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1 INTRODUCTION 

This groundwater remediation plan has been prepared for the TrueGuard LLC 
(TrueGuard) wood treating facility located at 725 South 32nd Street in Washougal, 
Washington (the property) (see Figure 1). The groundwater remediation plan describes 
pilot-scale testing for determination of design parameters needed for an in-situ 
groundwater remediation approach. The groundwater-monitoring program for assessing 
the effectiveness of the in-situ remediation system is also described in this plan.  

The TrueGuard facility is situated on approximately 12 acres of industrial property that is 
located approximately one-eighth of a mile south of the Lewis and Clark Highway in the 
Camas/Washougal Industrial Park adjacent to the Steigerwald Lake National Wildlife 
Refuge. Pressure-treated wood has been manufactured at the property since 
approximately 1984. 8.76 acres of the facility property was purchased by TrueGuard 
LLC on October 12, 2007. An additional 3.6 acres are currently leased by TrueGuard 
from an adjacent property owner. The work described in this plan is being undertaken by 
TrueGuard under the State of Washington Department of Ecology’s Voluntary Cleanup 
Program. 

A supplemental site characterization effort was undertaken to better define the nature and 
extent of groundwater contamination. Results of this additional characterization indicate 
that dissolved arsenic is above background levels and warrants active remediation in the 
area of MW-3.  

An in-situ remediation system, consisting of injection of a product into the saturated 
zone, will be implemented at the property to reduce the source of heavy metals in shallow 
groundwater. The in-situ remediation will be designed to immobilize dissolved metals for 
the purpose of reducing concentrations to below the applicable cleanup levels and/or 
background concentrations.  

An extraction system is currently being operated by TrueGuard as an independent 
remedial action. TrueGuard may continue to extract groundwater for use in the wood-
treating process. The effectiveness of both of the remediation systems will be assessed 
through a groundwater-monitoring program, as described in this plan.  
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1.1 Regional and Local Geology and Hydrogeology 

The property lies within the Willamette Lowland Aquifer system, approximately 0.3 mile 
from the Columbia River. Annual average precipitation in Clark County is 48.14 inches, 
with the highest measuring 61.20 inches. Surface-water runoff from the property is 
ultimately discharged to Gibbons Creek, which flows to the Columbia River. 
Groundwater from the shallow aquifer under the property may ultimately discharge to 
Gibbons Creek or the Columbia River. 

Based on data from site-characterization work performed on the property, as well as data 
from an adjacent site (Philip Services, 2000), there are three primary hydrogeologic units 
beneath the property: a shallow aquifer, an upper confining unit, and a deep aquifer. 
Geology within the shallow aquifer consists of dark yellowish-brown to dark grey, 
poorly-sorted, fine- to medium-grained sands, and the unit contains a saturated and 
unsaturated zone. This unit extends from the ground surface to a thickness of 
approximately 9 to 12 feet below ground surface (bgs). Geology within the upper 
confining layer consists of a relatively impermeable silt layer derived from a marsh that 
was present at the property before it was filled with dredge sands. This layer consists of 
dark greenish-grey to black, well-sorted silt and clay, with some sand. This unit overlies 
and hydraulically confines the deep aquifer. Philip Services confirmed by ground-
penetrating radar that the upper confining unit was laterally continuous in the area of the 
adjacent site (to the north) and the property. The thickness of this silt layer is 
approximately 18 feet or more. Geology within the deep aquifer consists of dark 
greenish-grey to olive brown, poorly-sorted, fine to medium gravel intermixed with silt 
and sand, or yellowish-brown, moderately-sorted, fine to medium sand and silt. 

Shallow groundwater has been observed on the property and neighboring properties. 
Results of depth-to-water measurements made in the monitoring wells on December 6, 
2007, indicate a shallow aquifer groundwater gradient of 0.0056 trending southeast (see 
Figure 2). These data differ slightly from the observed groundwater gradients on the 
neighboring Philip Services property, which was 0.003 to 0.004 to the east, with a slight 
northerly component at times (Philip Services, 2000). This discrepancy may be due to the 
lack of recharge under the subject property because it is mostly paved and covered with 
building structures. Much of the Philip Services property is permeable by comparison. 

Philip Services conducted extensive hydraulic conductivity testing in the shallow 
groundwater aquifer. The tests found that the hydraulic conductivity measured in 
observation wells varied from 1.7 x 10-3 to 3.2 x 10-2 centimeters per second. 
Conductivities using only the recovery data (considered to be more reliable) in the same 
wells range from 5.9 x 10-4 to 3.1 x 10-3 centimeters per second (Philip Services, 2000). 
Given the proximity of the Philip Services property, these data are considered 
representative of conditions on the subject property. 
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1.2 Background 

Groundwater sampling has shown elevated levels of arsenic in shallow groundwater 
samples collected from monitoring well MW-3. This monitoring well is located near the 
wood treating retorts (see Figures 3 and 4), and near the suspected arsenic source (see 
Section 1.7).  

Based on the detected arsenic concentrations (see Section 1.4), two 4-inch extraction 
wells, MW-9 and MW-10, were installed near monitoring wells MW-3 and MW-8. The 
extraction wells were installed to approximately 15 feet bgs, using a hollow-stem auger 
drilling rig with 6.25-inch inside diameter (10.25-inch outside diameter). Figure 3 shows 
the locations of monitoring and extraction wells and the results of recent groundwater 
monitoring from these wells. Table 1 presents a summary of the groundwater monitoring 
results.  

1.3 Historical Treatment Operations and Spills 

As part of the assessment, historical operations and spills were researched to establish 
when different wood-treating products were used and where they were used and stored.  

The previous owner, Allweather, treated wood with chromated copper arsenate (CCA) in 
the original retort (retort one) since 1984. A second retort was added adjacent to the first 
in 1993. Both retorts used CCA exclusively until February 2002, when retort one was 
switched to alkaline copper quaternary (ACQ) formulated with boric acid. The process in 
retort two was switched to the same ACQ formulation in January 2004. The chemical in 
retort one was switched back to CCA in January 2004. Beginning in October 2004, both 
borates and the CCA formulation were used in retort one and have been used in this retort 
to the present day. Retort two was switched to a formulation of ACQ without boric acid 
in January 2006, and this formulation has been used since. Table 2 summarizes the 
chemical usage history for the property. 

Wood-treating chemicals have been stored at two indoor tank farm areas on the property. 
The newest of these areas is west of the original area and was built in 2004 with a 
synthetic liner under the secondary containment structure. The previous owner, 
Allweather, has indicated that spills of borate-containing wood preservative occurred in 
the new tank farm in April 2006 and April 2007. All of the preservative was captured 
within the secondary containment and no product was released to the environment. 
Allweather indicated that the chemicals did not reach the tank farm walls, but that the 
floor of the secondary containment was covered. 

The oldest tank farm area was built in 1984, without a roof. The secondary containment 
area is sloped from north to south so that liquids drain south to the retort area where they 
drop to the retort floor (also part of the secondary containment). The retort floor is sloped 
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south to north, and has a channel that allows liquids to flow east to sump D. Allweather 
has indicated that chemical product and rainwater could be found on the secondary 
containment floor of this area during routine operations between 1984 and 1991. The 
original tank farm and retort area were roofed and the floor was coated with a rubberized 
sealer in 1991. In 1993, a second retort was added along with sump C. In 1997, a water 
stop was installed in the channel leading to sump D because of observations that 
groundwater was entering the area in the vicinity of the retort footings.  

Allweather has indicated that there were occasional minor spills of treatment chemicals 
from the primary containment area due to operator and equipment failures from 1991 to 
2000, but that these spills only flooded the secondary containment structures of the 
original tank farm/retort area. This resulted in diluted chemicals sitting in the channel 
area for as many as two days at a time. Allweather also recorded four more significant 
spills of chemicals onto the retort floor (within the secondary containment structure) in 
March and June of 2003 and February and April of 2004. 

