL.D\088SMPL.D#

7/23/2014 4:44 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\088SMPL.D\088SMPL.D#
Date Acquired: Jul 23 2014  04:42 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5280-001
Misc Info:
Vial Number: 2505
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0048 0.0048 ppb 28.97 100.  
11 B 65.29 65.29 ppb 0.65 1000.  
23 Na 69,720. 69,720. ppb 1.49 200000.  
25 Mg 4,396. 4,396. ppb 1.54 200000.  
27 Al 36.11 36.11 ppb 1.36 200000.  
28 Si 3,019. 3,019. ppb 1.49 #VALUE!  
29 Si 2,070. 2,070. ppb 6.63 10000.  
39 K 6,691. 6,691. ppb 1.02 200000.  
43 Ca 37,780. 37,780. ppb 1.30 #VALUE!  
44 Ca 36,190. 36,190. ppb 0.84 200000.  
51 V 0.4125 0.4125 ppb 31.59 1000.  
52 Cr 0.3803 0.3803 ppb 6.71 1000.  
53 Cr 5.691 5.691 ppb 10.23 #VALUE!  
55 Mn 180. 180. ppb 0.73 1000.  
56 Fe 92.28 92.28 ppb 2.35 #VALUE!  
57 Fe 149.4 149.4 ppb 3.60 100000.  
59 Co 0.4333 0.4333 ppb 9.73 1000.  
60 Ni 1.259 1.259 ppb 5.80 1000.  
63 Cu 17.57 17.57 ppb 1.06 #VALUE!  
65 Cu 16.9 16.9 ppb 1.65 1000.  
66 Zn 26.17 26.17 ppb 0.88 1000.  
68 Zn 26.52 26.52 ppb 1.71 #VALUE!  
75 As 1.708 1.708 ppb 3.76 1000.  
82 Se 0.2374 0.2374 ppb 79.57 1000.  
88 Sr 145.2 145.2 ppb 0.83 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 1.733 1.733 ppb 1.26 1000.  
107 Ag 0.0127 0.0127 ppb 35.02 500.  
109 Ag 0.0151 0.0151 ppb 4.32 #VALUE!  
111 Cd -0.13 -0.13 ppb 51.44 #VALUE!  
114 Cd 0.0173 0.0173 ppb 10.61 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.2672 0.2672 ppb 5.06 1000.  
120 Sn 0.2507 0.2507 ppb 7.30 #VALUE!  
121 Sb 0.1829 0.1829 ppb 6.91 #VALUE!  
123 Sb 0.1718 0.1718 ppb 18.30 1000.  
135 Ba 18.84 18.84 ppb 3.03 1000.  
137 Ba 18.88 18.88 ppb 0.93 #VALUE!  
182 W 0.1768 0.1768 ppb --- #VALUE!  
203 Tl 0.0017 0.0017 ppb 220.75 1000.  
205 Tl 0.0036 0.0036 ppb 30.70 #VALUE!  
208 Pb 0.436 0.436 ppb 3.74 1000.  
232 Th 0.1417 0.1417 ppb 13.49 1000.  
238 U 0.1752 0.1752 ppb 4.53 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2599269.00 0.91 3254874.00 79.9 69.5 - 130  
45 Sc 2440710.80 0.42 2845192.80 85.8 69.5 - 130  
72 Ge 547829.69 0.92 628164.81 87.2 69.5 - 130  
159 Tb 4500132.00 1.48 4911963.50 91.6 69.5 - 130  
209 Bi 2462154.30 2.13 2733046.80 90.1 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000148 



C:\ICPCHEM\1\DATA\JHG23A.B\089SMPL.D\089SMPL.D#

7/23/2014 4:48 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\089SMPL.D\089SMPL.D#
Date Acquired: Jul 23 2014  04:46 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5280-001L
Misc Info: DILUTION 1.6/8
Vial Number: 2506
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0038 0.0008 ppb 178.53 100.  
11 B 67.65 13.53 ppb 1.99 1000.  
23 Na 69,850. 13,970. ppb 3.56 200000.  
25 Mg 4,406.5 881.3 ppb 3.40 200000.  
27 Al 56. 11.2 ppb 8.32 200000.  
28 Si 2,555.5 511.1 ppb 41.73 #VALUE!  
29 Si -913.5 -182.7 ppb 111.71 10000. LOW
39 K 6,635. 1,327. ppb 4.10 200000.  
43 Ca 37,595. 7,519. ppb 2.87 #VALUE!  
44 Ca 37,625. 7,525. ppb 3.61 200000.  
51 V 0.0481 0.0096 ppb 140.93 1000.  
52 Cr 0.2574 0.0515 ppb 59.83 1000.  
53 Cr 7.16 1.432 ppb 13.92 #VALUE!  
55 Mn 179.9 35.98 ppb 3.56 1000.  
56 Fe 108.9 21.78 ppb 22.97 #VALUE!  
57 Fe 118.8 23.76 ppb 17.86 100000.  
59 Co 0.3448 0.069 ppb 2.16 1000.  
60 Ni 1.2745 0.2549 ppb 21.10 1000.  
63 Cu 17.515 3.503 ppb 4.46 #VALUE!  
65 Cu 16.73 3.346 ppb 5.79 1000.  
66 Zn 26.285 5.257 ppb 3.09 1000.  
68 Zn 26.78 5.356 ppb 3.63 #VALUE!  
75 As 1.8965 0.3793 ppb 54.23 1000.  
82 Se -0.81 -0.162 ppb 218.89 1000.  
88 Sr 142.8 28.56 ppb 4.31 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 1.6325 0.3265 ppb 10.63 1000.  
107 Ag -0.0006 -0.0001 ppb 2387.90 500.  
109 Ag -0.0073 -0.0015 ppb 190.29 #VALUE!  
111 Cd -0.5605 -0.1121 ppb 13.31 #VALUE!  
114 Cd 0.0368 0.0074 ppb 36.18 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.2774 0.0555 ppb 25.58 1000.  
120 Sn 0.2784 0.0557 ppb 3.46 #VALUE!  
121 Sb 0.1835 0.0367 ppb 14.53 #VALUE!  
123 Sb 0.1962 0.0392 ppb 21.69 1000.  
135 Ba 19.055 3.811 ppb 5.29 1000.  
137 Ba 18.5 3.7 ppb 2.99 #VALUE!  
182 W 0.1994 0.0399 ppb --- #VALUE!  
203 Tl -0.0236 -0.0047 ppb 37.95 1000.  
205 Tl 0.018 0.0036 ppb 114.96 #VALUE!  
208 Pb 0.4295 0.0859 ppb 8.70 1000.  
232 Th 0.3686 0.0737 ppb 19.27 1000.  
238 U 0.1612 0.0322 ppb 12.71 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2704577.80 2.97 3254874.00 83.1 69.5 - 130  
45 Sc 2531942.80 3.42 2845192.80 89.0 69.5 - 130  
72 Ge 570913.44 3.60 628164.81 90.9 69.5 - 130  
159 Tb 4633520.00 2.85 4911963.50 94.3 69.5 - 130  
209 Bi 2615810.80 3.90 2733046.80 95.7 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000149 



C:\ICPCHEM\1\DATA\JHG23A.B\090SMPL.D\090SMPL.D#

7/23/2014 4:51 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\090SMPL.D\090SMPL.D#
Date Acquired: Jul 23 2014  04:49 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5280-001S
Misc Info: DILUTION 1.6/8
Vial Number: 2507
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 47.955 9.591 ppb 1.44 100.  
11 B 521.5 104.3 ppb 0.84 1000.  
23 Na 75,150. 15,030. ppb 1.78 200000.  
25 Mg 9,655. 1,931. ppb 1.37 200000.  
27 Al 2,049. 409.8 ppb 1.57 200000.  
28 Si 7,495. 1,499. ppb 5.87 #VALUE!  
29 Si 3,906.5 781.3 ppb 3.55 10000.  
39 K 16,660. 3,332. ppb 1.61 200000.  
43 Ca 38,575. 7,715. ppb 2.74 #VALUE!  
44 Ca 38,205. 7,641. ppb 1.79 200000.  
51 V 500.5 100.1 ppb 1.51 1000.  
52 Cr 192.85 38.57 ppb 1.39 1000.  
53 Cr 196.45 39.29 ppb 0.86 #VALUE!  
55 Mn 677.5 135.5 ppb 1.24 1000.  
56 Fe 1,121.5 224.3 ppb 1.36 #VALUE!  
57 Fe 1,134.5 226.9 ppb 0.30 100000.  
59 Co 496.45 99.29 ppb 1.31 1000.  
60 Ni 499.9 99.98 ppb 1.47 1000.  
63 Cu 265.3 53.06 ppb 1.57 #VALUE!  
65 Cu 265.3 53.06 ppb 1.45 1000.  
66 Zn 526. 105.2 ppb 2.16 1000.  
68 Zn 558.5 111.7 ppb 1.53 #VALUE!  
75 As 107.45 21.49 ppb 1.36 1000.  
82 Se 105.5 21.1 ppb 0.97 1000.  
88 Sr 659.5 131.9 ppb 1.10 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 307.9 61.58 ppb 0.77 1000.  
107 Ag 51. 10.2 ppb 1.47 500.  
109 Ag 50.75 10.15 ppb 0.82 #VALUE!  
111 Cd 256.05 51.21 ppb 1.75 #VALUE!  
114 Cd 255.9 51.18 ppb 1.35 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 494.9 98.98 ppb 2.66 1000.  
120 Sn 496.1 99.22 ppb 2.15 #VALUE!  
121 Sb 105.05 21.01 ppb 2.26 #VALUE!  
123 Sb 104.85 20.97 ppb 2.68 1000.  
135 Ba 1,972.5 394.5 ppb 2.51 1000.  
137 Ba 1,975.5 395.1 ppb 2.52 #VALUE!  
182 W 99.55 19.91 ppb --- #VALUE!  
203 Tl 104.3 20.86 ppb 2.44 1000.  
205 Tl 104.7 20.94 ppb 1.73 #VALUE!  
208 Pb 106.85 21.37 ppb 2.24 1000.  
232 Th 1.318 0.2636 ppb 22.74 1000.  
238 U 103.2 20.64 ppb 2.01 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2787794.30 0.69 3254874.00 85.6 69.5 - 130  
45 Sc 2510484.80 1.35 2845192.80 88.2 69.5 - 130  
72 Ge 557989.13 0.75 628164.81 88.8 69.5 - 130  
159 Tb 4592358.00 1.61 4911963.50 93.5 69.5 - 130  
209 Bi 2562799.00 1.08 2733046.80 93.8 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000150 



C:\ICPCHEM\1\DATA\JHG23A.B\091SMPL.D\091SMPL.D#

7/23/2014 4:55 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\091SMPL.D\091SMPL.D#
Date Acquired: Jul 23 2014  04:52 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5280-001P
Misc Info: DILUTION 1.6/8
Vial Number: 2508
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 51.6 10.32 ppb 0.84 100.  
11 B 514.5 102.9 ppb 0.56 1000.  
23 Na 72,900. 14,580. ppb 0.45 200000.  
25 Mg 9,270. 1,854. ppb 0.53 200000.  
27 Al 2,149. 429.8 ppb 0.40 200000.  
28 Si 6,925. 1,385. ppb 7.04 #VALUE!  
29 Si 2,679.5 535.9 ppb 35.68 10000.  
39 K 16,040. 3,208. ppb 0.42 200000.  
43 Ca 37,270. 7,454. ppb 0.35 #VALUE!  
44 Ca 37,255. 7,451. ppb 0.40 200000.  
51 V 526.5 105.3 ppb 0.43 1000.  
52 Cr 202.35 40.47 ppb 0.61 1000.  
53 Cr 206.45 41.29 ppb 1.19 #VALUE!  
55 Mn 695. 139. ppb 0.41 1000.  
56 Fe 1,179. 235.8 ppb 0.94 #VALUE!  
57 Fe 1,151.5 230.3 ppb 0.55 100000.  
59 Co 521. 104.2 ppb 0.89 1000.  
60 Ni 525. 105. ppb 0.42 1000.  
63 Cu 276.7 55.34 ppb 0.64 #VALUE!  
65 Cu 276.2 55.24 ppb 0.48 1000.  
66 Zn 549. 109.8 ppb 0.62 1000.  
68 Zn 583.5 116.7 ppb 0.18 #VALUE!  
75 As 103.5 20.7 ppb 0.83 1000.  
82 Se 100.35 20.07 ppb 2.39 1000.  
88 Sr 634. 126.8 ppb 1.25 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 296.4 59.28 ppb 0.64 1000.  
107 Ag 53.95 10.79 ppb 0.25 500.  
109 Ag 54.4 10.88 ppb 0.75 #VALUE!  
111 Cd 244.3 48.86 ppb 0.48 #VALUE!  
114 Cd 244.8 48.96 ppb 0.16 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 472.65 94.53 ppb 0.80 1000.  
120 Sn 474.3 94.86 ppb 0.34 #VALUE!  
121 Sb 100.15 20.03 ppb 0.69 #VALUE!  
123 Sb 100.15 20.03 ppb 0.49 1000.  
135 Ba 2,074. 414.8 ppb 0.24 1000.  
137 Ba 2,073. 414.6 ppb 0.49 #VALUE!  
182 W 95.25 19.05 ppb --- #VALUE!  
203 Tl 98.3 19.66 ppb 0.94 1000.  
205 Tl 98.9 19.78 ppb 0.77 #VALUE!  
208 Pb 101.55 20.31 ppb 0.87 1000.  
232 Th 0.848 0.1696 ppb 3.16 1000.  
238 U 98.2 19.64 ppb 1.25 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2740280.50 0.08 3254874.00 84.2 69.5 - 130  
45 Sc 2501426.30 1.07 2845192.80 87.9 69.5 - 130  
72 Ge 553990.69 1.66 628164.81 88.2 69.5 - 130  
159 Tb 4566772.50 1.14 4911963.50 93.0 69.5 - 130  
209 Bi 2569331.50 1.34 2733046.80 94.0 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000151 



C:\ICPCHEM\1\DATA\JHG23A.B\092SMPL.D\092SMPL.D#

7/23/2014 4:58 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\092SMPL.D\092SMPL.D#
Date Acquired: Jul 23 2014  04:56 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5282-001
Misc Info: DILUTION 1.6/8
Vial Number: 2509
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.076 0.0152 ppb 20.98 100.  
11 B 299.45 59.89 ppb 1.99 1000.  
23 Na 94,850. 18,970. ppb 0.75 200000.  
25 Mg 85,000. 17,000. ppb 0.82 200000.  
27 Al 8,905. 1,781. ppb 0.80 200000.  
28 Si 2,104.5 420.9 ppb 35.69 #VALUE!  
29 Si -1,319.5 -263.9 ppb 63.89 10000. LOW
39 K 2,057. 411.4 ppb 1.89 200000.  
43 Ca 11,975. 2,395. ppb 1.70 #VALUE!  
44 Ca 11,830. 2,366. ppb 1.80 200000.  
51 V 52.15 10.43 ppb 45.34 1000.  
52 Cr 6,160. 1,232. ppb 0.25 1000. >LDR
53 Cr 6,365. 1,273. ppb 1.29 #VALUE!  
55 Mn 178.75 35.75 ppb 1.02 1000.  
56 Fe 1,604.5 320.9 ppb 1.53 #VALUE!  
57 Fe 1,545.5 309.1 ppb 1.02 100000.  
59 Co 15.29 3.058 ppb 1.25 1000.  
60 Ni 7.225 1.445 ppb 2.26 1000.  
63 Cu 47.665 9.533 ppb 0.44 #VALUE!  
65 Cu 46.56 9.312 ppb 1.01 1000.  
66 Zn 38.97 7.794 ppb 1.01 1000.  
68 Zn 43.81 8.762 ppb 1.83 #VALUE!  
75 As 4.6795 0.9359 ppb 15.72 1000.  
82 Se 0.3418 0.0684 ppb 88.02 1000.  
88 Sr 61.25 12.25 ppb 1.25 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 1.045 0.209 ppb 4.38 1000.  
107 Ag 0.1078 0.0216 ppb 35.32 500.  
109 Ag 0.0016 0.0003 ppb 560.27 #VALUE!  
111 Cd 0.4576 0.0915 ppb 53.04 #VALUE!  
114 Cd 0.1357 0.0271 ppb 13.39 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 1.755 0.351 ppb 12.64 1000.  
120 Sn 1.7505 0.3501 ppb 12.26 #VALUE!  
121 Sb 0.154 0.0308 ppb 21.62 #VALUE!  
123 Sb 0.1951 0.039 ppb 28.91 1000.  
135 Ba 16.96 3.392 ppb 5.71 1000.  
137 Ba 16.345 3.269 ppb 2.16 #VALUE!  
182 W 0.481 0.0962 ppb --- #VALUE!  
203 Tl 0.0733 0.0147 ppb 53.38 1000.  
205 Tl 0.0824 0.0165 ppb 20.28 #VALUE!  
208 Pb 1.737 0.3474 ppb 1.83 1000.  
232 Th 0.3863 0.0773 ppb 2.42 1000.  
238 U 0.3182 0.0636 ppb 9.69 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2654271.30 1.74 3254874.00 81.5 69.5 - 130  
45 Sc 2451869.30 0.90 2845192.80 86.2 69.5 - 130  
72 Ge 541825.56 1.14 628164.81 86.3 69.5 - 130  
159 Tb 4493857.50 1.05 4911963.50 91.5 69.5 - 130  
209 Bi 2472145.80 1.14 2733046.80 90.5 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000152 



C:\ICPCHEM\1\DATA\JHG23A.B\093SMPL.D\093SMPL.D#

7/23/2014 5:02 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\093SMPL.D\093SMPL.D#
Date Acquired: Jul 23 2014  04:59 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5282-001
Misc Info: DILUTION 0.4/10
Vial Number: 2510
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 25.00
Autodil  Factor: Undiluted
Final Dil Factor: 25.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0718 0.0029 ppb 54.16 100.  
11 B 324. 12.96 ppb 2.06 1000.  
23 Na 97,600. 3,904. ppb 1.05 200000.  
25 Mg 90,375. 3,615. ppb 1.92 200000.  
27 Al 9,515. 380.6 ppb 1.69 200000.  
28 Si 7,065. 282.6 ppb 18.86 #VALUE!  
29 Si -8,540. -341.6 ppb 10.32 10000. LOW
39 K 2,032.25 81.29 ppb 7.01 200000.  
43 Ca 11,910. 476.4 ppb 3.26 #VALUE!  
44 Ca 12,075. 483. ppb 3.11 200000.  
51 V 162.25 6.49 ppb 6.00 1000.  
52 Cr 6,440. 257.6 ppb 1.36 1000.  
53 Cr 6,335. 253.4 ppb 1.06 #VALUE!  
55 Mn 182.675 7.307 ppb 1.10 1000.  
56 Fe 1,951.75 78.07 ppb 2.45 #VALUE!  
57 Fe 1,571.5 62.86 ppb 4.16 100000.  
59 Co 15.145 0.6058 ppb 4.19 1000.  
60 Ni 6.9675 0.2787 ppb 7.10 1000.  
63 Cu 45.85 1.834 ppb 0.66 #VALUE!  
65 Cu 45.35 1.814 ppb 1.57 1000.  
66 Zn 39.275 1.571 ppb 2.39 1000.  
68 Zn 53.775 2.151 ppb 7.00 #VALUE!  
75 As 5.6275 0.2251 ppb 16.27 1000.  
82 Se 0.62 0.0248 ppb 472.18 1000.  
88 Sr 63.575 2.543 ppb 1.68 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 1.1688 0.0468 ppb 25.20 1000.  
107 Ag 0.1201 0.0048 ppb 70.55 500.  
109 Ag -0.1095 -0.0044 ppb 56.24 #VALUE!  
111 Cd -1.7945 -0.0718 ppb 68.78 #VALUE!  
114 Cd 0.0777 0.0031 ppb 16.63 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 2.266 0.0906 ppb 20.65 1000.  
120 Sn 2.346 0.0938 ppb 15.46 #VALUE!  
121 Sb 0.1125 0.0045 ppb 40.31 #VALUE!  
123 Sb 0.1282 0.0051 ppb 140.60 1000.  
135 Ba 16.8925 0.6757 ppb 5.09 1000.  
137 Ba 17.4525 0.6981 ppb 5.57 #VALUE!  
182 W 0.6488 0.026 ppb --- #VALUE!  
203 Tl 0.0067 0.0003 ppb 681.66 1000.  
205 Tl 0.0716 0.0029 ppb 25.72 #VALUE!  
208 Pb 1.691 0.0676 ppb 11.04 1000.  
232 Th 1.501 0.06 ppb 12.88 1000.  
238 U 0.3163 0.0127 ppb 12.29 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2724546.80 0.86 3254874.00 83.7 69.5 - 130  
45 Sc 2463706.50 1.21 2845192.80 86.6 69.5 - 130  
72 Ge 547388.63 0.62 628164.81 87.1 69.5 - 130  
159 Tb 4520332.50 0.84 4911963.50 92.0 69.5 - 130  
209 Bi 2536557.30 0.77 2733046.80 92.8 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000153 



C:\ICPCHEM\1\DATA\JHG23A.B\094SMPL.D\094SMPL.D#

7/23/2014 5:05 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\094SMPL.D\094SMPL.D#
Date Acquired: Jul 23 2014  05:03 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5283-001
Misc Info:
Vial Number: 2511
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0231 0.0231 ppb 15.07 100.  
11 B 157.9 157.9 ppb 2.46 1000.  
23 Na 50,460. 50,460. ppb 1.31 200000.  
25 Mg 5,353. 5,353. ppb 0.89 200000.  
27 Al 110.4 110.4 ppb 1.20 200000.  
28 Si 6,013. 6,013. ppb 2.29 #VALUE!  
29 Si 4,211. 4,211. ppb 3.70 10000.  
39 K 8,982. 8,982. ppb 1.11 200000.  
43 Ca 20,870. 20,870. ppb 1.21 #VALUE!  
44 Ca 20,230. 20,230. ppb 1.39 200000.  
51 V 0.5848 0.5848 ppb 8.91 1000.  
52 Cr 0.615 0.615 ppb 4.54 1000.  
53 Cr 7.402 7.402 ppb 4.91 #VALUE!  
55 Mn 905.5 905.5 ppb 1.48 1000.  
56 Fe 1,463. 1,463. ppb 1.47 #VALUE!  
57 Fe 1,487. 1,487. ppb 1.21 100000.  
59 Co 1.745 1.745 ppb 1.87 1000.  
60 Ni 4.082 4.082 ppb 1.58 1000.  
63 Cu 43.05 43.05 ppb 2.14 #VALUE!  
65 Cu 42.62 42.62 ppb 0.89 1000.  
66 Zn 26.6 26.6 ppb 0.41 1000.  
68 Zn 26.95 26.95 ppb 3.11 #VALUE!  
75 As 5.885 5.885 ppb 4.11 1000.  
82 Se 0.08 0.08 ppb 161.35 1000.  
88 Sr 88.36 88.36 ppb 1.53 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.9409 0.9409 ppb 2.72 1000.  
107 Ag 0.0144 0.0144 ppb 16.87 500.  
109 Ag 0.0073 0.0073 ppb 61.71 #VALUE!  
111 Cd -0.0532 -0.0532 ppb 80.11 #VALUE!  
114 Cd 0.0719 0.0719 ppb 12.59 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.4503 0.4503 ppb 2.82 1000.  
120 Sn 0.4199 0.4199 ppb 3.69 #VALUE!  
121 Sb 0.2461 0.2461 ppb 5.69 #VALUE!  
123 Sb 0.2427 0.2427 ppb 5.38 1000.  
135 Ba 6.841 6.841 ppb 2.33 1000.  
137 Ba 6.864 6.864 ppb 4.64 #VALUE!  
182 W 0.1161 0.1161 ppb --- #VALUE!  
203 Tl 0.006 0.006 ppb 63.95 1000.  
205 Tl 0.0127 0.0127 ppb 26.09 #VALUE!  
208 Pb 0.4721 0.4721 ppb 1.39 1000.  
232 Th 0.0806 0.0806 ppb 13.36 1000.  
238 U 0.0875 0.0875 ppb 3.94 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2634526.50 1.81 3254874.00 80.9 69.5 - 130  
45 Sc 2431635.80 1.82 2845192.80 85.5 69.5 - 130  
72 Ge 539201.31 2.33 628164.81 85.8 69.5 - 130  
159 Tb 4437829.00 2.18 4911963.50 90.3 69.5 - 130  
209 Bi 2448258.80 1.27 2733046.80 89.6 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000154 



C:\ICPCHEM\1\DATA\JHG23A.B\095SMPL.D\095SMPL.D#

7/23/2014 5:09 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\095SMPL.D\095SMPL.D#
Date Acquired: Jul 23 2014  05:06 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: PBWHG09IMW2
Misc Info: DILUTION 1.6/8
Vial Number: 2512
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0008 0.0002 ppb 450.84 100.  
11 B 13.97 2.794 ppb 13.35 1000.  
23 Na 67.05 13.41 ppb 7.67 200000.  
25 Mg 9.47 1.894 ppb 13.60 200000.  
27 Al 14.24 2.848 ppb 2.85 200000.  
28 Si 412.2 82.44 ppb 96.14 #VALUE!  
29 Si -3,022.5 -604.5 ppb 20.43 10000. LOW
39 K -31.815 -6.363 ppb 13.02 200000.  
43 Ca 63.2 12.64 ppb 47.10 #VALUE!  
44 Ca 13.635 2.727 ppb 114.56 200000.  
51 V 1.3745 0.2749 ppb 72.46 1000.  
52 Cr 1.459 0.2918 ppb 4.50 1000.  
53 Cr 73.7 14.74 ppb 3.68 #VALUE!  
55 Mn 1.166 0.2332 ppb 12.74 1000.  
56 Fe 66.05 13.21 ppb 4.68 #VALUE!  
57 Fe 16.945 3.389 ppb 38.18 100000.  
59 Co -0.0497 -0.0099 ppb 32.74 1000.  
60 Ni 0.0861 0.0172 ppb 86.88 1000.  
63 Cu -0.1517 -0.0303 ppb 18.01 #VALUE!  
65 Cu 0.0079 0.0016 ppb 938.49 1000.  
66 Zn 1.414 0.2828 ppb 22.18 1000.  
68 Zn 2.419 0.4838 ppb 41.24 #VALUE!  
75 As 0.8725 0.1745 ppb 108.88 1000.  
82 Se -0.2728 -0.0546 ppb 238.50 1000.  
88 Sr 0.085 0.017 ppb 24.65 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.0637 0.0127 ppb 56.48 1000.  
107 Ag -0.0211 -0.0042 ppb 39.54 500.  
109 Ag -0.0078 -0.0016 ppb 22.97 #VALUE!  
111 Cd -0.3907 -0.0781 ppb 15.75 #VALUE!  
114 Cd 0.0307 0.0061 ppb 83.02 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.5045 0.1009 ppb 5.96 1000.  
120 Sn 0.4826 0.0965 ppb 19.66 #VALUE!  
121 Sb 0.0207 0.0041 ppb 108.63 #VALUE!  
123 Sb 0.0549 0.011 ppb 36.51 1000.  
135 Ba 0.1367 0.0273 ppb 38.60 1000.  
137 Ba 0.2128 0.0426 ppb 14.05 #VALUE!  
182 W 0.0938 0.0188 ppb --- #VALUE!  
203 Tl -0.0136 -0.0027 ppb 35.00 1000.  
205 Tl -0.0016 -0.0003 ppb 249.10 #VALUE!  
208 Pb 0.0132 0.0026 ppb 389.21 1000.  
232 Th 0.4291 0.0858 ppb 13.95 1000.  
238 U 0.0035 0.0007 ppb 90.38 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2795267.80 0.47 3254874.00 85.9 69.5 - 130  
45 Sc 2492672.50 0.09 2845192.80 87.6 69.5 - 130  
72 Ge 547060.38 0.15 628164.81 87.1 69.5 - 130  
159 Tb 4543917.50 0.30 4911963.50 92.5 69.5 - 130  
209 Bi 2573588.00 0.29 2733046.80 94.2 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000155 



C:\ICPCHEM\1\DATA\JHG23A.B\096_CCV.D\096_CCV.D#

7/23/2014 5:12 PM C:\ICPCHEM\1\RPTTMP\CCV-1.qct Page 1 of 1

CCV QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\096_CCV.D\096_CCV.D#
Date Acquired: Jul 23 2014  05:10 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCV
Misc Info:
Vial Number: 1206
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Dilution Factor: 1.00
QC Range (%): 89.5 - 110.5

QC Elements
Element Conc. RSD(%) Expected Rec (%) Flag
9 Be 23.71 ppb 1.29 25 94.84  
11 B 24.03 ppb 2.22 25 96.12  
23 Na 4,771. ppb 1.70 5,000 95.42  
25 Mg 4,826. ppb 1.51 5,000 96.52  
27 Al 488.8 ppb 1.71 500 97.76  
28 Si 418.2 ppb 23.20 500 83.64  
29 Si -359.2 ppb 56.88 500 -71.84 Fail
39 K 4,827. ppb 1.83 5,000 96.54  
43 Ca 4,846. ppb 0.14 5,000 96.92  
44 Ca 4,959. ppb 0.94 5,000 99.18  
51 V 24.23 ppb 1.35 25 96.92  
52 Cr 24.41 ppb 1.38 25 97.64  
53 Cr 24.87 ppb 1.43 25 99.48  
55 Mn 24.24 ppb 1.17 25 96.96  
56 Fe 4,868. ppb 1.46 5,000 97.36  
57 Fe 4,974. ppb 1.25 5,000 99.48  
59 Co 24.29 ppb 0.97 25 97.16  
60 Ni 23.85 ppb 0.10 25 95.4  
63 Cu 24.05 ppb 1.04 25 96.2  
65 Cu 24.22 ppb 1.95 25 96.88  
66 Zn 23.85 ppb 1.82 25 95.4  
68 Zn 24.04 ppb 0.74 25 96.16  
75 As 24.03 ppb 1.40 25 96.12  
82 Se 24.03 ppb 0.33 25 96.12  
88 Sr 25.03 ppb 1.33 25 100.12  
89 Y -------- --- -------- --- #VALUE!  
98 Mo 24.61 ppb 2.04 25 98.44  
107 Ag 25.15 ppb 0.91 25 100.6  
109 Ag 24.97 ppb 1.18 25 99.88  
111 Cd 24.92 ppb 0.42 25 99.68  
114 Cd 25.05 ppb 0.50 25 100.2  
115 In -------- --- -------- --- #VALUE!  
118 Sn 23.86 ppb 1.66 25 95.44  
120 Sn 24.33 ppb 1.32 25 97.32  
121 Sb 23.97 ppb 1.31 25 95.88  
123 Sb 23.92 ppb 1.70 25 95.68  
135 Ba 24.01 ppb 3.37 25 96.04  
137 Ba 24.15 ppb 2.26 25 96.6  
182 W 24.33 ppb 1.43 25 97.32  
203 Tl 23.86 ppb 2.40 25 95.44  
205 Tl 24.16 ppb 1.46 25 96.64  
208 Pb 24.03 ppb 1.42 25 96.12  
232 Th 22.73 ppb 3.22 25 90.92  
238 U 23.67 ppb 1.36 25 94.68  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2802572.30 1.22 3254874.00 86.1 80 - 120.4  
45 Sc 2547741.80 1.57 2845192.80 89.5 80 - 120.4  
72 Ge 559151.31 1.40 628164.81 89.0 80 - 120.4  
159 Tb 4602610.50 2.02 4911963.50 93.7 80 - 120.4  
209 Bi 2597936.80 1.69 2733046.80 95.1 80 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000156 



C:\ICPCHEM\1\DATA\JHG23A.B\097_CCB.D\097_CCB.D#

7/23/2014 5:15 PM C:\ICPCHEM\1\RPTTMP\CCB-1.qct Page 1 of 1

CCB QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\097_CCB.D\097_CCB.D#
Date Acquired: Jul 23 2014  05:13 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCB
Misc Info:
Vial Number: 1207
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: 6-CCB
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) High Limit Flag
9 Be 0.0039 ppb 37.91 1.00  
11 B 0.7906 ppb 17.48 1.00  
23 Na 3.849 ppb 5.63 1.00  
25 Mg 0.9128 ppb 21.23 1.00  
27 Al 1.719 ppb 1.40 1.00  
28 Si 124.2 ppb 62.50 1.00  
29 Si -427.9 ppb 19.30 1.00 Fail-DoD
39 K -5.214 ppb 32.55 1.00  
43 Ca 3.221 ppb 148.93 1.00  
44 Ca -9.237 ppb 43.78 1.00  
51 V 0.0659 ppb 10.86 1.00  
52 Cr 0.0517 ppb 6.54 1.00  
53 Cr 0.4882 ppb 42.69 1.00  
55 Mn 0.0731 ppb 26.89 1.00  
56 Fe 6.896 ppb 20.32 1.00  
57 Fe 0.098 ppb 3405.80 1.00  
59 Co -0.0098 ppb 43.40 1.00  
60 Ni 0.0123 ppb 107.97 1.00  
63 Cu -0.0789 ppb 6.06 1.00  
65 Cu -0.0589 ppb 34.43 1.00  
66 Zn 0.4289 ppb 6.93 1.00  
68 Zn 0.5737 ppb 42.46 1.00  
75 As 0.0843 ppb 132.06 1.00  
82 Se -0.0995 ppb 54.74 1.00  
88 Sr 0.0109 ppb 33.40 1.00  
89 Y -------- --- -------- ---  
98 Mo 0.0522 ppb 8.33 1.00  
107 Ag -0.0037 ppb 66.10 1.00  
109 Ag -0.0016 ppb 60.56 1.00  
111 Cd -0.0828 ppb 27.31 1.00  
114 Cd 0.0045 ppb 82.94 1.00  
115 In -------- --- -------- ---  
118 Sn 0.0668 ppb 26.05 1.00  
120 Sn 0.0726 ppb 10.23 1.00  
121 Sb 0.013 ppb 49.79 1.00  
123 Sb 0.0185 ppb 52.53 1.00  
135 Ba 0.0076 ppb 75.45 1.00  
137 Ba 0.0083 ppb 47.09 1.00  
182 W 0.0968 ppb 5.23 1.00  
203 Tl 0.004 ppb 159.95 1.00  
205 Tl 0.0092 ppb 13.46 1.00  
208 Pb 0.0052 ppb 195.45 1.00  
232 Th 0.1622 ppb 13.56 1.00  
238 U 0.002 ppb 56.51 1.00  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2831040.80 0.59 3254874.00 87.0 79.5 - 120  
45 Sc 2547616.50 0.67 2845192.80 89.5 79.5 - 120  
72 Ge 562284.38 0.88 628164.81 89.5 79.5 - 120  
159 Tb 4615911.50 0.55 4911963.50 94.0 79.5 - 120  
209 Bi 2616969.30 1.02 2733046.80 95.8 79.5 - 120  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000157 



C:\ICPCHEM\1\DATA\JHG23A.B\098SMPL.D\098SMPL.D#

7/23/2014 5:19 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\098SMPL.D\098SMPL.D#
Date Acquired: Jul 23 2014  05:17 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: LCSWHG09IMW2
Misc Info: DILUTION 1.6/8
Vial Number: 3101
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 46.915 9.383 ppb 2.03 100.  
11 B 445.35 89.07 ppb 1.92 1000.  
23 Na 7,515. 1,503. ppb 1.47 200000.  
25 Mg 5,075. 1,015. ppb 1.69 200000.  
27 Al 2,024. 404.8 ppb 1.42 200000.  
28 Si 4,455.5 891.1 ppb 12.93 #VALUE!  
29 Si 3.033 0.6066 ppb 29327.00 10000.  
39 K 10,010. 2,002. ppb 1.62 200000.  
43 Ca 2,855. 571. ppb 2.54 #VALUE!  
44 Ca 2,146. 429.2 ppb 4.27 200000.  
51 V 509.5 101.9 ppb 0.77 1000.  
52 Cr 197.8 39.56 ppb 1.19 1000.  
53 Cr 254.35 50.87 ppb 1.73 #VALUE!  
55 Mn 506.5 101.3 ppb 1.83 1000.  
56 Fe 1,088. 217.6 ppb 2.81 #VALUE!  
57 Fe 1,012. 202.4 ppb 5.17 100000.  
59 Co 501. 100.2 ppb 1.37 1000.  
60 Ni 502. 100.4 ppb 1.32 1000.  
63 Cu 250.3 50.06 ppb 1.38 #VALUE!  
65 Cu 251.9 50.38 ppb 1.93 1000.  
66 Zn 489.65 97.93 ppb 1.69 1000.  
68 Zn 529. 105.8 ppb 1.98 #VALUE!  
75 As 102.3 20.46 ppb 1.99 1000.  
82 Se 100.65 20.13 ppb 1.62 1000.  
88 Sr 513. 102.6 ppb 0.99 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 303.35 60.67 ppb 1.76 1000.  
107 Ag 52.15 10.43 ppb 0.64 500.  
109 Ag 51.55 10.31 ppb 0.56 #VALUE!  
111 Cd 261.6 52.32 ppb 1.83 #VALUE!  
114 Cd 262.55 52.51 ppb 1.45 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 484.5 96.9 ppb 1.88 1000.  
120 Sn 485.85 97.17 ppb 2.16 #VALUE!  
121 Sb 99.7 19.94 ppb 2.08 #VALUE!  
123 Sb 98.7 19.74 ppb 2.23 1000.  
135 Ba 1,960. 392. ppb 2.09 1000.  
137 Ba 1,961. 392.2 ppb 1.56 #VALUE!  
182 W 105.7 21.14 ppb --- #VALUE!  
203 Tl 100.8 20.16 ppb 1.33 1000.  
205 Tl 101.65 20.33 ppb 2.05 #VALUE!  
208 Pb 102.3 20.46 ppb 2.13 1000.  
232 Th 3.1085 0.6217 ppb 18.35 1000.  
238 U 98.5 19.7 ppb 2.36 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2902791.50 1.36 3254874.00 89.2 69.5 - 130  
45 Sc 2529837.30 1.25 2845192.80 88.9 69.5 - 130  
72 Ge 553525.50 1.22 628164.81 88.1 69.5 - 130  
159 Tb 4598901.50 1.30 4911963.50 93.6 69.5 - 130  
209 Bi 2577205.30 1.50 2733046.80 94.3 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000158 



C:\ICPCHEM\1\DATA\JHG23A.B\099SMPL.D\099SMPL.D#

7/23/2014 5:22 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\099SMPL.D\099SMPL.D#
Date Acquired: Jul 23 2014  05:20 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-009
Misc Info: DILUTION 1.6/8
Vial Number: 3102
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0152 0.003 ppb 52.46 100.  
11 B 8.2 1.64 ppb 13.92 1000.  
23 Na 46.495 9.299 ppb 0.76 200000.  
25 Mg 8.395 1.679 ppb 6.58 200000.  
27 Al 17.405 3.481 ppb 57.00 200000.  
28 Si -53.3 -10.66 ppb 88.88 #VALUE!  
29 Si -3,051.5 -610.3 ppb 15.13 10000. LOW
39 K -16.075 -3.215 ppb 141.96 200000.  
43 Ca 48.345 9.669 ppb 33.85 #VALUE!  
44 Ca -24.44 -4.888 ppb 24.76 200000.  
51 V 1.738 0.3476 ppb 21.41 1000.  
52 Cr 1.3565 0.2713 ppb 7.08 1000.  
53 Cr 65.5 13.1 ppb 3.78 #VALUE!  
55 Mn 0.8535 0.1707 ppb 9.03 1000.  
56 Fe 53. 10.6 ppb 19.02 #VALUE!  
57 Fe 8.055 1.611 ppb 174.74 100000.  
59 Co -0.0102 -0.002 ppb 98.87 1000.  
60 Ni 0.0999 0.02 ppb 91.39 1000.  
63 Cu -0.0824 -0.0165 ppb 24.74 #VALUE!  
65 Cu 0.0443 0.0089 ppb 207.59 1000.  
66 Zn 1.217 0.2434 ppb 21.93 1000.  
68 Zn 2.637 0.5274 ppb 2.84 #VALUE!  
75 As 0.1895 0.0379 ppb 213.93 1000.  
82 Se -1.1265 -0.2253 ppb 20.08 1000.  
88 Sr 0.0869 0.0174 ppb 14.47 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.317 0.0634 ppb 15.46 1000.  
107 Ag -0.0144 -0.0029 ppb 22.55 500.  
109 Ag 0.0032 0.0006 ppb 151.47 #VALUE!  
111 Cd -0.4494 -0.0899 ppb 11.68 #VALUE!  
114 Cd 0.0285 0.0057 ppb 66.06 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.843 0.1686 ppb 22.17 1000.  
120 Sn 0.7875 0.1575 ppb 13.78 #VALUE!  
121 Sb 0.0527 0.0105 ppb 72.08 #VALUE!  
123 Sb 0.1221 0.0244 ppb 13.42 1000.  
135 Ba 0.3311 0.0662 ppb 32.20 1000.  
137 Ba 0.2191 0.0438 ppb 56.00 #VALUE!  
182 W 0.2979 0.0596 ppb --- #VALUE!  
203 Tl 0.0326 0.0065 ppb 132.14 1000.  
205 Tl 0.037 0.0074 ppb 58.48 #VALUE!  
208 Pb 0.0737 0.0147 ppb 4.71 1000.  
232 Th 0.584 0.1168 ppb 6.33 1000.  
238 U 0.0188 0.0038 ppb 29.11 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2875870.50 1.89 3254874.00 88.4 69.5 - 130  
45 Sc 2547884.80 0.94 2845192.80 89.6 69.5 - 130  
72 Ge 558466.06 1.17 628164.81 88.9 69.5 - 130  
159 Tb 4640507.00 1.26 4911963.50 94.5 69.5 - 130  
209 Bi 2607064.30 1.16 2733046.80 95.4 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000159 



C:\ICPCHEM\1\DATA\JHG23A.B\100SMPL.D\100SMPL.D#

7/23/2014 5:26 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\100SMPL.D\100SMPL.D#
Date Acquired: Jul 23 2014  05:24 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-009L
Misc Info: DILUTION 0.4/10
Vial Number: 3103
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 25.00
Autodil  Factor: Undiluted
Final Dil Factor: 25.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0386 0.0015 ppb 105.44 100.  
11 B 14.0075 0.5603 ppb 7.72 1000.  
23 Na 42.625 1.705 ppb 8.24 200000.  
25 Mg 13.9225 0.5569 ppb 11.81 200000.  
27 Al 21.8225 0.8729 ppb 10.69 200000.  
28 Si 734.25 29.37 ppb 187.16 #VALUE!  
29 Si -14,657.5 -586.3 ppb 14.41 10000. LOW
39 K -102.825 -4.113 ppb 175.03 200000.  
43 Ca 76.45 3.058 ppb 114.22 #VALUE!  
44 Ca -144.475 -5.779 ppb 63.45 200000.  
51 V 2.2798 0.0912 ppb 103.61 1000.  
52 Cr 2.0178 0.0807 ppb 17.14 1000.  
53 Cr 100.75 4.03 ppb 8.64 #VALUE!  
55 Mn 1.5798 0.0632 ppb 20.73 1000.  
56 Fe 163.75 6.55 ppb 13.78 #VALUE!  
57 Fe -63.45 -2.538 ppb 149.21 100000.  
59 Co -0.3823 -0.0153 ppb 47.89 1000.  
60 Ni 0.0419 0.0017 ppb 687.76 1000.  
63 Cu -2.1568 -0.0863 ppb 6.90 #VALUE!  
65 Cu -1.477 -0.0591 ppb 16.98 1000.  
66 Zn 1.13 0.0452 ppb 60.16 1000.  
68 Zn 9.41 0.3764 ppb 15.17 #VALUE!  
75 As -0.9478 -0.0379 ppb 276.18 1000.  
82 Se -1.803 -0.0721 ppb 267.19 1000.  
88 Sr 0.1424 0.0057 ppb 47.55 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.1736 0.0069 ppb 89.82 1000.  
107 Ag -0.1105 -0.0044 ppb 52.34 500.  
109 Ag -0.1128 -0.0045 ppb 39.42 #VALUE!  
111 Cd -2.6175 -0.1047 ppb 35.54 #VALUE!  
114 Cd 0.0812 0.0032 ppb 142.91 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.7815 0.0313 ppb 7.43 1000.  
120 Sn 0.792 0.0317 ppb 29.75 #VALUE!  
121 Sb 0.0292 0.0012 ppb 133.45 #VALUE!  
123 Sb 0.0457 0.0018 ppb 248.96 1000.  
135 Ba 0.6028 0.0241 ppb 40.60 1000.  
137 Ba -0.044 -0.0018 ppb 448.89 #VALUE!  
182 W 0.6163 0.0247 ppb --- #VALUE!  
203 Tl -0.1475 -0.0059 ppb 22.78 1000.  
205 Tl 0.0243 0.001 ppb 88.08 #VALUE!  
208 Pb 0.0502 0.002 ppb 302.04 1000.  
232 Th 1.3453 0.0538 ppb 4.94 1000.  
238 U 0.0051 0.0002 ppb 250.64 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2839859.30 0.72 3254874.00 87.2 69.5 - 130  
45 Sc 2536635.80 0.38 2845192.80 89.2 69.5 - 130  
72 Ge 559981.00 0.48 628164.81 89.1 69.5 - 130  
159 Tb 4607188.50 0.12 4911963.50 93.8 69.5 - 130  
209 Bi 2607184.50 0.93 2733046.80 95.4 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000160 



C:\ICPCHEM\1\DATA\JHG23A.B\101SMPL.D\101SMPL.D#

7/23/2014 5:29 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\101SMPL.D\101SMPL.D#
Date Acquired: Jul 23 2014  05:27 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-009A
Misc Info: DILUTION 1.6/8
Vial Number: 3104
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 9.48 1.896 ppb 0.75 100.  
11 B 189.5 37.9 ppb 1.23 1000.  
23 Na 9,765. 1,953. ppb 1.84 200000.  
25 Mg 990.5 198.1 ppb 2.36 200000.  
27 Al 2,937.5 587.5 ppb 1.49 200000.  
28 Si 4,381. 876.2 ppb 11.74 #VALUE!  
29 Si 267.45 53.49 ppb 357.82 10000.  
39 K 9,765. 1,953. ppb 2.28 200000.  
43 Ca 1,009.5 201.9 ppb 4.47 #VALUE!  
44 Ca 916.5 183.3 ppb 3.02 200000.  
51 V 48.99 9.798 ppb 1.58 1000.  
52 Cr 51. 10.2 ppb 1.41 1000.  
53 Cr 123.65 24.73 ppb 0.79 #VALUE!  
55 Mn 21.67 4.334 ppb 2.62 1000.  
56 Fe 1,035.5 207.1 ppb 1.85 #VALUE!  
57 Fe 938. 187.6 ppb 4.82 100000.  
59 Co 9.89 1.978 ppb 1.82 1000.  
60 Ni 19.715 3.943 ppb 1.68 1000.  
63 Cu 30.14 6.028 ppb 0.86 #VALUE!  
65 Cu 30.525 6.105 ppb 2.12 1000.  
66 Zn 96.7 19.34 ppb 2.76 1000.  
68 Zn 96.9 19.38 ppb 1.14 #VALUE!  
75 As 49.29 9.858 ppb 3.19 1000.  
82 Se 47.925 9.585 ppb 3.07 1000.  
88 Sr 48.925 9.785 ppb 1.90 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 49.33 9.866 ppb 1.26 1000.  
107 Ag 10.235 2.047 ppb 0.44 500.  
109 Ag 10.155 2.031 ppb 3.18 #VALUE!  
111 Cd 9.83 1.966 ppb 1.43 #VALUE!  
114 Cd 10.24 2.048 ppb 1.46 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 47.33 9.466 ppb 2.97 1000.  
120 Sn 47.39 9.478 ppb 2.64 #VALUE!  
121 Sb 9.695 1.939 ppb 1.98 #VALUE!  
123 Sb 9.47 1.894 ppb 3.24 1000.  
135 Ba 21.475 4.295 ppb 3.10 1000.  
137 Ba 21.835 4.367 ppb 2.22 #VALUE!  
182 W 49.655 9.931 ppb --- #VALUE!  
203 Tl 9.98 1.996 ppb 2.13 1000.  
205 Tl 9.595 1.919 ppb 0.96 #VALUE!  
208 Pb 9.955 1.991 ppb 1.62 1000.  
232 Th 8.425 1.685 ppb 1.36 1000.  
238 U 9.56 1.912 ppb 2.96 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2904762.80 0.65 3254874.00 89.2 69.5 - 130  
45 Sc 2543284.00 1.33 2845192.80 89.4 69.5 - 130  
72 Ge 558718.94 0.45 628164.81 88.9 69.5 - 130  
159 Tb 4598918.50 1.38 4911963.50 93.6 69.5 - 130  
209 Bi 2603177.00 1.14 2733046.80 95.2 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000161 



C:\ICPCHEM\1\DATA\JHG23A.B\102SMPL.D\102SMPL.D#

7/23/2014 5:33 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\102SMPL.D\102SMPL.D#
Date Acquired: Jul 23 2014  05:31 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-009S
Misc Info: DILUTION 1.6/8
Vial Number: 3105
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 46.205 9.241 ppb 1.92 100.  
11 B 446.4 89.28 ppb 1.93 1000.  
23 Na 7,485. 1,497. ppb 2.05 200000.  
25 Mg 5,030. 1,006. ppb 1.43 200000.  
27 Al 2,008. 401.6 ppb 1.88 200000.  
28 Si 4,514. 902.8 ppb 19.85 #VALUE!  
29 Si 310.3 62.06 ppb 300.19 10000.  
39 K 9,960. 1,992. ppb 2.29 200000.  
43 Ca 2,694. 538.8 ppb 1.39 #VALUE!  
44 Ca 2,136. 427.2 ppb 2.46 200000.  
51 V 504. 100.8 ppb 0.91 1000.  
52 Cr 195.65 39.13 ppb 1.22 1000.  
53 Cr 263.7 52.74 ppb 1.57 #VALUE!  
55 Mn 503.5 100.7 ppb 1.70 1000.  
56 Fe 1,061. 212.2 ppb 1.21 #VALUE!  
57 Fe 956.5 191.3 ppb 3.22 100000.  
59 Co 494.2 98.84 ppb 1.56 1000.  
60 Ni 497.95 99.59 ppb 1.48 1000.  
63 Cu 248.35 49.67 ppb 1.34 #VALUE!  
65 Cu 249.7 49.94 ppb 1.63 1000.  
66 Zn 488.05 97.61 ppb 1.77 1000.  
68 Zn 525. 105. ppb 1.56 #VALUE!  
75 As 100.7 20.14 ppb 1.92 1000.  
82 Se 100.05 20.01 ppb 2.08 1000.  
88 Sr 511. 102.2 ppb 2.28 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 302.2 60.44 ppb 1.47 1000.  
107 Ag 51.1 10.22 ppb 0.81 500.  
109 Ag 51.3 10.26 ppb 0.69 #VALUE!  
111 Cd 260.7 52.14 ppb 1.59 #VALUE!  
114 Cd 261. 52.2 ppb 1.31 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 483. 96.6 ppb 1.10 1000.  
120 Sn 485.45 97.09 ppb 0.98 #VALUE!  
121 Sb 99.6 19.92 ppb 1.39 #VALUE!  
123 Sb 98.8 19.76 ppb 0.84 1000.  
135 Ba 1,942.5 388.5 ppb 1.40 1000.  
137 Ba 1,944. 388.8 ppb 1.07 #VALUE!  
182 W 105.85 21.17 ppb --- #VALUE!  
203 Tl 99.35 19.87 ppb 2.06 1000.  
205 Tl 100.1 20.02 ppb 2.10 #VALUE!  
208 Pb 101.35 20.27 ppb 1.99 1000.  
232 Th 1.6165 0.3233 ppb 10.00 1000.  
238 U 97.25 19.45 ppb 2.00 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2946525.30 1.26 3254874.00 90.5 69.5 - 130  
45 Sc 2543982.50 1.33 2845192.80 89.4 69.5 - 130  
72 Ge 556983.88 0.94 628164.81 88.7 69.5 - 130  
159 Tb 4637499.50 0.57 4911963.50 94.4 69.5 - 130  
209 Bi 2629516.80 1.55 2733046.80 96.2 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000162 



C:\ICPCHEM\1\DATA\JHG23A.B\103SMPL.D\103SMPL.D#

7/23/2014 5:36 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\103SMPL.D\103SMPL.D#
Date Acquired: Jul 23 2014  05:34 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-009P
Misc Info: DILUTION 1.6/8
Vial Number: 3106
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 46.825 9.365 ppb 0.75 100.  
11 B 447.35 89.47 ppb 0.14 1000.  
23 Na 7,605. 1,521. ppb 0.22 200000.  
25 Mg 5,100. 1,020. ppb 0.94 200000.  
27 Al 2,062. 412.4 ppb 0.62 200000.  
28 Si 4,551.5 910.3 ppb 6.66 #VALUE!  
29 Si 498.65 99.73 ppb 90.20 10000.  
39 K 10,125. 2,025. ppb 1.19 200000.  
43 Ca 2,945. 589. ppb 5.73 #VALUE!  
44 Ca 2,172.5 434.5 ppb 1.07 200000.  
51 V 512. 102.4 ppb 0.73 1000.  
52 Cr 199.9 39.98 ppb 0.13 1000.  
53 Cr 264.5 52.9 ppb 1.43 #VALUE!  
55 Mn 514.5 102.9 ppb 0.38 1000.  
56 Fe 1,083.5 216.7 ppb 0.69 #VALUE!  
57 Fe 1,004. 200.8 ppb 1.71 100000.  
59 Co 505. 101. ppb 0.58 1000.  
60 Ni 508.5 101.7 ppb 0.45 1000.  
63 Cu 255.8 51.16 ppb 0.14 #VALUE!  
65 Cu 256.5 51.3 ppb 0.69 1000.  
66 Zn 500. 100. ppb 1.01 1000.  
68 Zn 532.5 106.5 ppb 0.27 #VALUE!  
75 As 102.4 20.48 ppb 0.62 1000.  
82 Se 101.5 20.3 ppb 1.80 1000.  
88 Sr 515. 103. ppb 1.35 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 303.95 60.79 ppb 0.47 1000.  
107 Ag 52.75 10.55 ppb 0.39 500.  
109 Ag 52.45 10.49 ppb 0.84 #VALUE!  
111 Cd 263.95 52.79 ppb 0.37 #VALUE!  
114 Cd 263.95 52.79 ppb 0.18 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 482.8 96.56 ppb 1.04 1000.  
120 Sn 482. 96.4 ppb 1.09 #VALUE!  
121 Sb 99.6 19.92 ppb 1.70 #VALUE!  
123 Sb 99.15 19.83 ppb 0.68 1000.  
135 Ba 1,967. 393.4 ppb 1.28 1000.  
137 Ba 1,970.5 394.1 ppb 1.14 #VALUE!  
182 W 105.45 21.09 ppb --- #VALUE!  
203 Tl 100.75 20.15 ppb 0.76 1000.  
205 Tl 101.55 20.31 ppb 0.59 #VALUE!  
208 Pb 103.2 20.64 ppb 0.82 1000.  
232 Th 1.071 0.2142 ppb 8.60 1000.  
238 U 97.8 19.56 ppb 1.09 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2981792.80 0.60 3254874.00 91.6 69.5 - 130  
45 Sc 2557554.50 0.74 2845192.80 89.9 69.5 - 130  
72 Ge 560790.00 0.69 628164.81 89.3 69.5 - 130  
159 Tb 4696205.00 0.92 4911963.50 95.6 69.5 - 130  
209 Bi 2628982.00 0.77 2733046.80 96.2 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000163 



C:\ICPCHEM\1\DATA\JHG23A.B\104SMPL.D\104SMPL.D#

7/23/2014 5:40 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\104SMPL.D\104SMPL.D#
Date Acquired: Jul 23 2014  05:38 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: PBSHG15IMS1
Misc Info: DILUTION 1.6/8
Vial Number: 3107
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.026 0.0052 ppb 48.18 100.  
11 B 9.63 1.926 ppb 13.68 1000.  
23 Na 28.1 5.62 ppb 1.42 200000.  
25 Mg 14.38 2.876 ppb 4.08 200000.  
27 Al 8.575 1.715 ppb 3.60 200000.  
28 Si 175.9 35.18 ppb 387.15 #VALUE!  
29 Si -3,153. -630.6 ppb 26.66 10000. LOW
39 K -38.75 -7.75 ppb 55.24 200000.  
43 Ca 78. 15.6 ppb 24.28 #VALUE!  
44 Ca -3.8165 -0.7633 ppb 258.74 200000.  
51 V 1.138 0.2276 ppb 72.36 1000.  
52 Cr 1.8125 0.3625 ppb 0.80 1000.  
53 Cr 70.4 14.08 ppb 6.61 #VALUE!  
55 Mn 0.6795 0.1359 ppb 13.25 1000.  
56 Fe 40.445 8.089 ppb 21.68 #VALUE!  
57 Fe 8.16 1.632 ppb 90.07 100000.  
59 Co -0.0233 -0.0047 ppb 275.68 1000.  
60 Ni 0.3907 0.0781 ppb 21.36 1000.  
63 Cu -0.1096 -0.0219 ppb 104.11 #VALUE!  
65 Cu -0.0163 -0.0033 ppb 552.39 1000.  
66 Zn 1.615 0.323 ppb 7.44 1000.  
68 Zn 2.5045 0.5009 ppb 31.48 #VALUE!  
75 As 0.6885 0.1377 ppb 95.21 1000.  
82 Se -1.2735 -0.2547 ppb 45.70 1000.  
88 Sr 0.1674 0.0335 ppb 30.30 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.3903 0.0781 ppb 13.62 1000.  
107 Ag -0.0166 -0.0033 ppb 53.56 500.  
109 Ag 0.001 0.0002 ppb 487.84 #VALUE!  
111 Cd -0.4346 -0.0869 ppb 21.10 #VALUE!  
114 Cd -0.0122 -0.0024 ppb 358.27 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 21.1 4.22 ppb 2.40 1000.  
120 Sn 21.515 4.303 ppb 0.85 #VALUE!  
121 Sb 0.0772 0.0154 ppb 50.71 #VALUE!  
123 Sb 0.1049 0.021 ppb 14.90 1000.  
135 Ba 0.3583 0.0717 ppb 13.96 1000.  
137 Ba 0.3296 0.0659 ppb 20.27 #VALUE!  
182 W 0.2928 0.0586 ppb --- #VALUE!  
203 Tl -0.0005 -0.0001 ppb 3143.10 1000.  
205 Tl 0.0345 0.0069 ppb 42.53 #VALUE!  
208 Pb 0.3199 0.064 ppb 4.70 1000.  
232 Th 0.3593 0.0719 ppb 14.91 1000.  
238 U 0.0153 0.0031 ppb 68.57 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2931968.50 1.68 3254874.00 90.1 69.5 - 130  
45 Sc 2565736.50 1.92 2845192.80 90.2 69.5 - 130  
72 Ge 561402.56 1.43 628164.81 89.4 69.5 - 130  
159 Tb 4673359.50 1.12 4911963.50 95.1 69.5 - 130  
209 Bi 2641361.80 1.79 2733046.80 96.6 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000164 



C:\ICPCHEM\1\DATA\JHG23A.B\105SMPL.D\105SMPL.D#

7/23/2014 5:43 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\105SMPL.D\105SMPL.D#
Date Acquired: Jul 23 2014  05:41 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: LCSOHG15IMS1
Misc Info: DILUTION 1.6/8
Vial Number: 3108
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 45.095 9.019 ppb 1.22 100.  
11 B 426.1 85.22 ppb 1.39 1000.  
23 Na 7,140. 1,428. ppb 0.80 200000.  
25 Mg 4,781.5 956.3 ppb 0.80 200000.  
27 Al 1,965. 393. ppb 0.87 200000.  
28 Si 2,132. 426.4 ppb 32.81 #VALUE!  
29 Si -1,505.5 -301.1 ppb 18.09 10000. LOW
39 K 9,495. 1,899. ppb 1.08 200000.  
43 Ca 2,707. 541.4 ppb 2.04 #VALUE!  
44 Ca 2,032. 406.4 ppb 1.32 200000.  
51 V 486.45 97.29 ppb 0.37 1000.  
52 Cr 191.8 38.36 ppb 0.65 1000.  
53 Cr 259.15 51.83 ppb 0.22 #VALUE!  
55 Mn 482.45 96.49 ppb 0.73 1000.  
56 Fe 1,045.5 209.1 ppb 0.53 #VALUE!  
57 Fe 954.5 190.9 ppb 1.89 100000.  
59 Co 481.1 96.22 ppb 0.69 1000.  
60 Ni 484.45 96.89 ppb 0.86 1000.  
63 Cu 268.8 53.76 ppb 0.56 #VALUE!  
65 Cu 270.45 54.09 ppb 0.94 1000.  
66 Zn 473.3 94.66 ppb 0.61 1000.  
68 Zn 510.5 102.1 ppb 0.28 #VALUE!  
75 As 97.35 19.47 ppb 0.28 1000.  
82 Se 97.35 19.47 ppb 2.81 1000.  
88 Sr 483.2 96.64 ppb 1.32 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 282.15 56.43 ppb 0.99 1000.  
107 Ag 49.335 9.867 ppb 2.01 500.  
109 Ag 49.55 9.91 ppb 1.39 #VALUE!  
111 Cd 235.15 47.03 ppb 0.83 #VALUE!  
114 Cd 235.35 47.07 ppb 0.17 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 473.05 94.61 ppb 0.76 1000.  
120 Sn 474.15 94.83 ppb 0.65 #VALUE!  
121 Sb 94.95 18.99 ppb 0.50 #VALUE!  
123 Sb 94.05 18.81 ppb 0.68 1000.  
135 Ba 1,889. 377.8 ppb 0.75 1000.  
137 Ba 1,891. 378.2 ppb 0.76 #VALUE!  
182 W 91.55 18.31 ppb --- #VALUE!  
203 Tl 95.85 19.17 ppb 1.09 1000.  
205 Tl 96.35 19.27 ppb 0.50 #VALUE!  
208 Pb 98.7 19.74 ppb 0.76 1000.  
232 Th 0.5425 0.1085 ppb 5.34 1000.  
238 U 93.5 18.7 ppb 0.22 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2956009.30 0.97 3254874.00 90.8 69.5 - 130  
45 Sc 2554611.80 1.02 2845192.80 89.8 69.5 - 130  
72 Ge 558573.63 1.08 628164.81 88.9 69.5 - 130  
159 Tb 4646346.00 0.68 4911963.50 94.6 69.5 - 130  
209 Bi 2618650.50 0.80 2733046.80 95.8 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000165 