During the same period from the late 1990s to the early 2000s, the retort door sump 
experienced overflows due to operator errors and equipment failures. These overflows 
occurred in the area where a crack was recently discovered and repaired, and the 
overflows are a suspected source of the groundwater contamination.  

Analysis of the facility’s chemical usage history indicates that the earliest date that a 
release of boron-containing compound could have occurred was 2002 which is when the 
material was first used on site. However, arsenic-containing chemicals were used at the 
site beginning in 1984. Table 2 provides a summary of recorded spills for the facility, as 
well as highlights the most likely time frames for releases contributing to the observed 
groundwater contamination. 

1.4 Site Characterization 

Arsenic concentrations in shallow groundwater typically range between 20 micrograms 
per liter (µg/L) and 80 µg/L in monitoring wells crossgradient or upgradient of MW-3 
and MW-8. Investigators on the Philip site north of TrueGuard reported background 
concentrations of arsenic in groundwater to be as high as 57 µg/L (Philip Services, 2000). 

To confirm arsenic concentrations in shallow groundwater, Allweather installed an 
additional monitoring well, MW-8, approximately 20 feet west of MW-3. Samples were 
collected from MW-8 on March 7, 2007, June 25, 2007, and August 1, 2007; arsenic was 
detected in these wells at concentrations of 2.9 milligrams per liter (mg/L), 1.4 mg/L, and 
3.3 mg/L, respectively. Figure 3 shows these results. Table 1 also shows these results as 
well as historical groundwater monitoring data.  
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In order to further evaluate the nature and extent of arsenic in groundwater, site 
characterization was conducted on July 30 and 31, 2007, with the completion of 18 
borings (see Figure 5). A supplemental site characterization was completed on September 
6, 2007, with the completion of an additional nine borings (see Figure 5). The borings 
were advanced using direct-push drilling methods by Pacific Soil and Water, Inc., and 
shallow reconnaissance groundwater samples were collected from each location. Shallow 
reconnaissance groundwater sample results are included in Table 3 and are shown on 
Figure 5. Table 4 shows the results from two soil samples collected during the initial site 
characterization in July. Field measurements of dissolved oxygen and oxidation/reduction 
potential (ORP) indicate that groundwater under the property is under slightly reducing 
conditions. These conditions are likely related to the presence of elevated ferrous iron 
concentrations in the soil due to the volcanic origin of the fill soils present. 

On October 2, 2007, Minister and Glaeser Surveying completed an elevation and location 
survey of the current monitoring-well network. On September 25, 2007, MFA completed 
a round of depth-to-water level measurements to confirm groundwater flow direction on 
the property. Results indicate that the depth to water was approximately 5 feet bgs on that 
date, and the groundwater gradient was approximately 0.0036 feet per foot toward the 
southeast. Dissolved arsenic was detected above natural background concentrations at the 
property. The results indicate that dissolved arsenic is likely being transported beneath 
the wood-treating building to the southeast. Groundwater concentrations of dissolved 
arsenic decrease with distance from the source area, indicating that natural geochemical 
attenuation is occurring. Detected concentrations of dissolved boron under the property 
indicate that boron is also being transported to the southeast. However, in general, the 
dissolved boron concentrations increase with distance from source area. This behavior is 
consistent with the expected geochemical behavior of boron, which is known to act like a 
conservative tracer and migrate with groundwater without significant attenuation. Peak 
concentrations would thus be expected to have moved downgradient without significant 
retardation, which is what has been observed at the property. The history of the use of 
boron in the wood-treating solutions at the property as well as the observed boron 
distribution suggest that some short-circuiting of contaminant migration in groundwater 
may be occurring due to the presence of preferential pathways. Short-circuiting could 
occur if high-permeability pathways are present, such as utility corridors and building 
foundation bedding materials. Short-circuiting has not been confirmed at this time. Boron 
levels are below Washington State cleanup standards. 

1.5 Assessment of Treatment and Containment Areas 

An inspection of the treatment and containment areas was conducted to identify potential 
release locations (i.e., source areas). The inspection included sumps, tanks, containment 
floor, drip pad, piping, etc. Figure 4 shows the approximate locations of the retorts, 
sumps, and aboveground storage tanks. 
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A separation between the retort door sump F wall and the concrete floor beneath the 
retort, northeast of MW-3, was observed during the inspection. It is unclear when the 
separation occurred; however, it provided a potential pathway for drip pad washwater to 
reach the shallow groundwater aquifer and has therefore been deemed a potential source 
of contamination.  

1.6 Site Repairs 

The separation in the concrete that was identified during the site inspection described in 
Section 1.5 was repaired according to the following procedures: 

• Temporary measures were taken immediately to avoid exposure of the area to 
treating chemicals and to temporarily seal the space between the back of the 
retort door sump F and the concrete structure. 

• For the permanent repair, the area was dried and loose material was vacuumed. 

• Loose or spalling concrete and the temporary sealant were removed. 

• The entire surface behind the retort door sump and in front of the wall 
separating the tank farm containment area was sandblasted until the concrete 
and metal were ready for an epoxy/sand coating. 

• All sandblast materials were removed and cleaned with a high-pressure air line. 

• An epoxy/sand mixture was prepared per the manufacturer’s recommendations. 
All gaps and cracks in the concrete structure were grouted. 

• The epoxy coating material was prepared per the manufacturer’s 
recommendations and at least three coats were applied over the entire surface. 

A letter certifying that the repairs have been made, signed by a registered professional 
engineer at MFA, was submitted under separate cover. 

1.7 Source Area 

Site characterization efforts to date, as summarized above, have allowed the delineation 
of the source area of groundwater contamination. The source area is believed to be 
located in the central portion of the building, adjacent to the separation between the retort 
door sump F wall and the concrete floor beneath the retort (see Figure 4). The source area 
is currently assumed to be approximately 30 feet wide, 50 feet long, and 15 feet deep, and 
encompasses MW-3, MW-8, MW-9, MW-10, and the adjacent area. A portion of the 
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source area is assumed to be located beneath the lined drip pad. The size and exact 
location of the source area may be refined as new data become available.  



 

2 INDEPENDENT REMEDIAL ACTION 

TrueGuard will implement an in-situ remediation system in the source area to immobilize 
dissolved metals in the shallow groundwater aquifer, per Washington Administrative 
Code 173-340-400. The technology expected to be used at this site, Adventus EHC-M™, 
has been used to treat heavy-metal contamination in groundwater at wood-treating sites 
(see supplemental product literature attached as Appendix A), and is expected to reduce 
the dissolved-metals concentrations to below the applicable cleanup levels or background 
concentrations.  

The Adventus EHC-M™ product will first be applied in a pilot-scale injection event. As 
described in the attached supplemental literature (Appendix A), EHC-M™ has been used 
at sites contaminated with arsenic and other metals and appears to be well suited for 
remediation of the arsenic-impacted groundwater at the TrueGuard site. 

A groundwater-extraction system in the source area is currently being operated by 
TrueGuard as an independent remedial action. TrueGuard will cease operation of this 
extraction system during the pilot-scale injection.  

Results of the pilot-scale injection will be used to design a full-scale remediation 
approach for the site, the effectiveness of which will be monitored through a 
groundwater-monitoring program, as described in Section 3. 

2.1 Well Installation and Abandonment 

As part of the independent remedial action, five additional monitoring wells (MW-11 
through MW-15) were installed at the property (see Figure 2). The wells were installed 
using direct-push drilling methods and industry-standard techniques. Groundwater 
monitoring well MW-2 and piezometer PZ-1 were decommissioned by overdrilling and 
backfilling with bentonite chips hydrated with potable water, per State of Washington 
well-abandonment requirements. 

After installation, the five new monitoring wells were developed to increase 
communication with the water-bearing zone and remove sediments caused by drilling. 
Once installed, the new and existing wells were surveyed by Minister Glaeser Surveying, 
Inc., a surveyor licensed in Washington State. Boring logs for the new wells, as well as 
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the results of groundwater monitoring conducted on December 6, 2007, will be submitted 
with the full-scale groundwater remediation plan. 

Just prior to the pilot-scale injection, one of the extraction wells (MW-9) and the one 
groundwater-monitoring well (MW-8) will be decommissioned in order to minimize 
potential interference with pilot-scale injection. The wells will be abandoned in place, 
consistent with State of Washington guidelines, using the AquaBlok® product 
HoleBlok+™ to provide additional treatment in the source area. A product test report for 
the HoleBlok+™ product has been included in Appendix A. 

2.2 In-Situ Groundwater Remediation Using Adventus® 
EHC-M™ 

The EHC-M product planned for use in the in-situ remediation of the groundwater at the 
TrueGuard facility is described below. 

The addition of a strong chemical reductant such as polysulfide and zero valent iron in 
the Adventus EHC-M product is expected to encourage a strongly reducing environment 
in the groundwater by the creation of an anaerobic, sulfide-rich condition. The result of 
this is expected to be the formation of the arsenic/iron sulfide mineral arsenopyrite. 
Arsenopyrite has a very low solubility and is extremely stable under reducing conditions. 
Arsenopyrite is subject to oxidation when exposed to oxidizing conditions, forming 
sulfuric acid and remobilizing arsenic; however, Adventus presents data (see Appendix 
A) that indicates that such oxidation does not occur under the test conditions. Existing 
conditions in the upper aquifer at the TrueGuard site have been consistently measured as 
mildly reducing.  There is also a possibility that more strongly reduced conditions could 
lead to the reduction of manganese. In theory, this reduced manganese may in turn act as 
an electron donor for the oxidation of trivalent chromium and conversion to the 
hexavalent form under elevated pH conditions, which would lead to increased mobility 
and toxicity of the chromium. Adventus has provided references indicating that Mn2+ 
reduction is limited to acidic and oxic environments (Eary and Rai, 1987). EHC-M 
creates strongly reducing conditions and does not acidify aquifers. Adventus has 
confirmed the increase in chromium mobility and toxicity is implausible under normal 
aquifer conditions; the pilot-scale groundwater monitoring will confirm that this is the 
case for the use of EHC-M at the TrueGuard site. 

2.2.1 In-Situ Pilot-Scale Remediation Methodology 

As previously noted, wells MW-8 and MW-9 will be decommissioned in place prior to 
the pilot-scale injection, using the AquaBlok® HoleBlok+™ material. Decommissioning 
will be undertaken in order to allow for the maximum amount of EHC-M product to be 
injected into the subsurface. MW-3 will not be decommissioned before the pilot-scale 
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injection because it is the furthest down-gradient well in the source area and TrueGuard 
would like to continue to use it if possible. MW-10 will not be decommissioned before 
the pilot-scale injection because arsenic concentrations in groundwater samples from this 
well have been the highest detected at the site. There is a chance that the pilot-scale 
injection may compromise one or both of these wells. During the pilot-scale 
groundwater-monitoring events, MFA will evaluate the ability of these wells to measure 
contaminant concentrations representative of the surrounding aquifer. If needed, these 
wells may be abandoned and replaced during the full-scale injection. 

Pilot-scale injection will consist of injection of up to 5,150 pounds of EHC-M product 
into nine injection points (see Figure 6). Injection will be performed using a Geoprobe® 
rig and injection pump, and will be conducted under oversight of a professional engineer 
and a geologist, both registered by the State of Washington, as well as  under supervision 
of an Adventus® staff member. The injection area consists of approximately 500 square 
feet in the paved area south of the retorts. This area represents the most accessible source 
area for the arsenic detected in groundwater at the site. The EHC-M™ product will be 
injected to a depth of approximately 15 feet bgs, and the installed borings will not 
penetrate the confining layer found at approximately this depth. 

Pilot-scale injection of the EHC-M product will be implemented in the source area, with 
the primary objective being to evaluate product injection parameters (best injection 
techniques, injection rates and product radius of influence) and the secondary objective 
being to confirm that the EHC-M product will immobilize the arsenic and reduce its 
concentrations in shallow groundwater. Optimal injection parameters of the EHC-M 
product will be evaluated during the pilot-scale injection, and in-situ treatment 
effectiveness will be evaluated after two rounds of pilot-scale groundwater monitoring.  

After pilot-scale in-situ treatment, groundwater will be monitored to confirm the extent to 
which the remedial design is effectively reducing the groundwater contamination. Two 
monitoring events will be conducted within a six-month period, with a limited subset of 
the groundwater-monitoring well network tested for the analytes necessary to assess the 
EHC-M performance. Groundwater samples from monitoring wells MW-3, MW-10, and 
MW-11 will be analyzed for dissolved and total arsenic, iron, boron, chromium, 
manganese and hexavalent chromium. In addition, the samples will be analyzed for 
sulfate, chloride, and nitrate, as well as total organic carbon. 

Results of the pilot-scale injection and subsequent pilot groundwater monitoring will be 
used to design a full-scale in-situ remediation approach.  

2.3 System Tracking and Decision Making 

Results of pilot-scale injection will enable optimization of the full-scale remediation 
system. Optimization parameters include reagent dosage, injection locations, and 
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injection grid spacing. Following the conclusion of the pilot-scale injection, MFA will 
produce and submit a full-scale in-situ remediation plan, as discussed in Section 4. The 
full-scale remediation plan will include the results of the pilot-scale injection and 
subsequent groundwater monitoring. 

Based on experience at similar sites, the source-area contamination is expected to be 
immobilized within three to six months of reagent injection. However, accessibility to all 
locations in the source area is limited by the location of lined drip pads and other facility 
equipment. In spite of these obstacles, it is expected that arsenic concentrations following 
full-scale remedial injection will decline with time; however, there may be deviations 
from a steady-state decline due to the accessibility constraints and seasonal fluctuations 
in groundwater in contact with source-area soils. As groundwater spatial and temporal 
quality data are obtained through the monitoring program, aqueous arsenic and chromium 
concentration trend plots will be prepared yearly to determine the rate of change of these 
constituents in groundwater. Following the five-year monitoring period, the effectiveness 
of the full-scale remedial design will be evaluated. 



 

3 GROUNDWATER MONITORING 

3.1 Groundwater Monitoring 

Groundwater from the monitoring and extraction wells will be monitored for five years. 
Nine events will be conducted in total, with quarterly monitoring for the first year (four 
events); semiannual monitoring for the second year (two events); and annual for the 
remaining three years (three events). The first quarterly event in this schedule will occur 
after the full scale injection. Monitoring will include collection of groundwater samples 
from MW-1, MW-3, MW-5, MW-6, MW-10, and MW-11 through MW-15. Groundwater 
samples from all of the wells will be analyzed for dissolved metals (arsenic, chrome, 
boron, iron and copper), using USEPA Methods 6010/6020.  Analysis will be conducted 
for hexavalent chromium in any well by USEPA Method 7196 if chrome is detected 
above the Model Toxics Control Act Method B level of 48 µg/L. The Adventus EHC-M 
product will also necessitate the testing of sulfates in monitoring wells MW-3, MW-10 
and MW-11, using USEPA Methods 300.1/9056, as the concentration of sulfates has an 
impact on the performance of the EHC-M™ remediation system.  

3.2 Groundwater-Sample Collection Procedures 

Groundwater-sampling methods are designed to obtain samples that are representative of 
in-situ groundwater quality.  

3.2.1 Extraction-Well Sampling Procedure 

Sample collection from extraction well MW-10 will be as follows: 

• A minimum of 1 gallon of water will be removed from the sampling port and 
reused before collection of a groundwater sample. 

• Before a sample is collected, field parameters will be measured (e.g., pH, 
specific conductance, turbidity, and temperature) using portable meters 
calibrated according to manufacturers’ specifications.  
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• Each sample collected for dissolved-metals analyses will be filtered using a 
new, disposable, 0.45-micron, in-line filter. The filter will be attached directly to 
the sample port, using new polyethylene tubing. The filter and the polyethylene 
tubing will be used only once.  

• Field parameters, conditions, and sampling data (e.g., well purging data, type of 
sample containers, methods of preservation) will be recorded on the field 
sampling data sheet (FSDS). 