C:\ICPCHEM\1\DATA\JHG23A.B\106SMPL.D\106SMPL.D#

7/23/2014 5:47 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\106SMPL.D\106SMPL.D#
Date Acquired: Jul 23 2014  05:45 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-001
Misc Info: DILUTION 1.6/8
Vial Number: 3109
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 6.19 1.238 ppb 3.55 100.  
11 B 51.1 10.22 ppb 1.49 1000.  
23 Na 10,220. 2,044. ppb 2.62 200000.  
25 Mg 101,950. 20,390. ppb 2.53 200000.  
27 Al 373,850. 74,770. ppb 3.09 200000.  
28 Si -3,186. -637.2 ppb 9.14 #VALUE!  
29 Si -10,950. -2,190. ppb 10.82 10000. LOW
39 K 42,750. 8,550. ppb 2.35 200000.  
43 Ca 95,400. 19,080. ppb 2.71 #VALUE!  
44 Ca 92,050. 18,410. ppb 2.60 200000.  
51 V 3,357.5 671.5 ppb 2.90 1000.  
52 Cr 397.45 79.49 ppb 2.68 1000.  
53 Cr 433.05 86.61 ppb 2.69 #VALUE!  
55 Mn 12,375. 2,475. ppb 2.91 1000. >LDR
56 Fe 899,000. 179,800. ppb 2.90 #VALUE!  
57 Fe 860,000. 172,000. ppb 2.88 100000. >LDR
59 Co 356.3 71.26 ppb 2.59 1000.  
60 Ni 156.45 31.29 ppb 2.89 1000.  
63 Cu 1,919. 383.8 ppb 3.32 #VALUE!  
65 Cu 1,988. 397.6 ppb 2.31 1000.  
66 Zn 1,460. 292. ppb 2.83 1000.  
68 Zn 1,470. 294. ppb 3.08 #VALUE!  
75 As 8.18 1.636 ppb 7.37 1000.  
82 Se 18.25 3.65 ppb 1.67 1000.  
88 Sr 856. 171.2 ppb 3.06 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 7.74 1.548 ppb 1.89 1000.  
107 Ag 0.2465 0.0493 ppb 8.16 500.  
109 Ag 0.2332 0.0466 ppb 12.64 #VALUE!  
111 Cd 1.7225 0.3445 ppb 4.50 #VALUE!  
114 Cd 0.7995 0.1599 ppb 5.69 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 25.21 5.042 ppb 3.04 1000.  
120 Sn 25.285 5.057 ppb 4.32 #VALUE!  
121 Sb 0.5415 0.1083 ppb 8.21 #VALUE!  
123 Sb 0.563 0.1126 ppb 4.75 1000.  
135 Ba 1,927.5 385.5 ppb 3.75 1000.  
137 Ba 1,917. 383.4 ppb 3.78 #VALUE!  
182 W 0.688 0.1376 ppb --- #VALUE!  
203 Tl 9. 1.8 ppb 4.10 1000.  
205 Tl 9.22 1.844 ppb 4.22 #VALUE!  
208 Pb 104.65 20.93 ppb 3.32 1000.  
232 Th 7.5 1.5 ppb 2.35 1000.  
238 U 5.21 1.042 ppb 2.31 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2804889.80 3.20 3254874.00 86.2 69.5 - 130  
45 Sc 3278155.00 3.70 2845192.80 115.2 69.5 - 130  
72 Ge 555792.06 3.93 628164.81 88.5 69.5 - 130  
159 Tb 4513520.50 3.91 4911963.50 91.9 69.5 - 130  
209 Bi 2447739.80 2.46 2733046.80 89.6 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000166 



C:\ICPCHEM\1\DATA\JHG23A.B\107SMPL.D\107SMPL.D#

7/23/2014 5:51 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\107SMPL.D\107SMPL.D#
Date Acquired: Jul 23 2014  05:48 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-002
Misc Info: DILUTION 1.6/8
Vial Number: 3110
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 5.73 1.146 ppb 2.13 100.  
11 B 57.75 11.55 ppb 2.83 1000.  
23 Na 13,850. 2,770. ppb 1.12 200000.  
25 Mg 101,350. 20,270. ppb 1.01 200000.  
27 Al 421,200. 84,240. ppb 1.20 200000.  
28 Si -3,342.5 -668.5 ppb 14.87 #VALUE!  
29 Si -8,550. -1,710. ppb 9.23 10000. LOW
39 K 26,155. 5,231. ppb 1.10 200000.  
43 Ca 61,800. 12,360. ppb 0.29 #VALUE!  
44 Ca 60,150. 12,030. ppb 0.64 200000.  
51 V 3,291. 658.2 ppb 0.95 1000.  
52 Cr 537. 107.4 ppb 1.18 1000.  
53 Cr 561. 112.2 ppb 0.76 #VALUE!  
55 Mn 10,810. 2,162. ppb 0.94 1000. >LDR
56 Fe 894,500. 178,900. ppb 0.91 #VALUE!  
57 Fe 853,000. 170,600. ppb 1.22 100000. >LDR
59 Co 393.35 78.67 ppb 1.50 1000.  
60 Ni 196.6 39.32 ppb 1.08 1000.  
63 Cu 1,985. 397. ppb 1.35 #VALUE!  
65 Cu 2,079. 415.8 ppb 1.63 1000.  
66 Zn 1,339. 267.8 ppb 1.15 1000.  
68 Zn 1,345. 269. ppb 1.57 #VALUE!  
75 As 12.465 2.493 ppb 7.70 1000.  
82 Se 18.16 3.632 ppb 12.33 1000.  
88 Sr 635.5 127.1 ppb 1.27 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 8.605 1.721 ppb 0.90 1000.  
107 Ag 0.3944 0.0789 ppb 7.33 500.  
109 Ag 0.4025 0.0805 ppb 4.93 #VALUE!  
111 Cd 1.7725 0.3545 ppb 4.78 #VALUE!  
114 Cd 0.7255 0.1451 ppb 4.85 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 25.035 5.007 ppb 1.68 1000.  
120 Sn 25.165 5.033 ppb 2.69 #VALUE!  
121 Sb 0.5225 0.1045 ppb 9.60 #VALUE!  
123 Sb 0.5335 0.1067 ppb 18.05 1000.  
135 Ba 1,464. 292.8 ppb 1.66 1000.  
137 Ba 1,469.5 293.9 ppb 1.92 #VALUE!  
182 W 0.531 0.1062 ppb --- #VALUE!  
203 Tl 6.535 1.307 ppb 1.94 1000.  
205 Tl 6.645 1.329 ppb 3.12 #VALUE!  
208 Pb 70.75 14.15 ppb 0.79 1000.  
232 Th 8.3 1.66 ppb 1.53 1000.  
238 U 5.12 1.024 ppb 1.05 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2715592.30 0.91 3254874.00 83.4 69.5 - 130  
45 Sc 3060648.30 0.83 2845192.80 107.6 69.5 - 130  
72 Ge 524346.38 0.74 628164.81 83.5 69.5 - 130  
159 Tb 4425492.50 1.06 4911963.50 90.1 69.5 - 130  
209 Bi 2441336.00 0.91 2733046.80 89.3 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\108_CCV.D\108_CCV.D#

7/23/2014 5:54 PM C:\ICPCHEM\1\RPTTMP\CCV-1.qct Page 1 of 1

CCV QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\108_CCV.D\108_CCV.D#
Date Acquired: Jul 23 2014  05:52 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCV
Misc Info:
Vial Number: 1206
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Dilution Factor: 1.00
QC Range (%): 89.5 - 110.5

QC Elements
Element Conc. RSD(%) Expected Rec (%) Flag
9 Be 24.08 ppb 1.24 25 96.32  
11 B 24.78 ppb 2.27 25 99.12  
23 Na 4,986. ppb 0.47 5,000 99.72  
25 Mg 5,057. ppb 0.57 5,000 101.14  
27 Al 520.9 ppb 1.54 500 104.18  
28 Si 195.6 ppb 39.76 500 39.12  
29 Si 666.2 ppb 11.61 500 133.24 Fail
39 K 4,963. ppb 0.61 5,000 99.26  
43 Ca 4,946. ppb 1.19 5,000 98.92  
44 Ca 5,039. ppb 0.83 5,000 100.78  
51 V 24.25 ppb 1.04 25 97  
52 Cr 24.43 ppb 0.71 25 97.72  
53 Cr 23.7 ppb 1.55 25 94.8  
55 Mn 25.12 ppb 0.68 25 100.48  
56 Fe 4,978. ppb 0.30 5,000 99.56  
57 Fe 5,075. ppb 0.53 5,000 101.5  
59 Co 24.54 ppb 0.15 25 98.16  
60 Ni 23.93 ppb 0.50 25 95.72  
63 Cu 24.48 ppb 1.65 25 97.92  
65 Cu 24.39 ppb 1.51 25 97.56  
66 Zn 24.51 ppb 1.42 25 98.04  
68 Zn 24.96 ppb 0.97 25 99.84  
75 As 24.22 ppb 0.73 25 96.88  
82 Se 24.3 ppb 2.32 25 97.2  
88 Sr 25.44 ppb 1.11 25 101.76  
89 Y -------- --- -------- --- #VALUE!  
98 Mo 25.55 ppb 0.81 25 102.2  
107 Ag 26.09 ppb 0.96 25 104.36  
109 Ag 26.08 ppb 0.69 25 104.32  
111 Cd 26.3 ppb 0.70 25 105.2  
114 Cd 26.39 ppb 0.59 25 105.56  
115 In -------- --- -------- --- #VALUE!  
118 Sn 23.85 ppb 0.69 25 95.4  
120 Sn 23.96 ppb 0.34 25 95.84  
121 Sb 23.71 ppb 0.74 25 94.84  
123 Sb 23.88 ppb 0.39 25 95.52  
135 Ba 24.17 ppb 1.09 25 96.68  
137 Ba 24.19 ppb 0.51 25 96.76  
182 W 25.33 ppb 0.94 25 101.32  
203 Tl 24.25 ppb 0.24 25 97  
205 Tl 24.48 ppb 0.25 25 97.92  
208 Pb 24.48 ppb 0.28 25 97.92  
232 Th 22.97 ppb 2.22 25 91.88  
238 U 24.21 ppb 0.85 25 96.84  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2708679.30 1.04 3254874.00 83.2 80 - 120.4  
45 Sc 2345811.80 0.51 2845192.80 82.4 80 - 120.4  
72 Ge 518319.53 0.78 628164.81 82.5 80 - 120.4  
159 Tb 4525966.00 0.62 4911963.50 92.1 80 - 120.4  
209 Bi 2639323.80 0.84 2733046.80 96.6 80 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG23A.B\109_CCB.D\109_CCB.D#

7/23/2014 5:57 PM C:\ICPCHEM\1\RPTTMP\CCB-1.qct Page 1 of 1

CCB QC Report
Data File: C:\ICPCHEM\1\DATA\JHG23A.B\109_CCB.D\109_CCB.D#
Date Acquired: Jul 23 2014  05:55 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCB
Misc Info:
Vial Number: 1207
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 23 2014  12:43 pm
Sample Type: 6-CCB
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) High Limit Flag
9 Be 0.0042 ppb 21.08 1.00  
11 B 0.551 ppb 21.72 1.00  
23 Na -0.2294 ppb 68.61 1.00  
25 Mg 1.865 ppb 10.97 1.00  
27 Al 5.211 ppb 8.96 1.00  
28 Si -322.6 ppb 21.11 1.00  
29 Si 181.7 ppb 108.81 1.00 Fail
39 K 12.14 ppb 15.85 1.00  
43 Ca -0.4489 ppb 1649.40 1.00  
44 Ca -13.68 ppb 23.18 1.00  
51 V 0.0039 ppb 578.99 1.00  
52 Cr -0.0193 ppb 98.65 1.00  
53 Cr -0.4661 ppb 36.84 1.00  
55 Mn 0.3244 ppb 13.98 1.00  
56 Fe 0.4248 ppb 2481.20 1.00  
57 Fe 14.91 ppb 34.18 1.00  
59 Co -0.0123 ppb 16.67 1.00  
60 Ni -0.0059 ppb 285.76 1.00  
63 Cu -0.0658 ppb 13.44 1.00  
65 Cu -0.0475 ppb 34.46 1.00  
66 Zn 0.4347 ppb 5.32 1.00  
68 Zn 1.172 ppb 9.25 1.00  
75 As 0.0565 ppb 199.19 1.00  
82 Se -0.6464 ppb 25.53 1.00  
88 Sr 0.0132 ppb 71.48 1.00  
89 Y -------- --- -------- ---  
98 Mo 0.0438 ppb 8.01 1.00  
107 Ag -0.0008 ppb 550.83 1.00  
109 Ag 0.0026 ppb 144.07 1.00  
111 Cd 0.0902 ppb 29.03 1.00  
114 Cd 0.0041 ppb 51.33 1.00  
115 In -------- --- -------- ---  
118 Sn 0.0606 ppb 38.55 1.00  
120 Sn 0.0664 ppb 17.41 1.00  
121 Sb 0.0204 ppb 33.09 1.00  
123 Sb 0.0201 ppb 44.84 1.00  
135 Ba 0.0238 ppb 22.74 1.00  
137 Ba 0.0359 ppb 31.68 1.00  
182 W 0.0924 ppb 15.05 1.00  
203 Tl 0.0067 ppb 67.76 1.00  
205 Tl 0.013 ppb 40.61 1.00  
208 Pb -0.0035 ppb 6.15 1.00  
232 Th 0.1586 ppb 23.74 1.00  
238 U 0.0021 ppb 48.90 1.00  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2792269.80 1.17 3254874.00 85.8 79.5 - 120  
45 Sc 2409610.30 0.89 2845192.80 84.7 79.5 - 120  
72 Ge 533049.75 1.07 628164.81 84.9 79.5 - 120  
159 Tb 4629303.50 1.03 4911963.50 94.2 79.5 - 120  
209 Bi 2692043.30 1.80 2733046.80 98.5 79.5 - 120  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG23A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass
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Calibration - C:\ICPCHEM\1\CALIB\K2008ESW.C

=== Graph Detail ===

Step Mass Element ISTD Unit
(1)   9 Be 6 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-02

2.5E-02

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 8.813E-004*X +1.766E-006
X = 1.135E+003*Y -2.004E-003
DL = 2.187E-03 ppb
BEC = 2.004E-03 ppb

Step Mass Element ISTD Unit
(1)  11 B 6 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-02

2.5E-02

Curve Fit: Y=aX+[blank]
r = 0.9994
Y = 4.301E-004*X +2.738E-004
X = 2.325E+003*Y -6.367E-001
DL = 9.108E-02 ppb
BEC = 6.367E-01 ppb

Step Mass Element ISTD Unit
(1)  23 Na 45 ppb

Conc.(X) [ppb]

Ratio(Y)

0 1.0E+045000.00
0

5.0E+01

2.5E+01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 3.260E-003*X +3.876E-002
X = 3.068E+002*Y -1.189E+001
DL = 8.171E-01 ppb
BEC = 11.89 ppb

Step Mass Element ISTD Unit
(1)  25 Mg 45 ppb

Conc.(X) [ppb]

Ratio(Y)

0 1.0E+045000.00
0

5.0E+00

2.5E+00

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 2.765E-004*X +5.058E-005
X = 3.616E+003*Y -1.829E-001
DL = 1.831E-01 ppb
BEC = 1.829E-01 ppb

Step Mass Element ISTD Unit
(1)  27 Al 45 ppb

Conc.(X) [ppb]

Ratio(Y)

0 1000.00500.00
0

5.0E+00

2.5E+00

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 2.662E-003*X +1.255E-003
X = 3.756E+002*Y -4.712E-001
DL = 9.895E-02 ppb
BEC = 4.712E-01 ppb

Step Mass Element ISTD Unit
(1)  29 Si 45 ppb

Conc.(X) [ppb]

Ratio(Y)

0 1000.00500.00
0

5.0E-01

2.5E-01

Curve Fit: Y=aX+[blank]
r = 0.9761
Y = 1.247E-004*X +1.957E-001
X = 8.017E+003*Y -1.569E+003
DL = 60.11 ppb
BEC = 1569 ppb
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Calibration - C:\ICPCHEM\1\CALIB\K2008ESW.C

=== Graph Detail ===

Step Mass Element ISTD Unit
(1)  39 K 45 ppb

Conc.(X) [ppb]

Ratio(Y)

0 1.0E+045000.00
0

5.0E+01

2.5E+01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 2.795E-003*X +4.925E-001
X = 3.578E+002*Y -1.762E+002
DL = 1.149 ppb
BEC = 176.2 ppb

Step Mass Element ISTD Unit
(1)  44 Ca 45 ppb

Conc.(X) [ppb]

Ratio(Y)

0 1.0E+045000.00
0

1.0E+00

5.0E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 8.558E-005*X +4.528E-003
X = 1.169E+004*Y -5.292E+001
DL = 5.144 ppb
BEC = 52.92 ppb

Step Mass Element ISTD Unit
(1)  51 V 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

1.0E+00

5.0E-01

Curve Fit: Y=aX+[blank]
r = 0.9999
Y = 1.912E-002*X +2.860E-003
X = 5.229E+001*Y -1.496E-001
DL = 1.994E-01 ppb
BEC = 1.496E-01 ppb

Step Mass Element ISTD Unit
(1)  52 Cr 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

1.0E+00

5.0E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 1.640E-002*X +8.682E-003
X = 6.096E+001*Y -5.292E-001
DL = 4.506E-02 ppb
BEC = 5.292E-01 ppb

Step Mass Element ISTD Unit
(1)  55 Mn 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

2.0E+00

1.0E+00

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 2.003E-002*X +3.024E-003
X = 4.992E+001*Y -1.510E-001
DL = 2.257E-02 ppb
BEC = 1.510E-01 ppb

Step Mass Element ISTD Unit
(1)  57 Fe 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 1.0E+045000.00
0

5.0E+00

2.5E+00

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 4.178E-004*X +3.256E-002
X = 2.393E+003*Y -7.792E+001
DL = 7.564E-01 ppb
BEC = 77.92 ppb
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Calibration - C:\ICPCHEM\1\CALIB\K2008ESW.C

=== Graph Detail ===

Step Mass Element ISTD Unit
(1)  59 Co 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

1.0E+00

5.0E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 1.897E-002*X +2.491E-004
X = 5.271E+001*Y -1.313E-002
DL = 1.473E-02 ppb
BEC = 1.313E-02 ppb

Step Mass Element ISTD Unit
(1)  60 Ni 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-01

2.5E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 4.303E-003*X +9.823E-005
X = 2.324E+002*Y -2.283E-002
DL = 1.387E-02 ppb
BEC = 2.283E-02 ppb

Step Mass Element ISTD Unit
(1)  65 Cu 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-01

2.5E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 4.832E-003*X +1.035E-003
X = 2.069E+002*Y -2.141E-001
DL = 1.589E-02 ppb
BEC = 2.141E-01 ppb

Step Mass Element ISTD Unit
(1)  66 Zn 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

2.0E-01

1.0E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 2.078E-003*X +6.137E-004
X = 4.812E+002*Y -2.953E-001
DL = 1.292E-01 ppb
BEC = 2.953E-01 ppb

Step Mass Element ISTD Unit
(1)  75 As 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

2.0E-01

1.0E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 2.096E-003*X +1.578E-004
X = 4.771E+002*Y -7.528E-002
DL = 1.175E-01 ppb
BEC = 7.528E-02 ppb

Step Mass Element ISTD Unit
(1)  82 Se 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

1.0E-02

5.0E-03

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 1.485E-004*X -3.457E-006
X = 6.732E+003*Y +2.327E-002
DL = 2.996E-01 ppb
BEC = -2.327E-02 ppb
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Calibration - C:\ICPCHEM\1\CALIB\K2008ESW.C

=== Graph Detail ===

Step Mass Element ISTD Unit
(1)  88 Sr 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

2.0E+00

1.0E+00

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 2.086E-002*X +1.776E-004
X = 4.794E+001*Y -8.515E-003
DL = 1.476E-02 ppb
BEC = 8.515E-03 ppb

Step Mass Element ISTD Unit
(1)  98 Mo 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-01

2.5E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 6.826E-003*X +8.933E-005
X = 1.465E+002*Y -1.309E-002
DL = 8.481E-03 ppb
BEC = 1.309E-02 ppb

Step Mass Element ISTD Unit
(1) 107 Ag 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

1.0E+00

5.0E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 1.128E-002*X +7.291E-005
X = 8.867E+001*Y -6.465E-003
DL = 6.892E-03 ppb
BEC = 6.465E-03 ppb

Step Mass Element ISTD Unit
(1) 114 Cd 72 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-01

2.5E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 4.985E-003*X +1.334E-004
X = 2.006E+002*Y -2.675E-002
DL = 5.116E-03 ppb
BEC = 2.675E-02 ppb

Step Mass Element ISTD Unit
(1) 118 Sn 159 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-02

2.5E-02

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 7.183E-004*X +1.295E-005
X = 1.392E+003*Y -1.802E-002
DL = 1.806E-02 ppb
BEC = 1.802E-02 ppb

Step Mass Element ISTD Unit
(1) 123 Sb 159 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-02

2.5E-02

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 6.681E-004*X +5.675E-006
X = 1.497E+003*Y -8.494E-003
DL = 3.817E-03 ppb
BEC = 8.494E-03 ppb
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Calibration - C:\ICPCHEM\1\CALIB\K2008ESW.C

=== Graph Detail ===

Step Mass Element ISTD Unit
(1) 135 Ba 159 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

1.0E-02

5.0E-03

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 1.961E-004*X +5.088E-006
X = 5.099E+003*Y -2.594E-002
DL = 2.280E-02 ppb
BEC = 2.594E-02 ppb

Step Mass Element ISTD Unit
(1) 182 W 159 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

1.0E-01

5.0E-02

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 9.990E-004*X +1.199E-005
X = 1.001E+003*Y -1.200E-002
DL = 1.200E-02 ppb
BEC = 1.200E-02 ppb

Step Mass Element ISTD Unit
(1) 203 Tl 209 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

1.0E-01

5.0E-02

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 1.431E-003*X +5.770E-006
X = 6.986E+002*Y -4.031E-003
DL = 4.645E-03 ppb
BEC = 4.031E-03 ppb

Step Mass Element ISTD Unit
(1) 208 Pb 209 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-01

2.5E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 4.715E-003*X +9.990E-005
X = 2.121E+002*Y -2.119E-002
DL = 9.129E-03 ppb
BEC = 2.119E-02 ppb

Step Mass Element ISTD Unit
(1) 232 Th 209 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-01

2.5E-01

Curve Fit: Y=aX+[blank]
r = 0.9999
Y = 5.324E-003*X +1.083E-005
X = 1.878E+002*Y -2.034E-003
DL = 2.672E-03 ppb
BEC = 2.034E-03 ppb

Step Mass Element ISTD Unit
(1) 238 U 209 ppb

Conc.(X) [ppb]

Ratio(Y)

0 50.0025.00
0

5.0E-01

2.5E-01

Curve Fit: Y=aX+[blank]
r = 1.0000
Y = 5.359E-003*X +5.087E-006
X = 1.866E+002*Y -9.492E-004
DL = 1.032E-03 ppb
BEC = 9.492E-04 ppb
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C:\ICPCHEM\1\DATA\JHG28A.B\003TUNE.D

7/28/2014 12:05 PM C:\ICPCHEM\1\RPTTMP\6020tn-1.qct Page 1 of 1

6020 QC Tune Report 

Data File: C:\ICPCHEM\1\DATA\JHG28A.B\003TUNE.D
Date Acquired: Jul 28 2014  12:03 pm
Acq. Method: TN6020E.M
Operator: EAM
Sample Name: 6020 TUNE
Misc Info:
Vial Number: 1107
Current Method: C:\ICPCHEM\1\METHODS\TN6020E.M

RSD (%)
Element Actual Required Flag

7 Li 1.01 5.00  
59 Co 0.56 5.00  
115 In 1.08 5.00  
205 Tl 1.21 5.00  

7 Li
Mass Calib.
Actual: 7.05
Required: 6.90 - 7.10
Flag:

Peak Width
Actual: 0.60
Required: 0.90
Flag:

59 Co
Mass Calib.
Actual: 59.00
Required: 58.90 - 59.10
Flag:

Peak Width
Actual: 0.65
Required: 0.90
Flag:

115 In
Mass Calib.
Actual: 114.95
Required: 114.90 - 115.10
Flag:

Peak Width
Actual: 0.60
Required: 0.90
Flag:

205 Tl
Mass Calib.
Actual: 204.95
Required: 204.90 - 205.10
Flag:

Peak Width
Actual: 0.60
Required: 0.90
Flag:

5.50 6.00 6.50 7.00 7.50 8.00 8.50

5.0E4

1.0E5

[1] Spectrum No.1     [  24.156 sec]:003TUNE.D / Tune #1 [Count] [Linear]

m/z->

57.50 58.00 58.50 59.00 59.50 60.00 60.50

5000

1.0E4

[1] Spectrum No.1     [  24.156 sec]:003TUNE.D / Tune #1 [Count] [Linear]

m/z->

113.50 114.00 114.50 115.00 115.50 116.00 116.50

5.0E4

1.0E5

[1] Spectrum No.1     [  24.156 sec]:003TUNE.D / Tune #1 [Count] [Linear]

m/z->

203.50 204.00 204.50 205.00 205.50 206.00 206.50

5000

1.0E4

[1] Spectrum No.1     [  24.156 sec]:003TUNE.D / Tune #1 [Count] [Linear]

m/z->
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C:\ICPCHEM\1\DATA\JHG28A.B\004_TUN.D

7/28/2014 12:07 PM C:\ICPCHEM\1\RPTTMP\2008tn-1.qct Page 1 of 1

200.8 QC Tune Report 

Data File: C:\ICPCHEM\1\DATA\JHG28A.B\004_TUN.D
Date Acquired: Jul 28 2014  12:05 pm
Acq. Method: TN200_8E.M
Operator: EAM
Sample Name: 200.8 TUNE
Misc Info:
Vial Number: 1107
Current Method: C:\ICPCHEM\1\METHODS\TN200_8E.M

RSD (%)

Element Actual Required Flag
9 Be 2.27 5.00  

24 Mg 2.33 5.00  
59 Co 1.54 5.00  

115 In 1.49 5.00  
208 Pb 1.89 5.00  

9 Be
Mass Calib.

Actual: 9.05
Required: 8.90 - 9.10
Flag:

Peak Width

Actual: 0.65
Required: 1.00
Flag:

24 Mg
Mass Calib.

Actual: 24.00
Required: 23.90 - 24.10
Flag:

Peak Width

Actual: 0.70
Required: 1.00
Flag:

59 Co
Mass Calib.

Actual: 59.00
Required: 58.90 - 59.10
Flag:

Peak Width

Actual: 0.65
Required: 1.00
Flag:

115 In
Mass Calib.

Actual: 114.95
Required: 114.90 - 115.10
Flag:

Peak Width

Actual: 0.65
Required: 1.00
Flag:

208 Pb
Mass Calib.

Actual: 207.95
Required: 207.90 - 208.10
Flag:

Peak Width

Actual: 0.65
Required: 1.00
Flag:

Tune Result: Pass

7.50 8.00 8.50 9.00 9.50 10.00 10.50

500

1000

[1] Spectrum No.1     [  19.695 sec]:004_TUN.D / Tune #1 [Count] [Linear]

m/z->

23.50 24.00 24.50 25.00 25.50 26.00 26.50

1.0E4

2.0E4

[1] Spectrum No.1     [  19.695 sec]:004_TUN.D / Tune #1 [Count] [Linear]

m/z->

57.50 58.00 58.50 59.00 59.50 60.00 60.50

2500

5000

[1] Spectrum No.1     [  19.695 sec]:004_TUN.D / Tune #1 [Count] [Linear]

m/z->

113.50 114.00 114.50 115.00 115.50 116.00 116.50

2.5E4

5.0E4

[1] Spectrum No.1     [  19.695 sec]:004_TUN.D / Tune #1 [Count] [Linear]

m/z->

205.50 206.00 206.50 207.00 207.50 208.00 208.50

5000

1.0E4

[1] Spectrum No.1     [  19.695 sec]:004_TUN.D / Tune #1 [Count] [Linear]

m/z->
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C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

7/28/2014 12:36 PM C:\ICPCHEM\1\RPTTMP\CalBlk-1.qct Page 1 of 1

Calibration Blank QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D
Date Acquired: Jul 28 2014  12:34 pm
Operator: EAM
Sample Name: Cal Blank
Misc Info:
Vial Number: 1203
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal Update: Jul 28 2014  12:33 pm
Sample Type: CalBlk
Total Dil Factor: 1.00

QC&ISTD  Elements
Element CPS Mean SD RSD(%)
6 Li 2737811.00 A 108300.00 3.96
9 Be 16.67 P 4.01 24.04
11 B 591.14 P 59.29 10.03
23 Na 55017.21 P 1273.00 2.31
25 Mg 246.69 P 56.97 23.09
27 Al 4124.15 P 403.30 9.78
28 Si 15756060.00 A 73210.00 0.46
29 Si 2195982.00 A 26970.00 1.23
39 K 1732896.00 A 7381.00 0.43
43 Ca 218.55 P 23.13 10.58
44 Ca 17008.51 P 196.20 1.15
45 Sc 2016878.00 A 46840.00 2.32
51 V 1169.67 P 530.30 45.34
52 Cr 3781.72 P 71.92 1.90
53 Cr 7760.02 P 319.40 4.12
55 Mn 3097.09 P 36.05 1.16
56 Fe 710701.63 P 8922.00 1.26
57 Fe 26445.14 P 1399.00 5.29
59 Co 275.58 P 13.88 5.04
60 Ni 180.51 P 22.70 12.58
63 Cu 565.59 P 53.16 9.40
65 Cu 225.56 P 29.88 13.25
66 Zn 372.24 P 40.74 10.95
68 Zn 5185.57 P 172.40 3.32
72 Ge 420175.91 P 14000.00 3.33
75 As -85.60 P 74.81 87.39
82 Se -19.70 P 9.02 45.80
88 Sr 174.10 P 42.07 24.17
89 Y 3027289.00 A 95670.00 3.16
98 Mo 62.96 P 35.55 56.46
107 Ag 45.56 P 18.95 41.60
109 Ag 28.89 P 10.71 37.07
111 Cd 1131.56 P 41.20 3.64
114 Cd 49.84 P 12.77 25.62
115 In 2763301.00 A 95500.00 3.46
118 Sn 74.45 P 13.47 18.09
120 Sn 90.00 P 8.82 9.80
121 Sb 50.00 P 5.77 11.55
123 Sb 43.33 P 3.33 7.69
135 Ba 31.11 P 5.09 16.37
137 Ba 42.22 P 6.94 16.43
159 Tb 3819393.00 A 125400.00 3.28
182 W 63.34 P 35.28 55.70
203 Tl 32.22 P 10.18 31.59
205 Tl 51.11 P 10.71 20.95
208 Pb 303.35 P 37.57 12.39
209 Bi 2381091.00 A 58360.00 2.45
232 Th 134.45 P 24.57 18.27
238 U 31.11 P 12.62 40.56
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C:\ICPCHEM\1\DATA\JHG28A.B\014CALI.D\014CALI.D#

7/28/2014 12:39 PM C:\ICPCHEM\1\RPTTMP\CalStd-1.qct Page 1 of 1

Calibration Standard QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\014CALI.D\014CALI.D#
Date Acquired: Jul 28 2014  12:37 pm
Operator: EAM
Sample Name: Cal Std 1
Misc Info:
Vial Number: 1101
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal Update: Jul 28 2014  12:36 pm
Sample Type: CalStd
Total Dil Factor: 1.00

QC&ISTD Elements
Element CPS Mean SD RSD(%)
6 Li 2704398.00 A 15930.00 0.59
9 Be 1160.06 P 82.29 7.09
11 B 1078.96 P 35.64 3.30
23 Na 722138.13 P 12100.00 1.68
25 Mg 58754.26 P 460.80 0.78
27 Al 59701.16 P 1314.00 2.20
28 Si 15628620.00 A 145600.00 0.93
29 Si 2178690.00 A 5058.00 0.23
39 K 2271242.00 A 7656.00 0.34
43 Ca 1196.49 P 44.92 3.75
44 Ca 32895.78 P 340.20 1.03

45 Sc 1989426.00 A 26470.00 1.33

51 V 5542.86 P 311.20 5.61

52 Cr 7129.67 P 156.80 2.20
53 Cr 7534.36 P 133.70 1.77
55 Mn 7291.98 P 118.40 1.62
56 Fe 1486257.00 A 14640.00 0.99
57 Fe 42951.62 P 690.30 1.61
59 Co 3920.78 P 96.18 2.45
60 Ni 955.70 P 15.07 1.58
63 Cu 2551.42 P 193.40 7.58
65 Cu 1151.60 P 39.07 3.39
66 Zn 1010.07 P 50.34 4.98
68 Zn 5667.96 P 318.70 5.62
72 Ge 414361.59 P 6104.00 1.47
75 As 299.23 P 129.30 43.21
82 Se 19.08 P 8.07 42.28
88 Sr 4530.82 P 63.18 1.39
89 Y 2972434.00 A 29750.00 1.00
98 Mo 1367.49 P 40.48 2.96
107 Ag 2231.36 P 5.09 0.23
109 Ag 2122.45 P 51.70 2.44
111 Cd 1538.46 P 19.95 1.30
114 Cd 1049.65 P 31.13 2.97
115 In 2705445.00 A 48960.00 1.81
118 Sn 1297.88 P 3.85 0.30
120 Sn 1834.63 P 141.50 7.71
121 Sb 1795.73 P 117.80 6.56
123 Sb 1319.00 P 49.15 3.73
135 Ba 427.80 P 5.09 1.19
137 Ba 740.05 P 30.00 4.05
159 Tb 3792552.00 A 47940.00 1.26
182 W 1912.42 P 73.14 3.82
203 Tl 1549.03 P 60.13 3.88
205 Tl 3639.51 P 80.62 2.22
208 Pb 5463.95 P 179.50 3.29
209 Bi 2361692.00 A 32050.00 1.36
232 Th 2142.48 P 333.80 15.58
238 U 5585.83 P 186.30 3.34

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2704397.80 0.59 2737811.30 98.8 79.5 - 120.4  
45 Sc 1989425.60 1.33 2016878.10 98.6 79.5 - 120.4  
72 Ge 414361.63 1.47 420175.84 98.6 79.5 - 120.4  
159 Tb 3792552.00 1.26 3819393.30 99.3 79.5 - 120.4  
209 Bi 2361691.80 1.36 2381090.80 99.2 79.5 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

--- :Element Failures --- :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG28A.B\015CALI.D\015CALI.D#

7/28/2014 12:42 PM C:\ICPCHEM\1\RPTTMP\CalStd-1.qct Page 1 of 1

Calibration Standard QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\015CALI.D\015CALI.D#
Date Acquired: Jul 28 2014  12:40 pm
Operator: EAM
Sample Name: Cal Std 2
Misc Info:
Vial Number: 1102
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal Update: Jul 28 2014  12:39 pm
Sample Type: CalStd
Total Dil Factor: 1.00

QC&ISTD Elements
Element CPS Mean SD RSD(%)
6 Li 2712779.00 A 76190.00 2.81
9 Be 12251.19 P 199.30 1.63
11 B 6213.66 P 210.90 3.39
23 Na 6570048.00 A 157200.00 2.39
25 Mg 575730.13 P 9994.00 1.74
27 Al 554987.38 P 19910.00 3.59
28 Si 15814520.00 A 108000.00 0.68
29 Si 2187576.00 A 23360.00 1.07
39 K 7215557.00 A 76710.00 1.06
43 Ca 10319.56 P 212.80 2.06
44 Ca 180165.41 P 3148.00 1.75

45 Sc 1989878.00 A 47960.00 2.41

51 V 38559.79 P 1257.00 3.26

52 Cr 36669.42 P 480.30 1.31
53 Cr 11417.95 P 102.80 0.90
55 Mn 43614.71 P 1606.00 3.68
56 Fe 7268707.00 A 76800.00 1.06
57 Fe 190060.20 P 3287.00 1.73
59 Co 37125.31 P 607.90 1.64
60 Ni 8511.91 P 155.50 1.83
63 Cu 20562.42 P 405.70 1.97
65 Cu 9608.71 P 82.97 0.86
66 Zn 4984.34 P 150.20 3.01
68 Zn 8380.42 P 55.53 0.66
72 Ge 415266.50 P 10320.00 2.49
75 As 4779.13 P 86.34 1.81
82 Se 278.34 P 27.89 10.02
88 Sr 43267.60 P 1025.00 2.37
89 Y 2974057.00 A 35780.00 1.20
98 Mo 13634.25 P 99.10 0.73
107 Ag 23098.82 P 510.70 2.21
109 Ag 21892.61 P 492.60 2.25
111 Cd 5680.57 P 105.40 1.86
114 Cd 10500.54 P 173.00 1.65
115 In 2729874.00 A 60300.00 2.21
118 Sn 12781.59 P 219.40 1.72
120 Sn 17758.07 P 537.50 3.03
121 Sb 17832.59 P 386.00 2.16
123 Sb 13851.47 P 179.50 1.30
135 Ba 4050.72 P 193.30 4.77
137 Ba 6936.36 P 315.20 4.54
159 Tb 3737699.00 A 78150.00 2.09
182 W 17633.94 P 208.80 1.18
203 Tl 16057.63 P 578.50 3.60
205 Tl 38855.80 P 897.00 2.31
208 Pb 52615.69 P 1133.00 2.15
209 Bi 2346744.00 A 45210.00 1.93
232 Th 47143.80 P 3758.00 7.97
238 U 57381.41 P 1283.00 2.24

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2712779.00 2.81 2737811.30 99.1 79.5 - 120.4  
45 Sc 1989878.10 2.41 2016878.10 98.7 79.5 - 120.4  
72 Ge 415266.50 2.49 420175.84 98.8 79.5 - 120.4  
159 Tb 3737698.80 2.09 3819393.30 97.9 79.5 - 120.4  
209 Bi 2346744.00 1.93 2381090.80 98.6 79.5 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

--- :Element Failures --- :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG28A.B\016CALI.D\016CALI.D#

7/28/2014 12:45 PM C:\ICPCHEM\1\RPTTMP\CalStd-1.qct Page 1 of 1

Calibration Standard QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\016CALI.D\016CALI.D#
Date Acquired: Jul 28 2014  12:43 pm
Operator: EAM
Sample Name: Cal Std 3
Misc Info:
Vial Number: 1103
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal Update: Jul 28 2014  12:42 pm
Sample Type: CalStd
Total Dil Factor: 1.00

QC&ISTD Elements
Element CPS Mean SD RSD(%)
6 Li 2680756.00 A 102500.00 3.82
9 Be 59188.77 P 151.60 0.26
11 B 28291.92 P 272.30 0.96
23 Na 32270110.00 A 862200.00 2.67
25 Mg 2852190.00 A 26340.00 0.92
27 Al 2753638.00 A 29880.00 1.09
28 Si 16996580.00 A 163100.00 0.96
29 Si 2226472.00 A 8338.00 0.37
39 K 29059600.00 A 254300.00 0.88
43 Ca 51131.37 P 891.90 1.74
44 Ca 825542.19 P 8251.00 1.00

45 Sc 1980240.00 A 10750.00 0.54

51 V 185492.59 P 444.30 0.24

52 Cr 164008.30 P 1595.00 0.97
53 Cr 26881.10 P 516.00 1.92
55 Mn 201456.09 P 255.50 0.13
56 Fe 33087640.00 A 185100.00 0.56
57 Fe 837713.00 P 8602.00 1.03
59 Co 181371.09 P 1267.00 0.70
60 Ni 40339.49 P 661.70 1.64
63 Cu 98086.02 P 731.90 0.75
65 Cu 45725.03 P 742.80 1.62
66 Zn 22708.83 P 104.20 0.46
68 Zn 20916.25 P 572.00 2.73
72 Ge 411143.91 P 4993.00 1.21
75 As 23440.23 P 204.80 0.87
82 Se 1374.81 P 11.95 0.87
88 Sr 214208.59 P 917.90 0.43
89 Y 2947323.00 A 17520.00 0.59
98 Mo 67518.03 P 588.00 0.87
107 Ag 110837.20 P 1365.00 1.23
109 Ag 106898.00 P 660.90 0.62
111 Cd 22986.18 P 325.80 1.42
114 Cd 50748.96 P 49.93 0.10
115 In 2691826.00 A 17970.00 0.67
118 Sn 64236.92 P 506.20 0.79
120 Sn 88452.37 P 862.90 0.98
121 Sb 88432.41 P 63.78 0.07
123 Sb 66930.75 P 713.20 1.07
135 Ba 18969.74 P 243.80 1.29
137 Ba 33008.74 P 491.90 1.49
159 Tb 3723710.00 A 33830.00 0.91
182 W 87331.43 P 757.50 0.87
203 Tl 77775.89 P 582.70 0.75
205 Tl 187960.80 P 1444.00 0.77
208 Pb 255979.09 P 2025.00 0.79
209 Bi 2312400.00 A 16100.00 0.70
232 Th 285537.69 P 1336.00 0.47
238 U 283398.41 P 3111.00 1.10

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2680755.50 3.82 2737811.30 97.9 79.5 - 120.4  
45 Sc 1980239.80 0.54 2016878.10 98.2 79.5 - 120.4  
72 Ge 411143.88 1.21 420175.84 97.9 79.5 - 120.4  
159 Tb 3723709.50 0.91 3819393.30 97.5 79.5 - 120.4  
209 Bi 2312399.50 0.70 2381090.80 97.1 79.5 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

--- :Element Failures --- :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG28A.B\017CALI.D\017CALI.D#

7/28/2014 12:48 PM C:\ICPCHEM\1\RPTTMP\CalStd-1.qct Page 1 of 1

Calibration Standard QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\017CALI.D\017CALI.D#
Date Acquired: Jul 28 2014  12:46 pm
Operator: EAM
Sample Name: Cal Std 4
Misc Info:
Vial Number: 1104
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal Update: Jul 28 2014  12:45 pm
Sample Type: CalStd
Total Dil Factor: 1.00

QC&ISTD Elements
Element CPS Mean SD RSD(%)
6 Li 2647930.00 A 25230.00 0.95
9 Be 119999.30 P 854.00 0.71
11 B 56398.31 P 1244.00 2.21
23 Na 64220420.00 A 320500.00 0.50
25 Mg 5583105.00 A 69780.00 1.25
27 Al 5431229.00 A 46700.00 0.86
28 Si 18779200.00 A 218100.00 1.16
29 Si 2305922.00 A 8752.00 0.38
39 K 57114860.00 A 372000.00 0.65
43 Ca 102556.80 P 179.80 0.18
44 Ca 1690040.00 A 984.80 0.06

45 Sc 1996098.00 A 12990.00 0.65

51 V 373889.31 P 1298.00 0.35

52 Cr 325484.00 P 1121.00 0.34
53 Cr 45855.34 P 505.50 1.10
55 Mn 400404.59 P 2183.00 0.55
56 Fe 66079160.00 A 143100.00 0.22
57 Fe 1693592.00 A 8720.00 0.51
59 Co 359959.59 P 1003.00 0.28
60 Ni 80561.62 P 853.40 1.06
63 Cu 194439.00 P 340.80 0.18
65 Cu 90111.17 P 1299.00 1.44
66 Zn 44843.10 P 240.70 0.54
68 Zn 36261.25 P 289.40 0.80
72 Ge 410378.00 P 3872.00 0.94
75 As 47173.29 P 540.10 1.14
82 Se 2726.64 P 33.69 1.24
88 Sr 430944.81 P 5342.00 1.24
89 Y 2925851.00 A 47780.00 1.63
98 Mo 137513.00 P 884.30 0.64
107 Ag 221985.09 P 855.80 0.39
109 Ag 213042.41 P 2733.00 1.28
111 Cd 44724.66 P 234.30 0.52
114 Cd 101800.60 P 496.00 0.49
115 In 2659017.00 A 25200.00 0.95
118 Sn 129435.20 P 1427.00 1.10
120 Sn 179347.20 P 2080.00 1.16
121 Sb 179186.50 P 1147.00 0.64
123 Sb 135691.50 P 907.80 0.67
135 Ba 38588.10 P 162.20 0.42
137 Ba 66542.47 P 772.20 1.16
159 Tb 3721719.00 A 40250.00 1.08
182 W 177735.09 P 1964.00 1.11
203 Tl 153534.59 P 1378.00 0.90
205 Tl 375129.31 P 4419.00 1.18
208 Pb 510997.50 P 5298.00 1.04
209 Bi 2276138.00 A 31560.00 1.39
232 Th 580372.00 P 6176.00 1.06
238 U 569607.63 P 7107.00 1.25

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2647929.80 0.95 2737811.30 96.7 79.5 - 120.4  
45 Sc 1996097.60 0.65 2016878.10 99.0 79.5 - 120.4  
72 Ge 410378.00 0.94 420175.84 97.7 79.5 - 120.4  
159 Tb 3721719.00 1.08 3819393.30 97.4 79.5 - 120.4  
209 Bi 2276138.00 1.39 2381090.80 95.6 79.5 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

--- :Element Failures --- :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass
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C:\ICPCHEM\1\DATA\JHG28A.B\018_ICV.D\018_ICV.D#

7/28/2014 12:52 PM C:\ICPCHEM\1\RPTTMP\ICV-1.qct Page 1 of 1

ICV QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\018_ICV.D\018_ICV.D#
Date Acquired: Jul 28 2014  12:49 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: ICV
Misc Info:
Vial Number: 1202
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Dilution Factor: 1.00
QC Range (%): 89.499998 - 110.5

QC Elements
Element Conc. RSD(%) Expected Rec (%) Flag
9 Be 19.46 ppb 0.36 20 97.3  
11 B 21.03 ppb 1.98 20 105.15  
23 Na 3,950. ppb 1.22 4,000 98.75  
25 Mg 4,086. ppb 1.44 4,000 102.15  
27 Al 400.3 ppb 0.74 400 100.075  
28 Si 274.7 ppb 22.64 400 68.675  
29 Si 104.7 ppb 253.96 400 26.175 Fail
39 K 3,977. ppb 0.43 4,000 99.425  
43 Ca 3,991. ppb 1.16 4,000 99.775  
44 Ca 3,890. ppb 0.45 4,000 97.25  
51 V 19.85 ppb 1.24 20 99.25  
52 Cr 19.26 ppb 1.22 20 96.3  
53 Cr 18.35 ppb 2.13 20 91.75  
55 Mn 19.87 ppb 0.87 20 99.35  
56 Fe 4,016. ppb 0.43 4,000 100.4  
57 Fe 3,944. ppb 0.20 4,000 98.6  
59 Co 20.27 ppb 0.32 20 101.35  
60 Ni 20.61 ppb 0.43 20 103.05  
63 Cu 19.72 ppb 0.53 20 98.6  
65 Cu 20.22 ppb 0.81 20 101.1  
66 Zn 20.16 ppb 0.37 20 100.8  
68 Zn 20.58 ppb 0.49 20 102.9  
75 As 20.13 ppb 0.24 20 100.65  
82 Se 20.16 ppb 1.71 20 100.8  
88 Sr 20.44 ppb 1.24 20 102.2  
89 Y -------- --- -------- --- #VALUE!  
98 Mo 41.33 ppb 1.20 40 103.325  
107 Ag 20.22 ppb 0.58 20 101.1  
109 Ag 19.97 ppb 0.91 20 99.85  
111 Cd 19.61 ppb 0.10 20 98.05  
114 Cd 19.74 ppb 0.63 20 98.7  
115 In -------- --- -------- --- #VALUE!  
118 Sn 20.15 ppb 0.46 20 100.75  
120 Sn 20.2 ppb 0.90 20 101  
121 Sb 19.74 ppb 1.08 20 98.7  
123 Sb 19.96 ppb 1.80 20 99.8  
135 Ba 19.7 ppb 2.71 20 98.5  
137 Ba 19.84 ppb 0.73 20 99.2  
182 W 19.15 ppb 1.27 20 95.75  
203 Tl 20.5 ppb 1.99 20 102.5  
205 Tl 20.53 ppb 0.84 20 102.65  
208 Pb 20.06 ppb 1.08 20 100.3  
232 Th 20.28 ppb 2.20 20 101.4  
238 U 20.1 ppb 1.38 20 100.5  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2698401.80 1.26 2737811.30 98.6 80 - 120.4  
45 Sc 2011745.40 1.17 2016878.10 99.7 80 - 120.4  
72 Ge 413314.81 1.05 420175.84 98.4 80 - 120.4  
159 Tb 3718900.30 0.63 3819393.30 97.4 80 - 120.4  
209 Bi 2305070.50 0.50 2381090.80 96.8 80 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000186 



C:\ICPCHEM\1\DATA\JHG28A.B\019_ICB.D\019_ICB.D#

7/28/2014 12:55 PM C:\ICPCHEM\1\RPTTMP\ICB-1.qct Page 1 of 1

ICB QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\019_ICB.D\019_ICB.D#
Date Acquired: Jul 28 2014  12:53 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: ICB
Misc Info:
Vial Number: 1203
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: 6-ICB
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) High Limit Flag
9 Be 0.0048 ppb 47.25 1.00  
11 B 0.5918 ppb 22.07 1.00  
23 Na 0.4988 ppb 36.51 1.00  
25 Mg 0.4401 ppb 30.02 1.00  
27 Al 0.0214 ppb 334.75 1.00  
28 Si -96.4 ppb 12.70 1.00  
29 Si -316.3 ppb 36.74 1.00 Fail
39 K -2.924 ppb 23.76 1.00  
43 Ca -2.54 ppb 136.14 1.00  
44 Ca -4.203 ppb 24.34 1.00  
51 V 0.078 ppb 120.57 1.00  
52 Cr 0.0068 ppb 231.06 1.00  
53 Cr -0.4921 ppb 54.56 1.00  
55 Mn -0.0083 ppb 89.64 1.00  
56 Fe 0.2414 ppb 279.04 1.00  
57 Fe 2.212 ppb 323.10 1.00  
59 Co 0.0027 ppb 127.66 1.00  
60 Ni -0.0094 ppb 89.92 1.00  
63 Cu -0.0097 ppb 132.41 1.00  
65 Cu 0.0045 ppb 345.90 1.00  
66 Zn 0.0211 ppb 116.73 1.00  
68 Zn 0.5391 ppb 83.68 1.00  
75 As -0.0266 ppb 172.36 1.00  
82 Se 0.253 ppb 38.24 1.00  
88 Sr -0.0034 ppb 141.04 1.00  
89 Y -------- --- -------- ---  
98 Mo 0.1456 ppb 6.67 1.00  
107 Ag 0.0041 ppb 46.99 1.00  
109 Ag 0.0049 ppb 40.63 1.00  
111 Cd -0.0364 ppb 15.90 1.00  
114 Cd 0.0031 ppb 128.81 1.00  
115 In -------- --- -------- ---  
118 Sn 0.1043 ppb 23.31 1.00  
120 Sn 0.0913 ppb 15.31 1.00  
121 Sb 0.0169 ppb 30.71 1.00  
123 Sb 0.019 ppb 33.40 1.00  
135 Ba -0.0038 ppb 246.56 1.00  
137 Ba 0.0038 ppb 238.00 1.00  
182 W 0.1598 ppb 13.17 1.00  
203 Tl 0.0239 ppb 12.83 1.00  
205 Tl 0.0165 ppb 22.75 1.00  
208 Pb -0.0012 ppb 474.59 1.00  
232 Th 0.0575 ppb 26.99 1.00  
238 U 0.0048 ppb 21.81 1.00  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2755078.80 1.42 2737811.30 100.6 79.5 - 120  
45 Sc 2019366.30 1.54 2016878.10 100.1 79.5 - 120  
72 Ge 420539.22 1.55 420175.84 100.1 79.5 - 120  
159 Tb 3759103.30 1.90 3819393.30 98.4 79.5 - 120  
209 Bi 2360614.50 1.46 2381090.80 99.1 79.5 - 120  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000187 



C:\ICPCHEM\1\DATA\JHG28A.B\020_PQL.D\020_PQL.D#

7/28/2014 12:58 PM C:\ICPCHEM\1\RPTTMP\PQL.qct Page 1 of 1

PQL QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\020_PQL.D\020_PQL.D#
Date Acquired: Jul 28 2014  12:56 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: PQL
Misc Info:
Vial Number: 1302
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Dilution Factor: 1.00
QC Range (%): 69.599998 - 130.4

QC Elements
Element Conc. RSD(%) Expected Rec (%) Flag
9 Be 0.193 ppb 6.75 0.20 96.5  
11 B 5.311 ppb 1.30 4.00 132.775 Fail
23 Na 212.1 ppb 2.20 200.00 106.05  
25 Mg 20.68 ppb 3.81 20.00 103.4  
27 Al 61.57 ppb 1.67 60.00 102.617  
28 Si 110. ppb 64.05 100.00 110  
29 Si 38.38 ppb 310.84 100.00 38.38 Fail
39 K 204. ppb 3.62 200.00 102  
43 Ca 28.8 ppb 6.46 20.00 144  
44 Ca 24.09 ppb 17.67 20.00 120.45 Fail-DoD
51 V 1.136 ppb 5.32 1.00 113.6  
52 Cr 0.9685 ppb 3.94 1.00 96.85  
53 Cr 0.3816 ppb 84.33 --- #VALUE!  
55 Mn 0.4121 ppb 1.88 0.40 103.025  
56 Fe 21.2 ppb 5.21 20.00 106  
57 Fe 22.4 ppb 20.74 20.00 112  
59 Co 0.2163 ppb 5.78 0.20 108.15  
60 Ni 0.3902 ppb 5.40 0.40 97.55  
63 Cu 0.5987 ppb 2.35 0.60 99.7833  
65 Cu 0.6088 ppb 2.74 0.60 101.467  
66 Zn 2.058 ppb 0.92 2.00 102.9  
68 Zn 2.542 ppb 6.84 2.00 127.1  
75 As 1.18 ppb 4.93 1.00 118  
82 Se 0.8882 ppb 24.07 1.00 88.82  
88 Sr 0.9834 ppb 2.77 1.00 98.34  
89 Y -------- --- -------- --- #VALUE!  
98 Mo 1.043 ppb 3.04 1.00 104.3  
107 Ag 0.2111 ppb 6.80 0.20 105.55  
109 Ag 0.2174 ppb 3.94 0.20 108.7  
111 Cd 0.1902 ppb 48.75 0.20 95.1  
114 Cd 0.2069 ppb 8.08 0.20 103.45  
115 In -------- --- -------- --- #VALUE!  
118 Sn 1.015 ppb 7.54 1.00 101.5  
120 Sn 0.9932 ppb 2.01 1.00 99.32  
121 Sb 0.209 ppb 6.43 0.20 104.5  
123 Sb 0.208 ppb 14.14 0.20 104  
135 Ba 0.447 ppb 23.65 0.40 111.75  
137 Ba 0.4008 ppb 10.35 0.40 100.2  
182 W 1.089 ppb 4.16 1.00 108.9  
203 Tl 0.2007 ppb 7.35 0.20 100.35  
205 Tl 0.2073 ppb 1.30 0.20 103.65  
208 Pb 0.2009 ppb 4.09 0.20 100.45  
232 Th 0.2021 ppb 5.85 0.20 101.05  
238 U 0.2046 ppb 2.72 0.20 102.3  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2697685.80 1.07 2737811.30 98.5 80 - 120.4  
45 Sc 1979632.60 1.38 2016878.10 98.2 80 - 120.4  
72 Ge 409875.38 0.52 420175.84 97.5 80 - 120.4  
159 Tb 3700324.50 0.91 3819393.30 96.9 80 - 120.4  
209 Bi 2316237.50 0.97 2381090.80 97.3 80 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000188 



C:\ICPCHEM\1\DATA\JHG28A.B\021ICSA.D\021ICSA.D#

7/28/2014 1:01 PM C:\ICPCHEM\1\RPTTMP\ICS-A-1.qct Page 1 of 1

ICS-A QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\021ICSA.D\021ICSA.D#
Date Acquired: Jul 28 2014  12:59 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: ICSA
Misc Info:
Vial Number: 1204
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: 6-ICSA
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) High Limit Flag
9 Be 0.0143 ppb 18.86  
11 B 1.804 ppb 8.08  
23 Na 94,560. ppb 1.70  
25 Mg 92,540. ppb 1.50  
27 Al 92,410. ppb 1.26  
28 Si 123.6 ppb 69.10  
29 Si -723.2 ppb 19.25 Fail
39 K 94,910. ppb 1.34  
43 Ca 97,510. ppb 1.86  
44 Ca 91,650. ppb 1.17  
51 V 0.2253 ppb 50.73  
52 Cr 1.67 ppb 3.27  
53 Cr 0.7192 ppb 47.37  
55 Mn 0.35 ppb 4.11  
56 Fe 90,840. ppb 1.26  
57 Fe 86,980. ppb 0.99  
59 Co 0.1386 ppb 5.29  
60 Ni 0.1277 ppb 6.81  
63 Cu 1.461 ppb 2.58  
65 Cu 1.087 ppb 3.79  
66 Zn 1.994 ppb 4.71  
68 Zn 0.927 ppb 27.53  
75 As 0.4814 ppb 20.30  
82 Se 0.1204 ppb 48.70  
88 Sr 0.599 ppb 2.84  
89 Y -------- --- --------  
98 Mo 1,830. ppb 1.30  
107 Ag 0.0183 ppb 38.79  
109 Ag 0.0258 ppb 27.07  
111 Cd -0.0339 ppb 32.34  
114 Cd 0.4592 ppb 5.80 Fail-Do
115 In -------- --- --------  
118 Sn 0.0627 ppb 9.35  
120 Sn 0.0627 ppb 11.70  
121 Sb 0.0416 ppb 18.42  
123 Sb 0.0487 ppb 11.92  
135 Ba 0.1596 ppb 2.25  
137 Ba 0.0886 ppb 30.72  
182 W 0.1807 ppb 4.11  
203 Tl 0.0078 ppb 27.53  
205 Tl 0.0096 ppb 24.90  
208 Pb 0.2167 ppb 5.25  
232 Th 0.2668 ppb 37.48  
238 U 0.0023 ppb 57.43  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2498885.80 1.69 2737811.30 91.3 69.5 - 130.4  
45 Sc 1908931.60 1.11 2016878.10 94.6 69.5 - 130.4  
72 Ge 409523.22 0.99 420175.84 97.5 69.5 - 130.4  
159 Tb 3564753.80 0.47 3819393.30 93.3 69.5 - 130.4  
209 Bi 2090843.50 0.71 2381090.80 87.8 69.5 - 130.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000189 



C:\ICPCHEM\1\DATA\JHG28A.B\022ICSB.D\022ICSB.D#

7/28/2014 1:05 PM C:\ICPCHEM\1\RPTTMP\ICS-AB-1.qct Page 1 of 1

ICS-AB QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\022ICSB.D\022ICSB.D#
Date Acquired: Jul 28 2014  01:02 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: ICSAB
Misc Info:
Vial Number: 1205
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: 6-ICSAB
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) Expected QC Range(%) Flag
9 Be 19.69 ppb 0.65 20.00 79.5 - 120  
11 B 20.42 ppb 2.29 20.00 79.5 - 120  
23 Na 93,270. ppb 0.90 ######### 79.5 - 120  
25 Mg 91,970. ppb 1.00 ######### 79.5 - 120  
27 Al 91,860. ppb 0.48 ######### 79.5 - 120  
28 Si 552.4 ppb 12.93 --- ##### - #####  
29 Si -523. ppb 22.75 --- ##### - #####  
39 K 94,040. ppb 0.80 ######### 79.5 - 120  
43 Ca 96,690. ppb 0.77 ######### 79.5 - 120  
44 Ca 90,710. ppb 0.28 ######### 79.5 - 120  
51 V 19.28 ppb 1.70 20.00 79.5 - 120  
52 Cr 20.26 ppb 1.21 20.00 79.5 - 120  
53 Cr 19.45 ppb 2.02 --- ##### - #####  
55 Mn 18.66 ppb 1.13 20.00 79.5 - 120  
56 Fe 89,770. ppb 1.22 ######### 79.5 - 120  
57 Fe 85,340. ppb 1.52 ######### 79.5 - 120  
59 Co 18.73 ppb 1.06 20.00 79.5 - 120  
60 Ni 18.49 ppb 2.00 20.00 79.5 - 120  
63 Cu 19.41 ppb 1.34 20.00 79.5 - 120  
65 Cu 19.3 ppb 1.07 20.00 79.5 - 120  
66 Zn 20.15 ppb 1.69 20.00 79.5 - 120  
68 Zn 18.18 ppb 0.74 20.00 79.5 - 120  
75 As 19.5 ppb 1.57 20.00 79.5 - 120  
82 Se 19.97 ppb 2.31 20.00 79.5 - 120  
88 Sr 18.71 ppb 2.35 20.00 79.5 - 120  
89 Y -------- --- -------- --- ##### - #####  
98 Mo 1,862. ppb 1.99 2000.00 79.5 - 120  
107 Ag 17.93 ppb 1.52 20.00 79.5 - 120  
109 Ag 18. ppb 2.37 20.00 79.5 - 120  
111 Cd 18.37 ppb 2.04 20.00 79.5 - 120  
114 Cd 18.98 ppb 1.39 20.00 79.5 - 120  
115 In -------- --- -------- --- ##### - #####  
118 Sn 18.72 ppb 2.36 20.00 79.5 - 120  
120 Sn 18.58 ppb 0.16 20.00 79.5 - 120  
121 Sb 19.42 ppb 0.97 20.00 79.5 - 120  
123 Sb 19.4 ppb 1.12 20.00 79.5 - 120  
135 Ba 19.55 ppb 1.40 20.00 79.5 - 120  
137 Ba 19.38 ppb 2.36 20.00 79.5 - 120  
182 W 20.03 ppb 0.83 20.00 79.5 - 120  
203 Tl 20.16 ppb 0.19 20.00 79.5 - 120  
205 Tl 20.12 ppb 0.87 20.00 79.5 - 120  
208 Pb 20.28 ppb 0.92 20.00 79.5 - 120  
232 Th 21.09 ppb 1.26 20.00 79.5 - 120  
238 U 20.87 ppb 0.98 20.00 79.5 - 120  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2486538.50 1.30 2737811.30 90.8 69.5 - 130  
45 Sc 1928779.50 0.62 2016878.10 95.6 69.5 - 130  
72 Ge 416592.06 1.36 420175.84 99.1 69.5 - 130  
159 Tb 3705948.80 0.92 3819393.30 97.0 69.5 - 130  
209 Bi 2166561.30 0.53 2381090.80 91.0 69.5 - 130  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000190 



C:\ICPCHEM\1\DATA\JHG28A.B\023SMPL.D\023SMPL.D#

7/28/2014 1:08 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\023SMPL.D\023SMPL.D#
Date Acquired: Jul 28 2014  01:06 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: Blank
Misc Info:
Vial Number: 1301
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0028 0.0028 ppb 94.50 100.  
11 B 0.273 0.273 ppb 31.03 1000.  
23 Na 17. 17. ppb 22.64 200000.  
25 Mg 6.606 6.606 ppb 48.06 200000.  
27 Al 5.301 5.301 ppb 63.95 200000.  
28 Si 84.18 84.18 ppb 142.20 #VALUE!  
29 Si -1,042. -1,042. ppb 37.32 10000. LOW
39 K -17.87 -17.87 ppb 10.95 200000.  
43 Ca 4.832 4.832 ppb 67.01 #VALUE!  
44 Ca 6.968 6.968 ppb 70.06 200000.  
51 V 0.0513 0.0513 ppb 177.50 1000.  
52 Cr -0.0084 -0.0084 ppb 39.86 1000.  
53 Cr -0.846 -0.846 ppb 57.31 #VALUE!  
55 Mn -0.0532 -0.0532 ppb 33.28 1000.  
56 Fe 4.757 4.757 ppb 59.49 #VALUE!  
57 Fe -13.37 -13.37 ppb 25.51 100000.  
59 Co 0.0013 0.0013 ppb 327.57 1000.  
60 Ni -0.0139 -0.0139 ppb 29.90 1000.  
63 Cu 0.1197 0.1197 ppb 20.23 #VALUE!  
65 Cu 0.1144 0.1144 ppb 11.96 1000.  
66 Zn 0.0292 0.0292 ppb 80.97 1000.  
68 Zn -1.056 -1.056 ppb 16.14 #VALUE!  
75 As 0.1153 0.1153 ppb 71.10 1000.  
82 Se 0.5395 0.5395 ppb 13.98 1000.  
88 Sr -0.0004 -0.0004 ppb 1243.70 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 1.796 1.796 ppb 18.09 1000.  
107 Ag 0.0014 0.0014 ppb 24.86 500.  
109 Ag 0.0026 0.0026 ppb 101.45 #VALUE!  
111 Cd -0.1853 -0.1853 ppb 15.02 #VALUE!  
114 Cd 0.0098 0.0098 ppb 57.02 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.01 0.01 ppb 22.63 1000.  
120 Sn 0.0195 0.0195 ppb 20.04 #VALUE!  
121 Sb 0.0057 0.0057 ppb 85.69 #VALUE!  
123 Sb -0.0005 -0.0005 ppb 421.75 1000.  
135 Ba 0.0153 0.0153 ppb 101.44 1000.  
137 Ba 0.0112 0.0112 ppb 124.73 #VALUE!  
182 W 0.0321 0.0321 ppb --- #VALUE!  
203 Tl 0.0132 0.0132 ppb 38.72 1000.  
205 Tl 0.0106 0.0106 ppb 60.20 #VALUE!  
208 Pb 0.0094 0.0094 ppb 143.49 1000.  
232 Th 0.0273 0.0273 ppb 13.02 1000.  
238 U 0.0026 0.0026 ppb 40.86 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2621164.80 0.93 2737811.30 95.7 69.5 - 130  
45 Sc 1944184.10 1.53 2016878.10 96.4 69.5 - 130  
72 Ge 410080.72 1.11 420175.84 97.6 69.5 - 130  
159 Tb 3830102.00 0.94 3819393.30 100.3 69.5 - 130  
209 Bi 2417576.30 1.18 2381090.80 101.5 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000191 



C:\ICPCHEM\1\DATA\JHG28A.B\024_CCV.D\024_CCV.D#

7/28/2014 1:11 PM C:\ICPCHEM\1\RPTTMP\CCV-1.qct Page 1 of 1

CCV QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\024_CCV.D\024_CCV.D#
Date Acquired: Jul 28 2014  01:09 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCV
Misc Info:
Vial Number: 1206
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Dilution Factor: 1.00
QC Range (%): 89.5 - 110.5

QC Elements
Element Conc. RSD(%) Expected Rec (%) Flag
9 Be 22.77 ppb 0.63 25 91.08  
11 B 24.91 ppb 1.27 25 99.64  
23 Na 4,886. ppb 2.19 5,000 97.72  
25 Mg 4,956. ppb 1.90 5,000 99.12  
27 Al 493.2 ppb 1.24 500 98.64  
28 Si 589.2 ppb 4.12 500 117.84  
29 Si -269.4 ppb 64.74 500 -53.88 Fail
39 K 4,872. ppb 1.21 5,000 97.44  
43 Ca 4,940. ppb 1.78 5,000 98.8  
44 Ca 4,846. ppb 1.66 5,000 96.92  
51 V 24.08 ppb 1.32 25 96.32  
52 Cr 24.09 ppb 1.28 25 96.36  
53 Cr 23.11 ppb 2.36 25 92.44  
55 Mn 24.22 ppb 1.28 25 96.88  
56 Fe 4,869. ppb 1.80 5,000 97.38  
57 Fe 4,764. ppb 1.59 5,000 95.28  
59 Co 24.41 ppb 0.53 25 97.64  
60 Ni 24.42 ppb 0.92 25 97.68  
63 Cu 24.37 ppb 1.74 25 97.48  
65 Cu 24.46 ppb 0.71 25 97.84  
66 Zn 23.97 ppb 2.87 25 95.88  
68 Zn 22.83 ppb 4.65 25 91.32  
75 As 24.41 ppb 1.98 25 97.64  
82 Se 25.24 ppb 2.02 25 100.96  
88 Sr 24.89 ppb 2.24 25 99.56  
89 Y -------- --- -------- --- #VALUE!  
98 Mo 25.28 ppb 1.37 25 101.12  
107 Ag 25.01 ppb 2.06 25 100.04  
109 Ag 24.8 ppb 2.04 25 99.2  
111 Cd 24.48 ppb 0.53 25 97.92  
114 Cd 25.05 ppb 1.26 25 100.2  
115 In -------- --- -------- --- #VALUE!  
118 Sn 24.21 ppb 2.41 25 96.84  
120 Sn 24.44 ppb 2.19 25 97.76  
121 Sb 23.89 ppb 2.30 25 95.56  
123 Sb 24.13 ppb 3.07 25 96.52  
135 Ba 24.21 ppb 3.26 25 96.84  
137 Ba 24.18 ppb 1.79 25 96.72  
182 W 24.61 ppb 2.89 25 98.44  
203 Tl 24.59 ppb 1.46 25 98.36  
205 Tl 24.53 ppb 2.29 25 98.12  
208 Pb 24.45 ppb 1.29 25 97.8  
232 Th 24.28 ppb 2.17 25 97.12  
238 U 24.2 ppb 1.81 25 96.8  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2645655.80 0.58 2737811.30 96.6 80 - 120.4  
45 Sc 1963372.50 1.06 2016878.10 97.3 80 - 120.4  
72 Ge 411873.72 1.34 420175.84 98.0 80 - 120.4  
159 Tb 3862731.50 1.84 3819393.30 101.1 80 - 120.4  
209 Bi 2408913.00 1.64 2381090.80 101.2 80 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000192 



C:\ICPCHEM\1\DATA\JHG28A.B\025_CCB.D\025_CCB.D#

7/28/2014 1:14 PM C:\ICPCHEM\1\RPTTMP\CCB-1.qct Page 1 of 1

CCB QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\025_CCB.D\025_CCB.D#
Date Acquired: Jul 28 2014  01:12 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCB
Misc Info:
Vial Number: 1207
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: 6-CCB
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) High Limit Flag
9 Be 0.0019 ppb 108.31 1.00  
11 B 0.4088 ppb 4.09 1.00  
23 Na 6.722 ppb 21.60 1.00  
25 Mg 1.941 ppb 58.63 1.00  
27 Al 0.6787 ppb 168.56 1.00  
28 Si 84.72 ppb 124.06 1.00  
29 Si -623.3 ppb 33.24 1.00 Fail-DoD
39 K -14.29 ppb 27.08 1.00  
43 Ca 1.316 ppb 408.97 1.00  
44 Ca 3.354 ppb 40.40 1.00  
51 V 0.0861 ppb 80.40 1.00  
52 Cr -0.0014 ppb 938.17 1.00  
53 Cr -0.2125 ppb 53.41 1.00  
55 Mn -0.0472 ppb 10.81 1.00  
56 Fe 0.9408 ppb 177.51 1.00  
57 Fe -15.94 ppb 20.40 1.00  
59 Co -0.0146 ppb 52.07 1.00  
60 Ni -0.0206 ppb 40.60 1.00  
63 Cu 0.0882 ppb 13.56 1.00  
65 Cu 0.1031 ppb 4.87 1.00  
66 Zn 0.0554 ppb 21.97 1.00  
68 Zn -1.375 ppb 11.70 1.00  
75 As -0.0302 ppb 409.20 1.00  
82 Se 0.0687 ppb 388.27 1.00  
88 Sr -0.0027 ppb 277.88 1.00  
89 Y -------- --- -------- ---  
98 Mo 0.4226 ppb 3.59 1.00  
107 Ag 0.0036 ppb 83.94 1.00  
109 Ag 0.0017 ppb 105.22 1.00  
111 Cd -0.2266 ppb 6.47 1.00  
114 Cd 0.0074 ppb 17.39 1.00  
115 In -------- --- -------- ---  
118 Sn 0.0687 ppb 31.14 1.00  
120 Sn 0.0677 ppb 45.27 1.00  
121 Sb 0.0205 ppb 4.81 1.00  
123 Sb 0.0179 ppb 32.42 1.00  
135 Ba -0.0063 ppb 114.34 1.00  
137 Ba -0.0061 ppb 149.89 1.00  
182 W 0.1211 ppb 3.31 1.00  
203 Tl 0.0112 ppb 37.32 1.00  
205 Tl 0.014 ppb 56.02 1.00  
208 Pb 0.0068 ppb 141.48 1.00  
232 Th 0.0561 ppb 30.91 1.00  
238 U 0.0026 ppb 75.03 1.00  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2655791.80 1.45 2737811.30 97.0 79.5 - 120  
45 Sc 1962608.80 0.84 2016878.10 97.3 79.5 - 120  
72 Ge 412420.91 0.49 420175.84 98.2 79.5 - 120  
159 Tb 3873688.30 0.30 3819393.30 101.4 79.5 - 120  
209 Bi 2445694.50 0.95 2381090.80 102.7 79.5 - 120  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000193 



C:\ICPCHEM\1\DATA\JHG28A.B\026SMPL.D\026SMPL.D#

7/28/2014 1:18 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\026SMPL.D\026SMPL.D#
Date Acquired: Jul 28 2014  01:15 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4625-006
Misc Info:
Vial Number: 3102
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0049 0.0049 ppb 21.10 100.  
11 B 3.692 3.692 ppb 2.70 1000.  
23 Na 11,860. 11,860. ppb 2.89 200000.  
25 Mg 763.3 763.3 ppb 3.17 200000.  
27 Al 19.09 19.09 ppb 3.17 200000.  
28 Si 983.1 983.1 ppb 12.29 #VALUE!  
29 Si 195.2 195.2 ppb 246.16 10000.  
39 K 758.1 758.1 ppb 4.24 200000.  
43 Ca 5,823. 5,823. ppb 1.98 #VALUE!  
44 Ca 5,902. 5,902. ppb 2.69 200000.  
51 V 0.2368 0.2368 ppb 30.29 1000.  
52 Cr 0.2894 0.2894 ppb 14.07 1000.  
53 Cr -1.307 -1.307 ppb 26.63 #VALUE!  
55 Mn 26.71 26.71 ppb 1.73 1000.  
56 Fe 288.7 288.7 ppb 3.34 #VALUE!  
57 Fe 264. 264. ppb 1.39 100000.  
59 Co 0.0273 0.0273 ppb 31.45 1000.  
60 Ni 0.2143 0.2143 ppb 4.79 1000.  
63 Cu 261.2 261.2 ppb 1.89 #VALUE!  
65 Cu 265.5 265.5 ppb 2.80 1000.  
66 Zn 36.82 36.82 ppb 0.41 1000.  
68 Zn 34.87 34.87 ppb 2.61 #VALUE!  
75 As 0.6404 0.6404 ppb 23.70 1000.  
82 Se 0.3855 0.3855 ppb 32.74 1000.  
88 Sr 32.51 32.51 ppb 1.92 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.3656 0.3656 ppb 1.37 1000.  
107 Ag 0.0129 0.0129 ppb 35.85 500.  
109 Ag 0.0106 0.0106 ppb 29.19 #VALUE!  
111 Cd -0.2396 -0.2396 ppb 15.90 #VALUE!  
114 Cd 0.0195 0.0195 ppb 16.96 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.1725 0.1725 ppb 18.49 1000.  
120 Sn 0.1414 0.1414 ppb 8.77 #VALUE!  
121 Sb 0.0408 0.0408 ppb 8.82 #VALUE!  
123 Sb 0.0286 0.0286 ppb 23.59 1000.  
135 Ba 1.063 1.063 ppb 3.45 1000.  
137 Ba 1.064 1.064 ppb 1.09 #VALUE!  
182 W 0.0478 0.0478 ppb --- #VALUE!  
203 Tl 0.0138 0.0138 ppb 41.80 1000.  
205 Tl 0.0115 0.0115 ppb 54.85 #VALUE!  
208 Pb 65.65 65.65 ppb 2.44 1000.  
232 Th 0.1438 0.1438 ppb 20.65 1000.  
238 U 0.0351 0.0351 ppb 12.06 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2594383.50 1.83 2737811.30 94.8 69.5 - 130  
45 Sc 1949847.30 3.00 2016878.10 96.7 69.5 - 130  
72 Ge 410530.50 2.24 420175.84 97.7 69.5 - 130  
159 Tb 3896625.30 2.47 3819393.30 102.0 69.5 - 130  
209 Bi 2454958.00 2.58 2381090.80 103.1 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000194 



C:\ICPCHEM\1\DATA\JHG28A.B\027SMPL.D\027SMPL.D#

7/28/2014 1:21 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\027SMPL.D\027SMPL.D#
Date Acquired: Jul 28 2014  01:19 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4625-9 UNDIG
Misc Info:
Vial Number: 3103
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0082 0.0082 ppb 27.75 100.  
11 B 3.961 3.961 ppb 4.19 1000.  
23 Na 11,730. 11,730. ppb 0.16 200000.  
25 Mg 800.7 800.7 ppb 0.34 200000.  
27 Al 149.9 149.9 ppb 4.36 200000.  
28 Si 917.7 917.7 ppb 10.47 #VALUE!  
29 Si 199.8 199.8 ppb 9.90 10000.  
39 K 792. 792. ppb 0.64 200000.  
43 Ca 5,628. 5,628. ppb 1.39 #VALUE!  
44 Ca 5,810. 5,810. ppb 0.51 200000.  
51 V 0.3724 0.3724 ppb 8.03 1000.  
52 Cr 0.3605 0.3605 ppb 9.20 1000.  
53 Cr -1.189 -1.189 ppb 8.93 #VALUE!  
55 Mn 91.9 91.9 ppb 1.02 1000.  
56 Fe 209.9 209.9 ppb 0.63 #VALUE!  
57 Fe 183. 183. ppb 5.44 100000.  
59 Co 0.4907 0.4907 ppb 3.84 1000.  
60 Ni 1.666 1.666 ppb 4.04 1000.  
63 Cu 350.6 350.6 ppb 1.32 #VALUE!  
65 Cu 361. 361. ppb 0.70 1000.  
66 Zn 853.6 853.6 ppb 0.92 1000.  
68 Zn 842.4 842.4 ppb 1.10 #VALUE!  
75 As 0.8107 0.8107 ppb 18.44 1000.  
82 Se 0.4101 0.4101 ppb 49.70 1000.  
88 Sr 32.91 32.91 ppb 0.74 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.2802 0.2802 ppb 6.12 1000.  
107 Ag 0.048 0.048 ppb 8.03 500.  
109 Ag 0.0333 0.0333 ppb 8.13 #VALUE!  
111 Cd -0.1858 -0.1858 ppb 11.54 #VALUE!  
114 Cd 0.0571 0.0571 ppb 11.69 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 2.078 2.078 ppb 4.10 1000.  
120 Sn 2.063 2.063 ppb 1.22 #VALUE!  
121 Sb 0.0981 0.0981 ppb 13.32 #VALUE!  
123 Sb 0.0867 0.0867 ppb 5.30 1000.  
135 Ba 2.134 2.134 ppb 4.40 1000.  
137 Ba 2.122 2.122 ppb 7.00 #VALUE!  
182 W 0.03 0.03 ppb --- #VALUE!  
203 Tl 0.0143 0.0143 ppb 41.40 1000.  
205 Tl 0.0127 0.0127 ppb 9.41 #VALUE!  
208 Pb 116.2 116.2 ppb 1.27 1000.  
232 Th 0.1131 0.1131 ppb 19.09 1000.  
238 U 0.0444 0.0444 ppb 4.58 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2574660.50 1.11 2737811.30 94.0 69.5 - 130  
45 Sc 1937941.60 0.80 2016878.10 96.1 69.5 - 130  
72 Ge 405487.75 0.78 420175.84 96.5 69.5 - 130  
159 Tb 3853855.30 0.48 3819393.30 100.9 69.5 - 130  
209 Bi 2409853.80 0.48 2381090.80 101.2 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000195 



C:\ICPCHEM\1\DATA\JHG28A.B\028SMPL.D\028SMPL.D#

7/28/2014 1:24 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\028SMPL.D\028SMPL.D#
Date Acquired: Jul 28 2014  01:22 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4952-005
Misc Info:
Vial Number: 3104
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0033 0.0033 ppb 70.48 100.  
11 B 3.783 3.783 ppb 3.17 1000.  
23 Na 12,040. 12,040. ppb 1.81 200000.  
25 Mg 759.8 759.8 ppb 1.22 200000.  
27 Al 15.1 15.1 ppb 6.33 200000.  
28 Si 923.1 923.1 ppb 10.72 #VALUE!  
29 Si 276.6 276.6 ppb 57.41 10000.  
39 K 813.2 813.2 ppb 0.54 200000.  
43 Ca 6,450. 6,450. ppb 1.46 #VALUE!  
44 Ca 6,563. 6,563. ppb 0.82 200000.  
51 V 0.2047 0.2047 ppb 38.62 1000.  
52 Cr 0.2478 0.2478 ppb 8.51 1000.  
53 Cr -1.355 -1.355 ppb 27.18 #VALUE!  
55 Mn 8.244 8.244 ppb 2.07 1000.  
56 Fe 45.4 45.4 ppb 5.57 #VALUE!  
57 Fe 28.26 28.26 ppb 20.74 100000.  
59 Co 0.0188 0.0188 ppb 24.64 1000.  
60 Ni 1.157 1.157 ppb 4.48 1000.  
63 Cu 115.9 115.9 ppb 1.55 #VALUE!  
65 Cu 117.9 117.9 ppb 0.89 1000.  
66 Zn 45.58 45.58 ppb 0.74 1000.  
68 Zn 42.98 42.98 ppb 1.86 #VALUE!  
75 As 0.7154 0.7154 ppb 34.99 1000.  
82 Se 0.4819 0.4819 ppb 40.82 1000.  
88 Sr 38.48 38.48 ppb 2.03 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.2638 0.2638 ppb 6.43 1000.  
107 Ag 0.0237 0.0237 ppb 12.37 500.  
109 Ag 0.0231 0.0231 ppb 15.09 #VALUE!  
111 Cd -0.2606 -0.2606 ppb 9.63 #VALUE!  
114 Cd 0.0081 0.0081 ppb 63.88 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.2493 0.2493 ppb 4.32 1000.  
120 Sn 0.264 0.264 ppb 6.34 #VALUE!  
121 Sb 0.0607 0.0607 ppb 20.73 #VALUE!  
123 Sb 0.0514 0.0514 ppb 6.42 1000.  
135 Ba 1.56 1.56 ppb 3.91 1000.  
137 Ba 1.497 1.497 ppb 3.42 #VALUE!  
182 W 0.0267 0.0267 ppb --- #VALUE!  
203 Tl 0.0109 0.0109 ppb 47.01 1000.  
205 Tl 0.0121 0.0121 ppb 11.58 #VALUE!  
208 Pb 16.45 16.45 ppb 1.01 1000.  
232 Th 0.0986 0.0986 ppb 5.04 1000.  
238 U 0.0205 0.0205 ppb 13.31 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2609168.00 2.06 2737811.30 95.3 69.5 - 130  
45 Sc 1930696.60 1.13 2016878.10 95.7 69.5 - 130  
72 Ge 407896.31 1.68 420175.84 97.1 69.5 - 130  
159 Tb 3852299.00 1.15 3819393.30 100.9 69.5 - 130  
209 Bi 2409367.50 0.92 2381090.80 101.2 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000196 



C:\ICPCHEM\1\DATA\JHG28A.B\029_CCV.D\029_CCV.D#

7/28/2014 1:27 PM C:\ICPCHEM\1\RPTTMP\CCV-1.qct Page 1 of 1

CCV QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\029_CCV.D\029_CCV.D#
Date Acquired: Jul 28 2014  01:25 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCV
Misc Info:
Vial Number: 1206
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Dilution Factor: 1.00
QC Range (%): 89.5 - 110.5

QC Elements
Element Conc. RSD(%) Expected Rec (%) Flag
9 Be 22.8 ppb 2.03 25 91.2  
11 B 24.42 ppb 1.22 25 97.68  
23 Na 4,869. ppb 0.84 5,000 97.38  
25 Mg 4,953. ppb 1.50 5,000 99.06  
27 Al 491.1 ppb 2.65 500 98.22  
28 Si 581.6 ppb 20.46 500 116.32  
29 Si -219.6 ppb 227.37 500 -43.92 Fail
39 K 4,853. ppb 2.29 5,000 97.06  
43 Ca 4,855. ppb 1.26 5,000 97.1  
44 Ca 4,830. ppb 1.08 5,000 96.6  
51 V 24.31 ppb 1.93 25 97.24  
52 Cr 24.41 ppb 2.02 25 97.64  
53 Cr 24.3 ppb 1.84 25 97.2  
55 Mn 24.42 ppb 1.53 25 97.68  
56 Fe 4,908. ppb 1.45 5,000 98.16  
57 Fe 4,784. ppb 1.20 5,000 95.68  
59 Co 24.47 ppb 0.69 25 97.88  
60 Ni 24.3 ppb 2.36 25 97.2  
63 Cu 24.55 ppb 1.55 25 98.2  
65 Cu 24.75 ppb 1.12 25 99  
66 Zn 24.39 ppb 1.57 25 97.56  
68 Zn 23.62 ppb 1.70 25 94.48  
75 As 24.52 ppb 2.35 25 98.08  
82 Se 24.74 ppb 2.11 25 98.96  
88 Sr 25.07 ppb 2.52 25 100.28  
89 Y -------- --- -------- --- #VALUE!  
98 Mo 24.88 ppb 1.57 25 99.52  
107 Ag 25.09 ppb 2.37 25 100.36  
109 Ag 25.15 ppb 1.22 25 100.6  
111 Cd 24.9 ppb 2.35 25 99.6  
114 Cd 24.95 ppb 1.40 25 99.8  
115 In -------- --- -------- --- #VALUE!  
118 Sn 23.91 ppb 1.08 25 95.64  
120 Sn 24.19 ppb 2.14 25 96.76  
121 Sb 23.94 ppb 1.04 25 95.76  
123 Sb 23.97 ppb 0.72 25 95.88  
135 Ba 24.06 ppb 0.91 25 96.24  
137 Ba 23.86 ppb 1.05 25 95.44  
182 W 24.39 ppb 1.78 25 97.56  
203 Tl 24.94 ppb 1.27 25 99.76  
205 Tl 24.58 ppb 1.83 25 98.32  
208 Pb 24.6 ppb 1.18 25 98.4  
232 Th 23.83 ppb 3.07 25 95.32  
238 U 24.49 ppb 1.35 25 97.96  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2700242.00 1.70 2737811.30 98.6 80 - 120.4  
45 Sc 2007121.00 1.56 2016878.10 99.5 80 - 120.4  
72 Ge 416318.63 1.38 420175.84 99.1 80 - 120.4  
159 Tb 3931406.30 1.33 3819393.30 102.9 80 - 120.4  
209 Bi 2427983.00 1.49 2381090.80 102.0 80 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000197 



C:\ICPCHEM\1\DATA\JHG28A.B\030_CCB.D\030_CCB.D#

7/28/2014 1:31 PM C:\ICPCHEM\1\RPTTMP\CCB-1.qct Page 1 of 1

CCB QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\030_CCB.D\030_CCB.D#
Date Acquired: Jul 28 2014  01:29 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCB
Misc Info:
Vial Number: 1207
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: 6-CCB
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) High Limit Flag
9 Be 0.0041 ppb 64.63 1.00  
11 B 0.364 ppb 5.38 1.00  
23 Na 4.432 ppb 29.31 1.00  
25 Mg 0.7261 ppb 35.89 1.00  
27 Al -0.0798 ppb 27.20 1.00  
28 Si 122.4 ppb 89.46 1.00  
29 Si -589.9 ppb 48.43 1.00 Fail-DoD
39 K -13.19 ppb 28.93 1.00  
43 Ca 5.365 ppb 97.47 1.00  
44 Ca -1.215 ppb 225.35 1.00  
51 V 0.1509 ppb 60.23 1.00  
52 Cr -0.0048 ppb 493.38 1.00  
53 Cr -0.2929 ppb 110.99 1.00  
55 Mn -0.0318 ppb 28.18 1.00  
56 Fe 0.8477 ppb 72.95 1.00  
57 Fe -17.95 ppb 12.66 1.00  
59 Co -0.0117 ppb 22.52 1.00  
60 Ni 0.0028 ppb 861.59 1.00  
63 Cu 0.0633 ppb 41.56 1.00  
65 Cu 0.0961 ppb 15.94 1.00  
66 Zn 0.0115 ppb 640.84 1.00  
68 Zn -1.537 ppb 5.87 1.00  
75 As 0.0875 ppb 139.94 1.00  
82 Se 0.3295 ppb 27.92 1.00  
88 Sr 0.005 ppb 49.84 1.00  
89 Y -------- --- -------- ---  
98 Mo 0.153 ppb 10.86 1.00  
107 Ag 0.0019 ppb 24.38 1.00  
109 Ag 0.0069 ppb 85.30 1.00  
111 Cd -0.1659 ppb 21.01 1.00  
114 Cd 0.0007 ppb 429.87 1.00  
115 In -------- --- -------- ---  
118 Sn 0.0781 ppb 23.47 1.00  
120 Sn 0.0765 ppb 14.87 1.00  
121 Sb 0.0192 ppb 18.65 1.00  
123 Sb 0.02 ppb 23.38 1.00  
135 Ba 0.0013 ppb 338.00 1.00  
137 Ba -0.005 ppb 43.97 1.00  
182 W 0.1128 ppb 14.97 1.00  
203 Tl 0.011 ppb 104.46 1.00  
205 Tl 0.0134 ppb 50.40 1.00  
208 Pb 0.0044 ppb 156.25 1.00  
232 Th 0.0777 ppb 29.14 1.00  
238 U 0.0029 ppb 55.39 1.00  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2682159.30 1.06 2737811.30 98.0 79.5 - 120  
45 Sc 2016224.10 0.69 2016878.10 100.0 79.5 - 120  
72 Ge 419962.59 0.63 420175.84 99.9 79.5 - 120  
159 Tb 3951230.00 0.73 3819393.30 103.5 79.5 - 120  
209 Bi 2480747.30 0.68 2381090.80 104.2 79.5 - 120  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000198 



C:\ICPCHEM\1\DATA\JHG28A.B\031SMPL.D\031SMPL.D#

7/28/2014 1:34 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\031SMPL.D\031SMPL.D#
Date Acquired: Jul 28 2014  01:32 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4862-011
Misc Info: DILUTION 1.6/8
Vial Number: 2101
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.2828 0.0566 ppb 15.14 100.  
11 B 7.915 1.583 ppb 14.21 1000.  
23 Na 3,200.5 640.1 ppb 1.10 200000.  
25 Mg 5,190. 1,038. ppb 1.06 200000.  
27 Al 18,525. 3,705. ppb 0.73 200000.  
28 Si 17,165. 3,433. ppb 2.52 #VALUE!  
29 Si 16,500. 3,300. ppb 7.35 10000.  
39 K 4,237. 847.4 ppb 1.93 200000.  
43 Ca 8,785. 1,757. ppb 3.36 #VALUE!  
44 Ca 8,830. 1,766. ppb 1.16 200000.  
51 V 24.115 4.823 ppb 1.49 1000.  
52 Cr 4.264 0.8528 ppb 3.94 1000.  
53 Cr 71.3 14.26 ppb 5.55 #VALUE!  
55 Mn 463.15 92.63 ppb 1.22 1000.  
56 Fe 9,125. 1,825. ppb 1.50 #VALUE!  
57 Fe 8,770. 1,754. ppb 1.04 100000.  
59 Co 6.75 1.35 ppb 1.42 1000.  
60 Ni 4.0805 0.8161 ppb 1.19 1000.  
63 Cu 18.795 3.759 ppb 0.98 #VALUE!  
65 Cu 19.045 3.809 ppb 1.77 1000.  
66 Zn 48.18 9.636 ppb 1.50 1000.  
68 Zn 43.285 8.657 ppb 2.39 #VALUE!  
75 As 1.178 0.2356 ppb 130.81 1000.  
82 Se 1.1715 0.2343 ppb 30.70 1000.  
88 Sr 82.35 16.47 ppb 1.14 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 1.052 0.2104 ppb 6.49 1000.  
107 Ag 0.0498 0.01 ppb 33.95 500.  
109 Ag 0.0635 0.0127 ppb 18.95 #VALUE!  
111 Cd -0.967 -0.1934 ppb 28.82 #VALUE!  
114 Cd 0.0972 0.0194 ppb 17.71 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.7975 0.1595 ppb 7.08 1000.  
120 Sn 0.8145 0.1629 ppb 15.78 #VALUE!  
121 Sb 0.1583 0.0317 ppb 8.34 #VALUE!  
123 Sb 0.1616 0.0323 ppb 5.64 1000.  
135 Ba 200.05 40.01 ppb 1.81 1000.  
137 Ba 199.9 39.98 ppb 1.69 #VALUE!  
182 W 0.3226 0.0645 ppb --- #VALUE!  
203 Tl 0.112 0.0224 ppb 17.46 1000.  
205 Tl 0.1051 0.021 ppb 9.69 #VALUE!  
208 Pb 5.64 1.128 ppb 1.55 1000.  
232 Th 1.683 0.3366 ppb 17.69 1000.  
238 U 0.3872 0.0774 ppb 9.29 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2751889.00 1.46 2737811.30 100.5 69.5 - 130  
45 Sc 2032650.60 1.09 2016878.10 100.8 69.5 - 130  
72 Ge 421228.31 1.55 420175.84 100.3 69.5 - 130  
159 Tb 4015395.80 1.02 3819393.30 105.1 69.5 - 130  
209 Bi 2516747.50 1.28 2381090.80 105.7 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000199 



C:\ICPCHEM\1\DATA\JHG28A.B\032SMPL.D\032SMPL.D#

7/28/2014 1:37 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\032SMPL.D\032SMPL.D#
Date Acquired: Jul 28 2014  01:35 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4862-011L
Misc Info: DILUTION 0.4/10
Vial Number: 2102
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 25.00
Autodil  Factor: Undiluted
Final Dil Factor: 25.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.2878 0.0115 ppb 12.22 100.  
11 B 9.6325 0.3853 ppb 6.08 1000.  
23 Na 3,425. 137. ppb 1.94 200000.  
25 Mg 5,200. 208. ppb 0.10 200000.  
27 Al 18,805. 752.2 ppb 0.71 200000.  
28 Si 19,075. 763. ppb 1.61 #VALUE!  
29 Si -2,702.5 -108.1 ppb 87.75 10000. LOW
39 K 3,885. 155.4 ppb 0.66 200000.  
43 Ca 9,022.5 360.9 ppb 3.83 #VALUE!  
44 Ca 8,810. 352.4 ppb 2.92 200000.  
51 V 27.375 1.095 ppb 6.25 1000.  
52 Cr 4.165 0.1666 ppb 20.23 1000.  
53 Cr 98.1 3.924 ppb 3.50 #VALUE!  
55 Mn 464.25 18.57 ppb 1.42 1000.  
56 Fe 9,492.5 379.7 ppb 1.28 #VALUE!  
57 Fe 8,272.5 330.9 ppb 0.87 100000.  
59 Co 6.6125 0.2645 ppb 2.82 1000.  
60 Ni 3.775 0.151 ppb 13.51 1000.  
63 Cu 19.5675 0.7827 ppb 4.76 #VALUE!  
65 Cu 19.3575 0.7743 ppb 4.61 1000.  
66 Zn 47.525 1.901 ppb 8.51 1000.  
68 Zn 13.135 0.5254 ppb 62.89 #VALUE!  
75 As 5.7225 0.2289 ppb 33.82 1000.  
82 Se 9.6325 0.3853 ppb 24.92 1000.  
88 Sr 81.775 3.271 ppb 1.78 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 2.2425 0.0897 ppb 12.02 1000.  
107 Ag 0.061 0.0024 ppb 63.95 500.  
109 Ag 0.0984 0.0039 ppb 70.05 #VALUE!  
111 Cd -5.2925 -0.2117 ppb 26.97 #VALUE!  
114 Cd 0.2159 0.0086 ppb 39.68 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.8188 0.0328 ppb 18.50 1000.  
120 Sn 0.8578 0.0343 ppb 10.74 #VALUE!  
121 Sb 0.2266 0.0091 ppb 37.61 #VALUE!  
123 Sb -0.012 -0.0005 ppb 1184.70 1000.  
135 Ba 204.6 8.184 ppb 0.97 1000.  
137 Ba 202.7 8.108 ppb 0.70 #VALUE!  
182 W 0.7788 0.0312 ppb --- #VALUE!  
203 Tl 0.2089 0.0084 ppb 11.51 1000.  
205 Tl 0.1089 0.0044 ppb 44.57 #VALUE!  
208 Pb 5.7075 0.2283 ppb 4.66 1000.  
232 Th 1.2395 0.0496 ppb 20.49 1000.  
238 U 0.384 0.0154 ppb 18.19 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2739312.80 2.40 2737811.30 100.1 69.5 - 130  
45 Sc 2047406.60 0.68 2016878.10 101.5 69.5 - 130  
72 Ge 427030.19 0.50 420175.84 101.6 69.5 - 130  
159 Tb 4029624.00 0.75 3819393.30 105.5 69.5 - 130  
209 Bi 2514668.00 1.37 2381090.80 105.6 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000200 



C:\ICPCHEM\1\DATA\JHG28A.B\033SMPL.D\033SMPL.D#

7/28/2014 1:40 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\033SMPL.D\033SMPL.D#
Date Acquired: Jul 28 2014  01:38 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4862-011A
Misc Info: DILUTION 1.6/8
Vial Number: 2103
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 9.32 1.864 ppb 1.39 100.  
11 B 189.7 37.94 ppb 2.11 1000.  
23 Na 12,710. 2,542. ppb 0.50 200000.  
25 Mg 6,150. 1,230. ppb 0.38 200000.  
27 Al 21,245. 4,249. ppb 0.65 200000.  
28 Si 21,980. 4,396. ppb 0.82 #VALUE!  
29 Si 22,400. 4,480. ppb 1.53 10000.  
39 K 13,790. 2,758. ppb 0.65 200000.  
43 Ca 9,800. 1,960. ppb 2.41 #VALUE!  
44 Ca 9,720. 1,944. ppb 0.72 200000.  
51 V 71.4 14.28 ppb 1.68 1000.  
52 Cr 53.25 10.65 ppb 0.70 1000.  
53 Cr 126.75 25.35 ppb 2.90 #VALUE!  
55 Mn 480.8 96.16 ppb 0.23 1000.  
56 Fe 10,000. 2,000. ppb 0.33 #VALUE!  
57 Fe 9,670. 1,934. ppb 0.54 100000.  
59 Co 16.46 3.292 ppb 2.00 1000.  
60 Ni 23.15 4.63 ppb 0.59 1000.  
63 Cu 47.385 9.477 ppb 0.85 #VALUE!  
65 Cu 48.59 9.718 ppb 1.44 1000.  
66 Zn 141.15 28.23 ppb 0.70 1000.  
68 Zn 134.95 26.99 ppb 2.33 #VALUE!  
75 As 47.52 9.504 ppb 2.99 1000.  
82 Se 49.335 9.867 ppb 1.44 1000.  
88 Sr 128.95 25.79 ppb 1.62 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 48.585 9.717 ppb 1.79 1000.  
107 Ag 9.995 1.999 ppb 1.89 500.  
109 Ag 9.82 1.964 ppb 1.63 #VALUE!  
111 Cd 8.875 1.775 ppb 2.61 #VALUE!  
114 Cd 9.92 1.984 ppb 2.84 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 46.975 9.395 ppb 1.92 1000.  
120 Sn 46.285 9.257 ppb 1.13 #VALUE!  
121 Sb 9.685 1.937 ppb 1.39 #VALUE!  
123 Sb 9.66 1.932 ppb 0.25 1000.  
135 Ba 219.05 43.81 ppb 0.60 1000.  
137 Ba 222.05 44.41 ppb 0.31 #VALUE!  
182 W 48.44 9.688 ppb --- #VALUE!  
203 Tl 10.155 2.031 ppb 2.54 1000.  
205 Tl 9.615 1.923 ppb 1.10 #VALUE!  
208 Pb 15.425 3.085 ppb 0.47 1000.  
232 Th 11.31 2.262 ppb 1.56 1000.  
238 U 10.13 2.026 ppb 0.80 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2735763.00 0.80 2737811.30 99.9 69.5 - 130  
45 Sc 2013474.40 0.14 2016878.10 99.8 69.5 - 130  
72 Ge 419619.72 0.35 420175.84 99.9 69.5 - 130  
159 Tb 3995025.80 0.34 3819393.30 104.6 69.5 - 130  
209 Bi 2470079.30 0.42 2381090.80 103.7 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000201 



C:\ICPCHEM\1\DATA\JHG28A.B\034SMPL.D\034SMPL.D#

7/28/2014 1:44 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\034SMPL.D\034SMPL.D#
Date Acquired: Jul 28 2014  01:42 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4862-029S
Misc Info: DILUTION 0.4/10
Vial Number: 2104
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 25.00
Autodil  Factor: Undiluted
Final Dil Factor: 25.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 48.375 1.935 ppb 1.20 100.  
11 B 444.75 17.79 ppb 2.99 1000.  
23 Na 36,425. 1,457. ppb 0.73 200000.  
25 Mg 11,230. 449.2 ppb 0.83 200000.  
27 Al 111,750. 4,470. ppb 0.89 200000.  
28 Si 64,675. 2,587. ppb 1.96 #VALUE!  
29 Si 57,525. 2,301. ppb 4.67 10000.  
39 K 12,460. 498.4 ppb 1.86 200000.  
43 Ca 45,625. 1,825. ppb 3.32 #VALUE!  
44 Ca 44,825. 1,793. ppb 1.74 200000.  
51 V 687. 27.48 ppb 0.52 1000.  
52 Cr 242.05 9.682 ppb 0.40 1000.  
53 Cr 332.75 13.31 ppb 4.95 #VALUE!  
55 Mn 5,820. 232.8 ppb 0.40 1000.  
56 Fe 95,025. 3,801. ppb 0.57 #VALUE!  
57 Fe 92,575. 3,703. ppb 1.11 100000.  
59 Co 547.75 21.91 ppb 0.57 1000.  
60 Ni 554.25 22.17 ppb 0.25 1000.  
63 Cu 345. 13.8 ppb 0.58 #VALUE!  
65 Cu 354.5 14.18 ppb 1.41 1000.  
66 Zn 649.5 25.98 ppb 2.03 1000.  
68 Zn 669.25 26.77 ppb 1.43 #VALUE!  
75 As 109.725 4.389 ppb 3.06 1000.  
82 Se 107.15 4.286 ppb 3.96 1000.  
88 Sr 724.5 28.98 ppb 1.15 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 268.25 10.73 ppb 1.09 1000.  
107 Ag 52.4 2.096 ppb 2.25 500.  
109 Ag 50.825 2.033 ppb 2.11 #VALUE!  
111 Cd 257. 10.28 ppb 2.14 #VALUE!  
114 Cd 265.25 10.61 ppb 0.58 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 393. 15.72 ppb 0.97 1000.  
120 Sn 395. 15.8 ppb 1.36 #VALUE!  
121 Sb 62.375 2.495 ppb 2.07 #VALUE!  
123 Sb 62. 2.48 ppb 1.79 1000.  
135 Ba 2,715. 108.6 ppb 1.52 1000.  
137 Ba 2,715. 108.6 ppb 1.16 #VALUE!  
182 W 54.725 2.189 ppb --- #VALUE!  
203 Tl 103.425 4.137 ppb 0.85 1000.  
205 Tl 103.925 4.157 ppb 2.17 #VALUE!  
208 Pb 136.15 5.446 ppb 1.02 1000.  
232 Th 12.16 0.4864 ppb 5.07 1000.  
238 U 94.625 3.785 ppb 1.00 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2749203.30 0.82 2737811.30 100.4 69.5 - 130  
45 Sc 2039151.40 0.84 2016878.10 101.1 69.5 - 130  
72 Ge 425435.53 0.86 420175.84 101.3 69.5 - 130  
159 Tb 3992112.00 0.78 3819393.30 104.5 69.5 - 130  
209 Bi 2516629.50 1.38 2381090.80 105.7 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000202 



C:\ICPCHEM\1\DATA\JHG28A.B\035SMPL.D\035SMPL.D#

7/28/2014 1:47 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\035SMPL.D\035SMPL.D#
Date Acquired: Jul 28 2014  01:45 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4862-029P
Misc Info: DILUTION 0.4/10
Vial Number: 2105
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 25.00
Autodil  Factor: Undiluted
Final Dil Factor: 25.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 47.95 1.918 ppb 1.74 100.  
11 B 479.75 19.19 ppb 6.98 1000.  
23 Na 37,250. 1,490. ppb 2.68 200000.  
25 Mg 11,602.5 464.1 ppb 2.02 200000.  
27 Al 119,875. 4,795. ppb 2.07 200000.  
28 Si 53,600. 2,144. ppb 10.07 #VALUE!  
29 Si 45,100. 1,804. ppb 21.37 10000.  
39 K 12,510. 500.4 ppb 3.60 200000.  
43 Ca 46,275. 1,851. ppb 1.32 #VALUE!  
44 Ca 45,125. 1,805. ppb 2.62 200000.  
51 V 703.25 28.13 ppb 2.59 1000.  
52 Cr 248.6 9.944 ppb 1.91 1000.  
53 Cr 333.5 13.34 ppb 0.36 #VALUE!  
55 Mn 5,992.5 239.7 ppb 1.53 1000.  
56 Fe 101,750. 4,070. ppb 1.78 #VALUE!  
57 Fe 98,725. 3,949. ppb 2.27 100000.  
59 Co 552.75 22.11 ppb 1.77 1000.  
60 Ni 562.25 22.49 ppb 0.94 1000.  
63 Cu 354. 14.16 ppb 3.26 #VALUE!  
65 Cu 363.25 14.53 ppb 0.67 1000.  
66 Zn 672. 26.88 ppb 1.99 1000.  
68 Zn 679.25 27.17 ppb 2.59 #VALUE!  
75 As 108.925 4.357 ppb 6.74 1000.  
82 Se 111.05 4.442 ppb 9.70 1000.  
88 Sr 791. 31.64 ppb 2.20 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 303.75 12.15 ppb 1.97 1000.  
107 Ag 52.1 2.084 ppb 2.08 500.  
109 Ag 51.65 2.066 ppb 1.17 #VALUE!  
111 Cd 261.25 10.45 ppb 1.90 #VALUE!  
114 Cd 264. 10.56 ppb 1.86 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 452.5 18.1 ppb 1.48 1000.  
120 Sn 450. 18. ppb 2.42 #VALUE!  
121 Sb 53.65 2.146 ppb 2.33 #VALUE!  
123 Sb 53.375 2.135 ppb 2.10 1000.  
135 Ba 2,755. 110.2 ppb 1.97 1000.  
137 Ba 2,767.5 110.7 ppb 1.84 #VALUE!  
182 W 63.85 2.554 ppb --- #VALUE!  
203 Tl 104.575 4.183 ppb 1.99 1000.  
205 Tl 103.55 4.142 ppb 2.84 #VALUE!  
208 Pb 140.1 5.604 ppb 2.11 1000.  
232 Th 13.195 0.5278 ppb 0.82 1000.  
238 U 104.95 4.198 ppb 1.88 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2788178.50 1.93 2737811.30 101.8 69.5 - 130  
45 Sc 2050247.30 1.74 2016878.10 101.7 69.5 - 130  
72 Ge 427750.50 1.06 420175.84 101.8 69.5 - 130  
159 Tb 4009016.50 1.30 3819393.30 105.0 69.5 - 130  
209 Bi 2529328.00 1.37 2381090.80 106.2 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000203 



C:\ICPCHEM\1\DATA\JHG28A.B\036SMPL.D\036SMPL.D#

7/28/2014 1:50 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\036SMPL.D\036SMPL.D#
Date Acquired: Jul 28 2014  01:48 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: PBWHG25IMW1
Misc Info:
Vial Number: 2106
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be -0.0012 -0.0012 ppb 140.96 100.  
11 B 0.4608 0.4608 ppb 33.75 1000.  
23 Na 14.05 14.05 ppb 7.22 200000.  
25 Mg 4.115 4.115 ppb 4.11 200000.  
27 Al 3.049 3.049 ppb 30.25 200000.  
28 Si 131.9 131.9 ppb 4.58 #VALUE!  
29 Si -389.3 -389.3 ppb 55.15 10000. LOW
39 K -11.39 -11.39 ppb 20.40 200000.  
43 Ca 2.775 2.775 ppb 366.85 #VALUE!  
44 Ca -3.508 -3.508 ppb 58.10 200000.  
51 V 0.1248 0.1248 ppb 43.45 1000.  
52 Cr 0.0548 0.0548 ppb 63.31 1000.  
53 Cr 1.571 1.571 ppb 16.61 #VALUE!  
55 Mn 0.1023 0.1023 ppb 18.04 1000.  
56 Fe 1.822 1.822 ppb 55.27 #VALUE!  
57 Fe -16.74 -16.74 ppb 29.73 100000.  
59 Co 0.0021 0.0021 ppb 242.08 1000.  
60 Ni 0.0179 0.0179 ppb 58.97 1000.  
63 Cu 0.1213 0.1213 ppb 8.72 #VALUE!  
65 Cu 0.1251 0.1251 ppb 12.86 1000.  
66 Zn 0.3535 0.3535 ppb 15.53 1000.  
68 Zn -1.076 -1.076 ppb 28.30 #VALUE!  
75 As 0.0646 0.0646 ppb 173.04 1000.  
82 Se 0.2388 0.2388 ppb 217.42 1000.  
88 Sr 0.0097 0.0097 ppb 74.18 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.075 0.075 ppb 23.19 1000.  
107 Ag -0.0001 -0.0001 ppb 888.23 500.  
109 Ag 0.0017 0.0017 ppb 111.22 #VALUE!  
111 Cd -0.2157 -0.2157 ppb 6.08 #VALUE!  
114 Cd 0.0022 0.0022 ppb 219.60 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.0839 0.0839 ppb 11.63 1000.  
120 Sn 0.0874 0.0874 ppb 16.86 #VALUE!  
121 Sb 0.0049 0.0049 ppb 113.86 #VALUE!  
123 Sb 0.0037 0.0037 ppb 203.88 1000.  
135 Ba 0.1208 0.1208 ppb 53.97 1000.  
137 Ba 0.0747 0.0747 ppb 37.72 #VALUE!  
182 W 0.0303 0.0303 ppb --- #VALUE!  
203 Tl 0.0046 0.0046 ppb 49.35 1000.  
205 Tl 0.0049 0.0049 ppb 58.37 #VALUE!  
208 Pb 0.0307 0.0307 ppb 73.66 1000.  
232 Th 0.0101 0.0101 ppb 20.09 1000.  
238 U 0.0003 0.0003 ppb 155.58 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2734490.30 0.77 2737811.30 99.9 69.5 - 130  
45 Sc 2020404.80 0.81 2016878.10 100.2 69.5 - 130  
72 Ge 424010.22 1.06 420175.84 100.9 69.5 - 130  
159 Tb 3950660.00 0.80 3819393.30 103.4 69.5 - 130  
209 Bi 2486919.30 0.26 2381090.80 104.4 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000204 



C:\ICPCHEM\1\DATA\JHG28A.B\037SMPL.D\037SMPL.D#

7/28/2014 1:53 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\037SMPL.D\037SMPL.D#
Date Acquired: Jul 28 2014  01:51 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: LCSWHG25IMW1
Misc Info: DILUTION 1.6/8
Vial Number: 2107
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 43.955 8.791 ppb 1.79 100.  
11 B 424.85 84.97 ppb 1.39 1000.  
23 Na 7,205. 1,441. ppb 1.00 200000.  
25 Mg 4,817. 963.4 ppb 0.57 200000.  
27 Al 1,995.5 399.1 ppb 2.42 200000.  
28 Si 4,874. 974.8 ppb 9.38 #VALUE!  
29 Si 2,348. 469.6 ppb 67.76 10000.  
39 K 9,455. 1,891. ppb 1.00 200000.  
43 Ca 2,742. 548.4 ppb 7.77 #VALUE!  
44 Ca 2,039. 407.8 ppb 1.78 200000.  
51 V 484.1 96.82 ppb 1.27 1000.  
52 Cr 194.75 38.95 ppb 0.53 1000.  
53 Cr 201.45 40.29 ppb 0.59 #VALUE!  
55 Mn 489.65 97.93 ppb 0.25 1000.  
56 Fe 1,087.5 217.5 ppb 1.34 #VALUE!  
57 Fe 906.5 181.3 ppb 2.13 100000.  
59 Co 491.5 98.3 ppb 1.37 1000.  
60 Ni 499.1 99.82 ppb 0.46 1000.  
63 Cu 241.85 48.37 ppb 0.49 #VALUE!  
65 Cu 243.6 48.72 ppb 1.08 1000.  
66 Zn 497.45 99.49 ppb 1.31 1000.  
68 Zn 528. 105.6 ppb 2.24 #VALUE!  
75 As 98.15 19.63 ppb 0.16 1000.  
82 Se 100.75 20.15 ppb 1.78 1000.  
88 Sr 483.8 96.76 ppb 0.74 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 283.3 56.66 ppb 1.33 1000.  
107 Ag 50.15 10.03 ppb 1.32 500.  
109 Ag 50.25 10.05 ppb 1.39 #VALUE!  
111 Cd 236.05 47.21 ppb 0.58 #VALUE!  
114 Cd 237.15 47.43 ppb 0.91 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 458.65 91.73 ppb 0.40 1000.  
120 Sn 458.85 91.77 ppb 0.60 #VALUE!  
121 Sb 95.65 19.13 ppb 1.62 #VALUE!  
123 Sb 96.45 19.29 ppb 0.85 1000.  
135 Ba 1,904.5 380.9 ppb 1.10 1000.  
137 Ba 1,908.5 381.7 ppb 0.70 #VALUE!  
182 W 90.9 18.18 ppb --- #VALUE!  
203 Tl 98.55 19.71 ppb 1.31 1000.  
205 Tl 97.05 19.41 ppb 1.11 #VALUE!  
208 Pb 98.45 19.69 ppb 1.40 1000.  
232 Th 0.5395 0.1079 ppb 15.72 1000.  
238 U 95.85 19.17 ppb 1.16 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2817745.80 1.72 2737811.30 102.9 69.5 - 130  
45 Sc 2043512.00 1.60 2016878.10 101.3 69.5 - 130  
72 Ge 422631.13 1.27 420175.84 100.6 69.5 - 130  
159 Tb 3999548.80 1.51 3819393.30 104.7 69.5 - 130  
209 Bi 2493790.50 1.45 2381090.80 104.7 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000205 



C:\ICPCHEM\1\DATA\JHG28A.B\038SMPL.D\038SMPL.D#

7/28/2014 1:57 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\038SMPL.D\038SMPL.D#
Date Acquired: Jul 28 2014  01:54 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5410-001
Misc Info:
Vial Number: 2108
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0323 0.0323 ppb 14.68 100.  
11 B 16.01 16.01 ppb 2.31 1000.  
23 Na 14,380. 14,380. ppb 1.15 200000.  
25 Mg 1,882. 1,882. ppb 1.65 200000.  
27 Al 546. 546. ppb 0.40 200000.  
28 Si 2,435. 2,435. ppb 3.51 #VALUE!  
29 Si 2,228. 2,228. ppb 10.92 10000.  
39 K 989.5 989.5 ppb 0.77 200000.  
43 Ca 2,357. 2,357. ppb 1.46 #VALUE!  
44 Ca 2,386. 2,386. ppb 0.20 200000.  
51 V 1.787 1.787 ppb 1.28 1000.  
52 Cr 1.344 1.344 ppb 1.82 1000.  
53 Cr 2.084 2.084 ppb 11.44 #VALUE!  
55 Mn 55.81 55.81 ppb 0.43 1000.  
56 Fe 1,418. 1,418. ppb 0.13 #VALUE!  
57 Fe 1,364. 1,364. ppb 0.47 100000.  
59 Co 0.9106 0.9106 ppb 3.97 1000.  
60 Ni 1.83 1.83 ppb 3.44 1000.  
63 Cu 1.091 1.091 ppb 4.31 #VALUE!  
65 Cu 1.043 1.043 ppb 1.34 1000.  
66 Zn 7.265 7.265 ppb 2.15 1000.  
68 Zn 5.63 5.63 ppb 3.81 #VALUE!  
75 As 1.125 1.125 ppb 9.41 1000.  
82 Se 0.2584 0.2584 ppb 29.73 1000.  
88 Sr 18.85 18.85 ppb 1.06 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.2291 0.2291 ppb 11.97 1000.  
107 Ag 0.0074 0.0074 ppb 51.83 500.  
109 Ag 0.0074 0.0074 ppb 41.62 #VALUE!  
111 Cd -0.2033 -0.2033 ppb 7.89 #VALUE!  
114 Cd 0.0437 0.0437 ppb 10.34 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.4258 0.4258 ppb 13.77 1000.  
120 Sn 0.4266 0.4266 ppb 15.45 #VALUE!  
121 Sb 0.0863 0.0863 ppb 24.19 #VALUE!  
123 Sb 0.0724 0.0724 ppb 13.34 1000.  
135 Ba 5.733 5.733 ppb 2.36 1000.  
137 Ba 5.699 5.699 ppb 1.39 #VALUE!  
182 W 0.1136 0.1136 ppb --- #VALUE!  
203 Tl 0.0303 0.0303 ppb 42.55 1000.  
205 Tl 0.0259 0.0259 ppb 13.96 #VALUE!  
208 Pb 2.484 2.484 ppb 2.61 1000.  
232 Th 0.1151 0.1151 ppb 0.81 1000.  
238 U 0.0693 0.0693 ppb 3.55 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2593822.80 1.94 2737811.30 94.7 69.5 - 130  
45 Sc 1943902.60 1.18 2016878.10 96.4 69.5 - 130  
72 Ge 404318.53 0.94 420175.84 96.2 69.5 - 130  
159 Tb 3868056.50 1.45 3819393.30 101.3 69.5 - 130  
209 Bi 2415251.80 0.87 2381090.80 101.4 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000206 



C:\ICPCHEM\1\DATA\JHG28A.B\039SMPL.D\039SMPL.D#

7/28/2014 2:00 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\039SMPL.D\039SMPL.D#
Date Acquired: Jul 28 2014  01:58 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5495-002
Misc Info:
Vial Number: 2109
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0701 0.0701 ppb 9.42 100.  
11 B 81.62 81.62 ppb 2.04 1000.  
23 Na 92,710. 92,710. ppb 0.66 200000.  
25 Mg 7,513. 7,513. ppb 0.99 200000.  
27 Al 401.4 401.4 ppb 2.06 200000.  
28 Si 4,422. 4,422. ppb 3.28 #VALUE!  
29 Si 4,569. 4,569. ppb 8.86 10000.  
39 K 6,483. 6,483. ppb 0.25 200000.  
43 Ca 40,090. 40,090. ppb 1.05 #VALUE!  
44 Ca 38,480. 38,480. ppb 1.00 200000.  
51 V 0.9213 0.9213 ppb 4.79 1000.  
52 Cr 1.4 1.4 ppb 2.92 1000.  
53 Cr 0.8169 0.8169 ppb 42.20 #VALUE!  
55 Mn 248.4 248.4 ppb 1.22 1000.  
56 Fe 1,299. 1,299. ppb 0.92 #VALUE!  
57 Fe 1,376. 1,376. ppb 0.24 100000.  
59 Co 0.6243 0.6243 ppb 2.21 1000.  
60 Ni 2.316 2.316 ppb 3.41 1000.  
63 Cu 26.44 26.44 ppb 1.16 #VALUE!  
65 Cu 25.74 25.74 ppb 0.55 1000.  
66 Zn 49.39 49.39 ppb 2.00 1000.  
68 Zn 47.93 47.93 ppb 1.06 #VALUE!  
75 As 1.894 1.894 ppb 1.08 1000.  
82 Se 0.7412 0.7412 ppb 42.51 1000.  
88 Sr 250.6 250.6 ppb 1.60 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 1.004 1.004 ppb 2.54 1000.  
107 Ag 0.1244 0.1244 ppb 4.16 500.  
109 Ag 0.1094 0.1094 ppb 3.91 #VALUE!  
111 Cd -0.0829 -0.0829 ppb 13.72 #VALUE!  
114 Cd 0.1798 0.1798 ppb 9.12 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.9136 0.9136 ppb 2.71 1000.  
120 Sn 0.9334 0.9334 ppb 1.58 #VALUE!  
121 Sb 0.2959 0.2959 ppb 4.64 #VALUE!  
123 Sb 0.2824 0.2824 ppb 8.90 1000.  
135 Ba 17.02 17.02 ppb 1.86 1000.  
137 Ba 17.01 17.01 ppb 2.40 #VALUE!  
182 W 0.1408 0.1408 ppb --- #VALUE!  
203 Tl 0.0106 0.0106 ppb 29.47 1000.  
205 Tl 0.0104 0.0104 ppb 26.05 #VALUE!  
208 Pb 14.58 14.58 ppb 0.71 1000.  
232 Th 0.0349 0.0349 ppb 13.84 1000.  
238 U 0.8797 0.8797 ppb 1.05 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2451041.80 1.39 2737811.30 89.5 69.5 - 130  
45 Sc 1911662.60 1.07 2016878.10 94.8 69.5 - 130  
72 Ge 401273.19 1.37 420175.84 95.5 69.5 - 130  
159 Tb 3755791.50 1.39 3819393.30 98.3 69.5 - 130  
209 Bi 2275607.30 0.67 2381090.80 95.6 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000207 



C:\ICPCHEM\1\DATA\JHG28A.B\040SMPL.D\040SMPL.D#

7/28/2014 2:03 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\040SMPL.D\040SMPL.D#
Date Acquired: Jul 28 2014  02:01 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5553-001
Misc Info:
Vial Number: 2110
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.018 0.018 ppb 23.15 100.  
11 B 5.893 5.893 ppb 3.15 1000.  
23 Na 30,510. 30,510. ppb 3.07 200000.  
25 Mg 5,925. 5,925. ppb 2.20 200000.  
27 Al 33.88 33.88 ppb 3.32 200000.  
28 Si 5,498. 5,498. ppb 2.73 #VALUE!  
29 Si 5,970. 5,970. ppb 6.03 10000.  
39 K 2,343. 2,343. ppb 2.28 200000.  
43 Ca 45,530. 45,530. ppb 2.57 #VALUE!  
44 Ca 43,780. 43,780. ppb 1.62 200000.  
51 V 1.869 1.869 ppb 2.34 1000.  
52 Cr 1.208 1.208 ppb 3.24 1000.  
53 Cr 1.137 1.137 ppb 34.36 #VALUE!  
55 Mn 38.65 38.65 ppb 0.79 1000.  
56 Fe 2,094. 2,094. ppb 0.78 #VALUE!  
57 Fe 2,196. 2,196. ppb 1.41 100000.  
59 Co 0.1224 0.1224 ppb 2.45 1000.  
60 Ni 0.1871 0.1871 ppb 30.49 1000.  
63 Cu 3.61 3.61 ppb 5.02 #VALUE!  
65 Cu 3.432 3.432 ppb 1.53 1000.  
66 Zn 5.629 5.629 ppb 2.54 1000.  
68 Zn 4.579 4.579 ppb 3.54 #VALUE!  
75 As 0.5371 0.5371 ppb 38.17 1000.  
82 Se 0.3316 0.3316 ppb 45.54 1000.  
88 Sr 413.4 413.4 ppb 1.39 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 3.138 3.138 ppb 2.03 1000.  
107 Ag 0.0312 0.0312 ppb 10.31 500.  
109 Ag 0.0315 0.0315 ppb 27.19 #VALUE!  
111 Cd -0.1999 -0.1999 ppb 19.85 #VALUE!  
114 Cd 0.0137 0.0137 ppb 21.26 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.7811 0.7811 ppb 3.86 1000.  
120 Sn 0.7795 0.7795 ppb 2.56 #VALUE!  
121 Sb 0.1018 0.1018 ppb 11.50 #VALUE!  
123 Sb 0.1018 0.1018 ppb 15.49 1000.  
135 Ba 2.366 2.366 ppb 4.56 1000.  
137 Ba 2.209 2.209 ppb 6.01 #VALUE!  
182 W 0.05 0.05 ppb --- #VALUE!  
203 Tl 0.0039 0.0039 ppb 119.18 1000.  
205 Tl 0.005 0.005 ppb 6.94 #VALUE!  
208 Pb 0.4422 0.4422 ppb 2.75 1000.  
232 Th 0.0334 0.0334 ppb 9.05 1000.  
238 U 158.2 158.2 ppb 0.94 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2596969.50 1.94 2737811.30 94.9 69.5 - 130  
45 Sc 1984922.00 1.06 2016878.10 98.4 69.5 - 130  
72 Ge 416094.09 0.83 420175.84 99.0 69.5 - 130  
159 Tb 3854251.30 0.65 3819393.30 100.9 69.5 - 130  
209 Bi 2372763.80 0.71 2381090.80 99.7 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000208 



C:\ICPCHEM\1\DATA\JHG28A.B\041_CCV.D\041_CCV.D#

7/28/2014 2:06 PM C:\ICPCHEM\1\RPTTMP\CCV-1.qct Page 1 of 1

CCV QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\041_CCV.D\041_CCV.D#
Date Acquired: Jul 28 2014  02:04 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCV
Misc Info:
Vial Number: 1206
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Dilution Factor: 1.00
QC Range (%): 89.5 - 110.5