3.2.2 Monitoring-Well Sampling Procedures 

Samples will be collected from the monitoring wells consistent with the following 
procedures: 

• The depth to water will be measured with an electronic water-level indicator. 
The results will be recorded on an FSDS.  

• Before sample collection, at least three casing volumes will be purged from the 
monitoring well, using a peristaltic pump.  

• After each casing volume is removed, field parameters (e.g., pH, specific 
conductance, turbidity, and temperature) will be measured with portable meters 
calibrated according to manufacturers’ specifications. Data will be recorded on 
an FSDS. The well will be purged until specific conductance and pH 
measurements stabilize to within 10 percent of previous measurements and the 
turbidity is below 10 nephelometric turbidity units.  

• If a well is purged dry during casing-volume removal, the well will be allowed 
to recharge for no more than 24 hours before a sample is collected. At least one 
casing volume will be removed from each well before a sample is collected. 

• Groundwater samples will be collected directly from the peristaltic pump 
discharge line for dissolved-metals analyses. The samples will be filtered using 
new, disposable, 0.45-micron, in-line filters. The filters will be attached directly 
to the peristaltic pump discharge line. Filters and peristaltic pump tubing will be 
used only once.  

• Field activities and conditions, sampling data (e.g., well purging data, type of 
sample containers, methods of preservation) will be recorded on the FSDS. Any 
substantive deviations will be noted on the FSDS and will be brought to the 
attention of the project manager. 
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3.2.3 Sampling Handling and Laboratory Analysis 

After samples are collected they will be labeled, stored in iced shipping containers with 
chain-of-custody procedures, and transported to the contract laboratory for analyses. 
Samples will be stored at 4 degrees Celsius from the time of sample collection until they 
arrive at the laboratory. All groundwater samples will be analyzed as described in Section 
3.1.  

3.3 Water-Level Monitoring 

When monitoring wells are sampled, depth-to-water (groundwater elevation) will be 
measured using the procedures described in this section. The data will be used to estimate 
the horizontal and vertical groundwater flow direction under the property. 

Measurements will be taken with an electronic water-level indicator. Levels will be 
measured to the nearest 0.01 foot from a pre-established reference point. The 
measurements will be converted to an elevation relative to the surveyed datum. 
Measurements, as well as the date, time, reference point, and initials of the sampler, will 
be recorded on a water-level form or FSDS. Measurements from each well will be 
collected as quickly as practicable during each monitoring event to reduce the potential 
for external factors (e.g., rainfall, barometric pressure) to affect water levels.  



 

4 REPORTING 

4.1 Groundwater Remediation Plan  

Following the conclusion of the pilot-scale test, MFA will produce and submit a full-
scale in-situ remediation plan in the form of a groundwater remediation plan. The plan 
will discuss the pilot-scale test results and optimal full-scale remediation system 
parameters, as well as injection procedures and any necessary changes to the 
groundwater monitoring proposed in Section 3.1. The purpose of this plan will be to 
outline a final strategy to reduce contaminant concentrations below applicable cleanup 
standards. The addendum may also include a discussion of potential exposure pathways 
and receptor risks. 

4.2 Construction Completion Report 

A construction completion report will be prepared and submitted to the Washington State 
Department of Ecology’s (Ecology) Voluntary Cleanup Program, summarizing historical 
site information, any additional site characterization results, the full-scale in-situ 
remediation system implementation, and the first-quarter groundwater-monitoring results 
(following full-scale injection). The report will be submitted no later than eight weeks 
following receipt of the laboratory analytical results. The report will also include: 

• Laboratory analytical reports 

• Boring and well logs 

• Tables summarizing soil and groundwater analytical data compared to 
applicable screening criteria 

• A data validation memorandum confirming that the analytical data meet project-
specific data-quality objectives 

• Figures showing boring and well locations and the location of the 
remediation/injection area 
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4.3 Groundwater-Monitoring Reporting 

Following the construction completion report, annual letter reports will be prepared and 
submitted to Ecology summarizing the sampling event results, including analytical data. 
These will be issued in the first quarter of each calendar year. 



 

LIMITATIONS 

The services provided in the development of this plan were performed consistent with 
generally accepted professional consulting principles and practices. No other warranty, 
express or implied, is made. These services were performed consistent with our 
agreement with our client. This plan is solely for the use and information of our client 
unless otherwise noted. Any reliance on this plan by a third party is at such party’s sole 
risk. 

Opinions and recommendations contained in this plan apply to conditions existing when 
services were performed and are intended only for the client, purposes, locations, time 
frames, and project parameters indicated. We are not responsible for the impacts of any 
changes in environmental standards, practices, or regulations subsequent to performance 
of services. MFA does not warrant the accuracy of information supplied by others, nor 
the use of segregated portions of this report. 
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Table 1
Dissolved Metals in Groundwater from Monitoring Wells (mg/L)

TrueGuard
Washougal, Washington

Arsenic Chromium Copper Boron
MW-1 04/25/86 0.033 <0.005 <0.002  -- 

04/20/87 0.030 <0.005 <0.005  -- 
01/27/88 0.055 <0.005 <0.010  -- 
03/23/88 0.043 <0.005 <0.010  -- 
05/11/88 0.047 <0.01 0.01 --
10/14/88 0.082 <0.01 <0.01  -- 
04/28/89 0.045 <0.005 <0.01  -- 
10/24/89 0.072 <0.01 <0.01  -- 
04/25/90 0.056 <0.005 <0.01  -- 
09/19/90 0.072 <0.005 <0.01  -- 
01/24/91 0.043 <0.005 <0.01  -- 
06/18/92 0.064 <0.005 <0.010  -- 
05/10/93 0.029 <0.005 <0.010  -- 
04/22/94 0.029 <0.005 <0.010  -- 
04/25/95 0.019 <0.005 <0.010  -- 
04/18/96 0.023 <0.005 <0.010  -- 
05/02/97 0.028 <0.005 <0.010  -- 
04/09/98 0.024 <0.005 <0.010  -- 
05/14/99 0.029 <0.005 <0.010  -- 
06/23/00 0.038 <0.005 <0.010  -- 
04/25/01 0.0337 <0.005 <0.010  -- 
03/28/02 0.0235 <0.005 <0.010  -- 
02/28/03 0.012 <0.005 0.03  -- 
02/21/06 0.0108 0.0261 0.0347  -- 
02/08/07 0.0189 <0.005 <0.010  -- 
06/25/07 0.045 <0.005 <0.010 0.0234

MW-2 04/25/86 0.030 <0.005 <0.002  -- 
04/20/87 0.044 <0.005 <0.005  -- 
01/12/88 0.040 <0.005 <0.010  -- 
02/16/88 0.031 <0.005 <0.010  -- 
03/23/88 0.032 <0.005 <0.010  -- 
05/11/88 0.039 <0.01 <0.01 --
10/14/88 0.086 <0.01 <0.01  -- 
04/28/89 0.034 <0.005 <0.01  -- 
10/24/89 0.075 <0.01 <0.01  -- 
04/25/90 0.034 <0.005 <0.01  -- 
09/19/90 0.064 <0.005 <0.01  -- 
01/24/91 0.042 <0.005 <0.01  -- 
06/18/92 0.045 <0.005 <0.010  -- 
05/10/93 0.032 <0.005 <0.010  -- 
04/22/94 0.028 <0.005 <0.010  -- 
04/25/95 0.019 <0.005 <0.010  -- 
04/18/96 0.020 <0.005 <0.010  -- 

Well Date
Dissolved Metals
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Table 1
Dissolved Metals in Groundwater from Monitoring Wells (mg/L)

TrueGuard
Washougal, Washington

Arsenic Chromium Copper Boron
Well Date

Dissolved Metals

MW-2 cont. 05/02/97 0.020 <0.005 <0.010  -- 
04/09/98 0.019 <0.005 <0.010  -- 
05/14/99 0.022 <0.005 <0.010  -- 
06/23/00 0.025 <0.005 <0.010  -- 
04/25/01 0.0266 <0.005 0.0183  -- 
03/28/02 0.0206 <0.005 <0.010  -- 
02/28/03 0.020 <0.005 0.0052  -- 
02/21/06 0.0111 0.0292 0.0397  -- 
02/08/07 0.0166 <0.005 <0.010  -- 
06/25/07 0.033 <0.005 <0.010 0.0206

MW-3 04/25/86 0.023 <0.005 <0.002  -- 
04/20/87 0.063 <0.005 <0.005  -- 
01/12/88 0.060 <0.005 <0.010  -- 
02/16/88 0.076 <0.005 <0.010  -- 
03/23/88 0.049 <0.005 <0.010  -- 
05/11/88 0.065 <0.01 <0.01 --
10/14/88 0.076 <0.01 <0.01  -- 
04/28/89 0.056 <0.005 <0.01  -- 
10/24/89 0.134 <0.01 <0.01  -- 
04/25/90 0.252 <0.005 <0.01  -- 
09/19/90 0.477 <0.005 <0.01  -- 
01/24/91 0.382 <0.005 <0.01  -- 
04/19/91 0.063 <0.005 <0.01 --
03/11/92 0.210 <0.005 <0.01  -- 
06/18/92 0.287 <0.005 <0.010  -- 
02/05/93 0.188 <0.005 <0.010  -- 
05/10/93 0.150 <0.005 <0.010  -- 
04/22/94 0.142 <0.005 <0.010  -- 
04/25/95 0.094 <0.005 <0.010  -- 
04/18/96 0.094 <0.005 <0.010  -- 
05/02/97 0.076 <0.005 <0.010  -- 
04/09/98 0.500 <0.005 <0.010  -- 
05/14/99 0.654 0.041 <0.010  -- 
06/23/00 0.895 0.008 <0.010  -- 
04/25/01 1.490 <0.005 <0.010  -- 
03/28/02 1.270 0.0542 <0.010  -- 
02/21/06 0.0325 0.0195 0.0271  -- 
02/08/07 0.639 <0.005 <0.010  -- 
03/07/07 0.760 <0.005 <0.010  -- 
06/25/07 0.600 <0.005 <0.010 0.746
08/01/07 0.690 <0.005 <0.010 0.507

R:\9009.01\Report\12_GW Remediation Plan Pilot Test 1.31.08\Tables\T-Well Data_Verified and appended\Data
Page 2 of 4 1/31/2008



Table 1
Dissolved Metals in Groundwater from Monitoring Wells (mg/L)

TrueGuard
Washougal, Washington

Arsenic Chromium Copper Boron
Well Date

Dissolved Metals

MW-4 04/25/86 0.015 <0.005 <0.002  -- 
04/20/87 0.009 <0.005 <0.005  -- 
01/27/88 0.082 <0.005 <0.010  -- 
03/23/88 0.027 <0.005 <0.010  -- 
05/11/88 0.047 <0.01 <0.01 --
10/14/88 0.095 <0.01 <0.01  -- 
04/28/89 0.013 <0.005 <0.01  -- 
10/24/89 0.086 <0.01 <0.01  -- 
04/25/90 0.076 <0.005 <0.01  -- 
09/19/90 0.092 <0.005 <0.01  -- 
01/24/91 0.081 <0.005 <0.01  -- 

MW-5 01/12/88 0.003 <0.005 <0.010  -- 
01/12/88 0.003 <0.005 <0.010  -- 
03/23/88 0.005 <0.005 <0.010  -- 
05/11/88 -- -- -- --
10/14/88 0.055 <0.01 0.01  -- 
04/28/89 <0.005 0.006 0.025  -- 
10/24/89 -- -- --  -- 
04/25/90 0.0640 <0.005 <0.01  -- 
09/19/90 0.062 <0.005 <0.01  -- 
01/24/91 0.019 <0.005 <0.01  -- 
06/18/92 0.024 <0.005 <0.010  -- 
05/10/93 0.013 <0.005 <0.010  -- 
04/22/94 0.007 <0.005 <0.010  -- 
04/25/95 0.006 <0.005 <0.010  -- 
04/18/96 0.044 <0.005 <0.010  -- 
05/02/97 0.005 0.006 <0.010  -- 
04/09/98 -- <0.005 <0.010  -- 
05/14/99 <0.005 <0.005 <0.010  -- 
06/23/00 0.009 <0.005 <0.010  -- 
04/25/01 0.013 <0.005 <0.010  -- 
03/28/02 <0.0100 <0.005 <0.010  -- 
02/28/03 0.045 0.023 0.063  -- 
02/21/06 0.010 0.0372 0.057  -- 
02/08/07 0.0074 <0.005 <0.010  -- 
06/25/07 0.061 <0.005 <0.010 <0.010

MW-6 01/12/88 0.005 <0.005 <0.010  -- 
03/23/88 -- <0.005 <0.010  -- 
05/11/88 -- -- -- --
10/14/88 0.009 <0.01 <0.01  -- 
04/28/89 -- -- --
02/08/07 0.0053 <0.005 <0.010  -- 
11/06/07 0.0015 <0.010 0.494 
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Table 1
Dissolved Metals in Groundwater from Monitoring Wells (mg/L)

TrueGuard
Washougal, Washington

Arsenic Chromium Copper Boron
Well Date

Dissolved Metals

MW-7 12/30/91 0.041 <0.005 <0.01  -- 
06/18/92 0.047 <0.005 <0.010  -- 
05/10/93 0.040 <0.005 <0.010  -- 
04/22/94 0.027 <0.005 <0.010  -- 
04/25/95 0.012 <0.005 <0.010  -- 
04/18/96 0.022 <0.005 <0.010  -- 
05/02/97 0.074 0.008 <0.010  -- 
04/09/98 0.018 <0.005 <0.010  -- 
05/14/99 0.020 <0.005 <0.010  -- 
06/23/00 0.031 <0.005 <0.010  -- 
04/25/01 0.0299 <0.005 0.0138  -- 
03/28/02 0.0133 <0.005 <0.010  -- 
02/28/03 0.063 <0.005 0.037  -- 
02/21/06 <.010 0.0229 0.0281  -- 

MW-8 03/07/07 2.900 <0.005 <.010  -- 
06/25/07 1.400 <0.005 <0.010 0.567
08/01/07 3.300 <0.005 <0.010 0.627
11/06/07 0.72 0.01 U 0.106 

MW-9 06/25/07 2.900 <0.005 <0.010 1.13
08/01/07 2.600 <0.005 <0.010 0.893

MW-10 06/25/07 4.800 0.0057 <0.010 0.529
08/01/07 6.400 <0.005 <0.010 0.914

NOTES:

Data have not yet been independently verified by Maul Foster and Alongi, Inc.

-- = analysis not performed for analyte shown.

< = analyte not detected at or above the reported method reporting limit.

mg/L = milligrams per liter (or parts per million).
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Table 2
Wood Treatment Chemical Use at TrueGuard Washougal Facility

Washougal, Washington

Year Retort Tube
#1

Retort Tube
#2

1984 CCA -
1985 CCA -
1986 CCA -
1987 CCA -
1988 CCA -
1989 CCA -
1990 CCA -
1991 CCA -
1992 CCA -

1993 CCA Added Tube 
#2. CCA

1994 CCA CCA
1995 CCA CCA
1996 CCA CCA

1997 CCA CCA

Installed water-
stop at building 
footings in retort 
channel flowing 
to Sump D.

1998 CCA CCA
1999 CCA CCA
2000 CCA CCA
2001 CCA CCA

2002 ACQ with
boric acid CCA

2003 ACQ with
boric acid CCA

March and June 
2003: CCA 
overflows into 
Retort #2 area.

2004

CCA only 
Jan.–Sept. Added 

borates in 
October.

ACQ with 
boric acid

February and 
April 2004: ACQ 
with boron 
overflows to 
Retort #2 area.

2005 CCA with borates ACQ with 
boric acid

2006 CCA with borates ACQ without 
boric acid

April 2006: tank 
farm floor 
flooded; 
contained within 
secondary 
containment.