QC Elements
Element Conc. RSD(%) Expected Rec (%) Flag
9 Be 22.9 ppb 1.30 25 91.6  
11 B 25.15 ppb 2.63 25 100.6  
23 Na 4,876. ppb 0.87 5,000 97.52  
25 Mg 4,938. ppb 1.54 5,000 98.76  
27 Al 495.7 ppb 1.97 500 99.14  
28 Si 642.5 ppb 11.87 500 128.5  
29 Si 151.8 ppb 179.78 500 30.36 Fail
39 K 4,909. ppb 1.13 5,000 98.18  
43 Ca 4,960. ppb 1.10 5,000 99.2  
44 Ca 4,874. ppb 0.07 5,000 97.48  
51 V 24.43 ppb 1.52 25 97.72  
52 Cr 24.39 ppb 1.35 25 97.56  
53 Cr 23.83 ppb 1.65 25 95.32  
55 Mn 24.5 ppb 0.95 25 98  
56 Fe 4,911. ppb 1.37 5,000 98.22  
57 Fe 4,798. ppb 0.97 5,000 95.96  
59 Co 24.44 ppb 0.59 25 97.76  
60 Ni 24.71 ppb 1.98 25 98.84  
63 Cu 24.33 ppb 0.73 25 97.32  
65 Cu 24.73 ppb 1.08 25 98.92  
66 Zn 24.13 ppb 0.57 25 96.52  
68 Zn 22.79 ppb 1.18 25 91.16  
75 As 24.55 ppb 0.35 25 98.2  
82 Se 25.02 ppb 4.18 25 100.08  
88 Sr 25.16 ppb 1.55 25 100.64  
89 Y -------- --- -------- --- #VALUE!  
98 Mo 24.92 ppb 1.46 25 99.68  
107 Ag 25.08 ppb 0.75 25 100.32  
109 Ag 24.93 ppb 1.45 25 99.72  
111 Cd 24.74 ppb 1.67 25 98.96  
114 Cd 25.03 ppb 1.22 25 100.12  
115 In -------- --- -------- --- #VALUE!  
118 Sn 24.33 ppb 0.41 25 97.32  
120 Sn 24.34 ppb 0.82 25 97.36  
121 Sb 24.05 ppb 0.96 25 96.2  
123 Sb 24.13 ppb 1.17 25 96.52  
135 Ba 24.22 ppb 0.11 25 96.88  
137 Ba 24.09 ppb 0.47 25 96.36  
182 W 24.7 ppb 0.33 25 98.8  
203 Tl 24.83 ppb 2.21 25 99.32  
205 Tl 24.81 ppb 1.53 25 99.24  
208 Pb 24.74 ppb 1.09 25 98.96  
232 Th 24.03 ppb 1.29 25 96.12  
238 U 24.7 ppb 1.53 25 98.8  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2681008.00 2.13 2737811.30 97.9 80 - 120.4  
45 Sc 1994279.40 1.60 2016878.10 98.9 80 - 120.4  
72 Ge 417613.34 1.59 420175.84 99.4 80 - 120.4  
159 Tb 3925700.00 0.89 3819393.30 102.8 80 - 120.4  
209 Bi 2410552.50 1.38 2381090.80 101.2 80 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000209 



C:\ICPCHEM\1\DATA\JHG28A.B\042_CCB.D\042_CCB.D#

7/28/2014 2:10 PM C:\ICPCHEM\1\RPTTMP\CCB-1.qct Page 1 of 1

CCB QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\042_CCB.D\042_CCB.D#
Date Acquired: Jul 28 2014  02:08 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCB
Misc Info:
Vial Number: 1207
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: 6-CCB
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) High Limit Flag
9 Be 0.0012 ppb 303.55 1.00  
11 B 0.5866 ppb 8.93 1.00  
23 Na 6.179 ppb 23.61 1.00  
25 Mg 0.4104 ppb 57.38 1.00  
27 Al -0.036 ppb 191.01 1.00  
28 Si 89.55 ppb 55.58 1.00  
29 Si -249.4 ppb 47.27 1.00  
39 K -10.75 ppb 45.74 1.00  
43 Ca -3.373 ppb 128.91 1.00  
44 Ca -1.335 ppb 207.94 1.00  
51 V 0.1115 ppb 47.44 1.00  
52 Cr -0.0256 ppb 116.03 1.00  
53 Cr -0.0725 ppb 345.11 1.00  
55 Mn -0.0119 ppb 92.86 1.00  
56 Fe 2.227 ppb 55.64 1.00  
57 Fe -8.611 ppb 3.86 1.00  
59 Co -0.0017 ppb 345.40 1.00  
60 Ni -0.0152 ppb 83.22 1.00  
63 Cu 0.0138 ppb 58.76 1.00  
65 Cu 0.011 ppb 221.35 1.00  
66 Zn -0.0081 ppb 349.99 1.00  
68 Zn -1.235 ppb 13.11 1.00  
75 As -0.0092 ppb 1134.60 1.00  
82 Se 0.108 ppb 178.61 1.00  
88 Sr 0.003 ppb 174.40 1.00  
89 Y -------- --- -------- ---  
98 Mo 0.1069 ppb 8.93 1.00  
107 Ag 0.0028 ppb 71.64 1.00  
109 Ag 0.0029 ppb 143.28 1.00  
111 Cd -0.1853 ppb 5.08 1.00  
114 Cd -0.0017 ppb 266.19 1.00  
115 In -------- --- -------- ---  
118 Sn 0.0959 ppb 24.55 1.00  
120 Sn 0.0887 ppb 11.76 1.00  
121 Sb 0.0167 ppb 37.65 1.00  
123 Sb 0.0177 ppb 43.05 1.00  
135 Ba -0.0022 ppb 191.86 1.00  
137 Ba 0.0114 ppb 123.81 1.00  
182 W 0.1178 ppb 8.74 1.00  
203 Tl 0.0116 ppb 17.78 1.00  
205 Tl 0.0136 ppb 33.89 1.00  
208 Pb 0.0015 ppb 274.26 1.00  
232 Th 0.0702 ppb 27.19 1.00  
238 U 0.0094 ppb 63.86 1.00  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2721629.00 0.82 2737811.30 99.4 79.5 - 120  
45 Sc 1988832.30 0.60 2016878.10 98.6 79.5 - 120  
72 Ge 416317.94 1.11 420175.84 99.1 79.5 - 120  
159 Tb 3892372.50 0.45 3819393.30 101.9 79.5 - 120  
209 Bi 2446104.30 0.29 2381090.80 102.7 79.5 - 120  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000210 



C:\ICPCHEM\1\DATA\JHG28A.B\043SMPL.D\043SMPL.D#

7/28/2014 2:13 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\043SMPL.D\043SMPL.D#
Date Acquired: Jul 28 2014  02:11 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5461-002
Misc Info: DILUTION 1.6/8
Vial Number: 2111
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 8.15 1.63 ppb 3.15 100.  
11 B 1,595.5 319.1 ppb 2.75 1000.  
23 Na 97.4 19.48 ppb 2.62 200000.  
25 Mg 5.575 1.115 ppb 18.88 200000.  
27 Al 638.5 127.7 ppb 1.95 200000.  
28 Si 909. 181.8 ppb 35.72 #VALUE!  
29 Si -27.41 -5.482 ppb 1135.20 10000.  
39 K -42.095 -8.419 ppb 42.55 200000.  
43 Ca 40.41 8.082 ppb 145.38 #VALUE!  
44 Ca 15.945 3.189 ppb 102.01 200000.  
51 V 807. 161.4 ppb 0.78 1000.  
52 Cr 135.6 27.12 ppb 1.04 1000.  
53 Cr 137.2 27.44 ppb 1.23 #VALUE!  
55 Mn 757. 151.4 ppb 1.51 1000.  
56 Fe 1,657.5 331.5 ppb 1.50 #VALUE!  
57 Fe 1,413.5 282.7 ppb 1.72 100000.  
59 Co 0.0203 0.0041 ppb 258.27 1000.  
60 Ni 316.55 63.31 ppb 0.70 1000.  
63 Cu 198.6 39.72 ppb 0.43 #VALUE!  
65 Cu 201.3 40.26 ppb 0.82 1000.  
66 Zn 1,014.5 202.9 ppb 1.03 1000.  
68 Zn 1,048. 209.6 ppb 1.25 #VALUE!  
75 As 44.785 8.957 ppb 0.66 1000.  
82 Se 38.3 7.66 ppb 2.90 1000.  
88 Sr -0.0058 -0.0012 ppb 528.88 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 72.4 14.48 ppb 1.27 1000.  
107 Ag 177.6 35.52 ppb 0.70 500.  
109 Ag 176.9 35.38 ppb 0.52 #VALUE!  
111 Cd 35.895 7.179 ppb 2.14 #VALUE!  
114 Cd 36.93 7.386 ppb 0.68 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.1859 0.0372 ppb 24.25 1000.  
120 Sn 0.2103 0.0421 ppb 32.45 #VALUE!  
121 Sb 34.385 6.877 ppb 0.57 #VALUE!  
123 Sb 34.955 6.991 ppb 1.97 1000.  
135 Ba 2,371. 474.2 ppb 0.60 1000.  
137 Ba 2,383.5 476.7 ppb 1.06 #VALUE!  
182 W 0.1833 0.0367 ppb --- #VALUE!  
203 Tl 5.1 1.02 ppb 1.23 1000.  
205 Tl 4.9335 0.9867 ppb 3.72 #VALUE!  
208 Pb 30.1 6.02 ppb 1.14 1000.  
232 Th 0.3839 0.0768 ppb 16.50 1000.  
238 U 0.0169 0.0034 ppb 28.07 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2696723.00 1.74 2737811.30 98.5 69.5 - 130  
45 Sc 1952272.60 0.45 2016878.10 96.8 69.5 - 130  
72 Ge 406972.34 0.85 420175.84 96.9 69.5 - 130  
159 Tb 3855437.50 0.14 3819393.30 100.9 69.5 - 130  
209 Bi 2418829.80 0.42 2381090.80 101.6 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000211 



C:\ICPCHEM\1\DATA\JHG28A.B\044SMPL.D\044SMPL.D#

7/28/2014 2:16 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\044SMPL.D\044SMPL.D#
Date Acquired: Jul 28 2014  02:14 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5461-005
Misc Info: DILUTION 1.6/8
Vial Number: 2112
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0039 0.0008 ppb 54.42 100.  
11 B 22.675 4.535 ppb 16.74 1000.  
23 Na 32,605. 6,521. ppb 1.47 200000.  
25 Mg 10,850. 2,170. ppb 1.42 200000.  
27 Al 6.515 1.303 ppb 5.97 200000.  
28 Si 129.85 25.97 ppb 304.70 #VALUE!  
29 Si -969.5 -193.9 ppb 85.66 10000. LOW
39 K 11,705. 2,341. ppb 1.72 200000.  
43 Ca 32,000. 6,400. ppb 2.08 #VALUE!  
44 Ca 32,480. 6,496. ppb 1.39 200000.  
51 V 0.4199 0.084 ppb 75.08 1000.  
52 Cr 0.0784 0.0157 ppb 126.91 1000.  
53 Cr 1.043 0.2086 ppb 161.84 #VALUE!  
55 Mn 0.1594 0.0319 ppb 47.74 1000.  
56 Fe 16.13 3.226 ppb 48.45 #VALUE!  
57 Fe 62.75 12.55 ppb 42.41 100000.  
59 Co 0.0395 0.0079 ppb 94.93 1000.  
60 Ni 0.5835 0.1167 ppb 15.84 1000.  
63 Cu 0.5375 0.1075 ppb 9.79 #VALUE!  
65 Cu 0.3337 0.0667 ppb 33.57 1000.  
66 Zn 1.727 0.3454 ppb 16.12 1000.  
68 Zn -4.486 -0.8972 ppb 10.41 #VALUE!  
75 As -0.303 -0.0606 ppb 253.63 1000.  
82 Se -0.2192 -0.0438 ppb 514.03 1000.  
88 Sr 11.78 2.356 ppb 2.40 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.3679 0.0736 ppb 7.12 1000.  
107 Ag 0.0376 0.0075 ppb 17.07 500.  
109 Ag 0.0219 0.0044 ppb 51.95 #VALUE!  
111 Cd -0.735 -0.147 ppb 6.58 #VALUE!  
114 Cd -0.0054 -0.0011 ppb 281.26 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.1554 0.0311 ppb 31.08 1000.  
120 Sn 0.1101 0.022 ppb 48.91 #VALUE!  
121 Sb 0.0433 0.0087 ppb 115.77 #VALUE!  
123 Sb 0.047 0.0094 ppb 78.32 1000.  
135 Ba 10.295 2.059 ppb 3.06 1000.  
137 Ba 10.34 2.068 ppb 4.91 #VALUE!  
182 W 0.1276 0.0255 ppb --- #VALUE!  
203 Tl 0.0115 0.0023 ppb 244.22 1000.  
205 Tl 0.022 0.0044 ppb 37.69 #VALUE!  
208 Pb 0.0429 0.0086 ppb 70.58 1000.  
232 Th 0.1082 0.0216 ppb 15.11 1000.  
238 U 0.0152 0.003 ppb 44.16 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2651643.50 1.51 2737811.30 96.9 69.5 - 130  
45 Sc 1968938.10 0.53 2016878.10 97.6 69.5 - 130  
72 Ge 408711.19 0.74 420175.84 97.3 69.5 - 130  
159 Tb 3849091.30 0.58 3819393.30 100.8 69.5 - 130  
209 Bi 2407803.00 0.59 2381090.80 101.1 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000212 



C:\ICPCHEM\1\DATA\JHG28A.B\045SMPL.D\045SMPL.D#

7/28/2014 2:20 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\045SMPL.D\045SMPL.D#
Date Acquired: Jul 28 2014  02:18 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5461-014
Misc Info: DILUTION 1.6/8
Vial Number: 2201
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be -0.0013 -0.0003 ppb 691.43 100.  
11 B 8.835 1.767 ppb 5.56 1000.  
23 Na 12,475. 2,495. ppb 0.77 200000.  
25 Mg 6.885 1.377 ppb 14.66 200000.  
27 Al 8.78 1.756 ppb 0.19 200000.  
28 Si 7,060. 1,412. ppb 3.35 #VALUE!  
29 Si 6,410. 1,282. ppb 13.36 10000.  
39 K -51.75 -10.35 ppb 28.96 200000.  
43 Ca 20.965 4.193 ppb 119.29 #VALUE!  
44 Ca 33.05 6.61 ppb 7.45 200000.  
51 V 0.2794 0.0559 ppb 144.71 1000.  
52 Cr 0.1515 0.0303 ppb 36.80 1000.  
53 Cr 3.2995 0.6599 ppb 20.84 #VALUE!  
55 Mn 0.1325 0.0265 ppb 25.40 1000.  
56 Fe 3.038 0.6076 ppb 90.82 #VALUE!  
57 Fe -90.25 -18.05 ppb 24.60 100000.  
59 Co -0.0194 -0.0039 ppb 150.26 1000.  
60 Ni 0.0713 0.0143 ppb 202.53 1000.  
63 Cu 0.3248 0.065 ppb 22.93 #VALUE!  
65 Cu 0.4219 0.0844 ppb 24.75 1000.  
66 Zn 1.731 0.3462 ppb 11.78 1000.  
68 Zn -4.621 -0.9242 ppb 21.64 #VALUE!  
75 As 0.1866 0.0373 ppb 336.64 1000.  
82 Se 0.88 0.176 ppb 90.00 1000.  
88 Sr 0.09 0.018 ppb 34.31 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.2175 0.0435 ppb 31.10 1000.  
107 Ag 0.0212 0.0042 ppb 103.25 500.  
109 Ag 0.0224 0.0045 ppb 113.00 #VALUE!  
111 Cd -1.074 -0.2148 ppb 25.86 #VALUE!  
114 Cd 0.001 0.0002 ppb 1235.60 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.1457 0.0291 ppb 63.03 1000.  
120 Sn 0.1265 0.0253 ppb 13.99 #VALUE!  
121 Sb 0.0042 0.0008 ppb 534.15 #VALUE!  
123 Sb 0.0173 0.0035 ppb 160.25 1000.  
135 Ba 0.7695 0.1539 ppb 20.10 1000.  
137 Ba 0.6785 0.1357 ppb 12.32 #VALUE!  
182 W 0.1207 0.0241 ppb --- #VALUE!  
203 Tl 0.0067 0.0013 ppb 117.24 1000.  
205 Tl -0.0006 -0.0001 ppb 1718.30 #VALUE!  
208 Pb 0.0375 0.0075 ppb 33.71 1000.  
232 Th 0.0312 0.0062 ppb 58.56 1000.  
238 U 0.0134 0.0027 ppb 79.21 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2709473.00 2.26 2737811.30 99.0 69.5 - 130  
45 Sc 1992363.10 0.71 2016878.10 98.8 69.5 - 130  
72 Ge 415691.78 0.76 420175.84 98.9 69.5 - 130  
159 Tb 3921331.50 0.13 3819393.30 102.7 69.5 - 130  
209 Bi 2474907.30 0.84 2381090.80 103.9 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000213 



C:\ICPCHEM\1\DATA\JHG28A.B\046SMPL.D\046SMPL.D#

7/28/2014 2:23 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\046SMPL.D\046SMPL.D#
Date Acquired: Jul 28 2014  02:21 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5461-015
Misc Info: DILUTION 1.6/8
Vial Number: 2202
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0039 0.0008 ppb 277.59 100.  
11 B 27.475 5.495 ppb 2.88 1000.  
23 Na 65.35 13.07 ppb 6.23 200000.  
25 Mg 6.01 1.202 ppb 4.93 200000.  
27 Al 7.335 1.467 ppb 11.56 200000.  
28 Si 452.95 90.59 ppb 187.99 #VALUE!  
29 Si -1,721.5 -344.3 ppb 117.02 10000. LOW
39 K -31.21 -6.242 ppb 107.85 200000.  
43 Ca 7.61 1.522 ppb 270.89 #VALUE!  
44 Ca 5.505 1.101 ppb 552.32 200000.  
51 V 0.3436 0.0687 ppb 228.90 1000.  
52 Cr 0.1244 0.0249 ppb 69.70 1000.  
53 Cr 2.9565 0.5913 ppb 55.35 #VALUE!  
55 Mn 0.2171 0.0434 ppb 47.75 1000.  
56 Fe 14.685 2.937 ppb 19.20 #VALUE!  
57 Fe -43.915 -8.783 ppb 52.08 100000.  
59 Co -0.0081 -0.0016 ppb 106.25 1000.  
60 Ni -0.0044 -0.0009 ppb 1582.70 1000.  
63 Cu 0.3367 0.0673 ppb 14.00 #VALUE!  
65 Cu 0.4766 0.0953 ppb 12.14 1000.  
66 Zn 1.4065 0.2813 ppb 28.01 1000.  
68 Zn -4.223 -0.8446 ppb 23.48 #VALUE!  
75 As 0.5425 0.1085 ppb 28.01 1000.  
82 Se 0.26 0.052 ppb 498.56 1000.  
88 Sr -0.0046 -0.0009 ppb 496.64 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.1436 0.0287 ppb 34.60 1000.  
107 Ag 0.021 0.0042 ppb 52.56 500.  
109 Ag 0.0202 0.004 ppb 102.97 #VALUE!  
111 Cd -0.7575 -0.1515 ppb 12.46 #VALUE!  
114 Cd 0.0195 0.0039 ppb 63.05 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 2.395 0.479 ppb 6.75 1000.  
120 Sn 2.489 0.4978 ppb 4.64 #VALUE!  
121 Sb 0.0143 0.0029 ppb 123.75 #VALUE!  
123 Sb 0.0148 0.003 ppb 65.51 1000.  
135 Ba 0.1227 0.0245 ppb 53.55 1000.  
137 Ba 0.1475 0.0295 ppb 44.63 #VALUE!  
182 W 0.0892 0.0178 ppb --- #VALUE!  
203 Tl 0.0077 0.0015 ppb 155.28 1000.  
205 Tl 0.0111 0.0022 ppb 58.88 #VALUE!  
208 Pb 0.0684 0.0137 ppb 7.96 1000.  
232 Th 0.0352 0.007 ppb 52.73 1000.  
238 U 48.21 9.642 ppb 0.94 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2657971.30 0.24 2737811.30 97.1 69.5 - 130  
45 Sc 1973920.60 1.78 2016878.10 97.9 69.5 - 130  
72 Ge 410885.53 1.53 420175.84 97.8 69.5 - 130  
159 Tb 3862607.80 0.82 3819393.30 101.1 69.5 - 130  
209 Bi 2424366.50 1.76 2381090.80 101.8 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000214 



C:\ICPCHEM\1\DATA\JHG28A.B\047SMPL.D\047SMPL.D#

7/28/2014 2:26 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\047SMPL.D\047SMPL.D#
Date Acquired: Jul 28 2014  02:24 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5581-001
Misc Info:
Vial Number: 2203
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 0.0046 0.0046 ppb 90.16 100.  
11 B 3,244. 3,244. ppb 2.06 1000. >LDR
23 Na ---- -------- ppb -------- 200000. >LDR
25 Mg 912,800. 912,800. ppb 0.43 200000. >LDR
27 Al 38.56 38.56 ppb 1.52 200000.  
28 Si 1,021. 1,021. ppb 21.00 #VALUE!  
29 Si 673.1 673.1 ppb 2.15 10000.  
39 K 296,000. 296,000. ppb 1.06 200000. >LDR
43 Ca 316,200. 316,200. ppb 0.83 #VALUE!  
44 Ca 300,900. 300,900. ppb 1.15 200000. >LDR
51 V 1.33 1.33 ppb 3.23 1000.  
52 Cr 1.191 1.191 ppb 6.27 1000.  
53 Cr 18.28 18.28 ppb 6.33 #VALUE!  
55 Mn 6.082 6.082 ppb 2.12 1000.  
56 Fe 138.3 138.3 ppb 9.35 #VALUE!  
57 Fe 1,173. 1,173. ppb 2.83 100000.  
59 Co 0.6362 0.6362 ppb 2.61 1000.  
60 Ni 3.783 3.783 ppb 5.38 1000.  
63 Cu 94.28 94.28 ppb 3.50 #VALUE!  
65 Cu 1.353 1.353 ppb 9.58 1000.  
66 Zn 8.45 8.45 ppb 5.93 1000.  
68 Zn -1.574 -1.574 ppb 16.41 #VALUE!  
75 As 16.86 16.86 ppb 6.51 1000.  
82 Se 68.6 68.6 ppb 1.52 1000.  
88 Sr 5,665. 5,665. ppb 1.69 1000. >LDR
89 Y ---- -------- --- --- #VALUE!  
98 Mo 8.642 8.642 ppb 3.84 1000.  
107 Ag 0.0221 0.0221 ppb 5.57 500.  
109 Ag 0.0199 0.0199 ppb 19.22 #VALUE!  
111 Cd -0.1352 -0.1352 ppb 45.64 #VALUE!  
114 Cd 0.0467 0.0467 ppb 6.37 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.1341 0.1341 ppb 9.63 1000.  
120 Sn 0.1315 0.1315 ppb 9.00 #VALUE!  
121 Sb 0.1895 0.1895 ppb 16.94 #VALUE!  
123 Sb 0.2096 0.2096 ppb 14.51 1000.  
135 Ba 6.564 6.564 ppb 4.09 1000.  
137 Ba 6.474 6.474 ppb 1.86 #VALUE!  
182 W 0.0625 0.0625 ppb --- #VALUE!  
203 Tl 0.0205 0.0205 ppb 10.66 1000.  
205 Tl 0.0219 0.0219 ppb 23.51 #VALUE!  
208 Pb 0.2459 0.2459 ppb 4.55 1000.  
232 Th 0.2083 0.2083 ppb 29.95 1000.  
238 U 2.921 2.921 ppb 0.64 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2235470.50 0.89 2737811.30 81.7 69.5 - 130  
45 Sc 1947286.60 2.43 2016878.10 96.5 69.5 - 130  
72 Ge 386818.22 1.71 420175.84 92.1 69.5 - 130  
159 Tb 3426580.30 0.53 3819393.30 89.7 69.5 - 130  
209 Bi 1812785.40 1.69 2381090.80 76.1 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

6 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000215 



C:\ICPCHEM\1\DATA\JHG28A.B\048SMPL.D\048SMPL.D#

7/28/2014 2:30 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\048SMPL.D\048SMPL.D#
Date Acquired: Jul 28 2014  02:28 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH5588-001
Misc Info:
Vial Number: 2204
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 1.00
Autodil  Factor: Undiluted
Final Dil Factor: 1.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be -0.0004 -0.0004 ppb 215.03 100.  
11 B 21.07 21.07 ppb 16.76 1000.  
23 Na 90,250. 90,250. ppb 1.65 200000.  
25 Mg 150.3 150.3 ppb 3.09 200000.  
27 Al 740. 740. ppb 1.14 200000.  
28 Si 872.4 872.4 ppb 17.85 #VALUE!  
29 Si -375.7 -375.7 ppb 70.24 10000. LOW
39 K 23,840. 23,840. ppb 0.90 200000.  
43 Ca 441.4 441.4 ppb 0.91 #VALUE!  
44 Ca 428.4 428.4 ppb 1.14 200000.  
51 V 0.5819 0.5819 ppb 8.27 1000.  
52 Cr 15.92 15.92 ppb 0.87 1000.  
53 Cr 12.7 12.7 ppb 1.91 #VALUE!  
55 Mn 15.53 15.53 ppb 0.94 1000.  
56 Fe 1,868. 1,868. ppb 0.61 #VALUE!  
57 Fe 1,792. 1,792. ppb 1.19 100000.  
59 Co 0.5925 0.5925 ppb 3.04 1000.  
60 Ni 12.6 12.6 ppb 1.85 1000.  
63 Cu 42.49 42.49 ppb 0.81 #VALUE!  
65 Cu 41.12 41.12 ppb 1.05 1000.  
66 Zn 34.58 34.58 ppb 0.73 1000.  
68 Zn 32.12 32.12 ppb 1.02 #VALUE!  
75 As 0.7366 0.7366 ppb 34.33 1000.  
82 Se 0.0523 0.0523 ppb 83.88 1000.  
88 Sr 1.727 1.727 ppb 2.31 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.7493 0.7493 ppb 2.00 1000.  
107 Ag 0.1273 0.1273 ppb 14.01 500.  
109 Ag 0.1338 0.1338 ppb 1.81 #VALUE!  
111 Cd -0.2175 -0.2175 ppb 30.06 #VALUE!  
114 Cd 0.0143 0.0143 ppb 71.87 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 0.5426 0.5426 ppb 7.80 1000.  
120 Sn 0.5184 0.5184 ppb 4.59 #VALUE!  
121 Sb 0.5578 0.5578 ppb 4.31 #VALUE!  
123 Sb 0.5323 0.5323 ppb 7.25 1000.  
135 Ba 1.11 1.11 ppb 3.10 1000.  
137 Ba 1.09 1.09 ppb 5.63 #VALUE!  
182 W 0.341 0.341 ppb --- #VALUE!  
203 Tl 0.0046 0.0046 ppb 99.50 1000.  
205 Tl 0.0019 0.0019 ppb 48.43 #VALUE!  
208 Pb 0.4685 0.4685 ppb 2.14 1000.  
232 Th 0.0437 0.0437 ppb 4.94 1000.  
238 U 0.0111 0.0111 ppb 22.79 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2485657.00 1.88 2737811.30 90.8 69.5 - 130  
45 Sc 2098033.00 2.02 2016878.10 104.0 69.5 - 130  
72 Ge 435839.19 1.91 420175.84 103.7 69.5 - 130  
159 Tb 3879250.80 0.93 3819393.30 101.6 69.5 - 130  
209 Bi 2326580.00 1.67 2381090.80 97.7 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000216 



C:\ICPCHEM\1\DATA\JHG28A.B\049SMPL.D\049SMPL.D#

7/28/2014 2:33 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\049SMPL.D\049SMPL.D#
Date Acquired: Jul 28 2014  02:31 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: PBSHG15IMS1
Misc Info: DILUTION 1.6/8
Vial Number: 2205
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be -0.001 -0.0002 ppb 1467.70 100.  
11 B 37.94 7.588 ppb 11.31 1000.  
23 Na 4,182. 836.4 ppb 2.91 200000.  
25 Mg 53.45 10.69 ppb 7.45 200000.  
27 Al 9.96 1.992 ppb 7.00 200000.  
28 Si 2,521.5 504.3 ppb 9.79 #VALUE!  
29 Si -1,510. -302. ppb 45.80 10000. LOW
39 K 95.35 19.07 ppb 18.57 200000.  
43 Ca 121.85 24.37 ppb 39.84 #VALUE!  
44 Ca 75.2 15.04 ppb 10.02 200000.  
51 V 0.8215 0.1643 ppb 56.70 1000.  
52 Cr 2.0685 0.4137 ppb 3.92 1000.  
53 Cr 44.25 8.85 ppb 13.01 #VALUE!  
55 Mn 0.3333 0.0667 ppb 17.45 1000.  
56 Fe 199.75 39.95 ppb 4.29 #VALUE!  
57 Fe -25.645 -5.129 ppb 86.37 100000.  
59 Co -0.0312 -0.0062 ppb 24.49 1000.  
60 Ni 3.146 0.6292 ppb 8.85 1000.  
63 Cu 5.765 1.153 ppb 6.44 #VALUE!  
65 Cu 1.717 0.3434 ppb 2.06 1000.  
66 Zn 2.019 0.4038 ppb 16.59 1000.  
68 Zn -8.855 -1.771 ppb 18.76 #VALUE!  
75 As 2.7225 0.5445 ppb 28.23 1000.  
82 Se 2.258 0.4516 ppb 46.01 1000.  
88 Sr 0.181 0.0362 ppb 35.09 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 0.1815 0.0363 ppb 21.90 1000.  
107 Ag 0.0132 0.0026 ppb 184.23 500.  
109 Ag 0.01 0.002 ppb 76.66 #VALUE!  
111 Cd -0.8325 -0.1665 ppb 8.59 #VALUE!  
114 Cd -0.0224 -0.0045 ppb 270.63 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 21.35 4.27 ppb 1.69 1000.  
120 Sn 21.345 4.269 ppb 1.33 #VALUE!  
121 Sb 0.0335 0.0067 ppb 39.06 #VALUE!  
123 Sb 0.0369 0.0074 ppb 33.50 1000.  
135 Ba 0.3349 0.067 ppb 32.61 1000.  
137 Ba 0.3249 0.065 ppb 39.20 #VALUE!  
182 W 0.0805 0.0161 ppb --- #VALUE!  
203 Tl 0.0087 0.0017 ppb 207.90 1000.  
205 Tl 0.0098 0.002 ppb 103.77 #VALUE!  
208 Pb 0.3416 0.0683 ppb 7.64 1000.  
232 Th 0.1134 0.0227 ppb 20.69 1000.  
238 U 0.0132 0.0026 ppb 42.73 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2615150.80 0.39 2737811.30 95.5 69.5 - 130  
45 Sc 2092717.30 0.32 2016878.10 103.8 69.5 - 130  
72 Ge 435457.69 0.64 420175.84 103.6 69.5 - 130  
159 Tb 3986747.00 0.73 3819393.30 104.4 69.5 - 130  
209 Bi 2463696.00 0.71 2381090.80 103.5 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000217 



C:\ICPCHEM\1\DATA\JHG28A.B\050SMPL.D\050SMPL.D#

7/28/2014 2:37 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\050SMPL.D\050SMPL.D#
Date Acquired: Jul 28 2014  02:35 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: LCSOHG15IMS1
Misc Info: DILUTION 1.6/8
Vial Number: 2206
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 46.355 9.271 ppb 2.18 100.  
11 B 463.2 92.64 ppb 1.80 1000.  
23 Na 10,580. 2,116. ppb 0.59 200000.  
25 Mg 4,846.5 969.3 ppb 0.80 200000.  
27 Al 1,989. 397.8 ppb 1.12 200000.  
28 Si 3,745. 749. ppb 7.51 #VALUE!  
29 Si 651. 130.2 ppb 144.70 10000.  
39 K 9,680. 1,936. ppb 0.56 200000.  
43 Ca 2,630. 526. ppb 3.81 #VALUE!  
44 Ca 2,112. 422.4 ppb 1.76 200000.  
51 V 471.8 94.36 ppb 1.37 1000.  
52 Cr 193.65 38.73 ppb 2.10 1000.  
53 Cr 244.55 48.91 ppb 3.27 #VALUE!  
55 Mn 487.15 97.43 ppb 2.05 1000.  
56 Fe 1,145.5 229.1 ppb 1.86 #VALUE!  
57 Fe 936. 187.2 ppb 1.77 100000.  
59 Co 488.4 97.68 ppb 1.13 1000.  
60 Ni 494.9 98.98 ppb 1.26 1000.  
63 Cu 277.1 55.42 ppb 1.38 #VALUE!  
65 Cu 276.05 55.21 ppb 1.81 1000.  
66 Zn 482.15 96.43 ppb 1.08 1000.  
68 Zn 511. 102.2 ppb 1.16 #VALUE!  
75 As 100.1 20.02 ppb 2.06 1000.  
82 Se 100.45 20.09 ppb 2.31 1000.  
88 Sr 476.55 95.31 ppb 1.86 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 280.15 56.03 ppb 1.96 1000.  
107 Ag 49.085 9.817 ppb 1.49 500.  
109 Ag 48.73 9.746 ppb 1.91 #VALUE!  
111 Cd 230.65 46.13 ppb 1.50 #VALUE!  
114 Cd 232.3 46.46 ppb 1.86 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 480.6 96.12 ppb 1.49 1000.  
120 Sn 481.7 96.34 ppb 1.19 #VALUE!  
121 Sb 94.7 18.94 ppb 0.66 #VALUE!  
123 Sb 94.9 18.98 ppb 0.94 1000.  
135 Ba 1,894. 378.8 ppb 1.26 1000.  
137 Ba 1,894. 378.8 ppb 1.47 #VALUE!  
182 W 91.2 18.24 ppb --- #VALUE!  
203 Tl 99.35 19.87 ppb 1.21 1000.  
205 Tl 97.85 19.57 ppb 0.46 #VALUE!  
208 Pb 100.45 20.09 ppb 1.21 1000.  
232 Th 0.2332 0.0466 ppb 13.95 1000.  
238 U 96.4 19.28 ppb 0.67 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2723153.30 1.58 2737811.30 99.5 69.5 - 130  
45 Sc 2082251.40 1.54 2016878.10 103.2 69.5 - 130  
72 Ge 431160.66 2.30 420175.84 102.6 69.5 - 130  
159 Tb 4021860.00 1.64 3819393.30 105.3 69.5 - 130  
209 Bi 2497980.80 0.22 2381090.80 104.9 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000218 



C:\ICPCHEM\1\DATA\JHG28A.B\051SMPL.D\051SMPL.D#

7/28/2014 2:40 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\051SMPL.D\051SMPL.D#
Date Acquired: Jul 28 2014  02:38 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-001
Misc Info: DILUTION 1.6/8
Vial Number: 2207
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 5.795 1.159 ppb 0.60 100.  
11 B 64.3 12.86 ppb 5.48 1000.  
23 Na 12,515. 2,503. ppb 1.94 200000.  
25 Mg 102,750. 20,550. ppb 0.92 200000.  
27 Al 375,750. 75,150. ppb 1.72 200000.  
28 Si -1,685.5 -337.1 ppb 20.63 #VALUE!  
29 Si -18,795. -3,759. ppb 2.86 10000. LOW
39 K 43,515. 8,703. ppb 1.19 200000.  
43 Ca 96,750. 19,350. ppb 0.95 #VALUE!  
44 Ca 93,600. 18,720. ppb 0.91 200000.  
51 V 3,248. 649.6 ppb 1.23 1000.  
52 Cr 384.45 76.89 ppb 0.90 1000.  
53 Cr 402.4 80.48 ppb 1.36 #VALUE!  
55 Mn 12,100. 2,420. ppb 0.47 1000. >LDR
56 Fe 869,000. 173,800. ppb 0.51 #VALUE!  
57 Fe 822,500. 164,500. ppb 0.51 100000. >LDR
59 Co 345.05 69.01 ppb 0.77 1000.  
60 Ni 154.55 30.91 ppb 0.41 1000.  
63 Cu 1,854. 370.8 ppb 0.51 #VALUE!  
65 Cu 1,936.5 387.3 ppb 0.42 1000.  
66 Zn 1,428.5 285.7 ppb 0.17 1000.  
68 Zn 1,433.5 286.7 ppb 0.42 #VALUE!  
75 As 9.84 1.968 ppb 8.18 1000.  
82 Se 20.625 4.125 ppb 2.71 1000.  
88 Sr 828. 165.6 ppb 0.65 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 7.66 1.532 ppb 2.11 1000.  
107 Ag 0.253 0.0506 ppb 13.46 500.  
109 Ag 0.2546 0.0509 ppb 16.86 #VALUE!  
111 Cd 1.1255 0.2251 ppb 30.00 #VALUE!  
114 Cd 0.7715 0.1543 ppb 4.69 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 25.08 5.016 ppb 1.39 1000.  
120 Sn 25.425 5.085 ppb 1.10 #VALUE!  
121 Sb 0.517 0.1034 ppb 1.16 #VALUE!  
123 Sb 0.519 0.1038 ppb 13.64 1000.  
135 Ba 1,922.5 384.5 ppb 0.51 1000.  
137 Ba 1,933. 386.6 ppb 0.29 #VALUE!  
182 W 0.7665 0.1533 ppb --- #VALUE!  
203 Tl 9.41 1.882 ppb 4.45 1000.  
205 Tl 9.465 1.893 ppb 1.87 #VALUE!  
208 Pb 106.45 21.29 ppb 0.18 1000.  
232 Th 5.12 1.024 ppb 5.89 1000.  
238 U 5.415 1.083 ppb 1.62 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2674967.30 0.95 2737811.30 97.7 69.5 - 130  
45 Sc 2710881.00 0.60 2016878.10 134.4 69.5 - 130 IS Fail
72 Ge 455611.78 0.27 420175.84 108.4 69.5 - 130  
159 Tb 4005576.30 0.29 3819393.30 104.9 69.5 - 130  
209 Bi 2361538.80 0.23 2381090.80 99.2 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
1 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Fail

Katahdin Analytical Services 4000219 



C:\ICPCHEM\1\DATA\JHG28A.B\052SMPL.D\052SMPL.D#

7/28/2014 2:44 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\052SMPL.D\052SMPL.D#
Date Acquired: Jul 28 2014  02:41 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-002
Misc Info: DILUTION 1.6/8
Vial Number: 2208
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 5.715 1.143 ppb 2.19 100.  
11 B 65.3 13.06 ppb 1.83 1000.  
23 Na 15,030. 3,006. ppb 1.79 200000.  
25 Mg 100,300. 20,060. ppb 0.23 200000.  
27 Al 417,750. 83,550. ppb 0.21 200000.  
28 Si -1,881. -376.2 ppb 13.34 #VALUE!  
29 Si -17,805. -3,561. ppb 1.96 10000. LOW
39 K 26,230. 5,246. ppb 0.66 200000.  
43 Ca 61,500. 12,300. ppb 0.72 #VALUE!  
44 Ca 60,200. 12,040. ppb 0.31 200000.  
51 V 3,140. 628. ppb 0.15 1000.  
52 Cr 510.5 102.1 ppb 0.24 1000.  
53 Cr 521. 104.2 ppb 0.09 #VALUE!  
55 Mn 10,390. 2,078. ppb 0.51 1000. >LDR
56 Fe 847,500. 169,500. ppb 0.42 #VALUE!  
57 Fe 801,500. 160,300. ppb 0.41 100000. >LDR
59 Co 376.8 75.36 ppb 0.37 1000.  
60 Ni 190.75 38.15 ppb 1.38 1000.  
63 Cu 1,895.5 379.1 ppb 0.85 #VALUE!  
65 Cu 1,984. 396.8 ppb 0.54 1000.  
66 Zn 1,281. 256.2 ppb 1.37 1000.  
68 Zn 1,280. 256. ppb 0.64 #VALUE!  
75 As 13.285 2.657 ppb 8.94 1000.  
82 Se 19.47 3.894 ppb 6.67 1000.  
88 Sr 599. 119.8 ppb 1.45 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 7.985 1.597 ppb 4.32 1000.  
107 Ag 0.3957 0.0791 ppb 4.17 500.  
109 Ag 0.3475 0.0695 ppb 12.04 #VALUE!  
111 Cd 1.0345 0.2069 ppb 21.45 #VALUE!  
114 Cd 0.613 0.1226 ppb 8.40 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 25.105 5.021 ppb 3.40 1000.  
120 Sn 24.99 4.998 ppb 1.42 #VALUE!  
121 Sb 0.5775 0.1155 ppb 3.14 #VALUE!  
123 Sb 0.612 0.1224 ppb 14.44 1000.  
135 Ba 1,453.5 290.7 ppb 1.08 1000.  
137 Ba 1,462. 292.4 ppb 1.11 #VALUE!  
182 W 0.5105 0.1021 ppb --- #VALUE!  
203 Tl 6.565 1.313 ppb 3.75 1000.  
205 Tl 6.48 1.296 ppb 2.81 #VALUE!  
208 Pb 70.65 14.13 ppb 1.38 1000.  
232 Th 7.065 1.413 ppb 3.93 1000.  
238 U 5.14 1.028 ppb 1.83 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2694927.50 0.93 2737811.30 98.4 69.5 - 130  
45 Sc 2659687.00 0.31 2016878.10 131.9 69.5 - 130 IS Fail
72 Ge 452725.84 0.65 420175.84 107.7 69.5 - 130  
159 Tb 3962313.80 0.43 3819393.30 103.7 69.5 - 130  
209 Bi 2343369.00 0.71 2381090.80 98.4 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
1 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Fail

Katahdin Analytical Services 4000220 



C:\ICPCHEM\1\DATA\JHG28A.B\053_CCV.D\053_CCV.D#

7/28/2014 2:47 PM C:\ICPCHEM\1\RPTTMP\CCV-1.qct Page 1 of 1

CCV QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\053_CCV.D\053_CCV.D#
Date Acquired: Jul 28 2014  02:45 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCV
Misc Info:
Vial Number: 1206
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Dilution Factor: 1.00
QC Range (%): 89.5 - 110.5

QC Elements
Element Conc. RSD(%) Expected Rec (%) Flag
9 Be 23.81 ppb 2.56 25 95.24  
11 B 26.96 ppb 1.07 25 107.84  
23 Na 5,146. ppb 0.64 5,000 102.92  
25 Mg 4,992. ppb 0.77 5,000 99.84  
27 Al 504.5 ppb 0.52 500 100.9  
28 Si 638.3 ppb 7.90 500 127.66  
29 Si 721.3 ppb 24.59 500 144.26 Fail
39 K 4,947. ppb 0.65 5,000 98.94  
43 Ca 4,797. ppb 1.28 5,000 95.94  
44 Ca 4,853. ppb 0.42 5,000 97.06  
51 V 24.66 ppb 2.34 25 98.64  
52 Cr 24.61 ppb 1.85 25 98.44  
53 Cr 20.53 ppb 1.99 25 82.12  
55 Mn 24.91 ppb 1.02 25 99.64  
56 Fe 4,953. ppb 1.27 5,000 99.06  
57 Fe 4,851. ppb 0.90 5,000 97.02  
59 Co 24.58 ppb 0.90 25 98.32  
60 Ni 24.63 ppb 1.83 25 98.52  
63 Cu 25.14 ppb 1.54 25 100.56  
65 Cu 25.02 ppb 0.33 25 100.08  
66 Zn 24.5 ppb 2.13 25 98  
68 Zn 21.83 ppb 1.85 25 87.32  
75 As 24.4 ppb 0.68 25 97.6  
82 Se 25.42 ppb 0.55 25 101.68  
88 Sr 25.18 ppb 0.63 25 100.72  
89 Y -------- --- -------- --- #VALUE!  
98 Mo 24.99 ppb 1.90 25 99.96  
107 Ag 25.07 ppb 1.05 25 100.28  
109 Ag 25.02 ppb 1.54 25 100.08  
111 Cd 25.05 ppb 1.24 25 100.2  
114 Cd 25.17 ppb 1.55 25 100.68  
115 In -------- --- -------- --- #VALUE!  
118 Sn 24.15 ppb 0.16 25 96.6  
120 Sn 24.17 ppb 0.39 25 96.68  
121 Sb 23.95 ppb 1.88 25 95.8  
123 Sb 24.31 ppb 0.84 25 97.24  
135 Ba 23.82 ppb 0.90 25 95.28  
137 Ba 24.2 ppb 0.16 25 96.8  
182 W 24.55 ppb 1.38 25 98.2  
203 Tl 24.9 ppb 1.22 25 99.6  
205 Tl 24.81 ppb 0.50 25 99.24  
208 Pb 24.66 ppb 1.23 25 98.64  
232 Th 24.21 ppb 0.48 25 96.84  
238 U 24.67 ppb 0.81 25 98.68  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2626536.50 1.47 2737811.30 95.9 80 - 120.4  
45 Sc 2039484.80 0.99 2016878.10 101.1 80 - 120.4  
72 Ge 421682.41 1.74 420175.84 100.4 80 - 120.4  
159 Tb 3991208.80 1.03 3819393.30 104.5 80 - 120.4  
209 Bi 2487356.80 0.86 2381090.80 104.5 80 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000221 



C:\ICPCHEM\1\DATA\JHG28A.B\054_CCB.D\054_CCB.D#

7/28/2014 2:50 PM C:\ICPCHEM\1\RPTTMP\CCB-1.qct Page 1 of 1

CCB QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\054_CCB.D\054_CCB.D#
Date Acquired: Jul 28 2014  02:48 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCB
Misc Info:
Vial Number: 1207
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: 6-CCB
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) High Limit Flag
9 Be 0.0045 ppb 29.54 1.00  
11 B 1.287 ppb 6.37 1.00  
23 Na 214.9 ppb 5.60 1.00 Fail
25 Mg 1.654 ppb 43.32 1.00  
27 Al 0.5452 ppb 61.08 1.00  
28 Si 218.1 ppb 45.38 1.00  
29 Si 372.6 ppb 51.10 1.00 Fail
39 K -4.395 ppb 71.99 1.00  
43 Ca 2.051 ppb 244.47 1.00  
44 Ca -5.803 ppb 55.58 1.00  
51 V -0.1295 ppb 12.52 1.00  
52 Cr -0.0529 ppb 27.37 1.00  
53 Cr -3.599 ppb 1.87 1.00  
55 Mn 0.0542 ppb 22.35 1.00  
56 Fe -5.89 ppb 11.65 1.00  
57 Fe -6.456 ppb 42.50 1.00  
59 Co 0.0028 ppb 96.06 1.00  
60 Ni 0.224 ppb 7.20 1.00  
63 Cu 0.5801 ppb 3.63 1.00  
65 Cu 0.2647 ppb 11.16 1.00  
66 Zn 0.0705 ppb 103.60 1.00  
68 Zn -2.132 ppb 8.36 1.00  
75 As 0.2473 ppb 90.05 1.00  
82 Se 0.2701 ppb 112.51 1.00  
88 Sr -0.0005 ppb 1282.90 1.00  
89 Y -------- --- -------- ---  
98 Mo 0.0776 ppb 12.18 1.00  
107 Ag 0.0012 ppb 199.03 1.00  
109 Ag 0.0031 ppb 87.87 1.00  
111 Cd -0.1493 ppb 23.44 1.00  
114 Cd 0.0001 ppb 2525.90 1.00  
115 In -------- --- -------- ---  
118 Sn 0.0713 ppb 6.79 1.00  
120 Sn 0.0738 ppb 24.14 1.00  
121 Sb 0.0218 ppb 40.52 1.00  
123 Sb 0.0191 ppb 38.31 1.00  
135 Ba 0.0159 ppb 69.93 1.00  
137 Ba 0.0185 ppb 37.11 1.00  
182 W 0.1111 ppb 8.30 1.00  
203 Tl 0.012 ppb 24.46 1.00  
205 Tl 0.0137 ppb 16.60 1.00  
208 Pb 0.0103 ppb 101.64 1.00  
232 Th 0.0447 ppb 29.11 1.00  
238 U 0.0019 ppb 23.76 1.00  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2620394.80 1.06 2737811.30 95.7 79.5 - 120  
45 Sc 2022144.50 0.94 2016878.10 100.3 79.5 - 120  
72 Ge 419117.97 1.94 420175.84 99.7 79.5 - 120  
159 Tb 3968585.80 1.22 3819393.30 103.9 79.5 - 120  
209 Bi 2520431.00 2.02 2381090.80 105.9 79.5 - 120  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000222 



C:\ICPCHEM\1\DATA\JHG28A.B\055SMPL.D\055SMPL.D#

7/28/2014 2:54 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\055SMPL.D\055SMPL.D#
Date Acquired: Jul 28 2014  02:52 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-003
Misc Info: DILUTION 1.6/8
Vial Number: 2209
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 5.91 1.182 ppb 1.92 100.  
11 B 46.755 9.351 ppb 2.00 1000.  
23 Na 7,210. 1,442. ppb 1.55 200000.  
25 Mg 73,750. 14,750. ppb 1.21 200000.  
27 Al 351,600. 70,320. ppb 1.09 200000.  
28 Si -3,153. -630.6 ppb 8.99 #VALUE!  
29 Si -18,150. -3,630. ppb 4.69 10000. LOW
39 K 24,840. 4,968. ppb 0.89 200000.  
43 Ca 94,950. 18,990. ppb 0.63 #VALUE!  
44 Ca 91,550. 18,310. ppb 1.03 200000.  
51 V 3,346.5 669.3 ppb 0.56 1000.  
52 Cr 429.5 85.9 ppb 0.70 1000.  
53 Cr 443.65 88.73 ppb 1.56 #VALUE!  
55 Mn 6,175. 1,235. ppb 0.86 1000. >LDR
56 Fe 863,500. 172,700. ppb 0.84 #VALUE!  
57 Fe 819,000. 163,800. ppb 1.17 100000. >LDR
59 Co 283.75 56.75 ppb 1.35 1000.  
60 Ni 152.45 30.49 ppb 2.13 1000.  
63 Cu 1,719. 343.8 ppb 1.18 #VALUE!  
65 Cu 1,803. 360.6 ppb 0.88 1000.  
66 Zn 1,279.5 255.9 ppb 1.12 1000.  
68 Zn 1,279.5 255.9 ppb 1.50 #VALUE!  
75 As 11.6 2.32 ppb 7.03 1000.  
82 Se 27.74 5.548 ppb 8.26 1000.  
88 Sr 635.5 127.1 ppb 1.15 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 5.09 1.018 ppb 2.22 1000.  
107 Ag 0.3105 0.0621 ppb 20.05 500.  
109 Ag 0.2974 0.0595 ppb 6.88 #VALUE!  
111 Cd 1.0555 0.2111 ppb 17.02 #VALUE!  
114 Cd 0.55 0.11 ppb 26.20 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 25.08 5.016 ppb 0.95 1000.  
120 Sn 24.875 4.975 ppb 0.50 #VALUE!  
121 Sb 0.573 0.1146 ppb 6.83 #VALUE!  
123 Sb 0.6275 0.1255 ppb 3.33 1000.  
135 Ba 1,162. 232.4 ppb 0.81 1000.  
137 Ba 1,175.5 235.1 ppb 0.90 #VALUE!  
182 W 0.5685 0.1137 ppb --- #VALUE!  
203 Tl 5.625 1.125 ppb 4.37 1000.  
205 Tl 5.645 1.129 ppb 4.15 #VALUE!  
208 Pb 52.1 10.42 ppb 1.61 1000.  
232 Th 6.645 1.329 ppb 7.98 1000.  
238 U 5.02 1.004 ppb 1.88 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2680311.00 0.44 2737811.30 97.9 69.5 - 130  
45 Sc 2692689.80 1.77 2016878.10 133.5 69.5 - 130 IS Fail
72 Ge 442329.66 1.82 420175.84 105.3 69.5 - 130  
159 Tb 3943703.80 1.34 3819393.30 103.3 69.5 - 130  
209 Bi 2360392.30 1.20 2381090.80 99.1 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
1 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Fail

Katahdin Analytical Services 4000223 



C:\ICPCHEM\1\DATA\JHG28A.B\056SMPL.D\056SMPL.D#

7/28/2014 2:57 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\056SMPL.D\056SMPL.D#
Date Acquired: Jul 28 2014  02:55 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-004
Misc Info: DILUTION 1.6/8
Vial Number: 2210
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 3.79 0.758 ppb 3.09 100.  
11 B 48.355 9.671 ppb 2.51 1000.  
23 Na 10,535. 2,107. ppb 1.08 200000.  
25 Mg 108,800. 21,760. ppb 0.30 200000.  
27 Al 377,100. 75,420. ppb 0.48 200000.  
28 Si -247. -49.4 ppb 178.87 #VALUE!  
29 Si -8,730. -1,746. ppb 5.34 10000. LOW
39 K 29,015. 5,803. ppb 1.13 200000.  
43 Ca 221,250. 44,250. ppb 0.98 #VALUE!  
44 Ca 211,650. 42,330. ppb 0.78 200000.  
51 V 2,290. 458. ppb 1.65 1000.  
52 Cr 337.25 67.45 ppb 1.42 1000.  
53 Cr 357.25 71.45 ppb 1.69 #VALUE!  
55 Mn 7,655. 1,531. ppb 1.18 1000. >LDR
56 Fe 589,500. 117,900. ppb 1.12 #VALUE!  
57 Fe 559,000. 111,800. ppb 1.36 100000. >LDR
59 Co 316.7 63.34 ppb 1.38 1000.  
60 Ni 178.3 35.66 ppb 1.17 1000.  
63 Cu 1,183. 236.6 ppb 1.22 #VALUE!  
65 Cu 1,198.5 239.7 ppb 1.00 1000.  
66 Zn 1,244.5 248.9 ppb 1.11 1000.  
68 Zn 1,230.5 246.1 ppb 0.74 #VALUE!  
75 As 30.425 6.085 ppb 2.83 1000.  
82 Se 7.885 1.577 ppb 2.34 1000.  
88 Sr 3,082. 616.4 ppb 1.51 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 9.805 1.961 ppb 3.61 1000.  
107 Ag 0.4491 0.0898 ppb 11.48 500.  
109 Ag 0.4396 0.0879 ppb 4.54 #VALUE!  
111 Cd 0.8665 0.1733 ppb 10.31 #VALUE!  
114 Cd 0.9105 0.1821 ppb 7.39 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 25.76 5.152 ppb 1.53 1000.  
120 Sn 25.72 5.144 ppb 2.12 #VALUE!  
121 Sb 1.317 0.2634 ppb 1.06 #VALUE!  
123 Sb 1.378 0.2756 ppb 4.09 1000.  
135 Ba 1,058.5 211.7 ppb 1.13 1000.  
137 Ba 1,060.5 212.1 ppb 0.81 #VALUE!  
182 W 0.9605 0.1921 ppb --- #VALUE!  
203 Tl 4.661 0.9322 ppb 4.17 1000.  
205 Tl 4.561 0.9122 ppb 3.32 #VALUE!  
208 Pb 773. 154.6 ppb 1.62 1000.  
232 Th 4.5695 0.9139 ppb 2.75 1000.  
238 U 4.833 0.9666 ppb 0.82 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2601173.00 2.15 2737811.30 95.0 69.5 - 130  
45 Sc 2283569.50 1.02 2016878.10 113.2 69.5 - 130  
72 Ge 415248.34 1.93 420175.84 98.8 69.5 - 130  
159 Tb 3877636.50 0.63 3819393.30 101.5 69.5 - 130  
209 Bi 2332663.30 1.24 2381090.80 98.0 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000224 



C:\ICPCHEM\1\DATA\JHG28A.B\057SMPL.D\057SMPL.D#

7/28/2014 3:01 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\057SMPL.D\057SMPL.D#
Date Acquired: Jul 28 2014  02:59 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-005
Misc Info: DILUTION 1.6/8
Vial Number: 2211
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 4.869 0.9738 ppb 2.99 100.  
11 B 48.665 9.733 ppb 1.39 1000.  
23 Na 8,330. 1,666. ppb 1.91 200000.  
25 Mg 76,300. 15,260. ppb 1.29 200000.  
27 Al 416,700. 83,340. ppb 1.40 200000.  
28 Si -636.5 -127.3 ppb 68.24 #VALUE!  
29 Si -9,820. -1,964. ppb 11.62 10000. LOW
39 K 17,165. 3,433. ppb 1.40 200000.  
43 Ca 98,800. 19,760. ppb 0.19 #VALUE!  
44 Ca 95,100. 19,020. ppb 0.86 200000.  
51 V 2,831. 566.2 ppb 1.28 1000.  
52 Cr 529.5 105.9 ppb 1.39 1000.  
53 Cr 545.5 109.1 ppb 1.74 #VALUE!  
55 Mn 9,430. 1,886. ppb 1.28 1000. >LDR
56 Fe 737,000. 147,400. ppb 1.04 #VALUE!  
57 Fe 701,500. 140,300. ppb 1.41 100000. >LDR
59 Co 506.5 101.3 ppb 1.37 1000.  
60 Ni 187.9 37.58 ppb 1.22 1000.  
63 Cu 1,208.5 241.7 ppb 1.33 #VALUE!  
65 Cu 1,225.5 245.1 ppb 1.44 1000.  
66 Zn 1,128. 225.6 ppb 0.59 1000.  
68 Zn 1,129. 225.8 ppb 1.32 #VALUE!  
75 As 12.395 2.479 ppb 7.11 1000.  
82 Se 24.115 4.823 ppb 6.20 1000.  
88 Sr 1,188.5 237.7 ppb 1.85 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 27.695 5.539 ppb 3.95 1000.  
107 Ag 0.4922 0.0984 ppb 8.89 500.  
109 Ag 0.4415 0.0883 ppb 11.15 #VALUE!  
111 Cd 0.808 0.1616 ppb 7.64 #VALUE!  
114 Cd 0.687 0.1374 ppb 5.97 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 26.17 5.234 ppb 0.72 1000.  
120 Sn 26.3 5.26 ppb 2.53 #VALUE!  
121 Sb 0.9705 0.1941 ppb 7.62 #VALUE!  
123 Sb 1.0105 0.2021 ppb 2.58 1000.  
135 Ba 1,479. 295.8 ppb 1.58 1000.  
137 Ba 1,477.5 295.5 ppb 1.47 #VALUE!  
182 W 1.174 0.2348 ppb --- #VALUE!  
203 Tl 6.5 1.3 ppb 2.71 1000.  
205 Tl 6.46 1.292 ppb 4.19 #VALUE!  
208 Pb 54.05 10.81 ppb 2.20 1000.  
232 Th 7.67 1.534 ppb 3.06 1000.  
238 U 6.365 1.273 ppb 2.46 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2562943.00 1.75 2737811.30 93.6 69.5 - 130  
45 Sc 2306186.80 1.78 2016878.10 114.3 69.5 - 130  
72 Ge 411644.09 1.67 420175.84 98.0 69.5 - 130  
159 Tb 3789837.80 1.03 3819393.30 99.2 69.5 - 130  
209 Bi 2315853.80 1.67 2381090.80 97.3 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000225 



C:\ICPCHEM\1\DATA\JHG28A.B\058SMPL.D\058SMPL.D#

7/28/2014 3:04 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\058SMPL.D\058SMPL.D#
Date Acquired: Jul 28 2014  03:02 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-006
Misc Info: DILUTION 1.6/8
Vial Number: 2212
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 3.983 0.7966 ppb 0.95 100.  
11 B 97.6 19.52 ppb 3.51 1000.  
23 Na 22,100. 4,420. ppb 0.85 200000.  
25 Mg 103,500. 20,700. ppb 1.65 200000.  
27 Al 481,550. 96,310. ppb 1.49 200000.  
28 Si -1,405.5 -281.1 ppb 19.22 #VALUE!  
29 Si -10,180. -2,036. ppb 6.97 10000. LOW
39 K 1,480.5 296.1 ppb 2.12 200000.  
43 Ca 89,300. 17,860. ppb 2.15 #VALUE!  
44 Ca 87,650. 17,530. ppb 1.73 200000.  
51 V 2,741.5 548.3 ppb 1.63 1000.  
52 Cr 139.05 27.81 ppb 1.63 1000.  
53 Cr 154.35 30.87 ppb 2.39 #VALUE!  
55 Mn 14,985. 2,997. ppb 0.96 1000. >LDR
56 Fe 702,500. 140,500. ppb 1.10 #VALUE!  
57 Fe 663,000. 132,600. ppb 1.13 100000. >LDR
59 Co 385.95 77.19 ppb 1.46 1000.  
60 Ni 90.45 18.09 ppb 2.06 1000.  
63 Cu 683.5 136.7 ppb 1.01 #VALUE!  
65 Cu 689.5 137.9 ppb 0.96 1000.  
66 Zn 931. 186.2 ppb 1.36 1000.  
68 Zn 925.5 185.1 ppb 1.50 #VALUE!  
75 As 11.37 2.274 ppb 7.34 1000.  
82 Se 10.635 2.127 ppb 17.13 1000.  
88 Sr 1,046.5 209.3 ppb 1.66 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 3.122 0.6244 ppb 6.26 1000.  
107 Ag 1.0435 0.2087 ppb 3.39 500.  
109 Ag 1.0115 0.2023 ppb 4.30 #VALUE!  
111 Cd 0.847 0.1694 ppb 20.93 #VALUE!  
114 Cd 1.0105 0.2021 ppb 10.88 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 23.415 4.683 ppb 2.10 1000.  
120 Sn 23.39 4.678 ppb 1.10 #VALUE!  
121 Sb 0.5875 0.1175 ppb 7.19 #VALUE!  
123 Sb 0.503 0.1006 ppb 14.07 1000.  
135 Ba 928.5 185.7 ppb 1.43 1000.  
137 Ba 936. 187.2 ppb 1.47 #VALUE!  
182 W 0.155 0.031 ppb --- #VALUE!  
203 Tl 0.2726 0.0545 ppb 7.43 1000.  
205 Tl 0.2843 0.0569 ppb 7.02 #VALUE!  
208 Pb 25.86 5.172 ppb 1.76 1000.  
232 Th 5.005 1.001 ppb 1.79 1000.  
238 U 2.851 0.5702 ppb 2.10 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2561755.80 2.14 2737811.30 93.6 69.5 - 130  
45 Sc 2240461.80 1.55 2016878.10 111.1 69.5 - 130  
72 Ge 406926.22 1.62 420175.84 96.8 69.5 - 130  
159 Tb 3841172.50 1.90 3819393.30 100.6 69.5 - 130  
209 Bi 2324374.00 1.33 2381090.80 97.6 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000226 



C:\ICPCHEM\1\DATA\JHG28A.B\059SMPL.D\059SMPL.D#

7/28/2014 3:08 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\059SMPL.D\059SMPL.D#
Date Acquired: Jul 28 2014  03:06 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-007
Misc Info: DILUTION 1.6/8
Vial Number: 2301
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 5.03 1.006 ppb 1.49 100.  
11 B 59.4 11.88 ppb 3.01 1000.  
23 Na 7,085. 1,417. ppb 1.25 200000.  
25 Mg 73,900. 14,780. ppb 0.73 200000.  
27 Al 405,350. 81,070. ppb 0.72 200000.  
28 Si -1,881. -376.2 ppb 9.73 #VALUE!  
29 Si -9,850. -1,970. ppb 2.38 10000. LOW
39 K 11,415. 2,283. ppb 0.82 200000.  
43 Ca 205,050. 41,010. ppb 0.57 #VALUE!  
44 Ca 196,100. 39,220. ppb 0.58 200000.  
51 V 3,142. 628.4 ppb 0.47 1000.  
52 Cr 456.95 91.39 ppb 0.34 1000.  
53 Cr 473.35 94.67 ppb 0.18 #VALUE!  
55 Mn 17,880. 3,576. ppb 0.58 1000. >LDR
56 Fe 810,500. 162,100. ppb 0.04 #VALUE!  
57 Fe 770,000. 154,000. ppb 0.67 100000. >LDR
59 Co 567.5 113.5 ppb 0.66 1000.  
60 Ni 183.15 36.63 ppb 0.88 1000.  
63 Cu 1,155. 231. ppb 0.27 #VALUE!  
65 Cu 1,170. 234. ppb 0.19 1000.  
66 Zn 1,094.5 218.9 ppb 0.71 1000.  
68 Zn 1,108.5 221.7 ppb 0.66 #VALUE!  
75 As 24.515 4.903 ppb 2.38 1000.  
82 Se 15.53 3.106 ppb 14.75 1000.  
88 Sr 2,962. 592.4 ppb 0.67 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 17.375 3.475 ppb 2.74 1000.  
107 Ag 1.016 0.2032 ppb 5.55 500.  
109 Ag 0.9315 0.1863 ppb 11.54 #VALUE!  
111 Cd 4.818 0.9636 ppb 12.00 #VALUE!  
114 Cd 4.927 0.9854 ppb 2.77 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 27.81 5.562 ppb 3.37 1000.  
120 Sn 27.33 5.466 ppb 0.47 #VALUE!  
121 Sb 1.967 0.3934 ppb 5.47 #VALUE!  
123 Sb 2.046 0.4092 ppb 8.68 1000.  
135 Ba 1,892.5 378.5 ppb 0.27 1000.  
137 Ba 1,899. 379.8 ppb 0.39 #VALUE!  
182 W 0.4636 0.0927 ppb --- #VALUE!  
203 Tl 3.2415 0.6483 ppb 3.60 1000.  
205 Tl 3.214 0.6428 ppb 3.58 #VALUE!  
208 Pb 90.6 18.12 ppb 0.49 1000.  
232 Th 8.615 1.723 ppb 2.72 1000.  
238 U 6.41 1.282 ppb 2.02 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2497754.80 0.20 2737811.30 91.2 69.5 - 130  
45 Sc 2213158.80 0.80 2016878.10 109.7 69.5 - 130  
72 Ge 396587.22 0.72 420175.84 94.4 69.5 - 130  
159 Tb 3705191.30 0.47 3819393.30 97.0 69.5 - 130  
209 Bi 2266350.80 0.17 2381090.80 95.2 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000227 



C:\ICPCHEM\1\DATA\JHG28A.B\060SMPL.D\060SMPL.D#

7/28/2014 3:11 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\060SMPL.D\060SMPL.D#
Date Acquired: Jul 28 2014  03:09 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-008
Misc Info: DILUTION 1.6/8
Vial Number: 2302
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 5.33 1.066 ppb 2.79 100.  
11 B 50.2 10.04 ppb 0.52 1000.  
23 Na 13,185. 2,637. ppb 0.57 200000.  
25 Mg 133,400. 26,680. ppb 1.29 200000.  
27 Al 505,500. 101,100. ppb 1.35 200000.  
28 Si 8,960. 1,792. ppb 2.08 #VALUE!  
29 Si 102.25 20.45 ppb 320.98 10000.  
39 K 40,930. 8,186. ppb 0.31 200000.  
43 Ca 120,050. 24,010. ppb 0.50 #VALUE!  
44 Ca 116,300. 23,260. ppb 0.38 200000.  
51 V 3,133.5 626.7 ppb 1.21 1000.  
52 Cr 538.5 107.7 ppb 0.75 1000.  
53 Cr 556.5 111.3 ppb 1.27 #VALUE!  
55 Mn 16,640. 3,328. ppb 0.58 1000. >LDR
56 Fe 883,500. 176,700. ppb 0.56 #VALUE!  
57 Fe 832,500. 166,500. ppb 0.65 100000. >LDR
59 Co 409.7 81.94 ppb 0.44 1000.  
60 Ni 226.65 45.33 ppb 0.94 1000.  
63 Cu 1,540. 308. ppb 0.47 #VALUE!  
65 Cu 1,606.5 321.3 ppb 0.51 1000.  
66 Zn 1,326.5 265.3 ppb 0.40 1000.  
68 Zn 1,343. 268.6 ppb 0.32 #VALUE!  
75 As 13.765 2.753 ppb 8.72 1000.  
82 Se 14.545 2.909 ppb 4.24 1000.  
88 Sr 1,080. 216. ppb 1.17 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 8.145 1.629 ppb 1.04 1000.  
107 Ag 0.574 0.1148 ppb 1.98 500.  
109 Ag 0.5565 0.1113 ppb 5.82 #VALUE!  
111 Cd 1.2335 0.2467 ppb 0.49 #VALUE!  
114 Cd 0.97 0.194 ppb 4.66 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 25.76 5.152 ppb 0.85 1000.  
120 Sn 26.1 5.22 ppb 1.19 #VALUE!  
121 Sb 0.527 0.1054 ppb 14.76 #VALUE!  
123 Sb 0.4618 0.0924 ppb 1.26 1000.  
135 Ba 2,332.5 466.5 ppb 0.41 1000.  
137 Ba 2,347.5 469.5 ppb 0.60 #VALUE!  
182 W 0.6835 0.1367 ppb --- #VALUE!  
203 Tl 8.065 1.613 ppb 1.70 1000.  
205 Tl 7.98 1.596 ppb 1.09 #VALUE!  
208 Pb 37.945 7.589 ppb 1.40 1000.  
232 Th 7.125 1.425 ppb 1.37 1000.  
238 U 7.295 1.459 ppb 2.10 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2474129.30 0.36 2737811.30 90.4 69.5 - 130  
45 Sc 2291500.00 1.02 2016878.10 113.6 69.5 - 130  
72 Ge 396505.06 1.10 420175.84 94.4 69.5 - 130  
159 Tb 3637120.00 0.52 3819393.30 95.2 69.5 - 130  
209 Bi 2204886.30 1.26 2381090.80 92.6 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000228 



C:\ICPCHEM\1\DATA\JHG28A.B\061SMPL.D\061SMPL.D#

7/28/2014 3:15 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\061SMPL.D\061SMPL.D#
Date Acquired: Jul 28 2014  03:13 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-008L
Misc Info: DILUTION 0.4/10
Vial Number: 2303
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 25.00
Autodil  Factor: Undiluted
Final Dil Factor: 25.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 5.345 0.2138 ppb 6.28 100.  
11 B 56.425 2.257 ppb 2.22 1000.  
23 Na 17,727.5 709.1 ppb 1.06 200000.  
25 Mg 170,675. 6,827. ppb 0.12 200000.  
27 Al 638,750. 25,550. ppb 0.89 200000.  
28 Si 9,502.5 380.1 ppb 13.66 #VALUE!  
29 Si 9,677.5 387.1 ppb 21.41 10000.  
39 K 51,875. 2,075. ppb 0.43 200000.  
43 Ca 149,675. 5,987. ppb 1.89 #VALUE!  
44 Ca 151,325. 6,053. ppb 0.38 200000.  
51 V 3,405. 136.2 ppb 1.01 1000.  
52 Cr 586.25 23.45 ppb 0.23 1000.  
53 Cr 529. 21.16 ppb 0.53 #VALUE!  
55 Mn 18,387.5 735.5 ppb 1.34 1000.  
56 Fe 969,500. 38,780. ppb 0.83 #VALUE!  
57 Fe 929,500. 37,180. ppb 0.35 100000.  
59 Co 449. 17.96 ppb 0.73 1000.  
60 Ni 255.75 10.23 ppb 0.41 1000.  
63 Cu 1,786. 71.44 ppb 0.22 #VALUE!  
65 Cu 1,823. 72.92 ppb 0.74 1000.  
66 Zn 1,488.5 59.54 ppb 2.20 1000.  
68 Zn 1,456.25 58.25 ppb 0.79 #VALUE!  
75 As 18.665 0.7466 ppb 25.72 1000.  
82 Se 15.305 0.6122 ppb 5.30 1000.  
88 Sr 1,176. 47.04 ppb 0.67 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 8.8525 0.3541 ppb 7.10 1000.  
107 Ag 0.7735 0.0309 ppb 7.74 500.  
109 Ag 0.627 0.0251 ppb 1.54 #VALUE!  
111 Cd -2.52 -0.1008 ppb 9.65 #VALUE!  
114 Cd 1.0685 0.0427 ppb 14.66 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 27.325 1.093 ppb 3.49 1000.  
120 Sn 27.05 1.082 ppb 3.90 #VALUE!  
121 Sb 0.4955 0.0198 ppb 31.24 #VALUE!  
123 Sb 0.5878 0.0235 ppb 23.81 1000.  
135 Ba 2,421.75 96.87 ppb 1.73 1000.  
137 Ba 2,423.5 96.94 ppb 1.56 #VALUE!  
182 W 0.6995 0.028 ppb --- #VALUE!  
203 Tl 7.6575 0.3063 ppb 4.44 1000.  
205 Tl 7.8525 0.3141 ppb 2.99 #VALUE!  
208 Pb 37.45 1.498 ppb 0.83 1000.  
232 Th 7.085 0.2834 ppb 1.61 1000.  
238 U 7.0625 0.2825 ppb 1.56 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2445662.50 1.68 2737811.30 89.3 69.5 - 130  
45 Sc 1902526.00 0.79 2016878.10 94.3 69.5 - 130  
72 Ge 378281.34 0.76 420175.84 90.0 69.5 - 130  
159 Tb 3666731.50 0.89 3819393.30 96.0 69.5 - 130  
209 Bi 2316804.30 0.14 2381090.80 97.3 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

0 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Pass
ISTD: Pass

Katahdin Analytical Services 4000229 



C:\ICPCHEM\1\DATA\JHG28A.B\062SMPL.D\062SMPL.D#

7/28/2014 3:18 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\062SMPL.D\062SMPL.D#
Date Acquired: Jul 28 2014  03:16 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-008A
Misc Info: DILUTION 1.6/8
Vial Number: 2304
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 14.405 2.881 ppb 0.17 100.  
11 B 230.9 46.18 ppb 3.35 1000.  
23 Na 20,335. 4,067. ppb 1.10 200000.  
25 Mg 133,150. 26,630. ppb 1.46 200000.  
27 Al 510,500. 102,100. ppb 1.91 200000.  
28 Si 12,235. 2,447. ppb 1.23 #VALUE!  
29 Si 4,955.5 991.1 ppb 13.71 10000.  
39 K 48,520. 9,704. ppb 1.04 200000.  
43 Ca 119,700. 23,940. ppb 1.53 #VALUE!  
44 Ca 116,200. 23,240. ppb 1.18 200000.  
51 V 3,119. 623.8 ppb 0.82 1000.  
52 Cr 575. 115. ppb 0.86 1000.  
53 Cr 593. 118.6 ppb 1.49 #VALUE!  
55 Mn 16,480. 3,296. ppb 0.75 1000. >LDR
56 Fe 872,000. 174,400. ppb 1.26 #VALUE!  
57 Fe 829,500. 165,900. ppb 0.75 100000. >LDR
59 Co 414.85 82.97 ppb 1.15 1000.  
60 Ni 242.5 48.5 ppb 1.03 1000.  
63 Cu 1,546. 309.2 ppb 0.73 #VALUE!  
65 Cu 1,611.5 322.3 ppb 1.18 1000.  
66 Zn 1,396.5 279.3 ppb 0.51 1000.  
68 Zn 1,409. 281.8 ppb 0.55 #VALUE!  
75 As 55.05 11.01 ppb 3.57 1000.  
82 Se 58.75 11.75 ppb 2.95 1000.  
88 Sr 1,104. 220.8 ppb 1.03 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 52.4 10.48 ppb 1.08 1000.  
107 Ag 9.155 1.831 ppb 1.91 500.  
109 Ag 9.4 1.88 ppb 1.40 #VALUE!  
111 Cd 9.915 1.983 ppb 5.72 #VALUE!  
114 Cd 9.955 1.991 ppb 1.82 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 69.55 13.91 ppb 0.67 1000.  
120 Sn 70.15 14.03 ppb 1.06 #VALUE!  
121 Sb 9.68 1.936 ppb 1.74 #VALUE!  
123 Sb 9.905 1.981 ppb 1.23 1000.  
135 Ba 2,340.5 468.1 ppb 0.77 1000.  
137 Ba 2,351. 470.2 ppb 0.86 #VALUE!  
182 W 48.74 9.748 ppb --- #VALUE!  
203 Tl 17.535 3.507 ppb 2.63 1000.  
205 Tl 17.725 3.545 ppb 1.75 #VALUE!  
208 Pb 47.065 9.413 ppb 1.03 1000.  
232 Th 17.095 3.419 ppb 1.11 1000.  
238 U 17.14 3.428 ppb 1.52 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2484819.00 0.59 2737811.30 90.8 69.5 - 130  
45 Sc 2269753.80 1.29 2016878.10 112.5 69.5 - 130  
72 Ge 393682.00 0.44 420175.84 93.7 69.5 - 130  
159 Tb 3565846.50 0.78 3819393.30 93.4 69.5 - 130  
209 Bi 2164925.50 0.67 2381090.80 90.9 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000230 



C:\ICPCHEM\1\DATA\JHG28A.B\063SMPL.D\063SMPL.D#

7/28/2014 3:22 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\063SMPL.D\063SMPL.D#
Date Acquired: Jul 28 2014  03:20 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-008S
Misc Info: DILUTION 1.6/8
Vial Number: 2305
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 49.415 9.883 ppb 1.66 100.  
11 B 434.05 86.81 ppb 2.33 1000.  
23 Na 14,285. 2,857. ppb 0.66 200000.  
25 Mg 109,450. 21,890. ppb 1.28 200000.  
27 Al 548,000. 109,600. ppb 0.89 200000.  
28 Si 16,970. 3,394. ppb 0.64 #VALUE!  
29 Si 8,975. 1,795. ppb 2.81 10000.  
39 K 52,550. 10,510. ppb 0.46 200000.  
43 Ca 86,700. 17,340. ppb 0.40 #VALUE!  
44 Ca 84,600. 16,920. ppb 0.30 200000.  
51 V 3,535. 707. ppb 0.04 1000.  
52 Cr 683. 136.6 ppb 0.57 1000.  
53 Cr 701.5 140.3 ppb 1.99 #VALUE!  
55 Mn 9,990. 1,998. ppb 0.44 1000. >LDR
56 Fe 885,000. 177,000. ppb 0.36 #VALUE!  
57 Fe 838,500. 167,700. ppb 0.60 100000. >LDR
59 Co 772. 154.4 ppb 0.56 1000.  
60 Ni 628.5 125.7 ppb 0.32 1000.  
63 Cu 1,634.5 326.9 ppb 1.31 #VALUE!  
65 Cu 1,701. 340.2 ppb 1.13 1000.  
66 Zn 1,735.5 347.1 ppb 0.30 1000.  
68 Zn 1,775.5 355.1 ppb 0.67 #VALUE!  
75 As 93.2 18.64 ppb 1.57 1000.  
82 Se 97.65 19.53 ppb 0.72 1000.  
88 Sr 1,231. 246.2 ppb 0.27 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 188.7 37.74 ppb 0.88 1000.  
107 Ag 44.41 8.882 ppb 0.76 500.  
109 Ag 44.305 8.861 ppb 0.59 #VALUE!  
111 Cd 217.25 43.45 ppb 0.76 #VALUE!  
114 Cd 217.15 43.43 ppb 0.30 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 439.2 87.84 ppb 0.75 1000.  
120 Sn 439.05 87.81 ppb 0.81 #VALUE!  
121 Sb 11.705 2.341 ppb 1.98 #VALUE!  
123 Sb 11.585 2.317 ppb 3.27 1000.  
135 Ba 3,984. 796.8 ppb 0.62 1000.  
137 Ba 4,005.5 801.1 ppb 0.52 #VALUE!  
182 W 14.3 2.86 ppb --- #VALUE!  
203 Tl 109.8 21.96 ppb 1.12 1000.  
205 Tl 109.2 21.84 ppb 0.90 #VALUE!  
208 Pb 137.9 27.58 ppb 0.66 1000.  
232 Th 6.4 1.28 ppb 0.35 1000.  
238 U 108.25 21.65 ppb 0.65 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2470718.00 1.16 2737811.30 90.2 69.5 - 130  
45 Sc 2306186.80 0.22 2016878.10 114.3 69.5 - 130  
72 Ge 389302.25 0.80 420175.84 92.7 69.5 - 130  
159 Tb 3585004.50 0.55 3819393.30 93.9 69.5 - 130  
209 Bi 2151603.80 1.19 2381090.80 90.4 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000231 



C:\ICPCHEM\1\DATA\JHG28A.B\064SMPL.D\064SMPL.D#

7/28/2014 3:25 PM C:\ICPCHEM\1\RPTTMP\sam-1.qct Page 1 of 1

Sample QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\064SMPL.D\064SMPL.D#
Date Acquired: Jul 28 2014  03:23 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: SH4986-008P
Misc Info: DILUTION 1.6/8
Vial Number: 2306
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: Sample
Dilution Factor: 5.00
Autodil  Factor: Undiluted
Final Dil Factor: 5.00

QC Elements
Element Corr Conc Raw Conc Units RSD(%) High Limit Flag
9 Be 46.76 9.352 ppb 0.68 100.  
11 B 430.3 86.06 ppb 0.47 1000.  
23 Na 23,700. 4,740. ppb 0.27 200000.  
25 Mg 140,950. 28,190. ppb 0.70 200000.  
27 Al 531,000. 106,200. ppb 0.70 200000.  
28 Si 14,145. 2,829. ppb 2.37 #VALUE!  
29 Si 9,720. 1,944. ppb 3.66 10000.  
39 K 40,780. 8,156. ppb 0.39 200000.  
43 Ca 166,050. 33,210. ppb 0.91 #VALUE!  
44 Ca 160,900. 32,180. ppb 0.72 200000.  
51 V 2,971. 594.2 ppb 0.87 1000.  
52 Cr 534.5 106.9 ppb 0.92 1000.  
53 Cr 552. 110.4 ppb 1.59 #VALUE!  
55 Mn 12,230. 2,446. ppb 0.95 1000. >LDR
56 Fe 714,000. 142,800. ppb 0.86 #VALUE!  
57 Fe 679,500. 135,900. ppb 0.91 100000. >LDR
59 Co 747.5 149.5 ppb 1.72 1000.  
60 Ni 618. 123.6 ppb 0.65 1000.  
63 Cu 1,717. 343.4 ppb 1.06 #VALUE!  
65 Cu 1,785. 357. ppb 1.09 1000.  
66 Zn 1,571. 314.2 ppb 0.58 1000.  
68 Zn 1,621. 324.2 ppb 0.70 #VALUE!  
75 As 95.25 19.05 ppb 1.58 1000.  
82 Se 92.6 18.52 ppb 0.35 1000.  
88 Sr 1,782.5 356.5 ppb 0.11 1000.  
89 Y ---- -------- --- --- #VALUE!  
98 Mo 205.5 41.1 ppb 0.46 1000.  
107 Ag 44.58 8.916 ppb 1.58 500.  
109 Ag 44.47 8.894 ppb 0.60 #VALUE!  
111 Cd 215.65 43.13 ppb 1.33 #VALUE!  
114 Cd 215.85 43.17 ppb 0.59 1000.  
115 In ---- -------- --- --- #VALUE!  
118 Sn 441.25 88.25 ppb 0.73 1000.  
120 Sn 441.4 88.28 ppb 0.38 #VALUE!  
121 Sb 14.54 2.908 ppb 2.31 #VALUE!  
123 Sb 14.55 2.91 ppb 2.68 1000.  
135 Ba 3,860.5 772.1 ppb 0.48 1000.  
137 Ba 3,871.5 774.3 ppb 0.27 #VALUE!  
182 W 18.725 3.745 ppb --- #VALUE!  
203 Tl 104.9 20.98 ppb 1.21 1000.  
205 Tl 104.35 20.87 ppb 0.85 #VALUE!  
208 Pb 123.7 24.74 ppb 0.69 1000.  
232 Th 4.7365 0.9473 ppb 2.18 1000.  
238 U 106.45 21.29 ppb 0.87 1000.  

ISTD Elements
Element CPS Mean RSD(%)  Ref Value Rec(%) QC Range(%) Flag
6 Li 2497091.30 0.07 2737811.30 91.2 69.5 - 130  
45 Sc 2118942.50 0.39 2016878.10 105.1 69.5 - 130  
72 Ge 382801.38 0.76 420175.84 91.1 69.5 - 130  
159 Tb 3549348.30 0.51 3819393.30 92.9 69.5 - 130  
209 Bi 2160468.50 1.04 2381090.80 90.7 69.5 - 130  
   ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

2 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000232 



C:\ICPCHEM\1\DATA\JHG28A.B\065_CCV.D\065_CCV.D#

7/28/2014 3:29 PM C:\ICPCHEM\1\RPTTMP\CCV-1.qct Page 1 of 1

CCV QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\065_CCV.D\065_CCV.D#
Date Acquired: Jul 28 2014  03:27 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCV
Misc Info:
Vial Number: 1206
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Dilution Factor: 1.00
QC Range (%): 89.5 - 110.5

QC Elements
Element Conc. RSD(%) Expected Rec (%) Flag
9 Be 22.92 ppb 0.57 25 91.68  
11 B 26.34 ppb 1.11 25 105.36  
23 Na 5,015. ppb 0.50 5,000 100.3  
25 Mg 5,083. ppb 0.65 5,000 101.66  
27 Al 516.3 ppb 0.04 500 103.26  
28 Si 399.5 ppb 23.38 500 79.9  
29 Si 896.5 ppb 18.46 500 179.3 Fail
39 K 4,952. ppb 0.32 5,000 99.04  
43 Ca 4,934. ppb 0.51 5,000 98.68  
44 Ca 4,867. ppb 0.43 5,000 97.34  
51 V 24.28 ppb 1.42 25 97.12  
52 Cr 24.22 ppb 1.42 25 96.88  
53 Cr 20.84 ppb 2.45 25 83.36  
55 Mn 25.14 ppb 0.87 25 100.56  
56 Fe 4,954. ppb 1.75 5,000 99.08  
57 Fe 4,816. ppb 1.18 5,000 96.32  
59 Co 24.47 ppb 2.87 25 97.88  
60 Ni 24.48 ppb 0.95 25 97.92  
63 Cu 24.56 ppb 0.48 25 98.24  
65 Cu 24.9 ppb 0.56 25 99.6  
66 Zn 24.65 ppb 0.68 25 98.6  
68 Zn 22.43 ppb 3.59 25 89.72  
75 As 24.67 ppb 0.63 25 98.68  
82 Se 25.3 ppb 2.02 25 101.2  
88 Sr 25.45 ppb 1.94 25 101.8  
89 Y -------- --- -------- --- #VALUE!  
98 Mo 25.19 ppb 1.28 25 100.76  
107 Ag 25.33 ppb 0.98 25 101.32  
109 Ag 25.28 ppb 2.02 25 101.12  
111 Cd 25.27 ppb 1.71 25 101.08  
114 Cd 25.69 ppb 1.05 25 102.76  
115 In -------- --- -------- --- #VALUE!  
118 Sn 23.95 ppb 0.54 25 95.8  
120 Sn 23.99 ppb 1.02 25 95.96  
121 Sb 23.63 ppb 1.09 25 94.52  
123 Sb 24.06 ppb 0.19 25 96.24  
135 Ba 24.03 ppb 1.05 25 96.12  
137 Ba 24.02 ppb 0.61 25 96.08  
182 W 24.7 ppb 1.24 25 98.8  
203 Tl 24.56 ppb 1.29 25 98.24  
205 Tl 24.58 ppb 0.52 25 98.32  
208 Pb 24.54 ppb 0.77 25 98.16  
232 Th 24.34 ppb 1.43 25 97.36  
238 U 24.76 ppb 0.26 25 99.04  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2481283.80 0.71 2737811.30 90.6 80 - 120.4  
45 Sc 1801459.40 0.62 2016878.10 89.3 80 - 120.4  
72 Ge 374891.66 1.50 420175.84 89.2 80 - 120.4  
159 Tb 3651446.50 0.80 3819393.30 95.6 80 - 120.4  
209 Bi 2313819.30 1.02 2381090.80 97.2 80 - 120.4  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000233 



C:\ICPCHEM\1\DATA\JHG28A.B\066_CCB.D\066_CCB.D#

7/28/2014 3:32 PM C:\ICPCHEM\1\RPTTMP\CCB-1.qct Page 1 of 1

CCB QC Report
Data File: C:\ICPCHEM\1\DATA\JHG28A.B\066_CCB.D\066_CCB.D#
Date Acquired: Jul 28 2014  03:30 pm
Acq. Method: K2008ES2.M
Operator: EAM
Sample Name: CCB
Misc Info:
Vial Number: 1207
Current Method: C:\ICPCHEM\1\METHODS\K2008ES2.M
Calibration File: C:\ICPCHEM\1\CALIB\K2008ES2.C
Last Cal. Update: Jul 28 2014  12:48 pm
Sample Type: 6-CCB
Dilution Factor: 1.00

QC Elements
Element Conc. RSD(%) High Limit Flag
9 Be 0.005 ppb 30.44 1.00  
11 B 1.052 ppb 16.47 1.00  
23 Na 31.69 ppb 2.72 1.00  
25 Mg 0.8713 ppb 25.50 1.00  
27 Al 0.6464 ppb 32.72 1.00  
28 Si -87.69 ppb 94.07 1.00  
29 Si 689.6 ppb 25.33 1.00 Fail
39 K 2.616 ppb 174.69 1.00  
43 Ca -0.5211 ppb 257.53 1.00  
44 Ca -12.65 ppb 16.72 1.00  
51 V -0.0033 ppb 2464.40 1.00  
52 Cr -0.0637 ppb 29.85 1.00  
53 Cr -3.461 ppb 7.91 1.00  
55 Mn 0.3409 ppb 5.48 1.00  
56 Fe -8.712 ppb 16.01 1.00  
57 Fe -8.747 ppb 76.63 1.00  
59 Co -0.0082 ppb 43.82 1.00  
60 Ni 0.0116 ppb 215.38 1.00  
63 Cu 0.0807 ppb 12.55 1.00  
65 Cu 0.0901 ppb 6.37 1.00  
66 Zn 0.0353 ppb 52.39 1.00  
68 Zn -2.26 ppb 15.48 1.00  
75 As 0.0676 ppb 44.86 1.00  
82 Se -0.338 ppb 122.34 1.00  
88 Sr -0.0014 ppb 157.46 1.00  
89 Y -------- --- -------- ---  
98 Mo 0.0752 ppb 10.30 1.00  
107 Ag 0.0042 ppb 16.35 1.00  
109 Ag 0.0014 ppb 239.37 1.00  
111 Cd -0.1524 ppb 21.06 1.00  
114 Cd 0.0023 ppb 91.54 1.00  
115 In -------- --- -------- ---  
118 Sn 0.08 ppb 20.01 1.00  
120 Sn 0.0755 ppb 31.67 1.00  
121 Sb 0.0164 ppb 55.82 1.00  
123 Sb 0.0141 ppb 51.54 1.00  
135 Ba 0.0083 ppb 58.88 1.00  
137 Ba 0.0114 ppb 30.83 1.00  
182 W 0.0969 ppb 9.98 1.00  
203 Tl 0.013 ppb 61.31 1.00  
205 Tl 0.0094 ppb 8.62 1.00  
208 Pb -0.0044 ppb 116.93 1.00  
232 Th 0.0337 ppb 46.07 1.00  
238 U 0.0018 ppb 36.13 1.00  

ISTD Elements
Element CPS Mean RSD(%) Ref Value Rec(%) QC Range(%) Flag
6 Li 2436235.00 0.91 2737811.30 89.0 79.5 - 120  
45 Sc 1785164.40 0.66 2016878.10 88.5 79.5 - 120  
72 Ge 373394.16 1.92 420175.84 88.9 79.5 - 120  
159 Tb 3594432.50 1.77 3819393.30 94.1 79.5 - 120  
209 Bi 2328294.80 1.36 2381090.80 97.8 79.5 - 120  

ISTD Ref File : C:\ICPCHEM\1\DATA\JHG28A.B\013CALB.D\013CALB.D#

1 :Element Failures 0 :Max. Number of Failures Allowed
0 :ISTD Failures 0 :Max. Number of ISTD Failures Allowed

Data Results:
Analytes: Fail
ISTD: Pass

Katahdin Analytical Services 4000234 
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DM-003 – Revision 5 – 03/28/2014 

 
 

KATAHDIN ANALYTICAL SERVICES – INORGANIC DATA QUALIFIERS  
(Refer to BOD Qualifiers Page for BOD footnotes) 

 
The sampled date indicated on the attached Report(s) of Analysis (ROA) is the date for which a grab sample was 
collected or the date for which a composite sample was completed.   Beginning and start times for composite samples can 
be found on the Chain-of-Custody.  
 
U Indicates the compound was analyzed for but not detected above the specified level.  This level may be the Limit 

of Quantitation (LOQ)(previously called Practical Quantitation Level (PQL)), the Limit of Detection (LOD) or 
Method Detection Limit (MDL) as required by the client. 

 
Note:  All results reported as “U” MDL have a 50% rate for false negatives compared to those results reported as 
“U” PQL/LOQ or “U” LOD, where the rate of false negatives is <1%. 

 
E Estimated value.  This flag identifies compounds whose concentrations exceed the upper level of the calibration 

range of the instrument for that specific analysis. 
 
J Estimated value.  The analyte was detected in the sample at a concentration less than the laboratory Limit of 

Quantitation (LOQ)(previously called Practical Quantitation Limit (PQL)), but above the Method Detection Limit 
(MDL). 

 
I-7 The laboratory’s Practical Quantitation Level could not be achieved for this parameter due to sample composition, 

matrix effects, sample volume, or quantity used for analysis. 
 
A-4 Please refer to cover letter or narrative for further information. 
 
H_   Please note that the regulatory holding time for _______ is “analyze immediately”.  Ideally, this analysis must be 

performed in the field at the time of sample collection.  _______ for this sample was not performed at the time of 
sample collection.  The analysis was performed as soon as possible after receipt by the laboratory.   

 
 H1 pH       H2 DO 
 H3 sulfite       H4 residual chlorine 
 
T1    The client did not provide the full volume of at least one liter for analysis of TSS.  Therefore, the PQL of 2.5 mg/L 

could not be achieved. 
 
T2  The client provided the required volume of at least one liter for analysis of TSS, but the laboratory could not filter 

the full one liter volume due to the sample matrix.  Therefore, the PQL of 2.5 mg/L could not be achieved. 
 
M1 The matrix spike and/or matrix spike duplicate recovery performed on this sample was outside of the laboratory 

acceptance criteria.  Sample matrix is suspected.  The laboratory criteria was met for the Laboratory Control 
Sample (LCS) analyzed concurrently with this sample. 

 
M2 The matrix spike and/or matrix spike duplicate recovery was outside of the laboratory acceptance criteria.  The 

native sample concentration is greater than four times the spike added concentration so the spike added could 
not be distinguished from the native sample concentration.   

 
R1 The relative percent difference (RPD) between the duplicate analyses performed on this sample was outside of 

the laboratory acceptance criteria (when both values are greater than ten times the PQL). 
 
MCL Maximum Contaminant Level     NL No limit 
 
NFL No Free Liquid Present      FLP Free Liquid Present 
 
NOD No Odor Detected       TON Threshold Odor Number 
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Raw Data Section
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Appendix E 
Data Validation Summary Reports 

 



DataQual 
Environmental Services, LLC 

CH2M HILL 
150 l 0 Conference Center Drive 
Suite 200 
Chantilly, VA 20 151 

August 26; 2014 
SDG#s Sl-14986 & SH054 7, Katahdin Laboratory 
Naval Activity Puerto Rico - SWMU67 

Dear Mr. Zamboni, 

The following Data Validation report is provided as requested for che parameters noted in 
the table below for SDG #'s SH4986 & SH054 7. The data valiidation was performed in 
accordance with the SW-846 method 6020A for the metal analyte cobalt on ly. the Region 
11 Standard Operating Procedure for lCP-MS Data Validation (HW-2b Revision 15) and 
professional judgmenl Al I areas of concern are discussed in the body of the report and a 
summary of data qualificacions is provided. 

I Co by 
Sample LO Lab lD Matrix 6020A 

NAPR-W67-SB09-0507 SH0547-00J soi I x I 
NAPR-W67-SB09-0507MS I SH0547-00 I MS soi I x 

NAPR-W67-SB09-0507MSD SH0547 -00 I MSD soi I '{ 

NAPR-W67-SB09P-0507 SH0547-002 soil x I 
APR-W67-EBO 1-012414 SH0547-003 w~1ter x 
NAPR-W67-SB09R-0507 SH4986-00 I soil x 

NA PR- W6 7-SB09RP-0507 SH4986-002 S(>il x 
NAPR-W67-SB I 0-0507 I SH4986-003 soil x 
NAPR-W67-SBl l-0507 SH4986-004 sC>il x 
NAPR-W67-SB 12-0507 SH4986-005 soil x 
NAPR-W67-SB 12-0709 SH4986-006 soil x 
NAPR-W67-SB l 3-0507 SH4986-007 soil '< 
NAPR-W67-SB 14-0507 SH4986-008 soil x 

NAPR-W67-SB 14-0507MS SH4986-008M S soil x 
NAPR-W67-SB I 4-0507MSP SH4986-008MSD soil x 

NAPR-W67-EBO 1-070314 SH4986-009 waiter x 

The following quality control samples were provided with this SDG: sample NAPR
W67-EBO 1-0 J 24 l 4 - rinse blank and sample NAPR-W67-SB09RP-0507-field duplicate 
of sample :--JAPR-W67-S809R-0507 

5830 Amberway Drive • St. Louis, MO 63128 • 314-330-132i' • Fox 314-849-6264 
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The samples were evaluated based on the following criteria: 

• Data Completeness * 
• Sample Condition * 
• Technical Holding Times * 
• ICP MS Tuning * 
• Initial/Continuing Calibra tions * 
• TCSNICSAB Standards * 
• Blanks * 
• Internal Standards * 
• Laboratory Control Samples * 
• Matrix Spike Recoveries * 
• Matrix Spike Duplicate RPDs * 
• Serial Dilutions * 
• Field Duplicates * 
• ldentification/Quantitation * 
• Reporting Limits * 

- jndicates that qualiflcations were not required based ein this criteria 

Overall Evaluation of D ata/Potential Usability Issues 

A summary of qualifications appl ied to the sample results are noted below for the 
fractions validated . Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this nanative. If an issue is not addressed there were 
no actions required based on unmet quality criteria. When more than one qual ifier is 
associated with a compound/analyte the validator bas chosen the qualifier that best 
ind icates possible bias in the results and flagged the data acco rdingly. However, 
information regarding all quality control issues is provided in the body of the report and 
on the qual ification summary page. Please note that when a compound or anaJyte is 
flagged due to blank contamination the BL gual ifier code takes precedence over all other 
qualifier codes except a code that explains rejected data. 

Cobalt bv 6020A 

No qualifications were requi red in the samples in this SDG. 

Specific Evaluation of Data 

Data Completeness 

The data packages were received intact and complete. No resubmissions were requtred. 

CH2M HILL NAPR SWMU 67 
S:DG#'s SH4986 & SH0547 
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Technical Holding Times 

According to chain of custody records, sampling was pe(forn1ed on l/24/14 & 7/3/14. 
Samples were received at Katahdin on 1/25/ 14 & 7/8/ 14. All sample preparation and 
analysis was performed within Region 11 and method holding time requirements. 

A summary of qualifications required is provided on the following page. Please do not 
hesitate to contact DataQual ES with any questions regarding th.is validation report. 

Sincerely, 

~±:v~~M~ 
Vice President 

CH2M HILL NAPR SWMU 67 
S:DG#'s SH4986 & SH0547 
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Cobalt bv 6020A 

Sam le 1D 
No qualifica1ions were required 

Summary of Data Qualifications 

Anal te Resul ts I Q flag 

CH2M HILL NAPR SWMU 67 
SDGifs SH4986 & SH0547 

Q Code 
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Glossary of Qualification Flags and Ablbreviations 

Qualification Flags (Q-Flags) 

U not detected above rhe repo1ted sample quantitation limit 
.J estimated value 
U.T reported quantitat ion limit is qualified as estimated 
N analyte has been tentatively identified 
JN analyte has been tentat ively identified, estimated value 
R result is rejected; the presence or absence of the analyte canliOt be verified 

Method/ Preparation/ Field QC Blank Qualification Flags CO-Flags} 

Organic Methods 

NA The sample result for the blank contaminant is greater than the RL 
(2X sample RL for common laboratory contaminants) when the 
blank value is less than the RL. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 

U"' The sample result for the blank contami111ant is Jess than the RL 
(2X sample Rl for common laboratory contaminants) bur greater 
than the MDL when the blanl value is less than the RL The 
sample result for the blank contaminant is qualified as non-detect 
U at the reported concenttation. 

RL * * The sample result for the blank contaminant is less rhan the RL 
(2X sample RL for common laboratory contaminants) but greater 
than the MDL when the blank value is less than the RL. The 
sample resul t for the blank contan1inant is changed to the RL and 
qualified as non-detect U. 

Inorganic Methods 

~ This guidelme is used when 1Jie laboratory ts reporlmg non-tfo1ec1s 10 the MDI . .. This gu1dellnc 
is used when the laboratory is teportin& 11on-detec1s to the ll L 

ICB/CCB/PB Action: 

No Action - The sam.ple result is greater than the RL and greater than ten 
times (I OX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the RL, result is reported as non-detect at 
the RL *or at the reported concentration**, when the 
tCB/CCB/PB result is less or greater than the RL. 

CH2M HILL NAPR SWMU 67 
S.DG#'s SH4986 & SH0547 
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Glossary of Qualification Flags and Abbreviations, continued 

R-

J-

J/UJ-

Sample result is greater than the RL and less than the 
fCB/CCB/PB value when the ICBl'CCB/PB value is greater 
than the RL. 
Sample result is greater than the ICB/CCB/PB value but less 
than l OX the 1CB/CCB/PB value when ICB/CCB/PB value is 
greater than the RL. 
Sample result is less than 1 OX RL when blank result is below 
the negatjve RL. 

e This gi11dd111e is use<l when the laborntory i~ reporting 11on-detec1s to the MDI •. •• TlllS guideline 
1s us~d when th~ laboratory 1s repon1ng non-detects 10 the R l. 

Field QC Blank action: 

Note - Use.field blanks to qualify data only (/ jle!d blank results are grearer !hon 
prep blank resulrs. 

Do not use rins(l[e blank assocwted with soils ro qual{fy warer samples 
ond vice versa. 

No Action - The sample result is greater than the RL and greater than ten 
times (I OX) che blar1k value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the RL, result is reporred as non-detect at 
the RL * 01· aL the reported concentration**. when the FB 
result is less or greater than tbe RL.. 

R - Sample result is greater than the RL and less than the FR 
value when the FB value is greater than the RL. 

J - Sample result is greater than the FB va lue but less than I OX 
the FB value when FB value is greater than the RL. 

· This guideline is L1$ed when the lnboratory is report111g non-deteC!S to the MDI.. • • Thi$ guideline 
is used when the laboratory is rcponing no11-de1cc1s 10 the R L 

General Abbreviations 

RL/LOD 
PQL 
IDL 
MDL 
CRQULOQ 
+ 

reporting limit 
practical quantitation ltmit 
instrument detection Jimit 
method detection limit 
contract requfred quantitation limit 
positive result 
non-detect result 

CH2M HILL NAPR SWMU 67 
SDG#'s SH4986 & SH0547 
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I Qualifier 

TN 

BSL 

BSH 

BD 

BRL 

ISL 

!SH 

MSL 

MSH 

Ml 

MDP 

2S 

SSL 

SSH 

SD 

!CL 

JCH 

ICB 

CCL 

CCH 

LO 

HT 

PD 

2C 

LR 

BL 

RE 

DL 

PD 

OT 

%SOL 

QUALIFIER CODE REFERENCE 

I Description 

Tune 

Blank Spilic/LCS - High Recovery 

Blank Sp1kc/LCS - Low Recovery 

BIDnk Sp1ke1Blnnk Spike Duplicn1e (LCS/LCSD) Precision 

Below Reporting L1111it 

Jrnemal Sia11dard - Low Recovery 

lnlemal S1aridard - High Recovery 

Mainx Spike andfor Ma1r1i- Spike Duplicaie ·Low Recovery 

Mam~ Spike and/or Matnx Spike Dupllca1c - High Recovery 

Matrix interference obscuring the raw daia 

Ma1rix Sp1ke/Matnx Spike Duplicate PreClSlon 

Second Source - Bad reprod11cib1li1y bctwcen 1andem dc1ec1ors 

Spiked Surrogate • Low Recovc1 y 

Spiked Surrogate · High Recovery 

Serial Dilu11on Reproducibility 

lni11al Calibration • Low Relauvc Response Fac1ors (RRF) 

ln111al Calibrauon - High Relaiivc Response Fac1ors (RRF) 

Initial Calibration· Bad L111ear1ty or Curve Funct1011 

Co11tin11111g Callbra11on - Low Recovery or %Differcnc~ 

Conilnuing Calibration - High Recovery or %Difference 

Lab D11pJica1e Reproduc1b1lity 

Hol(ling Time 

Pcs1icidc Dcgraliat1on 

Second Column - Poor Dual Column Reproducibility 

Concenirmion Exceeds Lin~~r Range 

Blank Contamination 

Redundant Result - due 10 Re-analysis or Re-extraction 

Redundant Result - due 10 Oilu11on 

Field Dupl 1cale 

Other - exp lamed in data val1datio11 repon 

High moisture eo111cn1 

CH2M HILL NAPR SWMU 67 
SDG#"s SH4986 & SH0547 
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lNORGANtC AN AL YSIS DA 1' A SHEET 

Lab Name: Katahdin Analytical Services 

MatrL~ : SOIL 

Client Field TD: NAPR-W67-SB09R-0507 

SDG Name: SH4986 

Percent Solids: 82.9 Lab Sample ID: SH4986-00 l 

Concent ration Uni ts : mg/Kg drywt 

ADJUSTED 

CAS No. Analyte Concentration C Q M DF LOQ MDL 

7440-48-4 COBALT, TOTAL 24.8 MS 5 0.072 0.0039 

Comments: 

FORM I - IN 

LOD 

0.022 

008 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services 

Matrix; SOU. 

Client Field ID: APR-W6?-SB09RP-0507 

SDGName: SH4986 

Percent Solids: 82.2 Lab Sample ID: SH4986-002 

Concentration Units : mg/Kg drywt 

ADJUSTED 

CAS No. Analyte Concentr a tion C Q M DF LOQ MDL LOD 

7440-48-4 COBALT. TOTAL 25.9 MS 5 0.069 0.0038 0.021 

Comments: 

FORM I - IN 

ooa 
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INORGANIC ANALYSIS DAT A SHEET 

Lab N11me: Katahdin Anal)'1ical Services 

Mat:rL": SOD.., 

C lient Field ID: NAPR-W67-SBJ0-0507 

SDG Name: SH4986 

Percent Solids: 83.6 Lab Sample to : SH4986-003 

Concentr11tion Units : mg/Kg drywt 

ADJUSTED 

CAS No. Analyte Concentration C Q DF LOQ MDL 

7440-48-4 COBALT, TOTAL 18.8 MS s 0.066 0.0036 

Comments: 

FORM I - IN 

LOD 

0.020 

01 [J 
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INORGANIC ANALYSIS DAT A SHEET 

Lab Name: Katahdin Analytical Ser vices 

Matrix: SOIL 

Client fi'ield ID: NAPR-W67-SB1 l -0507 

SDG Name: SH4986 

Percent Solids: 86.6 Lab Sample ID : SH4986-004 

Concentration Units : mg/Kg drywt 

ADJUSTED 

CAS No. Analyte ConcentrAtion C Q M DF LOQ MDL LOD 

7440-48~ COBALT.TOTAL 26.l MS 5 0.082 0.0045 O.Q25 

Comments: 

FORl\1 I - IN 

011 
Katahdin Analytical Services A0000007 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdio Analytical Services 

Matrix: SOIL 

Client Field ID: NAPR-W67-SB!2-0507 

SDG Name: SH4986 

Percent Solids: 82.2 Lab Sample ID: SH4986-005 

Concentration Uni ts : mg/Kg drywt 

ADJUSTED 

CAS No. Aoalyte Concentr ation C Q M DF LOQ MDL 

7440-48-4 COBALT, TOTAL 36.2 MS 5 0.072 0.0039 

Con1ments: 

FORMI-lN 

LOD 

O.o21 

012 
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INORGANIC ANAL YSlS DA TA SHEET 

Lab Name: Katahdin Analytical Services 

Matrix: SOU. 

Client Field ID: NAPR-W67-SB!2-0709 

SDG Na.me: SH4986 

Percent SoLids: 77.4 Lab Sample .ID: SH4986-006 

Concentration Units : mg/Kg drywt 

ADJUSTED 

CAS No. Analyte Concentration C Q M DF LOQ MDL LOD 

7440-48-4 COBALT, TOTAL 29.3 MS 0.076 0.0042 0023 

Comments: 