Spill and Other History

Chemicals and 
rainwater 
periodically 
found in Sump 
D (retort area 
was uncovered). 

Retort floor 
area sealed.

Periodic small spills 
in tank farm/retort 
area due to minor 

pipe leaks and 
equipment failure. 
Dilute chemicals in 
channel area while 

repairs being 
performed.

R:\9009.01\Report\12_GW Remediation Plan Pilot Test 1.31.08\Tables\Tank Table\
Chemical Use Page 1 of 2 1/31/2008



Table 2
Wood Treatment Chemical Use at TrueGuard Washougal Facility

Washougal, Washington

Year Retort Tube
#1

Retort Tube
#2

Spill and Other History

2007 CCA with borates ACQ without 
boric acid

April 2007: tank 
farm floor 
flooded; 
contained within 
secondary 
containment.

NOTES:
ACQ = alkaline copper quaternary.
CCA = chromate copper arsenate.
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Table 3
Metals in Reconnaissance Groundwater (µg/L)

TrueGuard LLC
Washougal, Washington

Location Sample Name Date Depth
(feet bgs) Arsenic Boron Chromium Copper

GP-1 GP-1-W-8 07/30/2007 8 49 < 10 < 5 < 10
GP-2 GP-2-W-8 07/30/2007 8 51 < 10 < 5 < 10
GP-3 GP-3-W-8 07/30/2007 8 18 170 < 5 33.0
GP-4 GP-4-W-8 07/30/2007 8 75 203 < 5 < 10
GP-5 GP-5-W-8 07/30/2007 8 100 1550 < 5 < 10
GP-6 GP-6-W-8 07/30/2007 8 77 497 < 5 < 10
GP-7 GP-7-W-8 07/30/2007 8 41 32.7 < 5 < 10
GP-8 GP-8-W-8 07/30/2007 8 360 185 < 5 < 10
GP-9 GP-9-W-7 07/31/2007 7 48 < 10 < 5 < 10

GP-10 GP-10-W-7 07/31/2007 7 33 88.1 < 5 < 10
GP-11 GP-11-W-7 07/31/2007 7 55 < 10 < 5 < 10

GP-12B GP-12B-W-7.5 07/31/2007 7.5 28 77.3 < 5 < 10
GP-13 GP-13-W-7 07/31/2007 7 15 20.1 < 5 < 10
GP-14 GP-14-W-7 07/31/2007 7 5.9 251 < 5 < 10
GP-15 GP-15-W-7 07/31/2007 7 5 22.2 < 5 < 10
GP-16 GP-16-W-7 07/31/2007 7 32 49.3 < 5 < 10
GP-17 GP-17-W-7 07/31/2007 7 24 13.9 < 5 < 10
GP-18 GP-18-W-7 07/31/2007 7 61 55.4 < 5 < 10
GP-19 GP19-8 09/06/2007 8 73 343 < 5 < 10
GP-20 GP20-10 09/06/2007 10 120 < 10 < 5 < 10
GP-21 GP21-11 09/06/2007 11 310 94.6 < 5 < 10
GP-22 GP22-8 09/06/2007 8 44 160 < 5 < 10
GP-23 GP23-11 09/06/2007 11 96 17.4 < 5 < 10
GP-24 GP24-11 09/06/2007 11 62 < 10 < 5 < 10
GP-25 GP25-8 09/06/2007 8 30 1170 < 5 < 10
GP-26 GP26-9.5 09/06/2007 9.5 62 1180 < 5 < 10
GP-27 GP27-7 09/06/2007 7 83 418 < 5 < 10

NOTES:
bgs = below ground surface.
< = analyte not detected at or above the reported method reporting limit.
µg/L= micrograms per liter.
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Table 4
Metals in Soil (mg/kg)

TrueGuard LLC
Washougal, Washington

Location Sample 
Name Date Depth

(feet bgs) Arsenic Boron Chromium Copper

GP-15 GP-15-S-4 07/31/2007 4 1.94 < 1.01 7.60 4.75

GP-18 GP-18-S-4.5 07/31/2007 4.5 2.00 < 0.86 9.34 5.69
NOTES:
bgs = below ground surface.
< = analyte not detected at or above the reported method reporting limit.
mg/kg = milligrams per kilogram.
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TrueGuard LLC
Washougal, Washington

Site Address: 725 S. 32nd Street, Washougal, Washington
Source: USGS (1990) 7.5 Minute Topo Quad Washougal:
Section 17, Township 1 North, Range 4 East 
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Figure 2
Monitoring Well Locations 

and December 6, 2007 
Groundwater Contours

Project: 9009.01.12 Produced By: B. Hines Approved By: M. Hickey

TrueGuard LLC
Washougal, Washington

Source: Aerial Photograph (2005) and Taxlots 
(March 07) obtained from Clark County GIS Dept.

Note: 
1. NAVD88 = North American Vertical Datum of 1988.

2. Due to the close proximity of MW-10, MW-8, 
MW-9, and MW-3, only MW-3 was used in the 
generation of the Water Level Contours.
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Monitoring Results
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Notes: 
1) Results are reported in micrograms 
     per liter
2) ND = Non Detect
3) All well locations are approximate

Sources: 
1) Aerial Photograph (2005) and Taxlots 
    (March 07) obtained from Clark County 
    GIS Department
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Introduction 

EHC-M™ is a specially formulated version of our controlled-release, integrated carbon and zero 
valent iron (ZVI) technology for in situ chemical reduction (http://www.adventus.us/ehc.htm). 
EHC-M encourages the precipitation and adsorption of dissolved metals such as chromium, 
lead, arsenic, zinc and mercury, to limit their movement downstream of a treatment zone.  
 
Removal Mechanism 

 
Trace metals constitute a significant class of groundwater contaminants originating from mining 
effluents, industrial wastewater, landfill leachate, agricultural wastes and fertilizers, and fossil 
fuels (1).  Based on the chemical properties of dissolved species, trace metals can be divided 
into two distinctive groups: reducible metals and metalloids, which are present in natural waters 
as anions and oxyanions (e.g.; Cr, As, Se, Mo, U), and metal cations, which occur in aqueous 
environment as divalent cations (e.g.; Cu, Zn, Cd, Pb, Hg, Ni).  Depending on their aqueous 
form (Appendix 1), the mobility of trace metals in groundwater is affected by various chemical 
reactions, including dissolution-precipitation, oxidation-reduction, adsorption-desorption and 
complexation (2). Several different remediation technologies based on those reactions have 
been implemented for subsurface metal immobilization (e.g.; reactive zones containing zero 
valent iron (ZVI), organic carbon substrates, zeolite, limestone) (3). 
 
EHC-M™ is a specially formulated integrated treatment material containing controlled-release 
organic carbon, ZVI, a source of sulfate, and other additives designed for treatment of dissolved 
trace metals.  The two main reactive components of EHC-M, ZVI and organic carbon substrate, 
are well-established reactive materials used for in-situ reductive immobilization of different types 
of metals in groundwater.  The treatment mechanisms using these materials are well 
understood (4,5,6,8,10).  ZVI permeable reactive barriers (PRBs) have been applied for 
treatment of reducible metals (i.e.; Cr, As, U, Se, Mo) via reductive precipitation on ZVI surfaces 
and with iron oxyhydroxides that form on the ZVI surfaces.  For example, the reaction sequence 
for Cr(VI) can be described as (4): 
 

 CrO4
2-

(aq) + Fe° + 8H+
(aq) → Fe3+ + Cr3+

(aq) + 4H2O  

(x)Cr3+
(aq)+ (1-x)Fe3+

(aq) + 2H2O → CrxFe(1-x)OOH(s) + 3H+
(aq)     

 
PRBs containing a wide range of solid-phase organic carbon (e.g.; compost, wood chips, saw 
dust, etc.) have been used for treatment of metal cations (i.e.; Cu, Zn, Hg, Pb, Cd, Ni).  These 
cations precipitate as metal sulfides following microbial mediated reduction of sulfate present in 
the groundwater.  The internal source of sulfate in EHC-M enables metal immobilization in 
groundwaters depleted in dissolved sulfate.  The liable carbon stimulates sulfate-reducing 
bacteria.  This process can be represented by the following reaction sequence (4): 
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 2CH2O(s) + SO4
2- + 2H+

(aq) → H2S + 2CO2(aq) + H2O  

Me2+
(aq)+ H2S(aq) → MeS(s) + 2H+

(aq)        

 
where: CH2O represents organic carbon and Me2+ represents a divalent metal cation. 
 