FORM I- JN 

013 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Services 

Matrix: SOIL 

Client Field ID: NAPR-W67-SB13-0507 

SDG Name: SH4986 

Percent Solids: 87.3 Lab Sample ID: SH4986-007 

Concentration Units : mg!Kg drywt 

CAS No. Analyte Co1.1ceutratioo C Q 
~~~~~~~~~~~~~~~ 

7440-48-4 COBALT, TOTAL 36.5 

Comments: 

FORM l - IN 

M 

MS 

DF 

5 

ADJUSTED 

LOQ MDL LOD 

0.064 0 0035 0.019 

0] 4 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name! Katahdin Analytical Ser vices 

Matrix: SOIL 

Client Field ID: NAPR-W67-SBl4-0507 

SDG Name: SH4986 

Percent Solids: 83.7 Lab Sample ID: SH4986-008 

Concentration Units : mg/Kg drywt 

ADJUSTED 

CAS No. Analyte Concentration C Q M DF LOQ MDL 

7440-48-4 COBALT, TOT AL 25.5 ~ MS s 0.062 0.0034 

Comments; 

FORM 1- IN 

LOO 

0.019 

015 
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INORGANIC ANALYSTS DATA SHEET 

Lab Name: .katahdin Analytical Services 

Matrix: WATER 

Client Field ID: APR-W67-EBOI--070314 

SDG Name: SH4986 

Percent Solids: 0.00 Lnb Sample ID: SH4986-009 

Concentration Units : ug/L 

ADJUSTED 

CAS No. Analyte Conccotratioo C Q M DF LOQ MDL 

7440-48-4 COBALT, TOTAL 0.30 U MS 5 1.0 0.060 

Comments: 

FORM I - JN 

LOD 

0.30 

016 
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INORGANIC ANALYSIS DATA SHEET 

Lab Name: Katahdin Analytical Ser vices 

Matrix: SOIL 

Client Field ID: NAPR-W67-SB09-0507 

Perren< Solids: 87.7 

CAS No. Analyte 

7440-48-4 COBALT, TOTAL 

Comments: 

SDG l'iame: SH0547 

Lab Sample ID: SH0547-00 I 

Concent rat ion Units : mg/Kgdrywt 

Conce1,1tration C Q 

7.4 

FORM T- IN 

M DF 

MS 5 

ADJUSTED 

LOQ MDL 
0.086 0.004 

LOD 

0.026 

017 
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INORGANIC ANALYSJS DATA SHEET 

Lab Nnme: Katnbdio Analytical Services 

Matrix: SOIL 

Client Field lD: NAPR-W67-SB09P-0507 

SDG Name: SH0547 

Percent Solid ~: 88.2 Lab Sample JD: SH0547-002 

Concentration Units: mg/Kgdrywt 

ADJUSTED 
CAS No. Aoalyte Concentration C Q M DF LOQ MDL 

7440-48-4 COBALT, TOT AL 7.2 MS 5 0.063 0.003 

Comments: 

FORMJ- IN 

LOD 

0.019 

., 018 
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rNORGANTCANALYSIS DATA SHEET 

Lab Name: Katahdin Analyticul Services 

Matrix: WATER 

Client Field ID: APR-W67-EBOl·Ol241 4 

SDG Name: SH0547 

Percent Solids: 0.00 Lab SampJe ID: SH0547-003 

Concentration Units : ug/L 

ADJUSTED 

CAS No. Analyte Concentration C Q M OF LOQ MDL LOO 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

7440-48-4 COBALT, TOT AL 0.30 U MS 5 1.0 0.05 0.30 

Comments: 

FORM I-IJ'/ 

u 019 
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Sample Receipt 

SDG NARRATIVE 
KAT AHDIN ANALYTICAL SERVlCJ&:S 

CIDMHILL 
CTO JMOS NAPR SWMU 67 

SH4986 

The following samples were received on July 08, 2014 and were logged in under Katahdin Analytical 
Services work order number SH4986 for a hardcopy due date of August 01, 2014. 

KATAHDfN 
Sru:mll~-~ 
SH4986-l 
SH4986-2 
SH4986-3 
SH4986-4 
SH4986-5 
SH4986-6 
SH4986-7 
SH4986-8 
SH4986-9 

CH2MHILL 
Sample Identificat ion 
NAPR-W67-SB09R-0507 
NAPR- W67-SB09RP-0507 
N APR- W 67-SB10-0507 
NAPR-W67-SB11-0507 
NAPR-W67-SB 12-0507 
NAPR-W67-SB12-0709 
N APR-W67 -SB J 3-0507 
NAPR-W67-SB 14-0507 
NAPR-W67-EBOJ~070314 

neJ 

The samples were logged in for the analyses specified on the chain of custody form. All problems 
encountered and resolved during sample receipt have been documented cm the applicable chain of custody 
forms. 

We certify that the test results provided in this report meet all the requirements of the NELAC standards 
unless otherwise noted in this narrative or in the Report of Analysis. 

Sample analyses have been performed by the methods as noted herein. 

Should you have any questions or comments concerning this Report of Analysis, please do not hesitate to 
contact your Katahdin Analytical Services Project Manager, Ms. J ennlfe:r Obrin. This narrative is an 
integral part of the Report of Analysis. 

Some of the client IDs on the Chain of Custody exceeds the 19-characteir limit of the Katahdin Analytical 
tnforrnation Management System. Therefore, the first character "N" in tlhe client ID for samples SH4986-
2 and 9 were omitted on all forms. 

Metals Analysis 

The samples of Katahdin Work Order SH4986 were prepared and analyi:ed for metals in accordance with 
the "Test Methods for Evaluating Solid Wastes: Physical/ChemicaJ Methods" SW-846. 2nd edition, 
1982 (revised 1984), 3rd edition, 1986, and Updates I, ll, IIA, UI, ULA and lllB 1996, 1998 & 2004, 
Office of Solid Waste and Emergency Response, U.S. EPA. 

l'.O Bo~ 'i40, Smbomugh . MF. 04070 • Td· (207) 874-2400 • F~x · (20'1) 77;; .. 4n19 • 

w"""'Jauahdial~b.com 
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Inductively-Coupled Plasma Mass Spectrometric Analysis (ICP-MS) 

Aqueous-matrix Katahdin Sample Number SH4986 -9 was digested for lCP-MS analysis on 06/09/ 14 
(QC Batch HG09JMW2) in accordance with USEPA Method 301 OA. Katahdin Sample Number SH4986 
-9 was prepared with duplicate matrix-spiked aliquots. 

Solid-matrix Katahdin Sample Numbers SH4986 -(1-8) were digested for lCP-MS analysis on 06/1 S/14 
(QC Batch HG l SIMS I) in accordance with USEPA Method 30 l OA. KaLtabdin Sample Number SH4986 -
8 was prepared with duplicate matrix-spiked aliquots. 

lCP-MS analyses ofKatahdin Work Order SH4986 sample digestates were performed using an Agilent 
7500 ICP-MS spectrometer in accordance with USEPA Method 6020A. Results for all standards and 
samples are reported using the mean of 3 replicate measurements. All sample di gestates were diluted by a 
factor of 5 dur ing analysis to reduce mass interferences from chlorine, which is present ia the digestates 
from the hydrochloric acid used in digesting the samples, All samples were analyzed within holding 
times and all analytical run QC criteria were met, with the following exc:eption: 

Internal standard recoveries for lCP-MS analyses can be found in the raw data section of the 
accompanying data package. The following table indicates which analytes are associated with each 
internal standard element. 

Internal Standard Element Associated Analvtes 
Lithium Beryllium 
Scandium Sodium, Magnesium,, Aluminum, Potassium, 

Calcium 
Gennanium Vanadium, Chromium, Manganese, lron, 

Cobalt, Nickel, Copper, Zinc, Arsenic, 
Selenium, Silver, CadJmium 

Terbium Antimony, Barium 
I Bismuth Lead, Thallium 

Instrument tuning infonnation can also be found in the raw data section in the report labeled "6020 QC 
Tune Report". The relative standard deviation was determined from 4 r1eplicate measurements. The peak 
width was measured at l 0% of the peak height. 

Matrix QC Summary 

The measured recovery of cobalt in the matrix-spiked aliquots of Katabdin Sample Numbers SH4986-(8 
and 9) are within the project acceptance criteria (80% - 120% recovery c>f the added element, if the native 
concentration is less than four times the amount added). 

The matrix-spike duplicate analysis of Katahdin Sample Numbers SH4986 -(8 and 9) are within the 
laboratory's acceptance limit (<20% relative difference between duplicate matrix-spiked aliquots) for 
cobalt. 

The serial dilution analysis of Katabdin Sample Nwnbers SB4986 -{8 and 9) are within the project 
acceptance limit ( <l 0% relative percent difference, if the concentration in the original sample is greater 
than SO times the LOQ) for cobalt. 

P.O Box "i40. Smborhllgh, ME 04070 • Tel (207) 874~24011 • F~x: (207) 77'i-402\J • 

www.kat:tb d iJl lab.co Ill 
600 Tt'cnnolog~· W:ir-. Smliomugli, ME ~~07(! 21 

www.katahdinlab.-coLtl


The measured recovery of cobalt in the post-digestion spike of Katahdin Sample Number SJ-14986 - 8 is 
outside the acceptance criteria (75% - 125% recovery of the added element). For cobalt this may be 
attributed to the native concentration in the sample being sign ificantly higher than the spike amount 
added. 

The measured recovery of cobalt in the post-digestion spike of Kata.hdin Sample Number SH4986 - 9 is 
within the acceptance criteria (75% - 125% recovery of the added element, if the native concentration is 
less than four times the amount added). 

Reporting of Metals Results 

Per client request, analytical results for client samples on Form I and preparation blanks on Form fIIP 
have been reported using the laboratory's limits of detection (LOD). All results were evaluated down to 
the laboratory' s method detection limits (MDLs). Results that fall between the MDL and the LOQ are 
flagged with "J" in the C-quaHfier column, and the measured concentration appears in the concentration 
column. Results that are Jess than the MDL are flagged with "U" in the C-qualifier column, and the LOD 
is listed in the concentration column. These LOQs. MDLs, and LODs have been adjusted for each sample 
based on the sample amounts used in preparation and analysis. 

Analytical results on Forms VA, VD, VU, and IX for client samples, matrix QC samples (duplicates and 
matrix spikes), and laboratory control samples have been reported down to the laboratory's method 
detection limits (MDLs). Analytical results that are below the MDLs are flagged with "U" in the C
qualifier column, and the measured concentration is listed in tbe concentration column. 

Analytical results for instrument run QC samples (ICVs, ICBs, etc.) have been reported down to the 
laboratory's instrument detection limits (IDLs). 

fDLs, LODs, !vlDLs1 and LOQs are listed on Form 10 of the accompanying data package. 

Wet Chemistry Analysis 

The samples of Work Order SH4986 were analyzed in accordance with the specific methods listed on the 
Report of Analysis. 

Analyses for total solids were performed according to ''Standard Methods for the Examination of Water 
and Wastewater", 15tl1, 16th, 17th, 18th, 19th, and 20th editions, 1980, 1985, 1989, 1992, 1995, 1999. 
APHA-AWWA-WPCF. 

All analyses were perfonned within analytical holding times. All quality control criteria were met. 

1~0 flo~ 540, Sc:1rborough. ME 04070 • Tel · (207) 874-24-fllcl • Fax.: (207) J?'i -402') • 600 T~ch110 l ogr W:ty, Sc~ 1hor(1ttr,h 1 ME.<~107~ 
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l certify that thjs data package is in compliance with the terms and condiitions of the contract, both 
technically and for completeness, for other than the conditions detailed 21bove. Release of the data 
contained in this hardcopy data package has been authorized by the Operations Manager or the Quality 
Assurance Officer as verified by the following signature. 

~~ UirnrJ 
DI ~I 1 l.f 

Leslie Dimond 
Quality Assurance Officer 

r.o. Box 'i40, Scarborough, ME 04070 • Tel: t.207) 874-24~0 • hx: (207) 7 75-40"29 • 
www.kAtaltdinlab.com 
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Katahdin Anal ical Services, Inc. Sam 
Client: GU 1-1\. J-L-( KASPM: T o Sampled By: C 
Project: KIMS Entry By: j Delivered By: ~,/-£.,..,-

KAS Work Order#: S'H l{ 1fb KIMS Review By. Received By: G-;tt/ 
SDG#: Cooler: ___ of _ _ _ Date(Tlme Rec.: ] - ~-I'-/ O Cf; f 0 

Receipt Criteria y N I EX* NA Comments and/or Resolution 

1 . Custody seals present I intact? / I 

2. Chain of Custody present in cooler? / I 
3. Chain of Custody signed by client? I/ J 
4. Chain of Custody matches samples? i/ 
5. Temperature Blanks present? If not, take Temp {0 C): 

5-1 temperature of any sample w/ IR gun. / 
Samples received at <6 °C w/o freezing? ,/ Note: Not required for metals analysis. 

Ice packs or ice present? / The lack of Ice or ice packs {i.e. no attempt to 
begin cooling process) or insufficient ice may 

If yes, was there sufficient ice to meet v not meet certain regulatory requirements and 
temperature requirements? may invalidate certain data. 

If temp. out, has the cooling process begun 
(i.e. ice or packs present) and sample j Note: No cooling process required for metals 
collection times <6hrs ., but samples are not l/ nalysis. 
yet cool? 

6. Volatiles: J Aqueous: No bubble larger than a pea? '/ 

Soll/Sed lment: v 
Received In airtight container? I 
Received in methanol? ./ v Methanol covering soil? L/ 

D.I. Water - Received within 48 hour HT? I I 

Air: Refer to KAS COC for canister/flow ..J if air included v controller reouirements. 

7. Trip Blank present in cooler? I / 
8. Proper sample containers and volume? / v 
9. Samples within hold time upon receipt? /v 
1 O. Aqueous samples properly preserved? ./ 

I 

I 
Metals, COD, NH3, TKN, 0 /G, phenol, 
TP.04, N+N, TOG, ORO, TPH - pH <2 J 

Sulfide - >9 v l/ 
Cyanide - pH >12 J 

*Log- In Notes to Exceptions: document any problems with samples or discrepancies or pH adjustments 

QA-048 - Revision 4- 05/05/2014 



CHAIN ot' CUSTOUY 
PLEASE BEAR DOWN AND 

PRINT LEGIBLY IN PEN Page __ ol _ 

Client Contact Phone II Fax II 

C//tM fl /t-L MI fl e Z:tJwi&AJ.:t ( -+o3) 3-:J-{,, SS-OI ( ) 
Address City s .tate Zip Code 

Purchase Order# Proj. Name I No. [J;.Jmu b ?-If '9 z. 9q 3 , 7-1. n,~/(_ Katahdin Quote # 

I 

Bill (if diHerent than above) Address 

Sampler (Prin1 I Sign) ,i(ONN'/ F1e-U:Jl,'/ w " /f 
\l-- I Copies To· 

r 
LAB USE ONL y I WORK ORDER It: s · I H f1'Bt ~'tL'll• '"''" . 

'"'-"'"'' • 1• .. .,. 

KATAHDIN PROJECT NUMBER Fill. Fill. Fill. Fill. I Fill. Fill. Fill. Fill Fit I Fill. 
OYONOYONOYONOYONOY ON OYON IJYON OYON OYON OYOI 

REMARKS: 

~ 

~~ SHIPPING INFO~ 0 FED EX 0 UPS 0 CLIENT 
<> ~ 

AIRBILlNO: -.!S \... 

TEMP'C 0 TEMP BLANK 0 INTACT 0 NOT INTACT ~~ 
~ I Sample Description Date / Time Matrix No. 01 ~~ coll'd Cnlrs. 

::r;:i;17 
N!tP~ ~ r..Jb?- · SS¢9~-o),,r- 08</-S 5v1L. i x I I 
NAPR -w' b ·1 · S IJ..f>1 R. P-~ S' ¢ 7-cr/3) 'I/ o g.5b ~ ''- i ') 
/>JAf!C~ tP&1 ·58.'l¢;¢'>-p1" ?/J//t/-/ og)5 ~JL I 1- 'I 
IJA/l~ -Vl~;:r- s&J1-q5S-f1 -:r/3/t'fj o'io) .S,011- J_ x 
#A-fl<.-W61· s8.tZ-p5S~i ~!3/lfj o'j1) ~i'- i '/-
tJApR-wra:r-seJ:t-¢-:r¢' 1' I s/1~ I 69 ?AJ $0/t... i j I 
"1APR.·W~-:t-SS13-¢$"/i;:t ::r/3/1 t>13o '$¢1L- I i Y- I f 

f!Af'!<-/}/G-:t--sgJ~-t/>5()9 :rf1/!1 ~q4o ~IL. i x I I 
/(/ A-ffG-W 6 J -SIS l t/-OSD "I 11?/'f 7 o?'f-0 t Ix I {mf. 

I 

~/L 711-t/{ 51'1 (<.11 

JJl+f't~ W61-5/31.Lf-o~o: 
-::r.'J/I ~ I ~!) I 01 b $<>/t_. J_ x (1t11 Llltl)! Sf/I ,JC. ~ j)vf Z,ICd-r. ~) 

;JlrfJ/;.- 'fJ/:>1 .. &$¢1 - o-:f iJN::r1rr1~ q>t- L x (E 1;:iu1P1v &IV( ~ '/,L) 

I 
I 
I 
I 

I I I I 
COMMENTS 

Relinquished By: (Signature) Dale I Time Received By: (Signalure) Relinquished By: (S.lgnature) Date I Time Received By: (Signature) 

~ ~{!_c ~t-5 ----
~quished By: (Sign~re) Date I Time Received By: (Signature) Relinquished By: (S.ignature) Date I Time Received By: (Signature) 
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AN I> LY T l Cid. SERVI C l?S 

Login Number: SH4986 
Account:CH2MVA001 

CH2MHlll 

Project: CH2MNAPR-CTO-JM08 

CTO JMOS NAPR SWMU 67 

Primary Report Address: 
Michael Zamboni 

CH2MHlll 

15010 Conference Center Drive 

Suite 200 

Chantilly, VA 20151 

Priffiir&m~amew~·com 

Accounts Payable 

CH2M Hill, Inc. 

PO Box 241329 

Denver.CO 80224 

Report CC Addresses: 
Invoice CC Addresses· 

Laboratory Client 

Sample ID Sample Number 

SH4986-1 NAPR-W67-SB09R-0507 

Matrlll Prodvc;r 
Service s CllENf-CHARGE 
Solid s SW3050MS-PR.EP 

Sollll s SW6020·COBALT 
Solid s TS 

SH4986-2 APR-W67-SB09RP-0507 

Matrhl Product 
$Olld s SW30SOMS·PREP 
Solid s SW6020·COBAL T 
Solid s TS 

SH4986-3 NAPR-W67-SB 10-0507 

Ms trill Product 
Solid s SW30SOMS·PREP 
Solid s SW602-0-COBAl.T 
Sofld s TS 

SH4986-4 NAPR-W67-SB11-0507 

Msrrlx Produi:t 
Solid s SW30SOMS·PREP 
Solid s SW6020·COBALT 
Sol Id s lS 

SH4986-5 NAPR-W67-SB12~0507 

Mat1IJI Product 
SOiid s Sw3050MS-PREP 
Solid s SW6020-COBALT 
Solid s TS 

SH4986-6 NAPR·W67-SB 12-0709 

MatrlX Product 

Solid s SW$0SOMS-PREP 

Soloa s SW602D·COBA.l T 
Solla s TS 

Katahdin Analytical Services 

Login Chain of Custody Report (lno1) 
Jul. 08, 2014 

11:04 AM 

Page: 1 of 2 

Quote/Incoming: CH2MNAPR-CTO-J~ 

Web 
Login Information: 

ANALYSIS INSTRUCTIONS 

CHECK NO. 

CLIENT PO# 

DoD QSM V4.2 with DoD llmlts. ND to LOO "J" 
Oag between MDL and LOO. SW6020A Client 
charge ls for PR chemist certification. 

No PO required; 475153.67.PP.FR 

CLIENT PROJECT MANAGE : Linda Saksvig 

CONTRACT N62470-11-D-8012 

COOLER TEMPERATURE 5.9 

DELIVERY SERVICES F·edex 

EDD FORMAT K AS 106QC-XLS 

LOGIN INITIALS GN 

PM JO 

PROJECT NAME CTO JM08 NAPR SWMU 67 

QC LEVEL IV 

REGULATORY LIST 

REPORT INSTRUCTIONS Data summary needs all forms. Send HC, CD 

Collect Receive Verbal E1~~i1 ~o PR °Cheml~t Maritza Vai:quez 
Date/Time Date PR Date (c:hem~aritzavazMaife'tf;) for certification. 

~ .. 
03-JUL-14 o8:4s s~°Slr'Art1s 01-AUG-14 

Hold Date (shortest) Bollle Type Bortle Count Commo111s 

30-0EC-14 
JO·OEC-14 4ozGIASli 
02-AUG-14 

03-JUL-14 08;50 08-JUL-14 01-AUG·14 

Hold Date (shortest) Bottle Typo Bollle Count Common rs 
30-DEC-14 NAPR-W67-SB09RP-0507 
30-0EC-14 aoi Glass 
02-AUG-14 

03-JUL-14 08:55 08..JUL-14 01-AUG-14 

Hold Date (shortest) Bottle TYpe BoNJe Count Comments 
30-0EC-14 
30-DEC-14 4oz Glass 
02-AlJG-14 

03-JUL-14 09:05 08-JUL-14 01-AUG-14 

Hold Dare (shorle5t) Botflc Type Bottle 1Count Comments 
30·DEC·14 
30-0EC·14 4oz Gia% 
02-AUG-14 

03-JUL-14 09:15 OB-JUL-14 01-AUG-14 

Hold Date (shortos!} Bottle Type Bottle Count Comments 
30-0EC·14 
30-0!tC-14 4oz Gloss 
02·AUG·t4 

03-JUL-14 09:20 08-JUL-14 01-A,UG-14 

Hold Date (shortest) Borr1e Type Bottle Count Commq • \'-A 
30-DEC-14 

c{\.o'b 30·DEC·14 4ozGlass 
02-AUG-14 
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Login Number: SH4986 
Account;CH2MVA001 

CH2MHill 

Project: CH2MNAPR-CTO-JM08 

CTO JM08 NAPR SWMU 67 

Laboratory Client 
Sample ID Sample Number 

SH4986-7 NAPR-W67-SB 13-0507 

MslrlK Product 

SoC1d s SWJ050MS-PREP 
So4id s SW6020-COBALT 

Solld s TS 

SH4986-8 NAPR-W67 -SB14-0507 

MDtdJt Product 

Solid s SW3050MS·PREP 
Solid s SW6020·COBAL T 

Solid s TS 

SH4986·9 APR-W67-E.801-070314 

Matrix Proauol 

Aqueous s SW3010MS-PREP 
Aqueous s SW6020·COBALT 

Total Samples: 9 

Katahdin Analytical Services 

Login Chain of Custody Report (lno1) 
JµJ. 08, 2014 

11:04AM 

Quote/Incoming: CH2MNAPR-CTO-J~ 

Web 

Collect Receive Verbal 
Date{Time Date PR Date 

03-JUL-14 09:30 08-JUL-14 

Ho/a Dare (shone$() Bottle Type Bottle Count 

30·0EC.14 
30-0EC-14 40zG•ass 
02-AUG-14 

03-JUL-14 09:40 OB-JUL-14 

Hora Dato (shonesl) Bortle T)lpe Bottl6Counl 

JO·OEC.14 
~O-DEC-14 402.Glass 
tl2·AUG-l4 

03..JUL-14 10:00 08..JUL-14 

Hora Ds1e (shonesrJ Bottlo Type Bollle Count 

30.-0EC.14 250mL Plashc•HN03 
3Cl·DEC-14 250mL Plasti~+HN03 

Total Analyses: 27 

Due 
Date 

01-AUG-14 

01-AUG-14 

01-AUG-14 

Page: 2 of 2 

Mailed 

Commenfs 

Common ts 

MSIMSD 

Comments 

NAPR-W67-EB01-070314 
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Kacahdin 
ANALYTICAL SER\llCl:..S 

Sample Receipt 

SDG NARRATIVE 
K.ATAJIDIN ANALYTICAL SERVICES 

CH2MHIT..L 
CTO JM08 NAPR SWMU 67 

SH0547 

The following samples were received on January 25, 2014 and were log:ged in under Katahdin Analytical 
Services work order number SH0547 for a hardcopy due date of February 19, 2014. 

KATAHDIN 
Sample No. 
SH0547-I 
SH0547-2 
S.H0547-3 

CH2MH1LL 
Sample 1dentification 
NAPR-W67-SB09-0507 
NAPR-W67-SB09P-0507 
NAPR-W67-EB01-0 12414 

The samples were logged in for the analyses specified on the chain of custody fonn. All problems 
encountered and resolved during sample receipt have been documented on the applicable chain of custody 
forms. 

We certify that the test results provided in this report meet all the req uir,ements of the NELAC standards 
unless otherwise noted in this narrative or in the Report of Analysis. 

One of the client IDs on the Chain of Custody exceeds the 19-character limit of the Katahdin Analytical 
Information Management System. Therefore, the first character "N" in the c lient lD for sample SH0547-
I was omitted on all forms. 

Sample analyses have been perfonned by the methods as noted herein. 

Should you have any questions or comments concerning this Report of Analysis, pJease do not hesitate to 
contact your Katahdin Analytical Services Project Manager, Ms. Jennifer Obrin. Th is narrative Is an 
fotegral part of the Report of Arialysis. 

Metals Analysis 

The samples of Work Order SH0547 were prepared and analyzed for metals in accordance with the "Test 
Methods for Evaluating Solid Wastes: Physical/Chemical Methods.'' SW-846. 2nd editio111 1982 (revised 
1984), 3rd edition, 1986, and Updates f, II, IIA, III, lllA and ITIB 1996, 1998 & 2004, Office of Solid 
Waste and Emergency Response, U.S. EPA. 

Inductively-Coupled Plasma Mass Spectrometric Analysis CICP-MS) 

Solid-matrix Katahdin Sample Numbers SH0547-( J and 2) were digested for ICP-MS analysis on 
Ol/30/14 (QC Batch HAJOlMSl) in accordance with USEPA Method J.OSOB. Katahdin Sample Number 
SH0547-l was prepared with duplicate matrix-spiked aliquots. 

Aqueous-matrix Katahdin Sample Number SHOS4 7-3 was digested for TCP-MS analysis on 0 J /30/l 4 (QC 

P.O. BC!:x 540, Sc-ai•borough. ME. 04070 • Tel: {207) 874-lMlO • F:llt: (l07) 771-402.lJ • 

www.htahdinbb.£om 

www.katah.dinhlhCOln


Batch HA30lMW2) in accordance with USEPA Method 30 I OA. 

ICP-MS analyses of Work Order SH0547 sample digestates were perfonned using an Agilent 7500 ICP
MS spectrometer in accordance with USEPA Method 6020A. Results for all standards and samples are 
reported using the mean of 3 replicate measurements. All sample digestates were diluted by a factor of 5 
during analysis to reduce mass interferences from chlorine, which is present in the digestates from the 
hydrochloric acid used in digesting the samples. All samples were analyzed within holding times and all 
analytical run QC criteria were met. 

Internal standard recoveries for ICP-MS analyses can be found in the raw data section of the 
accompanying data package. The following table indicates which analytes are associated with each 
internal standard element. 

Internal Standard Element Associated Analytes 
Lithium Bervllium 
Scandium Sodium, Magnesium, Aluminum, Potassium, 

Calcium 
Germanium Vanadium, Chromium, Manganese, Iron, 

Cobalt, Nickel, Copper, Zinc, Arsenic, 
Selenium, Silver, Cadmium 

Terbium Antimony, Barium 
Bismuth Lead, Thal lium 

Instrument tuning infonnation can also be found in the raw data section in the report labeled "6020 QC 
Tune Report". The relative standard deviation was determined from 4 replicate measurements. The peak 
width was measured at I 0% of the peak height. 

Matrix QC Summary 

The measured recovery of cobalt in the matrix-spiked aliquots of Katahdin Sample Number SH0547 -I 
are within the project acceptance criteria (80% - 120% recovery of the added element, if the native 
concentration is less than four times the amount added). 

The measured recovery of cobalt in the post-digestion spike of Katahdin Sample Number SHOS47 -1 is 
within the project acceptance criteria (75% - 125% recovery of the added element, if the native 
concentration is Jess than four times the amount added). 

The matrix-spike duplicate analysis of Katahdin Sample Number SHOS4 7 -I is within the laboratory's 
acceptance limit (<20% relative difference between duplicate matrix-spiked aliquots) for cobalt. 

The serial dilution analysis of Katahdin Sample Number SH0547 - 1 is withfo the project acceptance limit 
(<I 0% relative percent difference, if the concentration in the original sample is greater than SO times the 
LOQ) for cobalt. 

Reporting of Metals Results 

Per client request, analytical results for client samples on Form f and preparation blanks on Fonn UIP 
have been reported using the laboratory' s limits of detection (LOD). All results were evaluated down to 
the laboratory's method detection limits (MDLs). Results that fal l between the MDL and the LOQ are 

P.O. Bo~ 540, Sc~ 11borough, ME 04070 • Tel: (Z07) 874-240© • fax: (107) 77'i-4029 • 600 Tcd1·n·Gh1gy Woty. 5cArburough, ME l\'4074 
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flagged with "J" in the C-qualifier column, and the measured concentration appears in the concentration 
column. Results that are less than the MDL are flagged with ''U" in the C-qualifier column, and the LOD 
is listed in the concentration column. These LOQs, MDLs and LODs have been adjusted for each sample 
based on the sample amounts used in preparation and analysis. 

Analytical results on Fom1s VA, VD, VII, and lX for client samples, matrix QC samples (duplicates and 
matrix spikes), and laboratory control samples have been reported down to the laboratory's method 
detection limits (MDLs). Analytical results that are below the MDLs are flagged with "lI" in the C
quaJifier column, and the measured concentration is listed in the concentration column. 

Analytical results for instn1ment run QC samples (ICYs, lCBs, etc.) have been reported down to the 
laboratory 's instrument detection limits (IDLs). 

IDLs, LODs, MDLs, and LOQs are listed on Form I 0 of the accompanying data package. 

Wet Chemistry Analysis 

The samples of Work Order SH0547 were analyzed in accordance with the specific methods listed on the 
Report of Analysis. 

Analyses for total solids were perfonned according to 11Standard Methods for the Examination of Water 
and Wastewater". 15th, 16th, 17th, 18th, 19°', and 20th editions, 1980, 1985, 1989, 1992, 1995, 1999. 
APHA-AWWA-WPCF. 

All Wet Chemistry results were evaluated to Katahdin Analytical Services' Method Detection Limits 
(MDL). Measured concentrations that fall between the MDL and Katahd in's Limit of Quantitation 
(LOQ) are flagged "J". Measured concentrations that are below the MDL are flagged "U" and reported as 
"U LOD'', where "LOD" is the numerical value of the Limit of Detection. 

All analyses were performed within analytical holding times. All quality control criteria were met. 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, for other than the conditions detailed above. Release of the data 
contained in this hardcopy data package has been authorized by the Operations Manager or the Quality 
Assurance Officer as verified by the fo llowing signature. 

~?>>nCD\d 
OQ.13. / L{ 

Leslie Dimond 
Quality Assurance Officer 

P.O. Box 540, Smhol'ough .. ME 04070 • Td: (207) 8!4-2430 • F~x: (207) 77'i-4@2'J • 600 Technol~· W;iy, Sc111obtnuugh. ME 04074 
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Jennifer Obrin 

From: 
Sent: 
To: 
Cc: 
Subject: 

Follow Up Flag: 
Flag Status: 

Thayer , Valerie [Valerie.Thayer@aecom.com] 
Wednesday, January 29. 2014 4:34 PM 
Jennifer Obrin 
Vivaudou, Eleanor 
RE: COCs for the samples received 01/25-Bethpage-SH0546 and SH0549 

Follow up 
Flagged 

Sorry for the confusion - it should be 378-380 I checked my field book. Let me know if t here is anything more I need Lo do to correct this. 

Va l 

From: Jennifer Obrin [mailto :jobrin@katahdinlab.com] 
Sent: Wednesday, January 29, 2014 2:43 PM 
To: Vivaudou, Eleanor; Thayer, Valerie 
Subject: RE: COCs for the samples received 01/25-Bethpage-SH0546 and SH0549 

Eleanor, 

I have checked the vials and the chain. They both say 278-280. 

Jen 

From: Vivaudou, Eleanor [mailto:Eleanor.Vivaudou@aecom.com] 
Sent: Wednesday, January 29, 2014 2:19 PM 
To: Thayer, Valerie 
Cc: Jennifer Obrin 
Subject: RE: COCs for the samples received Ol/25-Bethpage-SH0546 and SH0549 

Hello 

- --------

I checked out t he coc for SH0546. There is a sample VPB 146-012114-278-280 should t hat be VPB146·0l2114-378-380? There already 1s a sample for 278-280 
on 1/16 on coc SH0427. 

Eleanor 

mailto:mailto:Eleanor.Vivaudou@aecom.com
mailto:mailto:jobrin@katahdinlab.com


From: Jennifer Obrin fmailto:iobrin@katahdinlab.com] 
Sent: Monday, January 27, 2014 12:13 PM 
To: 'Brian caldwell'; Vivaudou, Eleanor; Purdy, Richard; Thayer, Valerie; 'Michael Zobel' 
Subject: COCs for the samples received 01/25-Bethpage-SH0546 and SHOS49 

Good Afternoon, 

Please find attached the COCs for the samples received 01/25 for the project Beth page under the work orders SH0546 and SH0549. Please let me know if you 
have any questions. 

Have a wonderful day! 

Jennifer Obrin 
Federal Programs Pro;ect Manager 
Katahdin Analytical Services 
A W oman-Owned Small Business Enterprise 
DoD ELAP Accredited 
600 Technology Way 
Scarborough, Maine 04074 
Direct - 207.874.2400 >.17 
Cell - 207 333 7469 
Fax - 207 775.4029 

PLEASE NOTE. This message. 1nclu<l1ng any c1tlathme11ts, mt1y inclL1de privtlegf'd. conltclent1<ll <1nri/or 1ns1tle 1nfnrmat1nn Anv clts1rlbut1on or usP ot this <.0mmunicat1on 
by anyone other than the intended rf'cip1em 1s strictly prohibited and may be u11lawtLJI It you Me not the intended rec1piE>nl please not1ly the ~enrler by replying to this 
mess<1ge ttnd then delete 11 trom yoLtr system 

------ ---------- ---- -
No virus found in lhis message. 
Checked by AVG - www.avg.com 
Version: 2014.0.4259 I Virus Database: 368117038 - Release Date: 01127/14 

No virus found in this message. 
Checked by AVG -www.avg.com 
Version: 2014.0.4259 I Virus Database: 368417044 - Release Date: 01 /29/ 14 
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Katahdin Anal tical Services, Inc. 
Client: cw;)_ M 1+ I KAS PM: 

0 
Sampled By; 

Project: KIMS Entry By: G_,.../ Delivered By: 

KASWorkOrder#: ;:ff OS 1...J 
SDG #: Cooler: 

Receipt Criteria 

1. Custody seals present I intact? 

2. Chain of Custody present In cooler? 

3. Chain of Custody signed by client? 

4. Chain of Custody matches samples? 

5 . Temperature Blanks present? If not, take 
temperature of any sample w/ IR gun. 

Samples received at <6 •c w/o freezing? 

KIMS Review By: Received By: C/"" 4 r Jj 

_......__ of ___..;. __ 

y N EX• NA Comments and/or Resolution 

v 
/ 

/ 
/ 

Temp (°C): 
) . ~ 

Note: Not required for metals analysis. 

Ice packs or ice present? ........,......... The lacl< of ice or ice packs (i.e. no attempt to 
1------------------1----1---4---4---1 begin cooling process) or insufficient ice may 

If yes, was there sufficient ice to meet 
temperature requirements? 

If temp. out, has the cooling process begun 
(i.e. ice or pacl<s present) and sample 
collection times <6hrs., but samples are not 
vet cool? 

6. Volatiles: 

Aqueous: No bubble larger than a pea? 

Soll/Sediment: 
~ '· ;, , ~:.~~ght container? 

- Received in methanol? 

Methanol covering soil? 

D.I. Water- Received within 48 hour HT? 

7. Trip Blank present in cooler? 

8. Proper sample containers and volume? / 

9. Samples within hold time upon receipt? / 

10. Aqueous samples properly preserved? 
Metals. COD, NH3, TKN, O/G, phenol, 
TP04, N+N, TOC, ORO, TPH - pH <2 
Sulfide ->9 

/ 

/ 

/ 
./ 

./ 

/ 

Cyanide- pH >12 Iv' 

not meet certain regulatory requirements and 
may invalidate certain data. 

Note: No cooling process required for metals 
analysis. 

'* Log-In Notes to Exceptions: document any problems with samples or discrepancies or pH adjustments 

OA-048- Revision 3 -10/01/2013 
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~ 
ANALYTICAL Sl>RVICllS 

Login Number : SH0547 

Katahdln Analytical Services 

Login Chain of Custody Report (lno1) 
Feb. 07, 2014 

07:44 AM 

Quote/Incoming: CH2MNAPR-CTO-J~ 

Page: 1 of 1 

Account:CH2MVA001 Web 
Login Information: 

CH2MHill 

Project: CH2MNAPR-CT0-JM08 

CTO JMOS NAPR SWMU 67 

Primary Report Address: 
Michael Zamboni 

CH2MHill 

15010 Conference Center Drive 

Suite 200 
Chantilly.VA 20151 

PriffilfflP»IJ8JllH~~·com 
Accounts Payable 

CH2M Hill, Inc. 

PO Box 241329 

Denver.CO 80224 

Report CC Addresses: 
Invoice CC Addresses· 

Client Laboratory 
Sample ID Sample Number 

SH0547-1 NAPR-W67 -5609-0507 

M&lrfK Prod1~1 

Setvice s CLIENT-CHARGE 
Solid s SW30SOMS-PREP 
Solid s SW6020·COBAL T 
Solid s TS 

SH0547-2 NAPR-W67-SB09P-0507 

Mair/)( Product 

SoliO s SW3050MS-PREP 
Solid s SW6020-COBl\LT 
Solid S TS 

SH0547-3 APR-W67-EB01 -012414 

Matrix Product 

Aqvoous s SW3010MS-PREP 

Acueous s SW6020..COBAL T 

SH0547-4 FEDEX SHIPPING 

Mstril( Produc/ 

Service s SHIPPING 

Total Samples: 4 

ANALYSIS INSTRUCTIONS 

CHECK NO. 

CLIENT PO# 

O.::iO QSM V4.2 with DoD limits. ND to LOO "J" 
Oug between MDL and LOQ. SW6020A. Chent 
ct1arge is for PR chemist certification. 

N<:> PO requlred; 475153.67 PP.FR 

CLIENT PROJECT MANAGE . Linda Saksvlg 

CONTRACT N1624 70-11-0-8012 

COOLER TEMPERATURE 2.2 

DELIVERY SERVICES Fc'!dex 

EDD FORMAT Ki'\S106QC-XLS 

LOGIN INITIALS GN 

PM JO 
PROJECT NAME CTO JM08 NAPR SWMU 67 

QC LEVEL IV' 

REGULATORY LIST 

REPORT INSTRUCTIONS Oi3ta summary needs all forms. Send HC, CD ... - -
Collect Verbal Ct~~;;,i~lmritza' V~zque~ -· - ,_ 

Receive 
Date/Time Date PR Date (c.hem~aritzav~) for certification. 

_.,,_ 

24-JAN-14 11'.00 srf&~fWrtfu : 19-FEB-14 

Hold Dsre (shottest) Bottle Type Bottle Count Comments 

MSIMSO 
23·JUl..14 
23·JUL·H ~oz Glasr> 
23-FE&-14 

24-JAN-14 11 '.10 25-JAN-14 19-FEB-14 

Hold Dot• (shortest) Bottle Type Bo1tleCoun1 Comments 

23-JUl· lA 
23·JUL-14 4o:<Glass 
2:>-FEB-14 

24-JAN-14 11 :30 25-JAN-14 19-FEB-14 

Hold Osle (shortest) Boli/e Type Bottle l~ount Comments 
23-JUl·14 250mL Plast1c•HN03 NAPR-W67-EB01 -012414 
23-JUL-14 250ml Plas1ic•HN03 

24-JAN-14 00:00 25-JAN-14 19-FEB-14 

Hold Osle (shortest) Bottle Type Bottle Count Comments 

FedEx cflarge for the cooler 
that was not picked up and 
shipped back to Katahdin. 

Total Analyses: 10 

http:475153.67'pP.FR


Data Qua/ Worksheets - Cobalt Only 

This SDG contains analysis for cobalt (Co) only using method SW-846 6020A - !CP-MS. The site is in Region II. 
Region 11 guidance was used in the validation of these SDGs. The darn pac.kage was presented in completion, using 
CLP type forms. 

HOLDING TIMES ?; l.-\ <4i,eo~~ 
Sampling Date: 1/24/1 4 & 11'114 dA~ 
Received Date: 1115114 & 718114 
Prep. Dates: 1/30/14. 719/ 14 & 7/15114 
Analysis Dates. 1/3 1/14. 2/4/ 14, 7123/14 & 7/18/ 14 

HT - 6 months 

All holding times requirements were met, COC records are present, containing necessary signacures indicating, 
change of custody between sampler and laboratory. No rec.eipt cond ition logs were present. No qualifications were 
required. 

CAL/BRA TIONS 
The proper calibratJon procedures were followed for the coball ana lyses based on the method used by the laboratory. 
Mass calibration tune criteria were met. A II associated ICY/CCV criteria were met. The CRr check standards were 
analyzed and al l criteria were met. ICSA/JCSAB criteria were met. Raw data was verified. 

BLANK SUMMARY 
Blank qualification guidelines. 

No action is raken if an analyle is found in the blank but not in the sample. 
Sample weight, volume or dilution factor must be taken into consideration when applying the criteria. 
Apply the same data validation guidelines to any associated calibration, preparation, and field QC blanks and all 
associated samples. 
Qualification/ Act ion codes. 

No Action -
U· 

The sample result is greater than the CRDL and greater than five times (5X) the blank value 
The sample result is less than five times (5X) the blank value. 

Blank Contamination and Qualification Summaries 
Blank ID Analyte Concentra tion Action Level Q F h12 
No contamination was reported in cobalt NA NA 
associated blanks including method 
blanks, ca libration blanks and nnse 
blanks. 

MA TRIX SP/KE/DUPLICATE SUMMARY 

Two MSIMSD pairs were analyzed with these samples. The MS/MSD pair of sample NAPR-W67-SB09-0507 ei<h ibited 
acceptable recoveries and RPO The MS/MSD pair of sample NA PR-W67-SO I 4-0507 exJ1ibited acceptable recoveries and 
RPD. The PDS spikes analyzed with these spike pairs were non-compliant due to the abundance of the target analyte in the 
native samples. No quali fications were required in the associated samples. 

SERIAL DILUTIONS 

The serial dilution analyses exhibited compliant %Os for the reported analytes. 

FIELD DUPLICATE SAMPLE SUMMARY 
Note: Field duplicate results are assessed on ly if both results are above the CR.DL. 

SDG 's SH0547 & SH4986 
NAPR SWMU67 

Page I 

r 36 



DataQual Worksheets - Cobalt 0 11/y 

Sample ID; NA PR-W67-SB09-0507 Duplicate Sample ID· APR-W67-SB09P-0507 

COBALT 7.417.2 RPD - 2.7% 

Sample lD: NAPR-W67-SB09R-0507 Duplicate Sample lD: APR-W67-SB09RP-0507 

COBALT 24.8125.9 RPD -4.3% 

Commen ts: No qualifications were requ ired. 

SAMPLE RESULT VER/FICA T/ON 

Specific Comm ents: 

Samples exhibited positive results for cobalt. Sample quanti tation was verified. LODs and LOQs were appropriaLely adj usted 
for extraction amount and %solids. No qualification of the analytical data was required. 

Lo{) V(JH I g C~o(L. 
NAf .e -wt, i- - se:.o9 R -os-o 1-

LoD = o. ~0 W3 It... 
I D . ,OL 

D . ~o V'-5 t... • 0 . 11~ 

Da te: ~ ldWI l ~ 

SDG's SH0547 & SH4986 
NAPRSWMU67 

Page 2 
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CH2M Hill NAPR SWMU67 
SDG SH4986 

ICP-MS 

SAMPLE ID 

ANALYTE 

Lab Value CONCENTRATION (mg/Kg) 

AMOUNT FROM RAW DATA (ug/l) 

SAMPLE SIZE (g) 

FINAL VOLUME (L) 

DILUTION FACTOR 

DRYNESS FACTOR 

CONVERSION FACTOR (ug/g to mg/Kg) 

CALCULATED CONCENTRATION (ug/Kg) 

SDG SHOS47 

ICP-MS 

SAMPLE ID 

ANALYTE 

Lab Value CONCENTRATION (mg/Kg) 

AMOUNT FROM RAW DATA (ug/L) 

SAM PLE SIZE (g) 

FINAL VOLUME (L) 

DILUTION FACTOR 

DRYNESS FACTOR 

CONVERSION FACTOR (ug/g to mg/Kg) 

CALCULATED CONCENTRATION (ug/Kg) 

METALS CALCULATIONS 

NAPR-W67-SB12-0709 

cobalt 

29.3 

77.19 

1.7 

0.1 

5 
0 774 

1 

29.33197 

NAPR-W67-SB09P·OS07 

cobalt 

7.2 

22 .89 

1.81 

0.1 

5 
0.882 

1 

7.16917 

038 



S.B 
POST D1GJ:;ST SP.IKE SAMPLE RECOVERY 

L ab Name: Katahdin Analytical Services 

Matrix: SOIL 

Percent Solids: 83.7 

Client Field ID: NAPR-W67-SB 14-0507S 

SDGName: Sl:l4986 

Lab Snmple ID : SH4986-008A 

Concentra tion Units : ug/L 

Aoalyte 

COBALT, TOT AL 

Comments: 

Spjked 
Sam ple Result C 

83.0 

Sample 
Result C 

81.9 

Spike 
Added 

2 

Control Limits (% R) 
% R Q Low High M 

53.5 A; 75 125 MS 

J \fl bt\~ - 01J ckw.. ~ 
cJo .uvdo..AfJ- · 

FORM V (Part 2) - IN 

O".l"O 
\ ,) t_ • 

Katahdin Analytical Services A0000036 



58 
POST DIGEST SPIKE SAMPLE RECOVERY 

Lab Nnme: Katahdin Analytical Ser vices 

Matrix: SOIL 

Percent Solids: 87.7 

Client Field ID: NAPR-W67-SB09-0507S 

SDGName: SH0547 

Lab Sample ID: SHOS47-00IA 

Concentration Units ; ug/L 

Analyte 

COBALT, TOTAL 

Comments: 

Spiked 
Sample Result C 

18.5600 

Sample 
Result C 

17.3700 

FORM V (Part 2) - IN 

Spike 
Added 

2 

Control Limits (%R) 
% R Q Low High M 

59.5 75 125 MS 

04Q 
Katahdin Analytical Services A0000031 



COMPUCHEM SDG 1003194 
  
 
 
 
 
 
 
 
 



DataQual 
Environmental Services, LLC 

Michael Baker, Jr., Inc. 
Airside Business Park 
l 00 Airside Drive 
Moon Township, PA 15108 

July 11 , 2010 

SDG# 1003 194, CompuChem 
NAPR SWMU 67; Ceiba, Puerto Rico 

Dear Mr. Kimes, 

The fo llowing Data Validation report is provided as requested for the parameters noted in 
the table below for SDG # I 003194. The data validation was performed in accordance 
with the SW-846 methods utilized by the laboratory, the Region II Standard Operating 
Procedures for the Validation of Organic Data Acquired Using SW-846 Methods 
(82608-Rev 2, January 2006- SOP #HW-24, 8270D-Rev 3, October 2006-SOP #HW-22) 
and professional judgment. Region II has not developed a validation checkl ist SOP for 
the methods used to assess the organic methods for hydrocarbons and inorganic methods 
in this SDG (SW-846 methods 8015_DRO, 8015_GRO, 6020, 60 108 and 747 1A). 
Therefore, alternative worksheets were provided. Region II flagging conventions were 
used. All areas of concern are discussed in the body of the report and a summary of data 
qualification is provided. 

SVOA App IX 
Sa 111 nlc ID L:ib ID M:itrix VOA App IX w/ LL PAH G RO ORO Mct:ils 
67SBO l-OO 1003 194-17 soil x x x x x 
67SBOl-OI 1003 194-18 soil x x x x x 

67SBO l-OID 1003 194- 19 soil x x x x x 
67SBOl-03 1003 194-20 soil x x x x x 
67SB05-00 1003194~ 14 soil x x x x x 
67Sl305-01 1003194-15 so il x x x x x 
67SB05-05 1003194-16 soil x x x x x 
67Sl307-00 1003194- 11 soi l x x x x x 
67SB07-0 I I 003 194- 12 soil x x x x x 
67SB07-05 1003 194-13 soil x x x x x 
67SB08-00 1003194-07 soil x x x x x 

67S808-00D 1003194-08 soil x x x x x 
67SB08-0 I 1003194-09 soil x x x x x 
67SB08-05 I 003194-10 soil x x x x x 

67SDO I 1003194-01 soil x x x x x 
67SDO ID 1003 194-04 soil x x x x x 
67SD02 1003194-02 soil x x x x x 
67SD03 1003 194-03 soil x x x x x 
67SD04 1003194-05 soil x x x x x 
67SD05 1003194-06 soil x x x x x 

67SDO I MS 1003 194-0 IMS soil x x x x x 
67SDO I rvtSD 1003 194-01 MSD soil x x x x x 

Tin 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

5830 Amberway Drive • St. Louis, MO 63128 • 314-330-1327 • Fax 314-849-62~4tt· U l) 1 



The following quality control samples were provided with this SDG: sample 67SBO 1-
0lD -field duplicate of sample 67SB01-0l; sample 67SB08-00D-field duplicate of 
sample 67SB08-00; and sample 67SD01D-field duplicate of sample 67SD01. 

The samples were evaluated based on the following criteria: 

• Data Completeness * 
• Sample Condition 

• Technical Holding Times * 
• GC/MS Tuning * 
• GC Performance * 
• Initial/Continuing Calibrations 

• ICSA/ICSAB Standards * 
• CRD L Standards * 
• Blanks 

• Internal Standards 

• Surrogate Recoveries 

• Laboratory Control Samples 

• Matrix Spike Recoveries 

• Matrix Duplicate RPDs * 
• Serial Dilutions 

• Field Duplicates 

• Identification/Quantitation * 
• Reporting Limits * 
• Tentatively Identified Compounds NA 

* - indicates that qualifications were not required based on this criteria 

Overall Evaluation of Data/Potential Usability Issues 

A summary of qualifications applied to the sample results are noted below for the 
fractions validated. Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this narrative. If an issue is not addressed there were 
no actions required based on unmet quality criteria. When more than one qualifier is 
associated with a compound/analyte the validator has chosen the qualifier that best 
indicates possible bias in the results and flagged the data accordingly. However, 
information regarding all quality control issues is provided in the body of the report and 
on the qualification summary page. 

VOA 

One sample contained 50-90% water that resulted in qualifying the data results as 
estimated. 

Michael Baker, Jr. , Inc. 
NAPR SWMU 67; Ceiba, Puerto Rico 

SDG# 1003194 
' I• 

Page 2 UU2 



The initial and continuing calibrations exhibited some compounds with low RRF values, 
which resulted in qualifying non-detected values as rejected for these compounds. Due to 
high %RSDs values, in the initial calibration, some compounds were qualified as 
estimated. 

Blank contamination was noted in the method and/or QC blanks associated with samples 
in this batch. Qualifications were added to the data. 

Several samples exhibited non-compliant surrogate recoveries that resulted in 
qualifications to the data. The samples were re-analyzed with similar results. 

Due to non-comparable results in one of the field duplicate pairs, qualifications were 
added to the data. 

SVOA 

One sample contained 50-90% water that resulted in qualifying the data results as 
estimated. 

Due to high %RSDs and %D values, in the initial and continuing calibrations, some 
compounds were qualified as estimated. 

Blank contamination was noted in the method and/or QC blanks associated with samples 
in this batch. Qualifications were added to the data. 

Two samples exhibited non-compliant internal standard area recoveries that resulted in 
qualifications to the data. The samples were re-analyzed with less non-compliant 
recoveries; therefore the re-analysis was used instead of the initial analysis. 

Due to below 10% recoveries fo r LCS samples, the associated sample non-detect results 
were qualified as rejected for one or more compounds. 

The matrix spike and matrix spike duplicate exhibited below 10% recoveries that resulted 
in qualifying three compound results as rejected in the associated sample. Three 
compounds were also qualified as estimated due to high or low recoveries. 

One of the field duplicate pairs did not exhibit comparable results that resulted in 
qualifications to the data. 

GRO 

One sample contained 50-90% water that resulted in qualifying the data results as 
estimated. 

Michael Baker, Jr., Inc. 
NAPR SWMU 67; Ceiba, Puerto Rico 

SDG# I 003.l ~4 u U 3 Page 3 



Blank contamination was noted in the method blank associated with samples in this 
batch. Qualifications were added to the data. 

One sample contained 50-90% water that resulted in the qualification of the data results 
as estimated. 

Blank contamination was noted in the method and instrument blanks associated with 
samples in this batch. Qualifications were added to the data. 

The associated MS/MSD pair of sample 67SDO 1 exhibited low recoveries for DRO in the 
MS and MSD. All sediment samples were flagged as estimated J/UJ. 

Metals by 6020 & 7471 

One sample contained 50-90% water that resulted in the qualification of the data results 
as estimated. 

Blank contamination was noted and qualification was required in the samples in this 
SDG. 

The matrix spikes pair submitted in this SDG exhibited non-compliant recoveries in both 
the MS and the MSD for one analyte for which qualifications were required. 

The serial dilution submitted in this SDG exhibited non-compliant %Ds for four analytes. 
All results for these analytes were qualified as estimated J/UJ in the metals samples. 

The field duplicate pair of sample 67SBO 1-0l/67SBO1-01 D exhibited one analyte with a 
non-compliant RPD greater than 120%. This analyte was rejected based on Region II 
guidance in the field duplicate pair only. 

The field duplicate pair of sample 67SB08-00/67SB08-00D exhibited several analytes 
with non-compliant RPDs or absolute value results. These analytes were flagged based 
on Region II guidance in the field dupl icate pair only. 

All results reported at concentrations between the method detection limit and the 
reporting limits (B flagged by the laboratory) were qualified as estimated J. 

Tin by 6010B 

One sample contained 50-90% water that resulted in the qualification of the data results 
as estimated. 

Michael Baker, Jr., Inc. 
NAPR SWMU 67; Ceiba, Puerto Rico 

SDG# 1003194 
Pagi4 llt.J4 



Blank contamination was noted and qualification was required in the samples in this 
SDG. 

Specific Evaluation of Data 

Data Completeness 

The SDG was received complete and intact. Resubmissions were required for the SVOA 
fraction as the reporting limit listed on the Form I for several samples was not reported 
correctly. The laboratory was contacted and the corrected forms were suppl ied and used 
for this report. The laboratory was contacted for clarification of the ICP-MS calculation. 

Sample Condition 

All Fractions 

Sediment sample 67SD05 contained >50% moisture (53%). This required the 
qualification of all reported results as estimated (J/UJ). 

Technical Holding Times 

According to chain of custody records, sampl ing was performed on 3/22-24/10 and 
samples were received at the laboratory 3/24-26/l 0. All sample preparation and analysis 
was performed within Region II and/or method holding time requirements. 

Initial/Continuing Calibration 

Calibration standards exhibited %RSDs and RRF values that were non-compliant. A 
summary of these non-compliances and affected samples are noted in the fo llowing table. 
Sample results are qualified as indicated. 

Standard ID Compouncl(s) RRF, % RSD, % D Samples Q Flag 
IC 3/30/10 acrolein 0.028 all samples J/R 

acrylonitrile 0.046 
propionitrile 0.018 
isobutyl alcohol 0.006 
1,4-dioxane 0.002 
methylmethacrylate 0.049 
1,2-dichloropropane 16.913 J/UJ 

SVOA 

Calibration standards exhibited %RSDs and %D values that were non-compliant. A 
summary of these non-compliances and affected samples are noted in the fo llowing table. 
Sample results are qualified as indicated. 

Michael Baker, Jr., Inc. 
NAPR SWMU 67; Ceiba, Puerto Rico 

SDG# l 003 194 
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Standard Compound(s) 
ID 
IC full scan 2-picoline 
3/ 17/ 10 nih·osomethylethylamine 

11-nitrosodiethylamine 
n-nitrosopyrrolidine 
n-nitrosomorpholine 
o-toluidine 
11-nitrosopiperidine 
p-phenylenediamine 
1-naphthylamine 
2-naphthylamine 
5-nitro-o-toluidine 
11-11itrosodiphenylamine 
diallatc (trans isomer) 
4-aminobiphenyl 
4-nitroquinoline-1-oxide 
methapyrilene 
p-dimethylaminoazobcnzcne 
3,3 ' -dimethylbenzidinc 
2-acetylaminofluorcne 
indeno( 1,2,3-cd)pyrene 
diallatc (total) 

CC fu 11 scan benzyl alcohol 
4/ 13/10 nitrobcnzene 

bis(2-chlorocthoxy)methane 
hexachloropropene 
11-nitroso-di-n-butylamine 
1,4-napthaquinone 
4-nitrophenol 
pentachloronitrobenzene 
dinoseb 

CC full scan nitrobenzene 
4/ 14/ 10 hexach loropropene 

n-n itroso-d i-n-buty I amine 
7, 12-dimethylbenz(a)anthracene 
dibenzo(a,h)anthracene 
benzo(g,h,i)perylene 

IC full scan 2,6-dichlorophenol 
4/ 16110 hexachloropropene 

1,4-napthoquinone 
diallate (trans isomer) 
4-nitroquinoline-1-oxide 
7, 12-dimethylbenz(a)anthracene 
benzo(k)fluoranthene 

RRF, %RSD, Samples QFlag 
%0 
22.651 
22 .006 
21.768 
24.94 1 
22 .939 
22.524 
24. 199 
28.824 
27.268 
30.303 
27.604 
16.397 
23.234 
24.870 
19.692 
29.063 
25.398 
29.792 
24.074 
19.789 
19.303 
24.38 
80.51 
25 .07 
24.50 
-29.67 
21 .84 
-36.27 
26.66 
20.76 
72. 11 
20.34 
-46.64 
-21.45 
25.02 
32.78 
19.314 
21.849 
20.128 
19.278 
23 .521 
16.318 
29.966 

67SDOI , 67SD02, 67SD03, J/UJ 
67SD04, 67SD05, 67SDO ID 

67SDOI J/UJ 

67SD02, 67SD03, 67SD04, J/UJ 
67SD05, 67SDO ID 

67SB08-00, 67SB08-00D, J/UJ 
67SB08-0 I, 67SB08-05 , 
67SB07-00, 67SB07-0 I, 
67SB07-05, 67SB05-00, 
67SB05-0 I, 67SB05-05 , 
67SBO 1-00, 67SBO 1-0 I, 
67SBOl-OI D, 67SBOl -03 

Michael Baker, Jr., Inc. 
NAPR SWMU 67; Ceiba, Puerto Rico 

SDG# l 003194 
P.agp 6 Ud 6 



Standard Compound(s) RRF, %RSD, Samples Q Flag 
ID %D 
CC-full scan pyridine -20.35 67SB08-00, 67SB08-00D, J!UJ 
4/23/10 methyl methanesulfonate -38.56 67SB08-0 I, 67SB08-05, 

aniline -26.77 67SB07-00, 67SB07-0 I , 
2-chlorophenol -36.75 67SB07-05, 67SB05-00, 
benzyl alcohol 24.63 67SB05-0I 
n-nitroso-di-n-propylamine -40.14 
methapyrilene -34.18 
benzo(b )tluoranthene 24.72 
diallate total -22.56 

CC-full scan 3-methylphenol -21 .09 67SB05-05, 67SBO 1-00, J/UJ 
41231 10 p-phenylenediamine -39.97 67SBOl-OI, 67SI301-0ID, 

methapyrilene -33.99 67SBOl-03 
benzo(g,h,i)perylene -25.02 

CC-SIM tluorene -21.84 PAH SIM: 67SB05-00, J!UJ 
4/28/ 10 benzo(b )tluoranthene -40.40 67SB05-01, 67SI305-05, 

67SBO 1-00RE, 67SBO 1-0 I, 
67SBO 1-0 I DRE, 67SBO 1-03 

CC-SIM 2-methylnaphthalene -20.18 PAH SIM: 67SB08-00, J/UJ 
4/28/10 benzo(b )fl uoranthene -35.93 67SB08-00D, 67SB08-0 I, 

indeno( 1,2,3-cd)pyrcne 25.96 67SB08-05, 67SB07-00, 
67SB07-0 I, 67SB07-05 

Blanks 

The associated method and/or QC blanks exhibited contamination as noted in the 
following table. Compounds for which there was no action required, are not included in 
the following table, see worksheets for full list of compounds. 

Blank ID COlllJ}OUIJd 
VBLKIJ methylene chloride 

toluene 
67EROI acetone 

methylene chloride 
67ER02 acetone 

methylene chloride 
67ER03 acetone 

methylene chloride 
2-butanone 

67FBOI acetone 
methylene chloride 

67FBOI acetone 

Concentration Reporting Limit 
IJ ug/Kg 5 ug/Kg 

0.7J 5 
3.5 ug/L 2.5 ug/L 

1.5 0.5 
3.2 2.5 
1.3 0.5 
2.7 2.5 
I. I 0.5 
21 2.5 
3.7 2.5 
1.6 0. 5 
5.1 2.5 

Michael Baker, Jr., Inc. 
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Associated samples and required qualifications are noted in the following table. 

Sample ID Com pound QFlag 
67SB05-05, 67SB08-05 acetone U at RL 
67SB07-05 acetone u 
67SB07-00, 67SDOI, 67SB07-05, 67SBOl-OlD methylene chloride U at RL 
67SBO 1-0 I, 67SBO 1-01 D, 67SB05-00, 67SB05-01 2-butanone UatRL 
67SB07-01, 67SB07-05, 67SBO 1-01 D toluene U atRL 

SVOA 

The associated method and/or QC blanks exhibited contamination as noted in the 
following table. Compounds for which there was no action required, are not included in 
the following table, see worksheets for full list of compounds. 

Blank ID Compound Concentration Reportine: Limit 
SBLKPN bis(2-ethylhexyl)phthalate 58J ug!Kg 170 ug/Kg 
SBLKPN-SIM naphthalene I.OJ ug/Kg 8.3 ug/Kg 

2-methylnaphthalene I.OJ 8.3 
acenaphthylene 0.86J 8.3 
acenaphthene 0.85J 8.3 
fluorene 0.94J 8.3 
phenanthrene 2.2J 8.3 
anthracene l.2J 8.3 
fluoranthene 1.7J 8.3 
pyrcne 1.6J 8.3 
benzo(a)anthracene l.3J 8.3 
chrvsene 0.97J 8.3 
benzo(b )fluoranthene 0.591 8.3 
benzo(k)fluoranthene 1.11 8.3 
benzo(a)pyrcnc 0.911 8.3 
indeno( 1,2,3-cd)pyrcnc IJ 8.3 
benzo(g,h,i)pcrylcne 0.78J 8.3 

67ER01 naphthalene 0.097J u.e/L 0.21 ug/L 
67ER02 naphthalene 0.093J 0.21 
67ER03 naphthalene 0.079J 0.22 
67FBOI naphthalene 0.098J 0.21 

2-methylnaphthalene 0.02 lJ 0.21 

Associated samples and required qualifications are noted in the following table. 

Sa 111 pie ID Compound 0 Flae: 
67SB07-01, 67SD02, 67SD03, 67SD05 bis(2-ethylhexyl)phthalate U atRL 
67SDO I, 67SDO ID bis(2-ethylhexyl)phthalate u 
PAH SIM: 67SDOID, 67SD03 naphthalene U at RL 
PAI-I SIM: 67SDOID, 67SD03, 67SD04, 67SD05 2-methylnaphthalene U at RL 
PAH SIM: 67SDOI, 67SDOID, 67SD02, 67SD03, 67SD04, 67SD05 acenaphthylene UatRL 
PAI-I SIM: 67SDOID, 67SD05 
PAH SIM: 67SB08-01, 67SDOI, 67SDOID, 67SD02, 67SD05 

fluorcne U atRL 
phenanthrcne U at RL 

Michael Baker, Jr., Inc. 
NAPR SWMU 67; Ceiba, Puerto Rico 

SDG# 10031' 94 
Page 8 uu a 



Sample ID Compound Q Fla!! 
PAH SIM: 67SDOI , 67SD01D, 67SD02, 67SD03, 67SD04, 67SD05 anthracene U at RL 
PAH SIM: 67SB08-01 , 67SDO I , 67SD02, 67SD03, 67SD04 fluoranthene U at RL 
PAH SIM: 67SB07-00, 67SB07-0l, 67SB08-0l, 67SDOI, 67SD02, pyrene Uat RL 
67SD03, 67SD04 
PAH SIM: 67SB08-0I,67SDO1, 67SD02, 67SD03, 67SD04 benzo(a)anthracene Uat RL 
PAH SIM: 67SB08-0I,67SDO1, 67SD02, 67SD03, 67SD04 chrysene U at RL 
PAI I SIM: 67SB08-0I, 67SD02, 67SD03 benzo(b )fluoranthene U atRL 
PAH SIM: 67SB08-0I, 67S002, 67SD03 benzo(k)fluoranthene U at RL 
PAH SIM: 67SB07-00, 67SB08-0l, 67SD02, 67SD03 benzo(a)ovrenc U at RL 
PAH SIM: 67SB07-00, 67SB08-0I, 67SD01 indeno( 1,2,3-cd)pyrene U atRL 
PAH SIM: 67SI308-00D, 67SB08-0I benzo(g,h, i)perylene U atRL 

The associated method and/or QC blanks exhibited contamination as noted in the 
following table. Compounds for which there was no action required, are not included in 
the following table. 

Blank ID Compound Concentration RL Action Level 
VBLKCX GRO 0.04 IJ mg/Kg 0.5 mg/Kg RL 
VBLKOA GRO 0 .04J 0.5 RL 

Associated samples and required qualifications are noted in the following table. 

Com ound Q Fla 
GRO U atRL 

The associated method and/or QC blanks exhibited contamination as noted in the 
following table. Compounds for which there was no action required, are not included in 
the following table. 

Blank ID Compound Concentration Action Level Q Fla!! 
PBLKPY ORO 3.5J mg/Kg RL U at RL 
PIBLKXF ORO 0.0221 mg/L RL U at RL 
PIBLKXG ORO 0.191 mg/L RL U atRL 
PIBLKXQ ORO 0. I 4J mg/L RL U at RL 
PIBLKXR DRO 0.301 mg/L RL U at RL 

Associated samples and required qualifications are noted in the following table. 

Sample ID Compound Q Fla!! 
67SB01-00, 67SBOl-OI, 67SDOl-OID, 67SB-Ol-03, 67SB05-05, DRO U atRL 
67SB07-00 

Michael Baker, Jr., Inc. 
NAPR SWMU 67; Ceiba, Puerto Rico 
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Metals by 6020 & 7471 

Associated blanks exhibited contamination as noted in the following table. Please see the 
Glossary of Qualification Flags and Abbreviations for details. 

Blank ID Analyte Concentration Action Level QFlag 
PBS lead 0.0168 mg/Kg RL U at RL 
ICB 4/17 antimony 0.2528 ug/L RL U at RL 

silver 0.0528 ug/L RL U atRL 
CC8, 4/17 17:09 arsenic 0.0908 ug/L RL U at RL 

Associated samples and required qualifications are noted in the following table. 

Sample ID Analyte QFiag 
all samples >MDL up to RL except 67SDO I antimony U at RL 

silver U at RL 
67SB08-05 lead U at RL 
67SB07-05, 67SBO 1-03 arsenic U at RL 

Tin by 6010B 

Associated blanks exhibited contamination as noted in the following table. Please see the 
Glossary of Qualification Flags and Abbreviations for details. 

Blank ID Analyte Concentration Action Level 
PBS tin 0.5598 mg/K RL 

Associated samples and required qualifications are noted in the following table. 

Anal tc 
to RL tin 

Internal Standard Arca Recoveries 

SVOA 

Sample 67SBO 1-00 exhibited non-compliant area recoveries for 5 of 6 internal standards; 
therefore the sample was re-analyzed. The re-analysis exhibited less non-compliance 
with low recovery for standard perylene-d 12; therefore re-analyzed sample was used and 
all compound results associated with this standard were qualified as estimated (J/UJ). 

Sample 67SBO 1-01 D exhibited non-compliant area recoveries for 4 of 6 internal 
standards; therefore the sample was re-analyzed. The re-analysis exhibited less non
compliance with low recovery for standard perylene-dl2; therefore re-analyzed sample 
was used and all compound results associated with this standard were qualified as 
estimated (J/UJ). 

Michael Baker, Jr., Inc. 
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Surrogate Recoveries 

The foJ!owing samples exhibited non-compliant surrogate recoveries and were qualified 
as stated in the table below. All samples with low recoveries were re-analyzed with non
compliant recoveries were exhibited; therefore the initial analysis for all samples was 
used. 

Sample ID Non-Com pliant S111To2ate %Rec QC limit Qualifier 
67SD02 bromofluorobenzene 124 85-120 J 
67SD03 toluene-d8 83 85-115 J/UJ 
67SB08-0 I bromofluorobenzcne 84 85-120 J/UJ 
67SI308-05 I ,2-dichloroethane-d4 140 70-139 J 
67SB07-00 toluene-dB 83 85-115 J/UJ 

bromofluorobenzene 76 85-120 

Laboratory Control Sample 

SVOA 

All submitted LCS exhibited zero percent recovery for p-phenylenediamine; therefore all 
non-detected results for this compound were qualified as rejected (R) in all samples. 

Matrix Spike 

SVOA 

The submitted matrix spike and matrix spike duplicate exhibited non-compliant 
recoveries requiring qualification or rejection in the associated sample. A summary of 
these non-compliances and affected samples are noted in the following table. 

MS/MSD Associated MS MSD 
Sample ID Compounds % Rec % Rec QC Limit Q Fla£ 

67SDOI p-phenylenediam ine 0 0 20-150 J/R 
1-naphthylamine 6 4 20-1 50 
3 ,3 '-climethylbenzidine 5 3 20-150 
2-naphthylamine 16 15 20-150 J/UJ 

67SDO I (SIM) anthracene 112 108 55- l 05 J 
indeno( 1,2,3-cd)pyrene 189 150 50- 110 

The matrix spike pair analysis submitted in this SDG exhibited non-compliant %Rs for 
DRO, requiring qualification in the sed iment field samples. A sunu11ary of these non
compliances and affected samples are noted in the following table. 

Michael Baker, Jr., Inc. 
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MS/MSD Com ound Sam lies %R 
67SD01 DRO all sediment sam les 42/36 

Metals by 6020 & 7471 

The matrix spike analysis submitted in this SDG exhibited non-co111pliant %Rs for tlU'ee 
analytes. A summary of these non-compliances and affected samples and actions are 
noted in the following table. 

MS/MSD %R 
67SD01 9/12 

Serial Dilutions 

Metals by 6020 & 7471 

The serial dilution analysis submitted in this SDG exhibited non-compliant %Ds for tlu·ce 
analytes, requiring qualification in the field samples. A summary of these non
compliances and affected samples are noted in the following table. 

SD Analvtcs Samples %D Q Flag 
67SDOI cobalt all samples 16 J/UJ 

copper 13 
lead 20 
vanadium 14 

Field Duplicates 

Sample 67SDO 1 and field duplicate 67SDO 1 D exhibited non-compliant results for carbon 
disulfide at 150% RPD; therefore results were qualified as estimated (J/UJ) . 

SVOA 

Sample 67SDO 1 (SIM) and field duplicate 67SDO 1 D (SIM) exhibited non-compliant 
results for fluoranthene, pyrene, benzo (a) anthracene, and chrysene at 200% RPD; 
therefore results were qualified as estimated (J/UJ). 

Metals by 6020 & 7471 

The field duplicate pairs exhibited non-compliant field duplicate reproducibility for the 
following analytes. These field duplicate pairs and analytes were flagged as noted in the 
table below based on Region II guidelines. 
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Sample ID Analyte RPD or Absolute Difference 0 Fla2 
67SBO 1-0I /67SBO1-0 ID lead 180 R 

67SB08-00/67SB08-00D barium 67 J 
nickel 57 
lead 70 

I den tifica tion/Qu an ti ta tio n 

Samples 67SD02RE, 67SD03RE, 67SD08-01RE, 67SB08-05RE and 67SB07-00RE were 
not used, in favor of the initial analysis, due to non-compliant surrogate recoveries. 

SVOA 

Samples 67SBO 1-00 and 67SBO 1-0 l D were not used, in favor of the re-analysis, due to 