Another important mechanism of metal cation removal in the presence of corroding ZVI is 
adsorption onto iron corrosion products, like iron oxides and iron oxy-hydroxides (Appendix 2). 
 
 

EHC-M
TM

 Treatment Performance 

 
Our long-term column tests with metal contaminated groundwaters have shown that an EHC-M 
in-situ zone will provide a rapid, persistent and irreversible immobilization of both reducible 
metals (As and Cr) and metal cations (Zn, Hg, and Pb).  Based on these data, the cumulative 
effect of ZVI and carbon substrate in EHC-M is applicable for a wider range of environmental 
applications, and tests are ongoing to document EHC-M’s ability to remove other trace metal 
contaminants.  Table 1 provides a summary of metal-specific immobilization mechanisms, which 
may occur in an EHC-M zone, based on the known chemical and microbial processes in the 
presence of ZVI and organic substrates.  A summary of observed treatment efficiencies using 
EHC-M is provided in Table 2. Upon request, we would be pleased to provide summaries of 
laboratory studies noted above, and the references quoted herein. 
 
 
Table 1.  Metal-specific immobilization mechanisms in groundwater for an EHC-M treatment 

zone. (Underlined symbols indicate metals immobilized in EHC-M column tests 
conducted by the Adventus Group). 

Metal Dissolved 

species 

Immobilization Mechanism Reference 

As As (III, V)  
Reductive precipitation with oxidized iron minerals. Precipitation as 
As sulfide and mixed Fe-As sulfide. 

4,6,7 

Cr Cr(VI) 
Reduction to Cr(III) and precipitation with oxidized iron minerals and 
adsorption to iron oxides.  

4,8 

Mo, Se, 
U  

Mo(VI), 
Se(IV,VI), 

U(VI) 
Reductive precipitation with oxidized iron minerals.  4 

Cu, Zn, 
Pb, Cd, 
Ni  

Me
2+

 

Organic carbon source stimulates heterotrophic microbial sulfate 
reduction to sulfide. Subsequently, metal cations precipitate as 
sulfides.  Strong adsorption to iron corrosion products (e.g.; iron 
oxides and oxyhydroxides). 

2,4,5,9,10 

Hg* Hg
2+

 
If not complexed, indirect reductive precipitation as mercury sulfide. 
Strong adsorption to iron corrosion products (e.g.; iron oxides and 
oxyhydroxides). 

2,4,9 

* Mercury is commonly transferred by microorganisms to monomethyl mercury (CH3Hg) and dimethyl 
mercury [(CH3)2Hg)] 
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Table 2.  Summary of observed treatment efficiencies using EHC-M. 

Compound Influent (ppb) Effluent (ppb) 
Removal 

Efficiency 

Arsenic 500 9 98% 

Chromium 433 56 87% 

Lead 64,000 600 99% 

Mercury 1,020 29 97% 

Zinc 50,400 3,900 92% 

 
 
EHC-M Longevity of Performance 

 
EHC-M has been shown to rapidly reduce the concentration of dissolved arsenic in groundwater 
from >1,000 to <10 ug/L.  Under continuous-flow laboratory conditions, removal efficiencies 
exceeding 98% were achieved.   
 
After a period of loading the column with arsenic, a series of influent groundwater conditions 
were introduced into the column to demonstrate the ability of EHC-M to retain the arsenic 
despite conditions that could in theory reverse the process. 
 
Arsenic removal using EHC-M technology has been shown to be non-reversible by change in 
Eh or pH as shown in Figure 1.  EHC-M is designed to create very low redox (Eh) conditions 
and neutral pH. Once stabilized, arsenic was not significantly liberated upon exposure to the 
following groundwater conditions: 
 

� Aerated influent 
� pH 4 influent 
� Aerated and pH 4 influent 
� Aerated and pH 9 influent 

 
Less than 3% of the mass of arsenic that was removed from the water by the EHC-M column 
was released during all the subsequent phases of the study combined (Figure 2). These data 
illustrate that EHC-M is capable of creating and maintaining reducing conditions effective for the 
removal of arsenic from the water phase, despite these significant disruptions. 
 
The total length of the study is 950 days, or 2.6 years, and counting. Given that the test is being 
operated at approximately 70 oF, which would reduce the longevity of EHC-M in comparison to 
cooler groundwater temperatures, the arsenic remains retained in the column. This 
demonstrates the high longevity of EHC-M. 
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Figure 1. Influence of EHC-M and control on arsenic concentrations in groundwater in flow-

through column study. 
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Figure 2. Cumulative mass of arsenic released from control and EHC-M columns in flow-

through column study. 
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 Cost 

 
At $2/lb, EHC-M offers a very cost efficient means of in situ stabilization of dissolved metals. 
Volume discounts apply. 
 

Installation 

 

EHC-M can be used for plume cut-off, plume treatment, or source zone reduction. Installation 
methods include direct injection, hydraulic fracturing, pneumatic fracturing, soil mixing, and 
direct emplacement in trenches and excavations. For injection applications, the EHC-M is 
provided in 50-lb bags as a dry powder and mixed with water on site into a slurry. EHC-M has 
also been applied on top of sediments in combination with Bauxsol for removal of arsenic from 
surface water. 
 
The technology has been implemented at numerous sites across the United States and 
Canada. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

For information on EHC-M™, please contact us at: 
Adventus Americas Inc. 

2871 W. Forest Road - Suite 2 
Freeport, IL 61032 

USA 
Ph. 888/295-8661 
Fx: 815/235-3506 

Email: Info@AdventusGroup.com 

 

Adventus Americas (Canada) 
21345 Fewster Drive 
Mississauga, Ontario 

Canada 
Ph: 905/273-5374 
Fx: 905/273-4367 

Email: Info@AdventusGroup.com  
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Appendix 1. Aqueous Forms of Metals under Varying pH and Oxidation Reduction 

Potentials.  
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Figure 1a.   Simplified pe-pH diagrams for common metals which occur in subsurface as anions and oxyanions.

             (Data from  Ref. 2).  Me-O-H2O  systems with a  metal (Me) activity of 10
-6

, at 25°C and one atmosphere. 

             For arsenic,  total acitvity of sulfur species = 10
-2

,  light lines are boundaries for dissolved species only,

             dashed line is field of elemental arsenic in the absence of sulfur.  For uranium, PCO2 = 10
-2
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Figure 1b.   Simplified pe-pH diagrams for common metals which occur in subsurface as divalent cations. 

           (Data  from Ref. 2). Me-S-O-H2O  systems with a metal (Me) activity of 10
-6

, at 25°C and one 

           atmosphere. Total acitvity of sulfur species = 10
-2

. For zinc and lead, PCO2 = 10
-2

  atm.  

           Solid lines are solubilities in the presence of S species, and dashed lines are solubilities of 

           carbonates in the absence of sulfur.  
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Appendix 2. Adsorption of Metals on Hydrous Ferric Oxide as a Function of pH.  

 

Figure 2.   Adsorption of Cr
3+

, Cu
2+

, Cd
2+

, Zn
2+

, and Pb
2+

 on hydrous ferric oxide as a function of pH.  Each metal

           shows adsorption "edge"; at pH values below the edge, the ion is not adsorbed. At pH values above 

           the edge, the ion is strongly adsobred. High ratios of hydrouds ferric oxide to adsorbing ion and an ionic

           strength of 0.1 M were assumed. (Data from Ref. 9). 
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Introduction 

EHC-M™ is a specially formulated version of our controlled-release, integrated carbon and zero 
valent iron (ZVI) technology for in situ chemical reduction (http://www.adventus.us/ehc.htm). 
EHC-M encourages the precipitation and adsorption of arsenic and other dissolved metals (such 
as chromium, lead and mercury) to limit their movement downstream of a treatment zone. It can 
be applied to the subsurface environment in a number of ways to quickly reduce the 
concentration of arsenic in groundwater in a safe and timely manner. 
 