non-compliant internal standard area recoveries. 

Metals by 6020 & 7471 

All results reported at concentrations between the method detection limit and the 
reporting limit (B flagged by the laboratory) were qualified as estimated J. 

A summary of qualifications required is provided on the following page. Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report. 

Sincerely, 

· ~ 

·a Maschhoff ~ 
President 

Jacqueline Cleveland 
Vice-President 

Michael Baker, Jr., Inc. 
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Summary of Data Qualifications 

Sample ID 
678005 
all samples 

all samples 
678805-05, 678808-05 
678807-05 
678807-00, 678001, 678807-05, 678BO 1-0 ID 
678801-0 I, 678801-010, 678805-00, 678805-0 I 
678807-01, 678807-05, 678801-010 
678002, 678808-05 
678003, 678808-0 I , 678807-00 
678001, 6780010 
678002RE, 67SD03RE, 678008-0lRE, 
678B08-05RE and 678807-00RE 

SVOA 

Sample ID 
678005 
678 001 , 678002, 678003, 678004, 678005, 6780010 

Compound Results Q flag 
all results +/- J/UJ 
aero le in +/- J/R 
acrylonitri le 
propionitrile 
isobutyl alcohol 
1,4-dioxane 
methylmethacrylate 
1,2-dich loropropane +I- J/UJ 
acetone + U atRL 
acetone + u 
methylene chloride + UatRL 
2-butanone + U atRL 
toluene + U atRL 
all results + J 
all results +/- J/UJ 
carbon disulfide +/- J/UJ 
all results +/- R 

Compound Results Q nag 
all results +/-
2-picoline +/-
nitrosomethylethylamine 
n-nitrosodiethylamine 
n-nitrosopyrrolidine 
n-nitrosomorphol ine 
o-toluidine 
n-nitrosopiperidine 
p-phenylenediamine 
1-naphthylamine 
2-naphthylamine 
5-n itro-o-to I uid ine 
n-nitrosodiphenylamine 
diallate (trans isomer) 
4-aminobiphenyl 
4-nitroquinoline-1 -oxide 
methapyr ilene 
p-d i me th ylam inoazobenzene 
3 ,3 ' -dimethylbenzidinc 
2-acety laminofluorene 
indeno( 1 ,2,3-cd)pyrene 
d iallate (total) 

Michael Baker, Jr., Inc . 
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Summary of Data Qualifications 
SVOA 

Samnlc JO 
67SD01 

67SD02, 67SD03 , 67SD04, 67SD05, 67SDO ID 

67SB08-00, 67SB08-00D, 67SB08-01, 67SB08-05, 
67SB07-00, 67SB07-0 I, 67SB07-05, 67SB05-00, 
67SB05-0 l, 67SB05-05, 67SBO 1-00, 67SBO 1-0 I, 
67SBOl-OlD, 67SB01-03 

67SB08-00, 67SB08-00D, 67SB08-0 I, 67SB08-05, 
67SB07-00, 67SB07-0l, 67SB07-05, 67SB05-00, 
67SB05-01 

67SB05-05, 67SBO 1-00, 67SBO 1-0I,67SBO1-0 ID, 
67SB01-03 

PAH SIM: 67SB05-00, 67SB05-0 I, 67SB05-05, 
67SBO l-OORE, 67SBOl-Ol, 67SBOI-01DRE, 67SB01-03 
PAH SIM: 67SB08-00, 67SB08-00D, 67SB08-0l, 
67SB08-05, 67SB07-00, 67SB07-0 l , 67SI307-05 

67SB07-0l , 67SD02, 67SD03, 67SD05 
67SDO l, 67SDO ID 
PAH SIM: 67SDOID, 67SD03 
PAH SIM: 67SD0 10, 67SD03, 67SD04, 67SD05 
PAH SIM: 67SDOI , 67SDOID, 67SD02, 67SD03, 67SD04, 
67SD05 
PAii SIM: 67SDOID, 67SD05 
PAH SIM: 67SB08-0 l, 67SDOI, 67SDOID, 67SD02, 67SD05 

Compound Results Q fla~ 
benzyl alcohol +!- J/UJ 
nitrobenzene 
bis(2-chloroethoxy)methane 
hexachloropropene 
n-nitroso-di-n-butylamine 
1,4-napthaquinone 
4-nitrophenol 
pentachloronitrobenzcne 
dinoseb 
nitrobenzene +/- J/UJ 
hexachloropropene 
n-nitroso-di-n-butylamine 
7, 12-dimethylbenz(a)anthracene 
dibenzo(a,h)anthracene 
benzo(g,h, i)perylene 
2,6-dichlorophenol +/- J/UJ 
hexach loropropene 
1,4-napthoquinone 
diallate (trans isomer) 
4-nitroquinoline-l-oxide 
7, 12-dimethylbenz(a)anthracene 
benzo(k)fluoranthene 
pyridine +/- J/UJ 
methyl methanesulfonate 
aniline 
2-chlorophenol 
benzyl alcohol 
n-nitroso-di-n-propylamine 
methapyrilene 
benzo(b )fluoranthene 
diallate total 
3-methylphenol +/- J/UJ 
p-phenylenediamine 
methapyri lene 
benzo(g,h,i)perylene 
fluorene +/- J/UJ 
benzo(b )fluoranthene 
2-methylnaphthalene +I- J/UJ 
benzo(b )fluoranthene 
indeno( 1,2,3-cd)pyrene 
bis(2-ethylhexyl)phthalate + U atRL 
bis(2-ethylhexyl)phthalate + u 
naphthalene + U at RL 
2-methylnaphthalene + U at RL 
acenaphthylene + U at RL 

fluorene + Uat RL 
phenanthrene + UatRL 

Michael Baker, Jr., Inc. 
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Summary of Data Qualifications 
SVOA 

Sample ID Compound Results Q flag 
PAH SIM: 67SDOI, 67SDOJD, 67SD02, 67SD03, 67SD04, anthracene + Uat RL 
67SD05 
PAH SIM: 67SB08-0I, 67SDOl, 67SD02, 67SD03, 67SD04 fluoranthene + U at RL 
PAH SIM: 67SB07-00, 67SB07-0l, 67SB08-01, 67SDOI, pyrene + U at RL 
67SD02, 67SD03, 67SD04 
PAH SIM: 67SB08-0I, 67SDOI, 67SD02, 67SD03, 67SD04 benzo(a)anthracene + U at RL 
PAH SIM: 67SB08-0 I, 67SDO l, 67SD02, 67SD03, 67SD04 chrysene + U at RL 
PAI-I SIM: 67SB08-0I, 67SD02, 67SD03 benzo(b )fluoranthene + U at RL 
PAH SIM: 67SB08-0 I, 67SD02, 67SD03 benzo(k)fluoranthene + U at RL 
PAH SIM: 67SB07-00, 67SB08-0l, 67SD02, 67SD03 benzo(a)pyrene + U at RL 
PAH SIM: 67SB07-00, 67SB08-0I, 67SDOI indeno( 1,2,3-cd)pyrene + Uat RL 
PAH SIM: 67SB08-00D, 67SB08-0I benzo(g,h, i)perylene + U atRL 
PAH SIM: 67SBOI-OORE, 67SBOJ-01DRE all compounds associated with: +/- J/UJ 

perylene-d 12 
all samples p-phenylenediamine +/- J/R 
67SDOI p-phenylenediamine +/- J/R 

l-naphthylamine 
3,3 '-dimethylbenzidinc 

67SDOI 2-naphthylamine +/- J/UJ 
67SDO I (SIM) anthracene + J 

indeno( 1,2,3-ccl)pyrene 
PAH SIM: 67SDOI, 67SDOID tluoranthene, +/- J/UJ 

pyrene, 
benzo(a)anthracene, 
chrysene 

PAH SlM: 67SBO 1-00, 67SBO 1-0 ID all results +/- R 

Sample ID Com pound Results Q flag 
67SD05 all results +/- J/UJ 
all samples except 67SB08-0 I GRO + U at RL 

Sanmlc ID COlllJ)Olllld Results Q fla2 
67SD05 DRO +/- J/UJ 
67SBOI-OO, 67SI301-0l, 67SDOl-OID, 67SB-01-03, ORO +J U at RL 
67SB05-05, 67SI307-00 
all sediment samples ORO +/- J/ UJ 
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Summary of Data Qualifications 

Metals by 6020 & 7471 

Sam olc ID 
67SD05 
al l samples >MDL up to RL except 67SDO I 

67SB08-05 
67SB07-05, 67SBO 1-03 
all samples 
all samples 

67SBO 1-0l /67SBO1-0 ID 
67SB08-00/67SB08-00D 

all samples 

Tin by 6020 

Sam1>le ID 
67SD05 
all samples >MDL up to RL 

Analvte Results Qfla2 
all results +/- J/UJ 
antimony +J U atRL 
silver +J U atRL 
lead +J U at RL 
arsenic +J U at RL 
antimony +/- J/UJ 
cobalt +/- J/UJ 
copper 
led 
vanadium 
lead + R 
barium + J 
nickel 
lead 
all analvtes +B J 

Analyte 
all results 
tin 

Results Q flag 
+/- J/UJ 
+J U atRL 

Michael Baker, Jr., Inc. 
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Glossary of Qualification Flags and Abbreviations 

Qualification Flags CO-Flags) 

U not detected above the reported sample quantitation limit 
J estimated value 
UJ reported quantitation limit is qualified as estimated 
N analyte has been tentatively identified 
JN analyte has been tentatively identified, estimated value 
R result is rejected; the presence or absence of the analyte cannot be verified 

Method/Preparation/Field QC Blank Qualification Flags CO-Flags) 

Organic Methods 

NA The sample result for the blank contaminant is greater than the RL 
(2X sample RL for common laboratory contaminants) when the 
blank value is less than the RL. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 

U* The sample result for the blank contaminant is less than the RL 
(2X sample RL fo r common laboratory contaminants) but greater 
than the MDL when the blank value is less than the RL. The 
sample result for the blank contaminant is qualified as non-detect 
U at the reported concentration. 

RL ** The sample result for the blank contaminant is less than the RL 
(2X sample RL for common laboratory contaminants) but greater 
than the MDL when the blank value is less than the RL. The 
sample result for the blank contaminant is changed to the RL and 
qualified as non-detect U. 

* This guideline is used when the laboratory is reporting non-detects to the MDL. •• This guideline 
is used when the laboratory is reporting non-detects to the RL. ,--

Inorganic Methods 

ICB/CCB/PB Action: 

No Action - The sample result is greater than the RL and greater than ten 
times (l OX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the RL, result is reported as non-detect at 
the reported concentration, when the ICB/CCB/PB result is 
less or greater than the RL. 
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Glossary of Qualification Flags and Abbreviations, continued 

R-

J -

J/UJ -

Sample result is greater than the RL and less than the 
ICB/CCB/PB value when the ICB/CCB/PB value is greater 
than the RL. 
Sample result is greater than the ICB/CCB/PB value but less 
than 1 OX the ICB/CCB/PB value when ICB/CCB/PB value is 
greater than the RL. 
Sample result is less than 1 OX RL when blank result is below 
the negative RL. 

Field QC Blank action: 

Note - Use field blanks to qualify data only if field blank results are greater than 
prep blank results. 

Do not use rinsate blank associated with soils to qualify water samples 
and vice versa. 

No Action - The sample result is greater than the RL and greater than ten 
times (1 OX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the RL, result is reported as non-detect at 
the rep01ied concentration, when the FB result is less or 
greater than the RL. 

R - Sample result is greater than the RL and less than the FB 
value when the FB value is greater than the RL. 

J - Sample result is greater than the FB value but less than 1 OX 
the FB value when FB value is greater than the RL. 

General Abbreviations 

RL 
IDL 
MDL 
CRDL 
CRQL 
+ 

reporting limit 
instrument detection limit 
method detection limit 
contract required detection limit 
contract required quantitation limit 
positive result 
non-detect result 
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DataQual 
Environmental Services, LLC 

Michael Baker, Jr., Inc. 
Airside Business Park 
100 Airside Drive 
Moon Township, PA 15108 

July 11, 2010 

SDG# 1003197, CompuChem 
NAPR SWMU 67; Ceiba, Puerto Rico 

Dear Mr. Kimes, 

The following Data Validation report is provided as requested for the parameters noted in 
the table below for SDG # 1003197. The data validation was performed in accordance 
with the SW-846 methods utilized by the laboratory, the Region II Standard Operating 
Procedures for the Validation of Organic Data Acquired Using SW-846 Methods 
(8260B-Rev 2, January 2006- SOP #HW-24, 8270D-Rev 3, October 2006-SOP #HW-22) 
and professional judgment. Region II has not developed a validation checklist SOP for 
the methods used to assess the organic methods for hydrocarbons and inorganic methods 
in this SDG (SW-846 methods 8015_DRO, 8015_GRO, 6020, 6010B and 7470A). 
Therefore, alternative worksheets were provided. Region II Oagging conventions were 
used. All areas of concern are discussed in the body of the report and a sununary of data 
qualification is provided. 

SVOA App IX 
Sample ID Lab ID Matrix VOA Aim IX w/LLPAH GRO DRO Tin 

67ERO I 1003 197-02 water x x x x x 
67ER02 1003 197-03 water x x x x x 
67ER03 1003 197-06 water x x x x x 
67ER04 I 003 197-07 water x x x x x 
67ER05 1003197-12 water x x x x x 
67ER06 1003 197- 18 water x x x x x 
67ER07 1003 197-21 water x x x x x 
67ER08 I 003197-23 water x x x x x 
67FBO I 1003 197-04 water x x x x x 
67FB02 I 003197-08 water x x x x x 
670\VO I I 003197- 17 water x x x x x 
67GW02 1003197-19 water x x x x x 
67GW03 1003 197-24 water x x x x x 
67G\V04 I 003197-20 water x x x x x 
67GW05 I 003197-15 water x x x x x 
67G\V06 1003 197-16 waler x x x x x 
67GW07 1003 197- 14 water x x x x x 
67GW08 1003 197-10 water x x x x x 

67GW08D 1003 197-11 water x x x x x 
67SW03 I 003197-0 I water x x x x x 
67TBO I 1003197-05 water x x 
67Tf302 1003 197-09 water x x 
67TB03 1003197-13 water x x 
67TB04 1003 197-22 water x x 
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SVOA App IX 
Sam1Jlc ID Lab ID Matrix VOA A1>1> IX w/LL PAH GRO DRO Tin 

67TB05 I 003197-25 water x x 
670\\108 MS 1003197-IOMS water x x x x x 

67GW08 MSD 1003 197-I OMSD water x x x x x 

The following quality control samples were provided with this SDG: sample 67GW08D -
field duplicate of sample 67GW08; samples 67ER01, 67ER02, 67ER03, 67ER04, 
67ER05, 67ER06, 67ER07 and 67ER08-equipment blanks; samples 67FB01 and 
67FB02-field blanks; and samples 67TBO I , 67TB02, 67TB03, 67TB04 and 67TB05-trip 
blanks. 

The samples were evaluated based on the following criteria: 

• Data Completeness * 
• Sample Condition * 
• Teclmical Holding Times * 
• GC/MS Tuning * 
• ICP-MS Tuning * 
• GC Performance * 
• Initial/Continuing Calibrations 

• ICSA/ICSAB Standards * 
• CRDL Standards * 
• Blanks 

• Internal Standards * 
• Surrogate Recoveries * 
• Laboratory Control Samples 

• Matrix Spike Recoveries 

• Matrix Duplicate RPDs * 
• Serial Dilutions * 
• Field Duplicates * 
• Identification/Quantitation * 
• Reporting Limits 

• Tentatively Identified Compounds NA 

* - indicates that qualifications were not required based on thi s criteria 

Overall Evaluation of Data/Potential Usability Issues 

A summary of qualifications applied to the sample results are noted below for the 
fractions validated. Specific details regarding qualification of the data arc addressed in 
the Specific Evaluation section of this narrative. If an issue is not addressed there were 
no actions required based on unmet quality criteria. When more than one qualifier is 
associated with a compound/analyte the validator has chosen the qualifier that best 
indicates possible bias in the results and flagged the data accordingly. However, 
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information regarding all quality control issues is provided in the body of the report and 
on the qualification summary page. 

The initial and continuing calibrations exhibited some compounds with low RRF values, 
which resulted in qualifying non-detected values as rejected for these compounds. Due to 
high %Ds values, in the continuing calibration, some compounds were qualified as 
estimated. 

Blank contamination was noted in the method and/or QC blanks associated with samples 
in this batch. Qualifications were added to the data. 

Due to low recoveries for LCS samples, the associated sample non-detect results were 
qualified as estimated for one or more compounds. 

The matrix spike and matrix spike duplicate exhibited below I 0% recoveries that resulted 
in qualifying one compound result as rejected in the associated sample. 

SVOA 

Due to high %RSDs and %D values, in the initial and continuing calibrations, some 
compounds were qualified as estimated. 

Blank contamination was noted in the method and/or QC blanks associated with samples 
in this batch. Qualifications were added to the data. 

Due to below I 0% recoveries for LCS samples, the associated sample non-detect results 
were qualified as rejected for one or more compounds. Some compounds were also 
qualified as estimated for low recoveries. 

The matrix spike and matrix spike duplicate exhibited below I 0% recoveries that resulted 
in qualifying several compound results as rejected in the associated sample. Several 
compounds were also qualified as estimated clue to low recoveries. 

GRO 

Blank contamination was noted in the method blank associated with samples in this 
batch. Qualifications were added to the data. 

DRO 

No qualifications to the data were required. 
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Metals by 6020 & 7471 

Blank contamination was noted and qualification was required in the samples in this 
SDG. 

All results reported at concentrations between the method detection limit and the 
reporting limits (B flagged by the laboratory) were qualified as estimated J. 

Tin by 6010B 

No qualifications to the data were required. 

Specific Evaluation of Data 

Data Completeness 

The SDG was received complete and intact. Resubmissions were required for the SVOA 
fraction as one of the recoveries was not reported on the Form III for one of the LCS 
samples. The laboratory was contacted and the corrected forms were supplied and used 
for this report. 

Technical Holding Times 

According to chain of custody records, sampling was performed on 3/22-30/l 0 and 
samples were received at the laboratory 3/24-31110. All sample preparation and analysis 
was performed within Region II and/or method holding time requirements. 

Initial/Continuing Calibration 

Calibration standards exhibited %Ds and RRF values that were non-compliant. A 
summary of these non-compliances and affected samples are noted in the fo llowing table. 
Sample results are qualified as indicated. 

Standard ID Compound(s) 

IC 3/30/10 acrolein 
acetone 
acrylonilrile 
2-butanone 
propionitrile 
isobutyl alcohol 
1,4-dioxane 

RRF, %RSD, Samples Q Flag 
%0 
0.008 
0.030 
0.037 
0.043 
0.012 
0.003 
0.00 1 

67SW03, 67ERO l, 67ER02, J/R 
67ER03, 67ER04, 67FB0l, 
67FB02, 67Tl30 I, 67TB02, 
67GW08, 67GW08D, 
67ER05, 67ER06, 67ER07, 
67TB03 , 67Tl304, 67TB05, 
67GW07, 67GW05, 
67GW06, 67GWOI, 
67GW02, 67GW04 
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Standard ID Compouncl(s) RRF, %RSD, Samples Q Flag 
%D 

cc 4/01 / 10 dichlorodifluoromethane -44.64 67SW03, 67ER01, 67ER02, J/UJ 
bromomethane -30.76 67ER03, 67ER04, 67Fl301 , 
chloroethane -27.14 67FB02, 67Tl30 I, 67TB02, 
iodomethane 55.79 67GW08, 67GW08D 
3-ch loropropene 28. 16 
acetonitrile 30.77 
dibromochloromethane -24.59 
I, I, 1,2-tetrachloroethane -20.44 
I, 1,2,2-tetrach loroethane -22.29 
l ,2-dibromo-3-ch loropropane -33 .45 

cc 4/01 / 10 d ich lorod i tluoromethane -40.60 67ER05, 67ER06, 67ER07, J/UJ 
bromomethane -24.66 67TB03, 67TB04, 67TB05, 
iodomethane 60.21 67GW07, 67GW05, 
3-ch loropropene 44.97 67GW06, 67GWO I, 
ace tonitrile 42.25 67GW02, 67GW04 
methacrylonitrile 24.48 
pentachloroethane -20.25 
cl i bromoch loromethane -22.24 
I, I, 1,2-tetrachloroethane -31.68 
I, 1,2,2-tctrachloroethane -22.45 
1,2-dibromo-3-chloropropane -34.32 

1C4/6/ IO acrolein 0.0223 67ER08, 67GW03 J/R 
acetone 0.0298 
acrylonitri le 0.0364 
2-butanonc 0.0456 
propionitrile 0.01 26 
isobutyl alcohol 0 .003 
1,4-dioxane 0 .001 

SVOA 

Calibration standards exhibited %RSDs and %D values that were non-compliant. A 
summary of these non-compliances and affected samples are noted in the following table. 
Sample results are qualified as indicated. 
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Standard Compouncl(s) RRF, %RSD, Samples Q Flag 
ID %0 
IC full scan 2-picoline 22.651 all samples J/UJ 
3/17/l 0 nitroso111ethylethylamine 22.006 

n-nitrosodiethylamine 21.768 
n-nitrosopyrrolidine 24.941 
11-11itrosomorphol ine 22.939 
o-toluidine 22.524 
n-nitrosopiperidine 24.199 
p-phenylenediamine 28 .824 
l-naphthyla111ine 27.268 
2-11aphthyla111inc 30.303 
5-nitro-o-toluidine 27.604 
u-n itrosod ipheny lam ine 16.397 
diallate (trans isomer) 23.234 
4-a111 i nobiphenyl 24.870 
4-nitroquinolinc-1-oxide 19.692 
methapyri lene 29.063 
p-di111ethylami11oazobe11ze11e 25.398 
3,3 '-dimethylbenzidine 29.792 
2-acet y la 111i11 o fl uore11e 24.074 
indeno( 1,2,3-cd)pyrene 19.789 
dial late (total) 19.303 

cc 4/05/10 hexach loropropene 23.29 67SW03, 67ERO I, 67ER02, J/UJ 
n-n itroso-di-11-but y !amine -42.46 67FBOI 
d ibenzo( a,h)anthracene 27.64 
benzo(g,h, i)pervlene 30.6 1 

cc 4/06/10 11-11 i troso-d i-n-bu t y la 111 inc -39.22 67ER03, 67ER04, 67FB02, J/UJ 
2-chloronaphthalene -37.60 67GW08 
dibenzo(a,h)antlu-acene 24.08 
bcnzo(g,h,i)perylene 28.35 

cc 4/07/10 nitrobenzene 27.87 67ER05, 67GW07, 67GWOI, J/UJ 
pentachlorophenol 21.36 67ER06, 67GW02, 67GW04, 
4 ,6-d in itro-2-mcthylphenol 20.82 67ER07, 67ER08, 67GW03 , 
pentach loron itrobcnzcne 22.38 67GW08D 
dibenzo(a,h)anthracene 32.11 
benzo(g,h,i)perylene 41.97 

cc 4/07/10 nitrobenzene 31.32 670 W05, 67GW06 J/UJ 
hexach loropropene 25.11 
11-11 i troso-d i-n-buty la 111 i ne -33 .11 
dibenzo(a,h)anthracene 24.81 
benzo(.g,h,i)perylene 23.08 

Blanks 

The associated method and/or QC blanks exhibited contamination as noted in the 
following table. Compounds for which there was no action required, are not included in 
the following table, see worksheets for full list of compounds. 
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Blank ID Compound Concentration Reporting Limit 
VBLKIR methylene chloride 0.0291 ug/L 0.5 ug/L 
VBLKSG toluene 0.0791 0.5 
VBLKSH acetone 0.97J 2.5 

toluene 0.045J 0.5 
67ER06 acetone 3. 1 ug/L 2.5 ug/L 

2-butanone 2. IJ 2.5 
chloroform 1.2 0.5 
toluene 0.221 0.5 

67ER07 acetone 4.9 2.5 
2-butanone 2.41 2.5 
chloroform 0.461 0.5 
toluene 0.141 0.5 

67FBOI acetone 3.7 2.5 
chloroform 1.4 0.5 
toluene 0.97 0.5 

67FBO I acetone 5.1 2.5 
toluene 0.0541 0.5 

Associated samples and required qualifications are noted in the following table. 

Sample ID Compound Q Fh12 
67GW03 methylene chloride U atRL 
67GW03 acetone U at RL 
67GW07 acetone u 
67GWO I, 67GW04 2-butanone U atRL 
67GWOI, 67GW02, 67GW04, 67GW05, 67GW08, 67GW08D chloroform U at RL 
67GW03, 67SW03, 67GW08, 67GW08D, 67GW07, 67GW05, toluene U at RL 
67G W06, 67G WO I. 67G W02, 67G W04 

SVOA 

The associated method and/or QC blanks exhibited contamination as noted in the 
fo llowing table. Compounds for which there was no action required, are not included in 
the following table, see worksheets for full list of compounds. 

Blank ID Compound 
SBLKPQ-SIM pyrene 
67ER06 naphthalene 

2-methylnaphthalene 
67ER07 naphthalene 
67FBOI naphthalene 

2-methylnaphthalene 

Concentration Reporting Limit 
0.0231 ug/L 0.20 ug/L 
0.0741 ug/L 0.21 ug/L 

0.0161 0.21 
0.0401 0.21 
0.0981 0.21 
0.02 IJ 0.21 
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Associated samples and required qualifications are noted in the following table. 

Sa 111 plc ID Comuound Q Flag 
PAii SIM: 67GWO I, 67GW02, 67GW03, 67GW04, 67GW05, naphthalene U at RL 
67GW06, 67GW08, 67GW08D 
PAH SIM: 67GW05, 67GW06, 67GW08D 2-methylnaphthalcnc U at RL 
PAH SIM: 67SW03 pyrene U atRL 

The associated method and/or QC blanks exhibited contamination as noted in the 
following table. 

Blank ID Compound Concentration RL 
VBLKCT GRO 0.03J mg/L 0.5 mg/L 
VBLKDF GRO 0.0351 0.5 
VBLKDI GRO 0.035J 0.5 

Associated samples and required qualifications are noted in the fo llowing table . 

Sample ID Com11011nd OFlag 
67GWO I, 67GW02, 67GW03, 67GW04, 67GW05, 67GW06, GRO U at RL 
67GW07, 67GW08, 67GW08D, 67SW03 

Laboratory Control Sample 

All submitted LCS exhibited low percent recovery for 1, 1, 1,2-tetrachloroethane at 78% 
and 78% (QC limit 80-120%); therefore all results for this compound were qualified as 
estimated (J/UJ) in the following sample: 67ER05, 67TB03, 67GW07, 67GW05, 
67GW06, 67GW01, 67ER06, 67GW02, 67GW04, 67ER07, 67TB04 and 67TB05. 

SVOA 

All submitted LCS exhibited zero percent recovery for p-phenylenediamine; therefore all 
non-detected results for this compound were qualified as rejected (R) in al l samples. 

All submitted LCS exhibited low recoveries for diallate (trans isomer); therefore all 
results for this compound were qualified as estimated (J/UJ) . 

The submitted LC and LCSD samples exhibited low recoveries for diallate (cis isomer) at 
18% and 18%; therefore all results for this compound were qualified as estimated (J/ UJ) 
in the associated samples, 67SW03, 67ER01, 67ER02 and 67FBOl. 
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The LCS samples associated with samples 67GW08, 67GW08D, 67ER05, 67GW07, 
67GW01, 67ER06, 67GW02, 67GW04, 67ER07, 67ER08, 67GW03, 67GW05 and 
67GW06 exhibited zero percent recovery for methapyrilene; therefore the non-detected 
results in these samples were qualified as rejected (R). 

Matrix Spike 

All matrix spike and matrix spike duplicate associated with sample 67GW08 and 
duplicate sample 67GW08D exhibi ted low recoveries for styrene at 8% and 3% (QC limit 
65-1 35%); therefore all non-detected results for this compound was qualified as rejected 
(R) in the associated sample. 

SVOA 

The submitted matrix spike and matrix spike duplicate exhibited non-compliant 
recoveries requiring qualification or rejection in the associated sample. A summary of 
these non-compliances and affected samples are noted in the fo llowing table. 

MS/MSD Associated MS MSD 
Snnwle ID Compounds %Rec % Rec QC Limit 

67G W08, 67GW08D aniline 0 0 20-150 
o-toluidinc 0 0 20-150 
2,4-dimethylphcno l 0 0 19-109 
4-chloroanilinc 0 0 25-115 
p-phenylcnediamine 0 0 20-1 50 
1-naphthylamine 0 0 20-1 50 
2-naphthylamine 0 0 20-1 50 
11-11 it rosed i pheny lam ine 0 0 52- 117 
4-aminobiphenyl 0 0 20-150 
pronamide 0 0 20-150 
p-dimethylaminoazobenzene 0 0 20-1 50 
3,3 '-dimethylbcnzidine 0 0 20-1 50 
3 ,3 '-dichlorobenzidine 0 0 20-1 00 
7, 12-dimethylbenz(a)anthracene 4 4 20-1 50 
3-methylcholanthrenc 0 0 20-1 50 
2-picoline 59 4 20- 150 
methapyri lene 17 0 20- 150 
diallate (trans isomer) 18 18 20- 150 
diallate (cis isomer) 18 18 20-150 
anthracene 44 46 55-127 
benzo(a)pyrene 34 39 46- 135 

67GW08 (SIM), anthracene 0 0 55-110 
67GW08D (SIM) benzo(a)pyrene 0 0 55-11 0 

acenaphthylene 13 22 50-105 
benzo(a)anthracene 21 34 45- 120 

Q Flae: 
J/R 

J/UJ 

J/R 

J/UJ 
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ldcntification/Quantitatiou 

Metals 

All results reported at concentrations between the method detection limit and the 
reporting limit (B flagged by the laboratory) were qualified as estimated J. 

A summary of qualifications required is provided on the following page. Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report. 

Sincerely, 

La ra Mascltl!ffea/jjw 
President 

Michael Baker, Jr., Inc. 
NAPR SWMU 67; Ceiba, Puerto Rico 

SDG# l 003197 
Page 1.0 · 01 Q 



Summary of Data Qualifications 

Sa mple ID 
67SW03, 67ERO I, 67ER02, 67ER03, 67ER04, 
67FBOJ, 67F802, 67TBOI, 67TI302, 67GW08, 
67GW080, 67ER05, 67ER06, 67ER07, 67TB03, 
67TB04, 67T805, 67GW07, 67GW05, 67GW06, 
67GWOI, 67GW02, 67GW04 

67SW03, 67EROI , 67ER02, 67ER03, 67ER04, 
67FBO I, 67FB02, 67TBO I, 67TB02, 67GW08, 
67GW08D 

67ER05, 67ER06, 67ER07, 67TB03, 67Tl304, 
67TB05, 67GW07, 67GW05, 67GW06, 67GWO I, 
67GW02, 67GW04 

67ER08, 67G W03 

67GW03 
67GW03 
67GW07 
67GWO I, 67GW04 
67GWO I, 67GW02, 67GW04, 67GW05, 67GW08, 
67GW08D 
67GW03, 67SW03, 67GW08, 67GW08D, 67GW07, 
67GW05, 67GW06, 67GWO I. 67GW02, 67GW04 
67ER05, 67TB03, 67GW07, 67GW05, 67GW06, 
67GWO J, 67ER06, 67GW02, 67GW04, 67ER07, 
67TB04, 67TB05 
67GW08, 67GW08D 

Compound Results 0 flag 
acrolein +/- J/R 
acetone 
acrylonitrile 
2-butanone 
propionitr ile 
isobutyl alcohol 
1,4-d ioxane 
d ich lorocl i fluoromethane +/- J/UJ 
bromomethane 
chloroethane 
iodomethane 
3-ch loropropene 
acetonitrile 
d ibromoch loromethane 
I, I, I ,2-tetrachloroethane 
I, I ,2,2-tetrach loroethane 
I ,2-d ibromo-3-ch loropropane 
dichlorodifluoromethane +/- J/UJ 
bromomethane 
iodomethane 
3-ch loropropene 
acetonitrile 
methacrylonitrile 
pentachloroethane 
dibromoch loromethane 
I, I, 1,2-tetrachloroethane 
I, 1,2,2-tetrach loroethane 
1,2-dibromo-3-chloropropane 
acrolein +/- J/R 
acetone 
acrylonitrile 
2-butanone 
propionitri le 
isobutyl alcohol 
1,4-dioxane 
methylene ch loride + U at RL 
acetone + U at RL 
acetone + u 
2-butanone + U atRL 
chloroform + U at RL 

toluene + U at RL 

I, I, 1,2-tetrachloroethane +!- J/UJ 

styrene +/- J/R 
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SVOA 

Sample ID 
all samples 

67SW03, 67ERO I, 67ER02, 67FBO I 

67ER03, 67ER04, 67FB02, 67GW08 

67ER05, 67GW07, 67GWOI, 67ER06, 67GW02, 67GW04, 
67ER07, 67ER08, 67GW03, 67GW08D 

67GW05, 67GW06 

PAH SIM: 67GWOI , 67GW02, 67GW03, 67GW04, 
67GW05, 67GW06, 67GW08, 67GW08D 
PAH SIM: 67GW05, 67GW06, 67GW08D 
PAH SIM: 67SW03 
all samples 
all samples 
67SW03, 67ERO I, 67ER02, 67FBOI 
67GW08, 67GW08D, 67ER05, 67GW07, 67GWOI, 67ER06, 
67GW02, 67GW04, 67ER07, 67ER08, 67GW03, 67GW05, 
67GW06 

Compound Results Q flag 
2-picoline +/- J/UJ 
n itrosomethylethy lam ine 
n-n itrosod iethylam ine 
n-nitrosopyrrolidine 
n-nitrosomorpholine 
o-toluidine 
11-11 itrosopiperid ine 
p-phenylenediamine 
1-naphthylamine 
2-naphthylamine 
5-nitro-o-to lu id ine 
11-11 itrosod ipheny lam ine 
diallate (trans isomer) 
4-aminobiphenyl 
4-nitroquinoline-1-oxide 
methapyrilene 
p-dimethylaminoazobcnze11e 
3,3'-dimethylbenzidine 
2-acetylaminofluorene 
indeno( 1,2,3-cd)pyrene 
diallate (total) 
hcxachloropropene +/- J/UJ 
n-n itroso-di-n-buty I am i 11e 
cl ibcnzo( a,h )anthracene 
benzo(g,h,i)perylene 
n-nitroso-di-n-butylamine +/- J/UJ 
2-chloronaphthalene 
dibenzo(a,h)anthracene 
benzo(g,h,i)perylene 
nitrobenzene +/- J/UJ 
pcntachlorophenol 
4,6-dinit ro-2-methylphenol 
pcntachloronitrobenzene 
dibcnzo(a,h)anthraccne 
benzo(g,h,i)perylenc 
nitrobenzene +/- J/UJ 
hexach loropropenc 
n-nitroso-di-n-butylamine 
dibenzo(a,h)anthraccne 
benzo(g,h,i)perylene 
naphthalene + Uat RL 

2-methylnaphthalene + U at RL 
pyrene + U atRL 
p-phcnylenediamine +!-
diallate (trans isomer) +/-
dia llate (cis isomer) +/-
methapyri lene +/-
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Sam plc ID Compound Results Q flag 
67GW08, 67GW08D aniline +!- J/R 

o-toluidine 
2,4-dimethylphenol 
4-chloroaniline 
p-phenylcnediamine 
1-naphthylamine 
2-naphthylamine 
n-nitrosodiphenylamine 
4-am inobi pheny I 
pronam ide 
p-dimethylaminoazobenzene 
3,3 '-dimethylbenzidinc 
3 ,3 '-dichlorobenzidine 
7, 12-dimethylbenz(a)anthracene 
3-methylcholanthrene 
2-picoline 
mcthapyrilene 

67GW08, 67GW08D diallate (trans isomer) +/- J/UJ 
diallate ( cis isomer) 
antlu-acene 
benzo(a)pyrene 

67GW08 (S IM), 67GW08D (SIM) anthracene +/- JIR 
benzo(a)pyrene 

67GW08 (SIM), 67GW08D (SIM) acenaphthylene +/- J/UJ 
benzo( a )anthracene 

Sample ID Compound Results Q fliig 
67GWOI , 67GW02, 67GW03, 67GW04, 67GW05, GRO + U at RL 
67GW06, 67GW07, 67GW08, 67GW08D, 67SW03 

Sam >le ID Com ouncl Results Q fla 
No qualifications 

Metals 

Sam 1>lc ID Analytc Results Q flag 
al l samples >MDL up to RL silver >MDL up to RL U at RL 
67GW02, 67GW03, 67GW04, 67GWOI, 67GW05, antimony >MDL up to RL U at RL 
67GW06 
67SW03 zinc >MDL up to RL U at RL 
67GW07 nickel >MDL up to RL U at RL 
67GWOI, 67GW02, 67GW03, 67GW04, 67GW05, lead >MDL up to RL U at RL 
67GW06, 67GW08 
all samples all analytes +8 J 
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Tin by 6020 

Sample ID Analytc 
67SD05 all results 
all samples > MDL up to RL tin 

Results Q flag 
+/- J/UJ 
+J U at RL 
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Glossary of Qualification Flags and Abbreviations 

Qualification Flags (Q-Flags) 

U not detected above the reported sample quantitation limit 
J estimated value 
UJ reported quantitation limit is qualified as estimated 
N analyte has been tentatively identified 
JN analyte has been tentatively identified, estimated value 
R result is rejected; the presence or absence of the analyte cannot be verified 

Method/Preparation/Field QC Blank Qualification Flags (Q-Flags) 

Organic Methods 

NA The sample result for the blank contaminant is greater than the RL 
(2X sample RL for common laboratory contaminants) when the 
blank value is Jess than the RL. The sample result for the blank 
contaminant is not qualified vvith any blank qualifiers. 

U* The sample result for the blank contaminant is less than the RL 
(2X sample RL for common laboratory contaminants) but greater 
than the MDL when the blank value is less than the RL. The 
sample result for the blank contaminant is qualified as non-detect 
U at the reported concentration. 

RL * * The sample result for the blank contaminant is less than the RL 
(2X sample RL for common laboratory contaminants) but greater 
than the MDL when the blank value is less than the RL. The 
sample result for the blank contaminant is changed to the RL and 
qualified as non-detect U. 

Inorganic Methods 

* This guideline is used when the laboratory is reporting 11011-detccts to the MDL. H This guideline 
is used when the laboratory is reporting non-detects to the RL. 

ICB/CCB/PB Action: 

No Action - The sample result is greater than the RL and greater than ten 
times (1 OX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
Jess than or equal to the RL, result is reported as non-detect 
at the reported concentration, when the ICB/CCB/PB result 
is less or greater than the RL. 

Michael Baker, Jr., Inc. 
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Glossary of Qualification Flags and Abbreviations, continued 

R-

J -

J/UJ -

Sample result is greater than the RL and less than the 
ICB/CCB/PB value when the ICB/CCB/PB value is greater 
than the RL. 
Sample result is greater than the ICB/CCB/PB value but less 
than lOX the ICB/CCB/PB value when ICB/CCB/PB value 
is greater than the RL. 
Sample result is less than lOX RL when blank result is 
below the negative RL. 

Field QC Blank action: 

Note - Use field blanks to qualify data only if field blank results are greater 
than prep blank results. 

Do not use ri11sate blank associated with soils to qualify water samples 
and vice versa. 

No Action - The sample result is greater than the RL and greater than ten 
times (1 OX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the RL, result is reported as non-detect 
at the reported concentration, when the FB result is less or 
greater than the RL. 

R - Sample result is greater than the RL and less than the FB 
value when the PB value is greater than the RL. 

J - Sample result is greater than the FB value but less than lOX 
the FB value when FB value is greater than the RL. 

General Abbreviations 

RL 
IDL 
MDL 
CRDL 
CRQL 
+ 

reporting limit 
instrument detection limit 
method detection limit 
contract required detection limit 
contract required quantitation limit 
positive result 
non-detect result 

Michael Baker, Jr., Inc. 
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DataQual 
Michael Baker, Jr., Inc. 
Airside Business Park 

Environmental Services, LLC 

I 00 Airside Drive 
Moon Township, PA 15108 

July 11 , 2010 

SDG# 1003198, CompuChem 
NAPR SWMU 67; Ceiba, Puerto Rico 

Dear Mr. Kimes, 

The following Data Validation report is provided as requested for the parameters noted in 
the table below for SDG # 1003198. The data validation was performed in accordance 
with the SW-846 methods utilized by the laboratory. Region II has not developed a 
validation checklist SOP for the methods used to assess the inorganic methods in this 
SDG (SW-846 methods 6020, 6010B and 7470A). Therefore, alternative worksheets 
were provided. Region II flagging conventions were used. All areas of concern are 
discussed in the body of the report and a summary of data qualification is provided. 

Dissolved Dissolved 
Sa1111il e ID Lab ID Matrix Metals Tin 
67GWOI I 003 197-1 7 water x x 
67GW02 1003197-19 water x x 
67GW03 1003 197-24 water x x 
67G\V04 1003197-20 water x x 
67G\V05 1003 197- 15 water x x 
67G\V06 1003197-16 water x x 
67GW07 1003197-14 water x x 
67G\VOS 1003197- 10 water x x 

67G\V08D 1003197-1 1 water x x 
67S\V03 1003197-01 water x x 

67G\VOS MS 1003 197- IOMS water x x 
67G\V08 MSD I 003197-1 OMSD water x x 

The fo llowing quality control samples were provided with this SDG: sample 67GW08D
field duplicate of sample 67GW08. 

The samples were evaluated based on the following criteria: 

• Data Completeness * 
• Sample Condition * 
• Technical Holding Times * 
• ICP-MS Tuning * 
• Initial/Continuing Calibrations * 
• ICSA/ICSAB Standards * 
• CRDL Standards * 
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• Blanks 

• Internal Standards * 
• Surrogate Recoveries * 
• Laboratory Control Samples * 
• Matrix Spike Recoveries * 
• Matrix Duplicate RPDs * 
• Serial Dilutions 

• Field Duplicates * 
• Identification/Quantitation 

• Reporting Limits * 

* - indicates that qualifications were not required based on this criteria 

Overall Evaluation of Data/Potential Usability Issues 

A summary of qualifications applied to the sample results are noted below for the 
fractions validated. Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this narrative. If an issue is not addressed there were 
no actions required based on munet quality criteria. When more than one qualifier is 
associated with a compound/analyte the validator has chosen the qualifier that best 
indicates possible bias in the results and flagged the data accordingly. However, 
information regarding all quality control issues is provided in the body of the report and 
on the qualification sununary page. 

Dissolved Metals by 6020 & 7471 

Blank contamination was noted and qualification was required in the samples in this 
SDG. 

The serial dilution analysis exhibited on non-compliant %D. The non-complaint analyte 
was flagged as estimated in the associated samples. 

All results reported at concentrations between the method detection limit and the 
reporting limits (B flagged by the laboratory) were qualified as estimated J . 

Dissolved Tin by 601 OB 

No qualifications to the data were required. 

Specific Evaluation of Data 

Data Completeness 

The SDG was received complete and intact. Resubmissions were not required. 

Michael Baker, Jr., Inc. 
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Technical Holding Times 

According to chain of custody records, sampling was performed on 3/22-30/10 and 
samples were received at the laboratory 3/24-31/10. All sample preparation and analysis 
was performed within Region II and/or method holding time requirements. 

Blanks 

Metals by 6020 & 7471 

Associated blanks exhibited contamination as noted in the following table. Please see the 
Glossary of Qualification Flags and Abbreviations for details. 

Blank ID Analyte Concentration Action Level QFlag 
CCB arsenic 0.0978 ug/L RL U at RL 
67FB02 nickel 0.1 lB ug/L RL U at RL 

lead 0.074B ug/L RL U at RL 

Associated samples and required qualifications are noted in the following table. 

Sample ID Analytc QFlag 
67SW03 arsenic U atRL 
67GW01, 67GW02, 67GW03, 67GW04, lead U at RL 
67GW05, 67GW06 
67GW007 nickel U at RL 

Serial Dilution 

Metals by 6020 & 7471 

The serial dilution analysis submitted in this SDG exhibited non-compliant %Ds for one 
analyte, requiring qualification in the field samples. A summary of these non
compliances and affected samples are noted in the following table. 

SD Analytcs Sam 1lcs %D QFla 
67GW08 vanadium all sam les 12 J/UJ 

ldentification/Quantitation 

Metals 

All results reported at concentrations between the method detection limit and the 
reporting limit (B flagged by the laboratory) were qualified as estimated J. 

Michael Baker, Jr., Inc. 
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A summary of qualifications required is provided on the following page. Please do not 
hesitate to contact DataQual ES with any questions regarding this validation rep01t. 

Sincerely, 

Michael Baker, Jr., Inc. 
NAPR SWMU 67; Ceiba, Puerto Rico 
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Summary of Data Qualifications 

Metals by 6020 & 7471 

Sample ID 
67SW03 
67GW01, 67GW02, 67GW03, 67GW04, 67GW05, 
67GW06 
67GW007 
all samples 
all samples 

Tin by 6020 

Analyte Results Q na2 
arsenic >MDL up to RL U atRL 
lead >MDL up to RL U at RL 

nickel >MDL up to RL U atRL 
vanadium +/- J/UJ 
all analytes +B J 

Analyte Results Q na 

Michael Baker, Jr., Inc. 
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Glossary of Qualification Flags and Abbreviations 

Qualification Flags CO-Flags) 

U not detected above the reported sample quantitation limit 
J estimated value 
UJ reported quantitation limit is qualified as estimated 
N analyte has been tentatively identified 
JN analyte has been tentatively identified, estimated value 
R result is rejected; the presence or absence of the analyte caimot be verified 

Method/Preparation/Field QC Blank Qualification Flags CO-Flags) 

Organic Methods 

NA 

U* 

RL** 

The sample result for the blank contaminant is greater than the RL 
(2X sample RL for common laboratory contaminants) when the 
blank value is less than the RL. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 
The sample result for the blank contaminant is less than the RL 
(2X sample RL for common laboratory contaminants) but greater 
than the MDL when the blank value is less than the RL. The 
sample result for the blank contaminant is qualified as non-detect 
U at the reported concentration. 
The sample result for the blank contaminant is less than the RL 
(2X sample RL for common laboratory contaminants) but greater 
than the MDL when the blank value is less than the RL. The 
sample result for the blank contaminant is changed to the RL and 
qualified as non-detect U. 

*This guideline is used when the laboratory is reporting non-detects to the MDL. **This guideline 
is used when the laboratory is reporting non-detects to the RL. 

Inorganic Methods 

ICB/CCB/PB Action: 

No Action - The sample result is greater than the RL and greater than ten 
times (lOX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the RL, result is reported as non-detect at 
the reported concentration, when the ICB/CCB/PB result is 
less or greater than the RL. 

Michael Baker, Jr., Inc. 
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Glossary of Qualification Flags and Abbreviations, continued 

R-

J -

J/UJ -

Sample result is greater than the RL and less than the 
ICB/CCB/PB value when the ICB/CCB/PB value is greater 
than the RL. 
Sample result is greater than the ICB/CCB/PB value but less 
than 1 OX the ICB/CCB/PB value when ICB/CCB/PB value is 
greater than the RL. 
Sample result is less than 1 OX RL when blank result is below 
the negative RL. 

Field QC Blank action: 

Note - Use field blanks to qualify data only if.field blank results are greater than 
prep blank results. 

Do not use rinsate blank associated with soils to qualify water samples 
and vice versa. 

No Action - The sample result is greater than the RL and greater than ten 
times (I OX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the RL, result is reported as non-detect at 
the reported concentration, when the FB result is less or 
greater than the RL. 

R - Sample result is greater than the RL and less than the FB 
value when the FB value is greater than the RL. 

J - Sample result is greater than the FB value but less than 1 OX 
the FB value when FB value is greater than the RL. 

General Abbreviations 

RL 
IDL 
MDL 
CRDL 
CRQL 
+ 

reporting limit 
instrument detection limit 
method detection limit 
contract required detection limit 
contract required quantitation limit 
positive result 
non-detect result 

Michael Baker, Jr., Inc. 
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DataQual 
Environmental Services, LLC 

Michael Baker, Jr., Inc. 
Airside Business Park 
100 Airside Drive 
Moon Township, PA 15108 

Julyll,2010 

SDG# 1003212, CompuChem 
NAPR SWMU 67; Ceiba, Puerto Rico 

Dear Mr. Kimes, 

The following Data Validation report is provided as requested for the parameters noted in 
the table below for SDG # 1003212. The data validation was performed in accordance 
with the SW-846 methods utilized by the laboratory, the Region II Standard Operating 
Procedures for the Validation of Organic Data Acquired Using SW-846 Methods 
(8260B-Rev 2, January 2006- SOP #HW-24, 8270D-Rev 3, October 2006-SOP #HW-22) 
and professional judgment. Region II has not developed a validation checklist SOP for 
the methods used to assess the organic methods for hydrocarbons and inorganic methods 
in this SDG (SW-846 methocls 8015_DRO, 8015_GRO, 6020, 6010B and 7471A). 
Therefore, alternative worksheets were provided. Region II flagging conventions were 
used. All areas of concern are discussed in the body of the report and a summary of data 
qualifications is provided. 

SVOA App IX 
Sample ID Lab ID Matrix VOA Anr> IX w/ LLPAH GRO ORO Metals 
67SB02-00 1003212-0 1 soil x x x x x 
67SB02-0I 10032 12-02 soil x x x x x 
67SB02-02 1003212-03 soi l x x x x x 
67SB06-00 1003212-04 soi l x x x x x 
67SB06-0I 1003212-05 soil x x x x x 

67SB06-0 ID I 0032 12-06 soil x x x x x 
67Sl306-05 10032 12-07 soil x x x x x 

67SB02-00 MS 1003212-0lMS soil x x x x x 
67SB02-00 MSD l 003212-0 l MSD soi l x x x x x 

The following quality control sample was provided with this SDG: sample 67SB06-0 ID
field duplicate of sample 67SB06-01. 

The samples were evaluated based on the following criteria: 

• Data Completeness * 
• Sample Condition * 
• Technical Holding Times * 
• GC/MS Tuning * 
• ICP-MS Tuning * 

Tin 
x 
x 
x 
x 
x 
x 
x 
x 
x 
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• GC Performance * 
• Initial/Continuing Calibrations 

• ICSA/ICSAB Standards * 
• CRDL Standards * 
• Blanks 

• Internal Standards * 
• Surrogate Recoveries * 
• Laboratory Control Samples * 
• Matrix Spike Recoveries 

• Matrix Duplicate RPDs * 
• Serial Dilutions 

• Field Duplicates 

• Identification/Quantitation 

• Reporting Limits * 
• Tentatively Identified Compounds NA 

* - indicates that qualifications were not required based on this criteria 

Overall Evaluation of Data/Potential Usability Issues 

A summary of qualifications applied to the sample results are noted below for the 
fractions validated. Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this narrative. If an issue is not addressed there were 
no actions required based on unmet quality criteria. When more than one qualifier is 
associated with a compound/analyte the validator has chosen the qualifier that best 
indicates possible bias in the results and flagged the data accordingly. However, 
information regarding all quality control issues is provided in the body of the report and 
on the qualification summary page. 

The initial and continuing calibrations exhibited some compounds with low RRF values, 
which resulted in qualifying non-detected values as rejected for these compounds. Due to 
high %RSDs and %D values, in the initial and continuing calibrations, some compounds 
were qualified as estimated. 

Blank contamination was noted in the method and/or QC blanks associated with samples 
in this batch. Qualifications were added to the data. 

The matrix spike and matrix spike duplicate exhibited low recoveries that resulted in 
qualifying results as estimated in the associated sample. 

The field duplicate pair did not exhibit comparable results for one sample; therefore 
results were qualified as estimated. 

Michael Baker, Jr., Inc. 
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SVOA 

Due to high %RSDs and %D values, in the initial and continuing calibrations, some 
compounds were qualified as estimated. 

Blank contamination was noted in the method and/or QC blanks associated with samples 
in this batch. Qualifications were added to the data. 

Due to below 10% recoveries for LCS samples, the associated sample non-detect results 
were qualified as rejected for one or more compounds. Non-compliant recoveries were 
also exhibited that required some compound results to be qualified as estimated. 

The matrix spike and matrix spike duplicate exhibited below 10% recoveries that resulted 
in qualifying three compound results as rejected in the associated sample. Four 
compounds were also qualified as estimated due to low recoveries. 

GRO 

Blank contamination was noted in the method blank associated with samples in this 
batch. Qualifications were added to the data. 

The matrix spike and matrix spike duplicate exhibited low recoveries that resulted in 
qualifying results as estimated in the associated sample. 

Blank contamination was noted in the method blank associated with samples in this 
batch. Qualifications were added to the data. 

Metals by 6020 & 7471 

Blank contamination was noted and qualification was required in the samples in this 
SDG. 

The matrix spikes pair submitted in this SDG exhibited non-compliant recoveries in both 
the MS and the MSD for one analyte for which qualifications were required. 

The serial dilution submitted in this SDG exhibited non-compliant %Ds for six analytes. 
All results for these analytes in the metals samples were qualified as estimated J/UJ. 

The field duplicate pair of sample 67SB06-0l/67SB06-01 D exhibited several analytes 
with non-compliant RPDs. These analytes were flagged based on Region II guidance in 
the field duplicate pair only. 

Michael Baker, Jr., Inc. 
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All results reported at concentrations between the method detection limit and the 
reporting limits (B flagged by the laboratory) were qualified as estimated J. 

Tin by 6010B 

Blank contamination was noted and qualification was required in the samples in this 
SDG. 

Specific Evaluation of Data 

Data Completeness 

The SDG was received complete and intact. Resubmissions were not required. 
Clarification of the metals calculations was requested from the laboratory. 

Technical Holding Times 

According to chain of custody records, sampling was performed on 3/23-25/10 and 
samples were received at the laboratory 3/26/10. All sample preparation and analysis 
was performed within Region II and/or method holding time requirements. 

Initial/Continuing Calibration 

Calibration standards exhibited %RSDs and RRF values that were non-compliant. A 
summary of these non-compliances and affected samples are noted in the following table. 
Sample results are qualified as indicated. 

Standard ID Compound(s) RRF, %RSD, Samples Q Flag 
%D 

IC 3/30/10 acrolein 0.028 all samples J/R 
acrylonitrile 0.046 
propionitrile 0.01 8 
isobutyl alcohol 0.006 
1,4-dioxane 0.002 
methylmethacrylate 0.049 
I ,2-dichloropropane 16.913 J!Ul 

SVOA 

Calibration standards exhibited %RSDs and %D values that were non-compliant. A 
summary of these non-compliances and affected samples are noted in the following table. 
Sample results are qualified as indicated. 
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Standard Compouncl(s) RRF, %RSD, Samples Q Flag 
ID %D 
IC full scan 2,6-dichlorophenol 19.314 all samples J/UJ 
4116110 hexachloropropene 21.849 

I ,4-napthoquinone 20.128 
diallate (trans isomer) 19.278 
4-nitroquinoline-1-oxide 23.521 
7, I 2-dimethylbenz(a)anthracene 16.318 
benzo(k)tluoranthene 29.966 

CC-full scan 3-methylphenol -21.09 67SB02-00, 67SB02-0 I J/UJ 
4/23/10 p-phenylenediamine -39.97 67SB02-02, 67SB06-00 

methapyrilene -33.99 67SB06-0I 
benzo(g,h,i)perylene -25.02 

CC-full scan p-phenylenediamine -37.28 67SB06-0 ID, 67SB06-05 J/UJ 
4/24/10 indeno(l ,2,3-cd)ovrene 20.40 
CC-SIM benzo(a)anthracene 24.78 67SB02-00, 67SB02-0 I J/UJ 
4/27/10 benzo(b )tluoranthene 30.91 67SB02-02, 67SB06-00 

indeno(l ,2,3-cd)pyrene 45.97 67SB06-0 I, 67SB06-05 
dibenzo(a,h)anthracene 30.82 

CC-SIM tluorene -21.84 67SB06-0ID J/UJ 
4/28/10 benzo(b )fluoranthene -40.40 

Blanks 

The associated method and/or QC blanks exhibited contamination as noted in the 
following table. Compounds for which there was no action required, are not included in 
the following table, see worksheets for full list of compounds. 

Blank ID Compound Concentration Reportin2 Limit 
67ER02 acetone 3.2 2.5 

methylene chloride 1.3 0.5 
toluene 0.81 0.5 

67ER04 acetone 3.9 2.5 
methylene chloride I. I 0.5 
2-butanone 2.5 2.5 
toluene 0.53 0 .5 

67FB02 acetone 5.1 2.5 
toluene 0.0541 0.5 

Associated samples and required qualifications are noted in the following table. 
Sample ID 
67SB06-05 
67SB06-0 I, 67SB06-0 ID, 67SB06-05 
67SB06-00 
67SB02-0I 
67SB02-00, 67SB02-02 

Compound QFlag 
acetone u 
methylene chloride U at RL 
toluene U at RL 
2-butanone U at RL 
2-butanone u 
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SVOA 

The associated method and/or QC blanks exhibited contamination as noted in the 
following table. Compounds for which there was no action required, are not included in 
the following table, see worksheets for full list of compounds. 

Blank ID Concentration Limit 
SBLKRG 52J u 
SBLKRG-SIM l.3J 

Associated samples and required qualifications are noted in the following table. 

SamtJle ID Com pound 0 Fla2 
67SB02-00, 678806-00, 678806-0 I, 678806-05 bis(2-ethylhexyl)phthalate U at RL 
PAH SIM: all samples naphthalene U at RL 

The associated method and/or QC blanks exhibited contamination as noted in the 
following table. Compounds for which there was no action required, are not included in 
the following table, see worksheets for full list of compounds. 

Blank ID Com ound Concentration RL Action Level 
VBLKDD GRO 0.041J m K 0.5 rn K RL 

Associated samples and required qualifications are noted in the following table. 

Com ouncl QFla 
GRO U atRL 

The associated method and/or QC blanks exhibited contamination as noted in the 
following table. Compounds for which there was no action required, are not included in 
the following table. 

Blanll ID Com ound Concentration Action Level 
PBLKRF ORO 3.7J m K RL 

Associated samples and required qualifications are noted in the following table. 

Sam 1le ID Com ound Q Fla 
678802-0 I, 678806-00, 678806-0 I, 678806-0 ID, 67SB06-05 ORO U at RL 
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Metals 

Associated blanks exhibited contamination as noted in the following table. Please see the 
Glossary of Qualification Flags and Abbreviations for details. 

Blank JD Analyte Concentration Action Level QFlag 
ICB antimony 0.252B ug/L RL UatRL 

silver 0.052B ug/L RL U atRL 
CCB3 arsenic 0.089B ug/L RL U atRL 

Associated samples and required qualifications are noted in the following table. 

Sample ID Analvte Q Flag 
all samples except 67SB02-00 >MDL up to RL antimony U atRL 

silver U at RL 
67SB02-0I arsenic U at RL 

Tin by 6010B 

Associated blanks exhibited contamination as noted in the following table. Please see the 
Glossary of Qualification flags and Abbreviations for details. 

Blank ID Analyte Concentration Action Level Q Fla 
PBS tin 0.879B m /K RL UatRL 

Associated samples and required qualifications are noted in the following table. 

Anal te 
to RL tin 

Laboratory Control Sample 

SVOA 

The submitted LCS exhibited non-compliant recoveries requiring qualification or 
rejection in the field samples. A summary of these non-compliances and affected 
samples are noted in the following table. 

LCS Sam1>le IDs Compounds 
SRGLCS all samples 2,4-dichlorophenol 
full scan p-phenylenediamine 

methapyrilene 

%Recovery QC Limit Q Flag 
39 42-119 J/UJ 
0 20-150 J/R 
5 20-150 

Michael Baker, Jr., Inc. 
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Matrix Spike 

The matrix spike and matrix spike duplicate associated with sample 67SB02-00 exhibited 
low recoveries for ethylbenzene at 69% and 73% (QC limit at 75-125%), m,p-xylene at 
69% and 73% (QC limit 80-125%), a-xylene at 71 % and 74% (QC limit 75-125%), 
styrene at 72% and 74% (QC limit 75-125%); therefore the result for these compounds 
were qualified as estimated (J/UJ). 

SVOA 

The submitted matrix spike and matrix spike duplicate exhibited non-compliant 
recoveries requiring qualification or rejection in the associated sample. A summary of 
these non-compliances and affected samples are noted in the following table. 

MS/MSD Associated MS MSD 
Sample ID Compounds %Rec %Rec QC Limit Q Flag 

67SB02-00 1-naphthylamine 9 14 20-150 J/UJ 
2-naphthylamine 15 14 20-150 
4-aminobiphenyl 15 13 20-150 
hexach lorocycl opentad icne 36 7 20-134 
p-phenylenediamine 0 0 20-150 J/R 
methapyrilene 9 9 20-150 
3,3 '-dimethylbenzidine 2 3 20-150 

67SB02-00 (SIM) benzo(a)anthracene 121 121 50-110 J 
benzo(b )fluoranthene 142 137 45-115 

The matrix spike and matrix spike duplicate associated with sample 67SB02-00 exhibited 
low recoveries for gasoline at 62% and 67% (QC limit 75-125%); therefore the result for 
this compound was qualified as estimated (J/UJ). 

Metals 

The matrix spike analysis submitted in this SDG exhibited non-compliant %Rs for one 
analyte that required qualification in the field samples. A summary of these non
compliances and affected samples are noted in the following table. 

MS/MSD Anal tcs Sam >lcs 
67SB02-00 antimon all sam !es 

%R QFla 
14116 J/UJ 

Michael Baker, Jr., Inc. 
NAPR SWMU 67; Ceiba, Puerto Rico 

SDG# 100~2J2 
Page 8 

' I • \8 uu 



Serial Dilutions 

Metals 

The serial dilution analysis submitted in this SDG exhibited non-compliant %D for six 
analytes, requiring qualification in the field samples. A summary of these non
compliances and affected samples are noted in the following table. 

SD Analytcs Samples %D Q Fla!:! 
67SB02-00 chromium all samples 17 J/UJ 

cobalt 14 
copper 22 
nickel 18 
vanadium 14 
zinc 25 

Field Duplicates 

Sample 67SB06-0 I and field duplicate 67SB06-01 D did not exhibit comparable results 
for carbon disulfide with 200% RPD; therefore results were qualified as estimated (J/UJ). 

Metals 

The field duplicate pair exhibited non-compliant field duplicate reproducibility for the 
following analytes. These field duplicate pairs and analytes were flagged as noted in the 
table below based on Region II guidelines. 

Samolc ID Analvte RPD OFlal:! 
675806-01 /67SB06-0 ID barium 35 J+ 

chromium 86 
cobalt 82 
lead 71 
nickel 56 
vanadium 53 
zinc 66 

ldentification/Quantitation 

Metals 

All results reported at concentrations between the method detection limit and the 
rep011ing limit (B flagged by the laboratory) were qualified as estimated J. 
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A summary of qualifications required is provided on the following page. Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report. 

Sincerely, 

President 

Michael Baker, Jr., Inc. 
NAPR SWMU 67; Ceiba, Puerto Rico. 
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Summary of Data Qualifications 

Sample ID 
all samples 

all samples 
67SB06-05 
67SB06-0 I, 67SB06-01 D, 67SB06-05 
67SB06-00 
67SB02-0I 
67SB02-00, 67SB02-02 
67SB02-00 

67SB06-0 I, 67SB06-0 ID 

SVOA 

Sample ID 
all samples 

67SB02-00, 67SB02-0 I, 67SB02-02, 67SB06-00, 
67SB06-0I 

67SB06-0l D, 67SB06-05 

PAH SIM: 67SB02-00, 67SB02-0l, 67SB02-02, 67SB06-00, 
67SB06-0 I, 67SB06-05 

PAH SIM: 67SB06-0ID 

67SB02-00, 67SB06-00, 67SB06-0 I, 67SB06-05 
PAH SIM: all samples 

all samples 
al l samples 

Compound Results Q flal! 
aero le in +/- J/R 
acrylonitrile 
propionitrile 
isobutyl alcohol 
1,4-dioxane 
methylmethacrylate 
1,2-dichloropropane +/- J/UJ 
acetone + u 
methylene chloride + U at RL 
toluene + U at RL 
2-butanone + U atRL 
2-butanone + u 
ethylbenzene, +/- J/UJ 
m,p-xylene, 
o-xylene, 
styrene 
carbon disulfide +/- J/UJ 

Compound Results Q flal! 
2,6-dichlorophenol +/-/ J/UJ 
hexachloropropene 
1,4-napthoquinone 
diallate (trans isomer) 
4-nitroquinoline-1-oxide 
7, 12-dimethylbenz(a)anthracene 
benzo(k)fluoranthene 
3-methylphenol +/- J/UJ 
p-phenylenediamine 
methapyri Jene 
benzo(g,h,i)perylene 
p-phenylenediamine +/- J/UJ 
indeno( 1,2,3-cd)pyrene 
benzo( a)anthracene +/- J/UJ 
benzo(b )fluoranthene 
indeno( 1,2,3-cd)pyrene 
dibenzo(a,h)anthracene 
fluorene +/- J/UJ 
benzo(b )fluoranthene 
bis(2-ethylhexvl)phthalate + U atRL 
naphthalene + U at RL 

2,4-dichlorophenol +/-
p-phenylenediamine +/-
methapyrilene 
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Summary of Data Qualifications 
SVOA 

Sample ID 
67SB02-00 

67SB02-00 

PAH SIM: 67SB02-00 

Sanrnlc JD 
all samples 
67SB02-00 

Samnle ID 
67SB02-0 I, 67SB06-00, 67SB06-0 I, 67SB06-0 ID, 
67SB06-05 

Metals 

Samnlc ID 
all samples except 67SB02-00 

67SB02-0I 
all samples 
all samples 

67SB06-0 I, 67SB06-0 lD 

all samples 

Compound Results Q flag 
1-naphthylamine +/- J/UJ 
2-naphthylamine 
4-aminobiphenyl 
hexachlorocyclopentadiene 
p-phenylenediamine +/- J/R 
methapyri lene 
3,3 '-dimethylbenzidine 
benzo(a)anthracene + J 
benzo(b )fluoranthene 

Compound Results Q fla2 
GRO + U at RL 
GRO +/- J/UJ 

Compound Results Q fla2 
DRO 

Aualyte 
antimony 
silver 
arsenic 
antimony 
chromium 
cobalt 
copper 
nickel 
vanadium 
zinc 
barium 
chromium 
cobalt 
lead 
nickel 
vanadium 
zinc 
all analytes 

+JB U at RL 

Results Q fla2 
>MDL up to RL U atRL 
>MDL up to RL U at RL 
>MDL up to RL Uat RL 

+/- J/UJ 
+/- J/UJ 

+ J 

+B J 
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Tin by 6020 

Sam >le ID 
all sam lcs >MDL u to RL 

Summary of Data Qualifications 

Analytc 
tin 

Results 
+J 
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Glossary of Qualification Flags and Abbreviations 

Qualification Flags (Q-Flags) 

U not detected above the reported sample quantitation limit 
J estimated value 
UJ reported quantitation limit is qualified as estimated 
N analyte has been tentatively identified 
JN analyte has been tentatively identified, estimated value 
R result is rejected; the presence or absence of the analyte cannot be verified 

Method/Preparation/Field QC Blank Qualification Flags (Q-Flags) 

Organic Methods 

NA The sample result for the blank contaminant is greater than the RL 
(2X sample RL for common laboratory contaminants) when the 
blank value is less than the RL. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 

U* The sample result for the blank contaminant is less than the RL 
(2X sample RL for common laboratory contaminants) but greater 
than the MDL when the blank value is less than the RL. The 
sample result for the blank contaminant is qualified as non-detect 
U at the reported concentration. 

RL * * The sample result for the blank contaminant is less than the RL 
(2X sample RL for common laboratory contaminants) but greater 
than the MDL when the blank value is less than the RL. The 
sample result for the blank contaminant is changed to the RL and 
qualified as non-detect U. 

Inorganic Methods 

*This guideline is used when the laboratory is reporting non-detects to the MIJL. .. This guideline 
is used when the laboratory is reporting non-detects to the RL. 

ICB/CCB/PB Action: 

No Action - The sample result is greater than the RL and greater than ten 
times (lOX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the RL, result is reported as non-detect at 
the reported concentration, when the ICB/CCB/PB result is 
less or greater than the RL. 
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Glossary of Qualification Flags and Abbreviations, continued 

R-

J -

J/UJ -

Sample result is greater than the RL and less than the 
ICB/CCB/PB value when the ICB/CCB/PB value is greater 
than the RL. 
Sample result is greater than the ICB/CCB/PB value but Jess 
than I OX the ICB/CCB/PB value when ICB/CCB/PB value is 
greater than the RL. 
Sample result is less than 1 OX RL when blank result is below 
the negative RL. 

Field QC Blank action: 

Note - Use field blanks lo qualify data only if field blank results are greater than 
prep blank results. 

Do not use rinsate blank associated with soils lo qualify waler samples 
and vice versa. 

No Action - The sample result is greater than the RL and greater than ten 
times (1 OX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the RL, result is reported as non-detect at 
the reported concentration, when the FB result is less or 
greater than the RL. 

R - Sample result is greater than the RL and less than the FB 
value when the FB value is greater than the RL. 

J - Sample result is greater than the FB value but less than 1 OX 
the FB value when FB value is greater than the RL. 

General Abbreviations 

RL 
IDL 
MDL 
CRDL 
CRQL 
+ 

reporting limit 
instrument detection limit 
method detection limit 
contract required detection limit 
contract required quantitation limit 
positive result 
non-detect result 
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DataQual 
Environmental Services, LLC 

Michael Baker, Jr., Inc. 
Airside Business Park 
100 Airside Drive 
Moon Township, PA 15108 

July 11, 2010 

SDG# l 003231, CompuChem 
NAPR SWMU 67; Ceiba, Puerto Rico 

Dear Mr. Kimes, 

The fo llowing Data Validation report is provided as requested for the parameters noted in 
the table below for SDG # 100323 1. The data validation was performed in accordance 
with the SW-846 methods utilized by the laboratory, the Region II Standard Operating 
Procedures for the Validation of Organic Data Acquired Using SW-846 Methods 
(8260B-Rev 2, January 2006- SOP #HW-24, 8270D-Rev 3, October 2006-SOP #HW-22) 
and professional judgment. Region II has not developed a validation checkl ist SOP for 
the methods used to assess the organic methods for hydrocarbons and inorganic methods 
in thi s SDG (SW-846 methods 8015_DRO, 8015_GRO, 6020, 6010B and 7471A). 
Therefore, alternative worksheets were provided. Region II flagging conventions were 
used. All areas of concern are discussed in the body of the report and a summary of data 
quali fication is provided. 

SVOA App IX 
Samnlc ID Lab ID Matrix VOA Ar>ll IX w/LL PAH G RO ORO Metals 
67SB03-00 100323 1-04 soil x x x x x 
67SD03-0 I 100323 1-05 soil x x x x x 
67SB03-04 100323 1-06 soil x x x x x 
678804-00 100323 1-02 soil x x x x x 
678804-01 100323 1-01 soil x x x x x 
678804-03 100323 1-03 soil x x x x x 

678SO I 1003231-07 soil x x x x x 
67SS02 1003231-08 so il x x x x x 

67SB03-04 MS I 00323 l-06MS so il x x x x x 
67SB03-04 MSD I 00323 l -06MSD so il x x x x x 

The samples were evaluated based on the following criteria: 

• Data Completeness * 
• Sample Condition * 
• Technical Holding Times * 
• GC/MS Tuning * 
• ICP-MS Tuning * 
• GC Performance * 
• Initial/Continuing Calibrations 

Tin 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
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• ICSA/ICSAB Standards * 
• CRDL Standards * 
• Blanks 

• Internal Standards * 
• Surrogate Recoveries * 
• Laboratory Control Samples * 
• Matrix Spike Recoveries 

• Matrix Duplicate RPDs 

• Serial Dilutions 

• Field Duplicates NA 

• Identification!Quantitation 

• Reporting Limits * 
• Tentatively Identified Compounds NA 

* - indicates that qualifications were not required based on this criteria 

Overall Evaluation of Data/Potential Usability Issues 

A summary of qualifications applied to the sample results are noted below for the 
fractions validated. Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this narrative. If an issue is not addressed there were 
no actions required based on unmet quality criteria. When more than one qualifier is 
associated with a compound/analyte the validator has chosen the qualifier that best 
indicates possible bias in the results and flagged the data accordingly. However, 
information regarding all quality control issues is provided in the body of the report and 
on the qualification summary page. 

VOA 

The initial and continuing calibrations exhibited some compounds with low RRF values, 
which resulted in qualifying non-detected values as rejected for these compounds. Due to 
high %RSDs and %D values, in the initial and continuing calibrations, some compounds 
were qualified as estimated. 

Blank contamination was noted in the method and/or QC blanks associated with samples 
in this batch. Qualifications were added to the data. 

SVOA 

Due to high %RSDs and %D values, in the initial and continuing calibrations, some 
compounds were qualified as estimated. 

Blank contamination was noted in the method and/or QC blanks associated with samples 
in this batch. Qualifications were added to the data. 
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Due to below 10% recoveries for LCS samples, the associated sample non-detect results 
were qualified as rejected for one or more compounds. 

The matrix spike and matrix spike duplicate exhibited below 10% recoveries that resulted 
in qualifying three compound results as rejected in the associated sample. Two 
compounds were also qualified as estimated due to high recoveries. 

Two compound results, for two samples, were qualified as tentatively identified with 
approximate concentration as the laboratory could not resolve the compounds 
clu·omato graphically. 

GRO 

Blank contamination was noted in the method blank associated with samples in this 
batch. Qualifications were added to the data. 

DRO 

Blank contamination was noted in the method blank associated with samples in this 
batch. Qualifications were added to the data. 

Metals by 6020 & 7471 

The matrix spikes pair submitted in this SDG exhibited non-compliant recoveries in both 
the MS and the MSD for two analytes for which qualifications were required. 

The matrix duplicate analysis exhibited one analyte with a RPD >35%. Qualifications 
were added to the data. 

The serial dilution submitted in this SDG exhibited one non-compliant %0. 
Qualifications were added to the data. 

All results reported at concentrations between the method detection limit and the 
reporting limits (B flagged by the laboratory) were qualified as estimated J. 

Tin by 6010B 

Blank contamination was noted and qualification was required in the samples in this 
SDG. 

The matrix spikes pair submitted in this SDG exhibited non-compliant recoveries in both 
the MS and the MSD for the target analyte for which qualifications were required. 

Michael Baker, Jr., Inc. 
NAPR SWMU 67; Ceiba, Puerto Rico 

SDG# 1003231 
Page 3 UL) 3 



Specific Evaluation of Data 

Data Completeness 

The SDG was received complete and intact. Resubmissions were not required. 
Clarification of the metals calculations was requested from the laboratory. 

Technical Holding Times 

According to chain of custody records, sampling was performed on 3/25-30/10 and 
samples were received at the laboratory 3/27-31/10. All sample preparation and analysis 
was performed within Region II and/or method holding time requirements. 

Initial/Continuing Calibration 

Calibration standards exhibited %RSDs, %D and RRF values that were non-compliant. 
A summary of these non-compliances and affected samples are noted in the following 
table . Sample results are qualified as indicated. 

Standard JD Compound(s) RRF, %RSD, Samples Q Flag 
%D 

IC 3/30/10 acrolein 0.028 all samples J/R 
acrylonitrile 0.046 
propionitrile 0.018 
isobutyl alcohol 0.006 
1,4-dioxane 0.002 
methylmethacrylate 0.049 
1,2-dich loropropane 16.913 J/UJ 

cc 4/01/10 acetone 0.048 67SB03-0l, 67SB03-04 J/R 
chloromethane 24. 14 67SS01, 67SS02 J/UJ 

SVOA 

Calibration standards exhibited %RSDs and %0 values that were non-compliant. A 
summary of these non-compliances and affected samples are noted in the following table. 
Sample results are qualified as indicated. 

Standard Compound(s) RRF, %RSD, Samples QFlag 
ID 
IC full scan 2,6-dichlorophenol 
4/16110 hexachloropropene 

1,4-napthoquinone 
diallate (trans isomer) 
4-nitroquinoline-1-oxide 
7, 12-dimethylbenz(a)anthracene 
benzo(k)fluoranthene 

%D 
19.314 
21.849 
20.128 
19.278 
23 .521 
16.318 
29.966 

all samples J/UJ 
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Standard Compound(s) RRF, % RSD, Samples QFlag 
ID % D 
CC-full scan p-phenylenediamine -37.28 67SB04-01 , 67SB04-00 J/UJ 
4/24/ 10 indeno( 1,2,3-cd)ovrene 20.40 67SB04-03, 67SB03-00 
CC-full scan p-phenylenediamine -38.30 67SB03-01, 67SB03-04 J/UJ 
41251I0 67SSO 1, 67SS02 

Blanks 

The associated method and/or QC blanks exhibited contamination as noted in the 
fo llowing table. Compounds for which there was no action required, are not included in 
the following table, see worksheets for full list of compounds. 

Blank ID Compound Concentration Reporting Limit 
67TB05 toluene 0.0371 ug/L 5 ug/L 
67ER05 acetone 5.1 2.5 

toluene 0.082J 0.5 
67ER08 acetone 4 2.5 

toluene 1.0 0.5 
67FB02 acetone 5.1 2.5 

toluene 0.0541 0.5 

Associated samples and required qualifications are noted in the following table. 

Sample ID Compound 0 Flag 
67SB04-00 toluene U at RL 
67SB04-0I acetone u 

SVOA 

The associated method and/or QC blanks exhibited contamination as noted in the 
following table. Compounds for which there was no action required, are not included in 
the fo llowing table, see worksheets for full li st of compounds. 

Blan k ID Com pou ncl Concentration Reporting Limit 
SBLKRP (SIM) naphthalene I .6J ug/Kg 8.3 ug/Kg 

2-methylnaphthalene I.OJ 8.3 
fluorene 0.48J 8.3 

67ER05 benzo(k)fluoranthene 0.01 JJ ug/L 0.20 ug/L 
67ER08 naphthalene 0.1 JJ 0.20 

2-methylnaphthalene 0.020J 0.20 

Associated samples and required qualifications are noted in the following table. 
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Sanrnle ID Compound OFla2 
PAH SIM: all samples naphthalene U atRL 
PAH SIM: 67SB03-04, 67SSOI, 67SS02, 67SB04-01, 67SB04-00 2-methylnaphthalene U at RL 
PAH SIM: 67SB03-04, 67SS01, 67SS02, 67SB04-0l, 67SB04-00 fluorene U at RL 
PAH SIM: 67SB03-00, 67SB04-00, 67SB04-0l benzo(k)fluoranthene U atRL 

The associated method and/or QC blanks exhibited contamination as noted in the 
following table. Compounds for which there was no action required, are not included in 
the following table. 

Blank ID Com pound Concentration RL Action Level 
VBLKDG GRO 0.0431 mg/Kg 0.5 mg/Kg RL 
VBLKDI GRO . 

0.0441 0.5 RL 

Associated samples and required qualifications are noted in the following table. 

Sam lie ID Com ouncl QFla 
all sam les GRO UatRL 

The associated method and/or QC blanks exhibited contamination as noted in the 
following table . Compounds for which there was no action required, are not included in 
the following table. 

Blank ID Com ound Concentration Action Level 
PBLKRO DRO 4.3J m RL 

Associated samples and required qualifications are noted in the following table. 

Com ound 
ORO 

Tin by 6010B 

Associated blanks exhibited contamination as noted in the following table. Please see the 
Glossary of Qualification Flags and Abbreviations for details. 

Blank ID Anal te Concentration Action Level 
PBS tin 1.5448 Ill RL 

Associated samples and required qualifications are noted in the following table. 

to RL 
Anal te Q Fla 
tin U at RL 
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Laboratory Control Sample 

SVOA 

The submitted LCS exhibited zero percent recovery for p-phenylenediamine; therefore all 
non-detected results for this compound were qualified as rejected (R). 

Matrix Spike 

SVOA 

The submitted matrix spike and matrix spike duplicate exhibited non-compliant 
recoveries requiring qualification or rejection in the associated sample. A summary of 
these non-compliances and affected samples are noted in the following table. 

MS/MSD Associated MS MSD 
Sanwlc ID Compounds %Rec %Rec QC Limit QFla2 

67SB04-0J p-phenylenediamine 0 0 20-150 J!R 
1-naphthylamine 10 9 20-150 
mcthapyrilene 0 0 20-150 
3,3 '-dimethylbenzidine 7 6 20-150 

67SB04-0l (SIM) anthracene 107 116 55-105 J 
benzo(a)anthracene 114 122 50-110 

Metals by 6020 & 7471 

The matrix spike analysis submitted in this SDG exhibited non-compliant %Rs for two 
analytes, requiring qualification in the field samples. A summary of these non
compliances and affected samples are noted in the following table. 

MS/MSD Analytcs Samnlcs %R Q Fla!!: 
67SB04-0I antimony all samples 19/ 18 J/UJ 

cadmium 128/127 J+ 

Tin by 6010B 

The matrix spike analysis submitted in this SDG exhibited non-compliant %Rs for tin, 
requiring qualification in the field samples. A summary of these non-compliances and 
affected samples are noted in the following table. 

MS/MSD Analytes Sam 1les 
67SB04-0I tin all sam )(es 

%R QFla 
72.1/73.4 J/UJ 
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Matrix Duplicate 

Metals by 6020 & 7471 

The matrix duplicate analysis submitted in this SDG exhibited one non-compliant RPD, 
requiring qualification in the field samples. A summary of this non-compliance and 
affected samples are noted in the following table. 

MD Anal tes Sam lies RPO 
67SB04-0l chromium all sam les 72 

Serial Dilutions 

Metals by 6020 & 7 4 71 

The serial dilution analysis submitted in this SDG exhibited a non-compliant %D for 
zinc, requiring qualification in the field samples. A summary of these non-compliances 
and affected samples are noted in the following table. 

SD Anal •tes Sam >lcs %0 
67SB04-0I chromium all sam )!es 14 

Identification/Quantitatiou 

SVOA 

According to the case narrative, and raw data, benzo(b )fluoranthene and 
benzo(k)fluoranthene could not be clU'omatographically resolved for sample 67SB03-01 
(SIM) and 67SB03-04 (SIM). Therefore results for these compounds were flagged JN, 
indicating the presence of the compounds was tentatively identified and the associated 
numerical value represents its approximate concentration. 

Metals by 6020 & 7471 

All results reported at concentrations between the method detection limit and the 
reporting limit (B flagged by the laboratory) were qualified as estimated J. 
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A summary of qualifications required is provided on the following page. Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report. 

Sincerely, 

La raMas~~MJjJ 
President 

acqueline Cleveland 
Vice- President 
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Summary of Data Qualifications 

Siimple ID Com pou ncl Results Q flag 
all samples acrolein +/- J/R 

acrylonitrile 
propionitrile 
isobutyl alcohol 
1,4-dioxane 
methylmethacrylate 

all samples 1,2-dichloropropane +/- J/UJ 
67SB03-0 I , 67SB03-04, 67SSO I, 67SS02 acetone +/- J/R 
67SB03-0 I, 67SB03-04, 67SSO I, 67SS02 chloromethane +/- J/UJ 
67SB04-00 toluene + U atRL 
67SB04-0l acetone + u 

SVOA 

Sample ID Compound Result Q nag 
s 

all samples 2,6-dichlorophenol +/- J/UJ 
hexachloropropene 
1 ,4-napthoquinone 
diallate (trans isomer) 
4-nitroquinoline-1-oxide 
7, 12-dimethylbenz(a)anthracene 
benzo(k)tluoranthene 

67SB04-0I, 67SB04-00, 67SB04-03 , 67SB03-00 p-phenylenediamine +/- J/UJ 
indeno( 1,2,3-cd)pyrene 

67SB03-0I, 67SB03-04, 67SS01, 67SS02 p-phenylenediamine +/- J/UJ 

PAH SIM: all samples naphthalene + U atRL 
PAH SJM : 67SB03-04, 67SSOI, 67SS02, 67SB04-0l, 2-methylnaphthalene + U at RL 
67SB04-00 
PAH SIM: 678803-04, 678801, 67SS02, 67SB04-01, fluorcnc + U at RL 
67SB04-00 
PAH SIM: 67SB03-00, 67SB04-00, 678804-0 I benzo(k)fluoranthene + Uat RL 
all samples p-phenylencdiam ine - R 
67SB04-0I p-phenylenediaminc +/- J/R 

1-naphthylamine 
methapyrilene 
3,3 '-dimethylbenzidine 

PAH SIM: 67SB04-0l anthracene + J 
benzo(a)anthracene 

PAH SIM: 67SB03-0l, 67SB03-04 benzo(b )fluoranthene +I- JN 
benzo(k)fluoranthene 

Com ound Results Ila 
GRO + Vat RL 
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Metals by 6020 & 7471 

Sample 10 
all samples 
all samples 
all samples 
all samples 
all samples 

Tin by 6020 

to RL 

Summary of Data Qualifications 

Com 1ound Results 
ORO +BJ 

Analyte Results Q nag 
antimony +/- J/UJ 
cadmium + ] 

chromium +/- J/UJ 
zinc +/- J/UJ 
all analytes +B J 

Anal te 
tin 

Results na 
+] U at RL 
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Glossary of Qualification Flags and Abbreviations 

Qualification Flags (Q-Flags) 

U not detected above the reported sample quantitation limit 
J estimated value 
UJ reported quantitation limit is qualified as estimated 
N analyte has been tentatively identified 
JN analyte has been tentatively identified, estimated value 
R result is rejected; the presence or absence of the analyte cannot be verified 

Method/Preparation/Field QC Blank Qualification Flags (Q-Flags) 

Organic Methods 

NA 

U* 

RL** 

The sample result for the blank contaminant is greater than the RL 
(2X sample RL for common laboratory contaminants) when the 
blank value is less than the RL. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 
The sample result for the blank contaminant is less than the RL 
(2X sample RL for common laboratory contaminants) but greater 
than the MDL when the blank value is less than the RL. The 
sample result for the blank contaminant is qualified as non-detect 
U at the rep01ied concentration. 
The sample result for the blank contaminant is less than the RL 
(2X sample RL for common laboratory contaminants) but greater 
than the MDL when the blank value is less than the RL. The 
sample result for the blank contaminant is changed to the RL and 
qualified as non-detect U. 

*This guideline is used when the laboratory is reporting non-detects to the MDL. ** This guideline 
is used when the laboratory is reporting non-detects to the RL. 

Inorganic Methods 

ICB/CCB/PB Action: 

No Action - The sample result is greater than the RL and greater than ten 
times (1 OX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the RL, result is reported as non-detect at 
the reported concentration, when the ICB/CCB/PB result is 
less or greater than the RL. 

Michael Baker, Jr. , Inc. 
NAPR SWMU 67; Ceiba, Puerto Rico 

SDG# l 003231 
Page 12 U.L 2 



Glossary of Qualification Flags and Abbreviations, continued 

R-

J -

J/UJ -

Sample result is greater than the RL and less than the 
ICB/CCB/PB value when the ICB/CCB/PB value is greater 
than the RL. 
Sample result is greater than the ICB/CCB/PB value but less 
than 1 OX the ICB/CCB/PB value when ICB/CCB/PB value is 
greater than the RL. 
Sample result is less than lOX RL when blank result is below 
the negative RL. 

Field QC Blank action: 

Note - Use field blanks to qualify data only if field blank results are greater than 
prep blank results. 

Do not use rinsate blank associated with soils to qualify water samples 
and vice versa. 

No Action - The sample result is greater than the RL and greater than ten 
times ( lOX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the RL, result is reported as non-detect at 
the reported concentration, when the FB result is less or 
greater than the RL. 

R - Sample result is greater than the RL and less than the FB 
value when the FB value is greater than the RL. 

J - Sample result is greater than the FB value but less than 1 OX 
the FB value when FB value is greater than the RL. 

General Abbreviations 

RL 
IDL 
MDL 
CRDL 
CRQL 
+ 

reporting limit 
instrument detection limit 
method detection limit 
contract required detection limit 
contract required quantitation limit 
positive result 
non-detect result 

Michael Baker, Jr., Inc. 
NAPR SWMU 67; Ceiba, Puerto Rico 

SDG# 100323 1 
Pag~ 13 U .L 3 



PUERTO RICAN CHEMIST CERTIFICATION 
  



Licensed Chemist 

To Whom It May Concern: 

I, Dallz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for Wet Chemistry fraction following current EPA methods, from 
Project Name NAPR SWMU67 /DO, and Laboratory ID Numbers. 

1003194-01 
1003194-02 
1003194-03 
1003194-05 
1003194-06 

A 13256 09 

PO Box 727 
Dot«l<lo, PR 00646-0727 



Licensed Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for Metal Tin following Method SW 846, from Project Name NAPR 
SWMU67 /DO, and Laboratory ID Numbers: 

1003194-01 
1003194-02 
1003194-03 
1003194-04 
1003194-05 
1003194-06 
l 003194-07 
1003194-08 
1003194-09 
l 003194-10 

1003194-11 
1003194-12 
1003194-13 
1003194-14 
1003194-15 
1003194-16 
l 003194-17 
1003194-18 
1003194-19 
1003194-20 

A 1325613 

PO Box727 
Dot<lclo, PR 00646-0727 



f)a I iz Estactes §a nta If z 
Licensed Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for Gasoline Range Organics (GRO) following Method 8015B, 
from Project Name NAPR SWMU67 /DO, and Laboratory ID Numbers: 

1003194-01 
1003194-02 
1003194-03 
1003194-04 
1003194-05 
1003194-06 
1003194-07 
1003194-08 
1003194-09 
1003194-10 

1003194-11 
1003194-12 
1003194-13 
1003194-14 
1003194-15 
1003194-16 
1003194-17 
1003194-18 
1003194-19 
1003194-20 

A 1325614 

PO Box727 
Dm<i<lo, PR 00646-0727 



License~ Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for Diesel Range organics fraction following Method 8015C, from 
Project Name NAPR SWMU67 /DO, and Laboratory ID Numbers: 

1003194-01 
1003194-02 
1003194-03 
1003194-04 
1003194-05 
1003194-06 
1003194-07 
1003194-08 
1003194-09 
1003194-10 

1003194-11 
1003194-1 2 
1003194-13 
1003194-14 
1003194-15 
1003194-16 
1003194-17 
1003194-18 
1003194-19 
1003194-20 

A 1 325615 

PO Box 727 
Dot·(lqo, PR 00646-0727 



£>a I iz Estac\es §a nta Ir z 
Ucense<l Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for APPIX metals (minus tin) and mercury following Method SW 
846-6020, from Project Name NAPR SWMU67 /DO, and Laboratory ID 
Numbers: 

1003194-01 
1003194-02 
1003194-03 
1003194-04 
1003194-05 
1003194-06 
1003194-07 
1003194-08 
1003194-09 
1003194-10 

1003194-11 
1003194-12 
1003194-13 
1003194-14 
1003194-15 
1003194-16 
1003194-17 
1003194- 18 
1003194-19 
1003194-20 

A 1325622 

PO Box 727 
Do1-ciclo, PR 00646-0727 



Licensed Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, In my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for Volatile Fraction following Method 8260B, from Project Name 
NAPR SWMU67 /DO, and Laboratory ID Numbers: 

1003194-01 
1003194-02 
1003194-03 
1003194-04 
1003194-05 
1003194-06 
1003194-07 
1003194-08 
1003194-09 
1003194-10 

A 1325624 

PO Box727 
Dot¥io, PR 00646-0727 



Licensed Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for Semivolatile fraction following Method 8260B, from Project 
Name NAPR SWMU67 /DO, and Laboratory ID Numbers: 

1003194-01 
1003194-02 
1003194-03 
1003194-04 
1003194-05 
1003194-06 
1003194-07 
1003194-08 
1003194-09 
1003194-10 

1003194-11 
1003194-12 
1003194-13 
1003194-14 
1003194-15 
1003194-16 
1003194-17 
1003194-18 
1003194-19 
1003194-20 

A 1325623 

PO Box 727 
Dot·a<lo, PR 00646-0727 



f>21liz Estac\es §antallz 
Licensed Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santallz, In my capaclfy as Puerto Rico Certified 
Chemist, hereby cerfify the aftached Analytical Results of samples 
analyzed for VOC following Mef hod 8260B, from Project Name NAPR 
NAPR SWMU67 /DO, and Laboratory ID Numbers: 

1003197-01 
1003197:-02 
1003197-03 
1003197-04 
1003197-05 
1003197-06 
1003197-07 
1003197-08 
1003197-09 
1003197-10 
1003197-11 
1003197-12 
1003197-13 

1003197-14 
1003197-15 
1003197-16 
1003197-17 
1003197-18 
1003197-19 
1003197-20 
1003197-21 
1003197-22 
1003197-23 
1003197-24 
1003197-25 

A 1325605 

PO Box727 
Dot-<l<lo, PR 00646-0727 



f>a I iz Esta des §a nt4 llz 
Licensed Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for Diesel Range organics fraction following Method 80 l 5C, from 
Project Name NAPR SWMU67 /DO, and Laboratory ID Numbers: 

1003197-01 
1003197-02 
1003197-03 
1003197-04 
1003197-06 
1003197-07 
1003197-08 
1003197-10 
1003197-11 
1003197-12 

1003197-14 
1003197- 15 
1003197-16 
1003197-17 
1003197-18 
1003197-19 
1003197-20 
1003197-21 
1003197-23 
1003197-24 

A 1325604 

PO Box 727 
Dot(lqo, PR 00646-0727 



·Baliz Estac:\es §antalfz 
Licensed Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for Gasoline Range Organics (GRO) following Method 8015B, 
from Project Name NAPR SWMU67 /DO, and Laboratory ID Numbers: 

1003197-01 
1003197-02 
1003197-03 
1003197-04 
1003197-05 
1003197-06 
1003197-07 
1003197-08 
1003197-09 
1003197-10 
1003197-11 
1003197-12 
1003197-13 

1003197-14 
1003197-15 
1003197-16 
1003197-17 
1003197-18 
1003197-19 
1003197-20 
1003197-21 
1003197-22 
1003197-23 
1003197-24 
1003197-25 

IJ 

A 1325603 

PO Box 727 
Dorado, PR 00646-0727 



f)aliz Esta<les §antalrz 
Licensee! Chemist 

To Whom It May Concern: 

I, Dallz M. Estades Santallz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for Metal Tin following Method SW 846, from Project Name NAPR 
SWMU67 /DO, and Laboratory ID Numbers: 

1003197-01 
1003197-02 
1003197-03 
1003197-04 
1003197-06 
1003197-07 
1003197-08 
1003197-10 
1003197-11 
1003197-12 

1003197-14 
1003197-15 
1003197-16 
1003197-17 
1003197-18 
1003197-19 
1003197-20 
1003197-21 
1003197-23 
1003197-24 

A 1325602 

PO Box 727 
Dotciclo, PR 00646-0727 



Ucenseq Chem 1st 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for APPIX metals (mfnus tin) and mercury following Method SW 
846-6020, from Project Name NAPR SWMU67 /DO, and Laboratory ID 
Numbers: 

1003197-01 
1003197-02 
1003197-03 
1003197-04 
1003197-06 
1003197-07 
1003197-08 
1003197-10 
1003197-11 
1003197-12 

1003197-14 
1003197-15 
1003197-16 
1003197-17 
1003197-18 
1003197-19 
1003197-20 
1003197-21 
1003197-23 
1003197-24 

A 13 25601 

PO Box 727 
Dot(lqo, PR 00646-0727 



f>aliz Estades §arrtalrz 
License<l Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, In my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for Semivolatile fraction following Method 82608, from Project 
Name NAPR SWMU67 /DO, and Laboratory ID Numbers: 

1003197-01 
1003197-02 
1003197-03 
1003197-04 
1003197-06 
1003197-07 
1003197-08 
1003197-10 
1003197-11 
1003197-12 

1003197-14 
1003197-15 
1003197-16 
1003197-17 
1003197-18 
1003197-19 
1003197-20 
1003197-21 
1003197-23 
1003197-24 

A 1325606 

PO Box 727 
DOl'aqo, PR 00646-0727 



License~ Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for APPIX metals (minus tin} and mercury following Method SW 
846-6020, from Project Name NAPR SWMU67 /DO, and Laboratory ID 
Numbers: 

1003198-01 
1003198-02 
1003198-03 
1003198-04 
1003198-05 

1003198-06 
1003198-07 
1003198-08 
1003198-09 
1003198-10 

A 1325607 

PO Box 727 
Do1·<l<lo, PR 00646-0727 



Licensed Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santallz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for Metal Tin following Method SW 846, from Project Name NAPR 
SWMU67 /DO, and Laboratory ID Numbers: 

1003198-01 
1003198-02 
1003198-03 
1003198-04 
1003198-05 

1003198-06 
1003198-07 
1003198-08 
1003198-09 
1003198-10 

A 1325608 

PO Box 727 
Dora<lo, PR 00646-0727 



Licensed Chemist 

To Whom It May Concern: 

I, Dallz M. Estades Santallz, In my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for volatile fraction, following Method 8260B from Project Name 
NAPR SWMU67 /DO, and Laboratory ID Numbers. 

1003212-01 
1003212-02 
1003212-03 
1003212-04 
1003212-05 
1003212-06 
1003212-07 

•'. 
........... 

liz 

A 1325639 

PO Box 727 
Do1·<1cio, PR 00646-0727 



Licensed Chemist 

To Whom It May Concern: 

I, Dallz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for Diesel range organics fraction, following Method 801 SC from 
Project Name NAPR SWMU67/DO, and Laboratory ID Numbers. 

1003212-01 
1003212-02 
1003212-03 
1003212-04 
1003212-05 
1003212-06 
1003212-07 

A 1325636 

PO Box 727 
Dot·(l~o, PR 00646- 0727 



Va I iz Esta des §a ni:a lrz 
Ucensecl Chemist 

To Whom It May Concern: 

I, Dallz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for Diesel and Oil range organics fraction, following Method 
801 SC from Project Name NAPR SWMU67 /DO, and Laboratory ID 
Numbers. 

1003231 -01 
1003231-02 
1003231-03 
1003231-04 
1003231-05 
1003231-06 
1003231-07 
1003231-08 

A 1294637 

PO Box 727 
Dot<"1<lo1 PR 00646-0727 



-f'aliz Esta~es §antallz 
Licensed Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, in my capacify as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for volatile fraction, following Method 8260B from Project Name 
NAPR SWMU67 /DO, and Laboratory ID Numbers. 

1003231-01 
1003231-02 
1003231-03 
1003231-04 
1003231-05 
1003231-06 
1003231-07 
1003231-08 

A 1325633 

PO Box727 
Dotctclo, PR 00646-0727 



-Daliz Esi:ades §ani:alTz 
Licensed Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for Wet Chemistry fraction following current EPA methods, from 
Project Name NAPR SWMU67 /DO, and Laboratory ID Numbers. 

1003249-02 

A 13 2 566 7 

PO Box 727 
Dm ac:\o, PR 0 0 646-0 727 



Licensed Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for Volatile Fraction following Method 8260B, from Project Name 
NAPR SWMU67 /DO, and Laboratory ID Numbers: 

1003249-01 

.. ____ .. .. 

A 13 2 5668 

PO Box 727 
Doi-cic\o, PR 00646- 0727 



Licensed Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for TCLP metals and mercury following Method SW846, from 
Project Name NAPR SWMU67 /DO, and Laboratory ID Numbers: 

1003249-01 

A 1 325669 

PO Box 727 
Dor21~0, PR 00646-0727 



-Baliz Estades §antalfz 
Licensed Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for TCLP metals and mercury following Method SW846, from 
Project Name NAPR SWMU67 /DO, and Laboratory ID Numbers: 

1003250-01 

PO Box 727 

Dor<1c\o, PR 00646- 0727 



Licensed Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for Wet Chemistry fraction following current EPA methods, from 
Project Name NAPR SWMU67 /00, and Laboratory ID Numbers. 

1003250-02 

PO Box 727 
Dorq~o, PR 00646- 0727 



Licensed Chemist 

To Whom It May Concern: 

I, Daliz M. Estades Santaliz, in my capacity as Puerto Rico Certified 
Chemist, hereby certify the attached Analytical Results of samples 
analyzed for Volatile Fraction following Method 8260B, from Project Name 
NAPR SWMU67 /DO, and Laboratory ID Numbers: 

1003250-01 

PO Box 727 
Dm<ldo, PR 00646-0727 



Appendix F 
Data Quality Evalution 



APPENDIX F 

Data Quality Evaluation 

Data Quality Evaluation-2010 Field Event 

DataQual Environmental Services performed data validation on the solid waste management unit (SWMU) 67 
data collected in March 2010. This data was used to support the SWMU 67 Phase I Resource Conservation and 
Recovery Act Field Investigation report. 

The data validation was performed in accordance with the SW-846  methods utilized by the laboratory, the Region 
II standard operating procedures (SOPs) for the Validation of Organic Data Acquired Using SW-846 Methods 
(8260B-Rev 2, January 2006-SOP # HW-24 and 8270D-Rev 3, October 2006-SOP # HW-22), and professional 
judgment.  

Samples were validated based on the following criteria as applicable to each method and/or analysis batch and 
did not include recalculation of result concentrations:  data completeness, sample condition, technical holding 
times, gas chromatograph/mass spectrometer tuning, inductively coupled plasma tuning, gas chromatograph 
performance, initial/continuing calibrations, interference check sample (ICS)A solution/ICSAB solution standards, 
contract required detection limit standards, blanks, internal standards, surrogate recoveries, laboratory control 
samples (LCSs), matrix spike (MS) recoveries, MS duplicate (MSD) relative percent differences, serial dilutions, 
field duplicates, identification/quantitation, and reporting limits (RLs).  

The data review and validation process was independent of the laboratory's checks; it focused on the usability of 
the data to support the project data interpretation and decision-making process. 

Sample results that did not meet the acceptance limit criteria were indicated with a qualifying flag, which is a one 
or two-letter abbreviation that indicates a possible problem with the data.  Flags used may include the following: 

• U Undetected.  Samples were analyzed for this analyte, but it was not detected above the MDL or
instrument detection limit (IDL).

• UJ Detection limit estimated.  Samples were analyzed for this analyte, but the results were qualified as not
detected.  The result is estimated.

• J Estimated.  The analyte was present, but the reported value may not be accurate or precise.

• R Rejected.  The data are unusable.  (NOTE:  Analyte/compound may or may not be present.)

It is important to note that laboratory qualifying flags are included on the data summary forms (Form I) that are 
submitted to the project by the laboratory.  However, during the data review and validation process, the 
laboratory qualifying flags are evaluated and may be replaced with validation flags. 

Quality Assurance/Quality Control Review-2010 field event 

A data quality review was performed on the results of soil and groundwater samples sent to CompuChem 
Laboratory for analysis of the following analytical suites: Appendix IX volatile organic compounds (VOCs) by 
SW846 8260B, Appendix IX semivolatile organic compounds (SVOCs) by SW846 8270C with low-level polycyclic 
aromatic hydrocarbons (PAHs), gasoline range organics (GRO) by SW846 8015B, diesel range organcis (DRO) by 
SW846 8015B, metals by SW846 6010B/6020B/7470A/7471A, and tin by SW846 6010B. The 2010 samples were 
assigned to sample delivery groups (SDGs) 1003194, 1003212, 1003231, 10031970, and 1003198 from 
CompuChem Laboratory.  The case narratives and laboratory QC forms were reviewed to determine the usability 
and validity of the data.   

1 



DATA QUALITY EVALUATION 

The analytical results are acceptable as reported unless otherwise noted below. The following is a review of 
quality control (QC) issues that warranted data qualification.  The vast majority of data was considered usable as 
reported or with minor qualification.   

Volatile Organic Compounds  
• Due to non-conformances in the initial and continuing calibrations, soil sample detect/non-detect results 

were respectively “J” qualified/”R” qualified for the following compounds: acetone, acrylonitrile, propionitrile, 
isobutyl alcohol, and 1,4-dioxane and methylmethacrylate.  In addition to the analytes noted above, 2-
butanone received “J” qualification/”R” qualification for sample detects/non-detects respectively in 
groundwater samples. Propionitrile did not require qualification in groundwater samples.  

• Due to high % difference continuing calibration values associated with the soil samples, sample detects/non-
detects for 1,2-dichloropropane required respective “J/UJ” qualification.  

• Several samples exhibited non-compliant surrogate recoveries that required “J/UJ” qualification for sample 
detects/non-detects. 

• Sample 67-SB02-00 received “J/UJ” qualification for sample detects/non-detects due to low recoveries in the 
matrix spike/matrix spike duplicate.  

• Carbon disulfide received “J/UJ” qualification in field duplicate pairs 67SB06-01 and 01D due to a lack of field 
duplicate reproducibility. 

• Blank contamination was exhibited in the method and/or QC/blanks associated with the soil samples.  The 
data was qualified accordingly. 

• VOC data, excluding results with “R” qualification, are usable as qualified. 

Semivolatile Organic Compounds/Polycyclic Aromatic Hydrocarbons  
• Due to non-conformances in the initial and continuing calibrations, sample detect/non-detect results were 

respectively “J/UJ” qualified for the various compounds.   

• Several compounds required “J/R” qualification for sample detects/non-detects due to extremely low 
recovery in the LCS.   

• Sample 67SD01 required “J/UJ” qualification for sample detects/non-detects for several compounds due to 
non-conformances in the MS/MSD samples.   

• Sample 67GW08 required “J/UJ” qualification for sample detects/non-detects for several compounds due to 
non-conformances in the MS/MSD samples.  

• Sample 67SB01-01D exhibited non-compliant results for several internal standards, and as such sample 
detect/non-detect for associated compounds required “J/UJ” qualification respectively. 

• Blank contamination was exhibited in the method and/or QC/blanks associated with the soil samples.  The 
data was qualified accordingly. 

• SVOC data, excluding results with “R” qualification, are usable as qualified. 

Gasoline Range Organics 
• Sample 67SB02 required “J/UJ” qualification for sample detects/non-detects due to non-conformance in the 

MS/MSD samples.  

• Blank contamination was exhibited in the method and/or QC/blanks associated with the soil samples.  The 
data was qualified accordingly. 

• GRO data are usable as qualified. 

2 



DATA QUALITY EVALUATION 

Diesel Range Organics 
• All DRO samples in SDG 1003194 required “J/UJ” qualification due to non-conformances in the MS/MSD 

samples. 

• Blank contamination was exhibited in the method and/or QC/blanks associated with the soil samples.  The 
data was qualified accordingly. 

• DRO data are usable as qualified. 

Metals 
• Antimony required “J/UJ” qualification for sample detect/non-detect results due to non-conformances in the 

MS/MSD samples.  Samples associated with SDG 1003231 received “J” qualification for sample detects for 
cadmium due to non-conformances in the MS/MSD samples. 

• The serial dilution results for various SDGs exhibited non-compliant results for various metals. As a result, 
“J/UJ” qualifications for sample detect/non-detects were required. 

• Field duplicate samples 67SB06-01/67SB06-01D  and 67SB08-00 /67SB08-00D required “J” qualification for 
several metals due to a lack of field duplicate reproducibility. 

• Blank contamination was exhibited in the method and/or QC/blanks associated with the soil and groundwater 
samples.  The data was qualified accordingly. 

• Metals data are usable as qualified. 

Tin 
• Tin required “J/UJ” qualification for sample detect/non-detect results in SDG 1003231 due to non-

conformances in the MS/MSD samples. 

• Blank contamination was exhibited in the method and/or QC/blanks associated with the soil and groundwater 
samples.  The data was qualified accordingly. 

• Tin data are usable as qualified. 

Concentration Range Evaluation 
The data were evaluated to determine whether the laboratory achieved the RLs specified in the work plan Table 
3-2.  On a whole and in general, the work plan RLs appear to be standard (based on laboratory capabilities) as 
opposed to established (based on project quantitation limit goals).  Contract required quantitation limits (CRQLs) 
are referenced although CRQLs are not appropriate for SW-846 methods.  Meeting screening levels with RLs is not 
imperative when analyzing for Appendix IX constituents because it is not possible to determine what are 
constituents of concern when so little is known about the site.  Nevertheless, the laboratory utilized low-level 
methods when possible, such as SW-846 8260B (low-level) and SW-846 6020, but did not use SW-846 8270C_SIM 
for PAHs.  SW-846 6010B was used for analysis of tin. 

For this evaluation, nondetect U-Values (includes UJ-qualified results) were compared to Table 3-2 CRQLs.  It is 
important to note that detected results can be U-qualified or UJ-qualified due to blank contamination, and these 
can appear as U-value v. RL exceedances when detections were greater than the RL.  Because these results are 
treated as nondetects, it is still appropriate to make the comparison. 

Although specified in work plan Table 3-2, the laboratory did not provide results for alpha, alpha-
Dimethylphenethylamine (122-09-8) and Hexachlorophene (70-30-4). 

There were 8,495 results in the data set.  Of these, there were 7,096 nondetect (U-qualified or UJ-qualified) 
results in the data set.  Of those, 1,251 nondetect results exceeded the work plan RLs.  Refer to Table F-1 which 
provides a row for each analyte in a solid or aqueous media which exceeded the work plan RL in at least one 
sample.  This occurred for 143 combinations of media, group, and analyte out of a possible 387 combinations.  
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The remaining 244 combinations of media, group, and analyte are not shown because all nondetect results are 
less than the work plan RL. 

There are a variety of typical and potentially unavoidable reasons why the achieved RLs may be greater than 
those specified in the work plan: 

• The work plan limits may have been specified based on current method detection limits which change 
periodically. 

• If a target compound or analyte is present at an elevated level, the laboratory will dilute the entire sample in 
order to report that concentration within the instrument’s linear calibration range. It may not be possible to 
analyze the sample at a lesser dilution if the target compound’s high concentration is likely to damage or 
saturate the instrument. The high concentration of a non-target compound or analyte may also necessitate 
initial dilution for the same reason. 

• If matrix effects mask low concentrations, the laboratory may be forced to elevate their limits to demonstrate 
the fact that low concentrations cannot be detected. 

• If matrix effects are particularly strong, the laboratory may be forced to analyze the sample at an initial 
dilution in an attempt to dilute the matrix effects. 

• If historical concentrations warrant, the laboratory detects an odor or the field team designates a sample as 
“expected high concentration,” the laboratory may pre-screen the sample and initially dilute it. 

• If the sample appearance indicates possible high concentrations, the laboratory may be forced to analyze the 
sample at a concentration range different from what is requested. For example, if a sample is designated as 
“groundwater,” but is actually an emulsion or sludge, the laboratory may be forced to analyze the sample 
using the “medium” instead of the “low” or “SIM” concentration range. 

• If the field team cannot provide the full sample volume, the laboratory may be forced to dilute the sample by 
adding water until the minimum volume is achieved. 

• If a soil or sediment sample is characterized by high percent moisture, the RLs will be elevated such that the 
concentrations and quantitation limits are reported on a dry-weight basis. 

Refer to Table F-1.  U-Value v. Work Plan RL exceedances fall into two basic categories: 

• For some analytes, the U-value exceeds the work plan RL in a few, but not all, samples. 

− The laboratory was capable of and able to achieve the work plan RL, but for a few samples the typical and 
potentially unavoidable reasons (described above) why RLs may be elevated may have been applicable.  
For these, the resulting added uncertainty is minor because the laboratory was able to achieve the 
specified work plan RLs for many of the samples. 

• For some analytes, the U-value exceeds the work plan RL in all samples.  These instances are highlighted in 
yellow on Table F-1. 

− The laboratory may have analyzed the samples via a higher concentration range than planned or may 
have had difficulty with the analysis due to matrix effects or other reasons.  The achieved RLs should be 
evaluated against screening levels to determine that decisions can still be made. 

For aqueous metals and filtered metals, nondetect tin was reported at 20 micrograms per liter (µg/L) when the 
work plan specified 10 µg/L.  The adjusted tapwater regional screening level (RSL) is 930 µg/L.  There is no 
maximum contaminant level (MCL) and a marine surface water ecological screening level has not been 
established.  Therefore, the elevated RL is not consequential. 

For aqueous total petroleum hydrocarbons (TPH), TPH-DRO had RLs approximately 5X that specified in the work 
plan and TPH-GRO had RLs approximately 10X that specified in the work plan.  RSLs, MCLs, and ecological 
screening levels have not been established for TPH.  Puerto Rico Environmental Quality Board PREQB 
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underground storage tank (UST) Corrective Action screening levels for petroleum are 50 milligrams per liter 
(mg/L); therefore, the elevated RL is not consequential. 

For aqueous VOCs, ethyl methacrylate and methyl methacrylate had RLs approximately 5X that specified in the 
work plan.  MCLs and ecological screening levels have not been established for these compounds.  Adjusted 
tapwater RSLs are 42 and 140 µg/L for these two compounds, respectively; therefore, the elevated RL is not 
consequential. 

For soil metals, nondetect tin was reported at up to 2X that specified in the work plan.  The adjusted residential 
soil RSL is 4,700 milligrams per kilogram; therefore the elevated RL is not consequential. 

For soil SVOCs, pronamide and acid SVOC compounds (comprising 2,3,4,6-Tetrachlorophenol; 2,4,5-
Trichlorophenol; 2,4,6-Trichlorophenol; 2,4-Dichlorophenol; 2,4-Dimethylphenol; 2,6-Dichlorophenol; 2-
Chlorophenol; 2-Methylphenol; 2-Nitrophenol; 4-Chloro-3-methylphenol; and phenol) had RLs between 350 and 
710 µg/kg when the work plan specified RLs of 330 µg/kg.  Adjusted residential soil RSLs for these compounds 
range from 6,100 to 1,800,000 µg/kg; therefore, the elevated RLs are not consequential. 

For soil TPH, TPH-GRO had RLs roughly 2-5X that specified in the work plan.  RSLs, MCLs, and ecological screening 
levels have not been established for TPH.  PREQB UST Corrective Action screening levels for petroleum are 100 
mg/kg; therefore, the elevated RLs are not consequential. 

For soil VOCs, ethyl methacrylate had RLs ranging from 35 to 83 µg/kg when the work plan specified 5 µg/kg.  
Trans-1,4-Dichloro-2-butene had RLs ranging from 14 to 33 µg/kg when the work plan specified 10 µg/kg.  MCLs 
and ecological screening levels have not been established for these chemicals; adjusted residential soil RSLs are 
150,000 µg/kg and 6.9 µg/kg, respectively.  Therefore, the elevated RLs are not consequential because the RLs are 
less than the screening level for ethyl methacrylate and the work plan-specified RL for trans-1,4-dichloro-2-butene 
was already greater than the screening level. 

Evaluation of Rejected Data 
The majority of the data are usable, with only 4.5% of the total results “R”-qualified as rejected. A total of ten 
compounds were rejected for all media and only six of the ten (P-phenylenediamine, 1,4-dioxane, acrolein, 
acrylonitrile, isobutanol, and propionitrile) were rejected in every sample for every matrix.  The lack of analytical 
data for these constituents is not a concern for this release assessment at SWMU 67 based on the following 
rationale: 

• P-phenylenediamine, acrolein, and acrylonitrile are used in processes such as chemical manufacturing and 
rubber processing which are not associated with SWMU 67 activities. 

− p-Phenylenediamine is primarily used as a dye intermediate and as a dye, photographic developing agent 
and a chemical intermediate, and may be used as an antioxidant in rubber compounds (USEPA, 2000). 

− Acrolein is primarily used to make other chemicals and may also be found in some livestock feed. This 
constituent may also be added to irrigation canals and the water supplies of some industrial plants to 
control underwater plant, algae, and slime growth. At much higher concentrations, it is used to make 
chemical weapons (ATSDR, 2007).   

− Acrylonitrile is used mostly to make plastics, acrylic fibers, and synthetic rubber (ATSDR, 1990). 

• There is no toxicity information associated with propionitrile. 

• 1,4 Dioxane is generally present where solvents are used. Usable results for other more prevalent solvents 
such as trichloroethene and tetrachloroethane are available for the release assessment and concentrations of 
other more prevalent solvents are not indicative of a solvents release. Therefore, the lack of 1,4 dioxane data 
in site media at SWMU 67 is not a concern. 

• Isobutanol may be used as an additive to lube oils and gasoline. Although this constituent may be related to 
SWMU 67 activities, this constituent has low toxicity and is a minor component of other gasoline/diesel 
related compounds with higher toxicity and usable data for evaluation in the release assessment phase. 

5 



DATA QUALITY EVALUATION 

Therefore, the lack of usable results for isobutanol in site media as part of the release assessment at SMWU 
67 is not a concern.  

Summary of SWMU 67 Data Quality from 2010 Event 
Sample 67SD05 contained greater than 50% moisture which required the qualification of all results as estimated 
“J/UJ”.  High percent moisture contributes to elevated RLs; however, as described above, the elevation of RLs (to 
greater than that specified by the work plan Table 3-2) was largely inconsequential. 

The data as a whole is of good quality.  The majority of the data is usable with only 4.5% of the total results “R” 
qualified as rejected. The lack of analytical data for these “R” qualified constituents is not a concern for this 
release assessment at SWMU 67. 

Data Quality Evaluation and Quality Assurance/Quality Control Review -2014 Field Events 

Because it is a distinct effort, data quality for NAPR SWMU-67 soil cobalt (January, 2014 and July, 2014) were 
evaluated separately.  Samples were assigned to SDGs SH0547 and SH4986 and analyzed at Katahdin Analytical 
Services, Inc. for cobalt via SW-846 6020A.  The laboratory was DoD ELAP accredited for analysis of this analyte in 
this matrix.  Data packages underwent Puerto Rico chemistry review.  The data packages were then validated by 
DataQual Environmental Services, Inc. using EPA Region II Standard Operating Procedure for ICP-MS Data 
Validation (HW-2b Rev. 15) and professional judgment.  No changes were necessary during data validation except 
for the removal of extraneous laboratory flags.  There were no QA/QC issues of significance and hence the entire 
data set is unqualified.  All results were detect, some less than and some greater than the applicable screening 
levels.  A concentration range evaluation is therefore not necessary.  The data set is 100% usable as reported. 

References 
Agency for Toxic Substances and Disease Registry (ATSDR). 1990. Toxicological Profile for Acrylonitrile 

ATSDR. 2007. Toxicological Profile for Acrolein. 

USEPA. 2000. Technology Transfer Network, Air Toxic Substances Website; Hazard Summary for p-
Phenylenediamine. Created in April 1992- Revised in January 2000. 
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Table F‐1 
Concentration Range Evaluation

Media Group Analyte CAS
min U‐
Value

max U‐
Value

Work 
Plan RL Units

# U‐Value > 
Work Plan RL

Total # Available 
Results

Aqueous FMETAL Tin, Dissolved 7440‐31‐5_D 20 20 10 UG_L 10 10
Aqueous METAL Tin 7440‐31‐5 20 20 10 UG_L 10 10
Aqueous SVOA 2,3,4,6‐Tetrachlorophenol 58‐90‐2 10 11 10 UG_L 2 10
Aqueous SVOA 2,4,5‐Trichlorophenol 95‐95‐4 10 11 10 UG_L 2 10
Aqueous SVOA 2,4,6‐Trichlorophenol 88‐06‐2 10 11 10 UG_L 2 10
Aqueous SVOA 2,4‐Dichlorophenol 120‐83‐2 10 11 10 UG_L 2 10
Aqueous SVOA 2,4‐Dimethylphenol 105‐67‐9 10 11 10 UG_L 2 8
Aqueous SVOA 2,6‐Dichlorophenol 87‐65‐0 10 11 10 UG_L 2 10
Aqueous SVOA 2‐Chlorophenol 95‐57‐8 10 11 10 UG_L 2 10
Aqueous SVOA 2‐Methylphenol 95‐48‐7 10 11 10 UG_L 2 10
Aqueous SVOA 2‐Nitrophenol 88‐75‐5 10 11 10 UG_L 2 10
Aqueous SVOA 4‐Chloro‐3‐methylphenol 59‐50‐7 10 11 10 UG_L 2 10
Aqueous SVOA Phenol 108‐95‐2 10 11 10 UG_L 2 10
Aqueous SVOA Pronamide 23950‐58‐5 10 11 10 UG_L 2 8
Aqueous TPH TPH‐diesel range TPH‐DRO 0.5 0.56 0.1 MG_L 10 10
Aqueous TPH TPH‐gas range TPH‐GRO 0.5 0.5 0.05 MG_L 10 10
Aqueous VOA Ethyl methacrylate 97‐63‐2 5 5 1 UG_L 10 10
Aqueous VOA Methyl methacrylate 80‐62‐6 5 5 1 UG_L 10 10
Solid METAL Antimony 7440‐36‐0 1.1 6.2 2 MG_KG 3 35
Solid METAL Arsenic 7440‐38‐2 0.52 3.1 1 MG_KG 3 35
Solid METAL Cadmium 7440‐43‐9 0.59 3.1 0.5 MG_KG 2 35
Solid METAL Lead 7439‐92‐1 0.62 0.62 0.5 MG_KG 1 33
Solid METAL Mercury 7439‐97‐6 0.035 0.043 0.02 MG_KG 9 35
Solid METAL Silver 7440‐22‐4 0.52 3.1 1 MG_KG 3 35
Solid METAL Thallium 7440‐28‐0 0.57 3.1 1 MG_KG 2 35
Solid METAL Tin 7440‐31‐5 5.2 9.9 5 MG_KG 35 35
Solid SVOA 1,2,4,5‐Tetrachlorobenzene 95‐94‐3 180 360 330 UG_KG 2 35
Solid SVOA 1,2,4‐Trichlorobenzene 120‐82‐1 180 360 330 UG_KG 2 35
Solid SVOA 1,2‐Dichlorobenzene 95‐50‐1 180 360 330 UG_KG 2 35
Solid SVOA 1,3,5‐Trinitrobenzene 99‐35‐4 180 360 330 UG_KG 2 35
Solid SVOA 1,3‐Dichlorobenzene 541‐73‐1 180 360 330 UG_KG 2 35
Solid SVOA 1,3‐Dinitrobenzene 99‐65‐0 180 360 330 UG_KG 2 35
Solid SVOA 1,4‐Dichlorobenzene 106‐46‐7 180 360 330 UG_KG 2 35
Solid SVOA 1,4‐Naphthoquinone 130‐15‐4 180 360 330 UG_KG 2 35
Solid SVOA 1‐Naphthylamine 134‐32‐7 180 360 330 UG_KG 2 33
Solid SVOA 2,2'‐Oxybis(1‐chloropropane) 108‐60‐1 180 360 330 UG_KG 2 35
Solid SVOA 2,3,4,6‐Tetrachlorophenol 58‐90‐2 350 710 330 UG_KG 35 35
Solid SVOA 2,4,5‐Trichlorophenol 95‐95‐4 350 710 330 UG_KG 35 35
Solid SVOA 2,4,6‐Trichlorophenol 88‐06‐2 350 710 330 UG_KG 35 35
Solid SVOA 2,4‐Dichlorophenol 120‐83‐2 350 710 330 UG_KG 35 35
Solid SVOA 2,4‐Dimethylphenol 105‐67‐9 350 710 330 UG_KG 35 35
Solid SVOA 2,4‐Dinitrotoluene 121‐14‐2 180 360 330 UG_KG 2 35
Solid SVOA 2,6‐Dichlorophenol 87‐65‐0 350 710 330 UG_KG 35 35
Solid SVOA 2,6‐Dinitrotoluene 606‐20‐2 180 360 330 UG_KG 2 35
Solid SVOA 2‐Acetylaminofluorene 53‐96‐3 180 360 330 UG_KG 2 35
Solid SVOA 2‐Chloronaphthalene 91‐58‐7 180 360 330 UG_KG 2 35
Solid SVOA 2‐Chlorophenol 95‐57‐8 350 710 330 UG_KG 35 35
Solid SVOA 2‐Methyl‐5‐nitroaniline 99‐55‐8 180 360 330 UG_KG 2 35
Solid SVOA 2‐Methylaniline 95‐53‐4 180 360 330 UG_KG 2 35
Solid SVOA 2‐Methylphenol 95‐48‐7 350 710 330 UG_KG 35 35
Solid SVOA 2‐Naphthylamine 91‐59‐8 180 360 330 UG_KG 2 35
Solid SVOA 2‐Nitrophenol 88‐75‐5 350 710 330 UG_KG 35 35
Solid SVOA 2‐Picoline 109‐06‐8 180 360 330 UG_KG 2 35
Solid SVOA 3‐Methylcholanthrene 56‐49‐5 180 360 330 UG_KG 2 35
Solid SVOA 3‐Methylphenol 108‐39‐4 260 540 330 UG_KG 7 35
Solid SVOA 4‐Aminobiphenyl 92‐67‐1 180 360 330 UG_KG 2 35
Solid SVOA 4‐Bromophenyl‐phenylether 101‐55‐3 180 360 330 UG_KG 2 35
Solid SVOA 4‐Chloro‐3‐methylphenol 59‐50‐7 350 710 330 UG_KG 35 35
Solid SVOA 4‐Chloroaniline 106‐47‐8 250 710 660 UG_KG 1 35



Table F‐1 
Concentration Range Evaluation

Media Group Analyte CAS
min U‐
Value

max U‐
Value

Work 
Plan RL Units

# U‐Value > 
Work Plan RL

Total # Available 
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Solid SVOA 4‐Chlorophenyl‐phenylether 7005‐72‐3 180 360 330 UG_KG 2 35
Solid SVOA 4‐Methylphenol 106‐44‐5 260 540 330 UG_KG 7 35
Solid SVOA 7,12‐Dimethylbenz(a)anthracene 57‐97‐6 180 360 330 UG_KG 2 35
Solid SVOA Acetophenone 98‐86‐2 180 360 330 UG_KG 2 35
Solid SVOA Aramite 140‐57‐8 180 360 330 UG_KG 2 35
Solid SVOA Benzyl alcohol 100‐51‐6 180 360 330 UG_KG 2 35
Solid SVOA bis(2‐Chloroethoxy)methane 111‐91‐1 180 360 330 UG_KG 2 35
Solid SVOA bis(2‐Chloroethyl)ether 111‐44‐4 180 360 330 UG_KG 2 35
Solid SVOA bis(2‐Ethylhexyl)phthalate 117‐81‐7 180 440 330 UG_KG 4 35
Solid SVOA Butylbenzylphthalate 85‐68‐7 180 360 330 UG_KG 2 35
Solid SVOA cis‐Diallate 17708‐57‐5 180 360 330 UG_KG 2 35
Solid SVOA Diallate 2303‐16‐4 180 360 330 UG_KG 2 35
Solid SVOA Dibenzofuran 132‐64‐9 180 360 330 UG_KG 2 35
Solid SVOA Diethylphthalate 84‐66‐2 180 360 330 UG_KG 2 35
Solid SVOA Dimethyl phthalate 131‐11‐3 180 360 330 UG_KG 2 35
Solid SVOA Di‐n‐butylphthalate 84‐74‐2 180 360 330 UG_KG 2 35
Solid SVOA Di‐n‐octylphthalate 117‐84‐0 180 360 330 UG_KG 2 35
Solid SVOA Dinoseb 88‐85‐7 180 360 330 UG_KG 2 35
Solid SVOA Ethyl methanesulfonate 62‐50‐0 180 360 330 UG_KG 2 35
Solid SVOA Hexachlorobenzene 118‐74‐1 180 360 330 UG_KG 2 35
Solid SVOA Hexachlorobutadiene 87‐68‐3 180 360 330 UG_KG 2 35
Solid SVOA Hexachlorocyclopentadiene 77‐47‐4 180 360 330 UG_KG 2 35
Solid SVOA Hexachloroethane 67‐72‐1 180 360 330 UG_KG 2 35
Solid SVOA Hexachloropropene 1888‐71‐7 180 360 330 UG_KG 2 35
Solid SVOA Isophorone 78‐59‐1 180 360 330 UG_KG 2 35
Solid SVOA Isosafrole 120‐58‐1 180 360 330 UG_KG 2 35
Solid SVOA Methyl methanesulfonate 66‐27‐3 180 360 330 UG_KG 2 35
Solid SVOA Nitrobenzene 98‐95‐3 180 360 330 UG_KG 2 35
Solid SVOA N‐nitrosodiethylamine 55‐18‐5 180 360 330 UG_KG 2 35
Solid SVOA N‐nitrosodimethylamine 62‐75‐9 180 360 330 UG_KG 2 35
Solid SVOA N‐nitroso‐di‐n‐butylamine 924‐16‐3 180 360 330 UG_KG 2 35
Solid SVOA N‐nitroso‐di‐n‐propylamine 621‐64‐7 180 360 330 UG_KG 2 35
Solid SVOA N‐nitrosodiphenylamine 86‐30‐6 180 360 330 UG_KG 2 35
Solid SVOA N‐nitrosomorpholine 59‐89‐2 180 360 330 UG_KG 2 35
Solid SVOA n‐Nitroso‐n‐methylethylamine 10595‐95‐6 180 360 330 UG_KG 2 35
Solid SVOA N‐nitrosopiperidine 100‐75‐4 180 360 330 UG_KG 2 35
Solid SVOA N‐nitrosopyrrolidine 930‐55‐2 180 360 330 UG_KG 2 35
Solid SVOA P‐dimethylaminoazobenzene 60‐11‐7 180 360 330 UG_KG 2 35
Solid SVOA Pentachlorobenzene 608‐93‐5 180 360 330 UG_KG 2 35
Solid SVOA Pentachloronitrobenzene 82‐68‐8 180 360 330 UG_KG 2 35
Solid SVOA Phenacetin 62‐44‐2 180 360 330 UG_KG 2 35
Solid SVOA Phenol 108‐95‐2 350 710 330 UG_KG 35 35
Solid SVOA Pronamide 23950‐58‐5 350 710 330 UG_KG 35 35
Solid SVOA Pyridine 110‐86‐1 180 360 330 UG_KG 2 35
Solid SVOA Safrole 94‐59‐7 180 360 330 UG_KG 2 35
Solid SVOA trans‐Diallate 17708‐58‐6 180 360 330 UG_KG 2 35
Solid TPH TPH‐diesel range TPH‐DRO 11 13 3.3 MG_KG 19 35
Solid TPH TPH‐gas range TPH‐GRO 0.53 1.1 0.25 MG_KG 35 35
Solid VOA 1,1,1,2‐Tetrachloroethane 630‐20‐6 3.5 8.3 5 UG_KG 13 35
Solid VOA 1,1,1‐Trichloroethane 71‐55‐6 3.5 8.3 5 UG_KG 13 35
Solid VOA 1,1,2,2‐Tetrachloroethane 79‐34‐5 3.5 8.3 5 UG_KG 13 35
Solid VOA 1,1,2‐Trichloroethane 79‐00‐5 3.5 8.3 5 UG_KG 13 35
Solid VOA 1,1‐Dichloroethane 75‐34‐3 3.5 8.3 5 UG_KG 13 35
Solid VOA 1,1‐Dichloroethene 75‐35‐4 3.5 8.3 5 UG_KG 13 35
Solid VOA 1,2,3‐Trichloropropane 96‐18‐4 3.5 8.3 5 UG_KG 13 35
Solid VOA 1,2‐Dibromoethane 106‐93‐4 3.5 8.3 5 UG_KG 13 35
Solid VOA 1,2‐Dichloroethane 107‐06‐2 3.5 8.3 5 UG_KG 13 35
Solid VOA 1,2‐Dichloropropane 78‐87‐5 3.5 8.3 5 UG_KG 13 35
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Solid VOA 2‐Chloro‐1,3‐butadiene 126‐99‐8 3.5 8.3 5 UG_KG 13 35
Solid VOA Allyl chloride 107‐05‐1 3.5 8.3 5 UG_KG 13 35
Solid VOA Benzene 71‐43‐2 3.5 8.3 5 UG_KG 12 35
Solid VOA Bromodichloromethane 75‐27‐4 3.5 8.3 5 UG_KG 13 35
Solid VOA Bromoform 75‐25‐2 3.5 8.3 5 UG_KG 13 35
Solid VOA Carbon disulfide 75‐15‐0 3.5 6.4 5 UG_KG 6 35
Solid VOA Carbon tetrachloride 56‐23‐5 3.5 8.3 5 UG_KG 13 35
Solid VOA Chlorobenzene 108‐90‐7 3.5 8.3 5 UG_KG 13 35
Solid VOA Chloroform 67‐66‐3 3.7 8.3 5 UG_KG 13 35
Solid VOA cis‐1,3‐Dichloropropene 10061‐01‐5 3.5 8.3 5 UG_KG 13 35
Solid VOA Dibromochloromethane 124‐48‐1 3.5 8.3 5 UG_KG 13 35
Solid VOA Dibromomethane 74‐95‐3 3.5 8.3 5 UG_KG 13 35
Solid VOA Dichlorodifluoromethane (Freon‐12) 75‐71‐8 3.5 8.3 5 UG_KG 13 35
Solid VOA Ethyl methacrylate 97‐63‐2 35 83 5 UG_KG 35 35
Solid VOA Ethylbenzene 100‐41‐4 3.5 8.3 5 UG_KG 13 35
Solid VOA Iodomethane 74‐88‐4 3.7 6.4 5 UG_KG 6 35
Solid VOA m‐ and p‐Xylene m&pXYLENE 7 17 10 UG_KG 6 35
Solid VOA Methylene chloride 75‐09‐2 3.7 8.3 5 UG_KG 13 35
Solid VOA Styrene 100‐42‐5 3.5 8.3 5 UG_KG 13 35
Solid VOA Tetrachloroethene 127‐18‐4 3.5 8.3 5 UG_KG 13 35
Solid VOA Toluene 108‐88‐3 3.5 8.3 5 UG_KG 13 35
Solid VOA trans‐1,2‐Dichloroethene 156‐60‐5 3.5 8.3 5 UG_KG 13 35
Solid VOA trans‐1,3‐Dichloropropene 10061‐02‐6 3.5 8.3 5 UG_KG 13 35
Solid VOA trans‐1,4‐Dichloro‐2‐butene 110‐57‐6 14 33 10 UG_KG 35 35
Solid VOA Trichloroethene 79‐01‐6 3.5 8.3 5 UG_KG 13 35
Solid VOA Trichlorofluoromethane (Freon‐11) 75‐69‐4 3.5 8.3 5 UG_KG 13 35
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