 
The problem with Arsenic 

Arsenic in ground water is largely the result of minerals dissolving from weathered rocks and 
soils (http://water.usgs.gov/nawqa/trace/arsenic).  As summarized below, arsenic is naturally 
occurring in the environment and is present in groundwater at concentrations ranging from 1 to 
>50 micrograms per liter (ug/L).  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

However, several types of cancer have been linked to arsenic in water.  Therefore, in 2001 the 
US Environmental Protection Agency lowered the maximum level of arsenic permitted in 
drinking water from 50 to 10 ug/L.  A number of sites exceed this value do to a combination of 
natural and/or anthropogenic arsenic sources. In turn, an effective, cost-efficient in situ remedial 
solution is required. 

1 
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EHC-M
TM

 for Removal of  Arsenic in Groundwater 

 
The primary mechanism of removal entails physical precipitation of arsenic with iron and other 
inorganic compounds, especially those associated with the reduction of sulfate to form 
arsenopyrite (EPA, 2000; Craw et al 2003 as shown below). Given that the removal 
mechanisms are precipitation and adsorption, the arsenic is transferred from the aqueous phase 
to a solid phase.  

 
Figure 1: Eh-pH diagram for the As-Fe-O-S system showing the stability field of   
  arsenopyrite (Craw et al 2003). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
EHC-M

TM
 Treatment Performance 

 
EHC-M has been shown to rapidly reduce the concentration of dissolved arsenic in groundwater 
from >1,000 to <10 ug/L.  Under continuous-flow laboratory conditions, removal efficiencies 
exceeding 98% have been maintained for over a year.   
 
Arsenic removal using EHC-M technology is NON REVERSIBLE by change in Eh or pH (Figure 

2) hence rebound should not be observed.  EHC-M is designed to create very low redox (Eh) 
conditions and neutral pH. Once stabilized, arsenic is not liberated upon exposure to 
oxygenated water. This supports the premise that arsenopyrite is the primary precipitation 
product (Craw et. al., 2003). Likewise, acidification to pH 4 did not increase the concentration of 
arsenic in groundwater nor did exposure to simultaneous aerated and acidic water or 
simultaneous aerated and basic water.   
 
Only 4% of the mass of arsenic that was eluted from the control column was eluted by the EHC-
M column during the second (aerated), third (acidified pH 4), fourth (simultaneous aeration and 
acidification), and fifth (simultaneous aeration and basic pH 9) phases of the study. These data 

2 



 

Proven Soil & Water Remediation Biotechnologies  

Visit our Web Site at www.AdventusGroup.com 
  

 

illustrate that EHC-M is capable of creating and maintaining reducing conditions effective for the 
removal of arsenic from the water phase, despite significant change in physiochemical 
conditions that in theory could reverse the stabilized condition (Figure 3). The high longevity of 
this process is demonstrated by the fact that the column has been operating for more than three 

years at room temperature. It is expected that EHC-M’s longevity under field conditions will be 
longer than that in the laboratory due to lower average temperatures. 
 

Figure 2: Influence of EHC-M and control on arsenic concentrations in groundwater 
in flow-through column study. 
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Figure 3: Cumulative mass of arsenic released from control and EHC-M columns in 

flow-through column study. 
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The Cost 

 
At $2/lb, EHC-M offers a very cost efficient means of in situ stabilization of dissolved arsenic. 
Field application methods consist of various injection methods for plume cut-off, plume 
treatment, and source-zone reduction, or trench-type applications for plume cut-off.  
 

Installation 

 

The EHC-M is provided in 50-lb bags as a dry powder and mixed with water on site into a slurry. 
The EHC-M slurry can be injected into the subsurface in a variety of ways including direct 
injection and hydraulic fracturing or through direct soil mixing. EHC-M has also been applied on 
top of sediments in combination with Bauxsol for removal of Arsenic from surface water. 
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For information on EHC-M™, please contact us at: 

Adventus Americas Inc. 
2871 W. Forest Road - Suite 2 

Freeport, IL 61032 
USA 

Ph. 888/295-8661 
Fx: 815/235-3506 

Email: info@adventus.us 

 

Adventus Americas (Canada) 
21345 Fewster Drive 
Mississauga, Ontario 

Canada 
Ph: 905/273-5374 
Fx: 905/273-4367 
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AquaBlok
HoleBlok™
or grout

HoleBlok+
or coated
bentonite
pellets

Figure 3. Hole Size Application Rates.
D1 = Bore Hole Diameter (Inches)
V1 = Entire Bore Hole Volume (Cu.Ft.)
LF1 = Linear Feet per 50# of HoleBlok
D2 = Well Casing Diameter (Inches)
V2 = Annular Space Volume (Cu.Ft.)
LF2 = Linear Feet per 50# of HoleBlok

D1 V1 LF1 D2 V2 LF2

16 1.745 0.36
24 3.142 0.20

12 2.356 0.27

8 1.418 0.44
18 1.767 0.35

6 1.571 0.40

8 1.047 0.60
6 1.200 0.5216 1.396 0.45

4 1.309 0.48

8 0.720 0.87
6 0.873 0.7214 1.069 0.58

4 0.982 0.64

6 0.589 1.06
12 0.785 0.80

4 0.698 0.90

4 0.458 1.36
10 0.545 1.15

2 0.524 1.19

8 0.349 1.79 2 0.327 1.91

7 0.267 2.34 2 0.245 2.55

2 0.175 3.58
6 0.196 3.18

1 0.191 3.27

2 0.065 9.55
4 0.087 7.16

1 0.082 7.64

1 1/2 0.037 16.98
3 0.049 12.73

1 0.044 14.32

1 1/2 0.010 65.48
1 0.016 38.202 0.022 28.65

3/4 0.019 33.34

1 3/4 0.017 37.42 1 1/4 0.008 76.39

1 1/2 0.012 50.93 1 0.007 91.67

1 1/4 0.009 73.34 1 0.003 203.72

1 0.005 114.59 3/4 0.002 261.92

TEST REPORT #2 HB
HOLEBLOK+™ GROUT
CHEMICAL REACTIVITY
WITH GROUNDWATER IN
MONITORING WELL

Technology Overview
AquaBlok is a patented, composite-
aggregate technology resembling small
stones and typically comprised of a dense
aggregate core, clay or clay sized materials,
and polymers (Figure 1). For typical
formulations, AquaBlok’s clay (sealant)
component consists largely of bentonite clay.
However, other clay minerals can be
incorporated to meet specific needs. Other
technology parameters (particle size, relative
clay content, etc.) can also be modified, as
appropriate.

AquaBlok particles expand when
hydrated, with the degree of net vertical
expansion determined largely by the
formulation, application thickness, and the
hardness and salinity of the hydrating water.
When a mass of particles is hydrated, the
mass coalesces into a continuous body of
material. Once developed, the hydrated
AquaBlok can act as an effective physical,
hydraulic, and chemical barrier by virtue of its
relatively cohesive and homogeneous
character, and low permeability to water.

Problem Statement
In construction of an environmental

monitoring well, a low-permeability, hydraulic
seal is required to minimize the potential for
vertical transfer of contaminated ground
water or oil along the well’s annular space.
Often standard bentonite grout materials will
absorb low levels of contaminants, only to
release these constituents later. This can
result in false positive readings causing
significant added expense and time to
monitoring programs. In addition, creating
and maintaining a positive seal above the
sand/screen interval is important to prevent
transfer of contaminants such that pollutant
migration does not contaminate adjacent
aquifers.

Approach
Current practice for creating a hydraulic

seal above a well’s screened interval
generally involves installation of a low-
permeability grout material directly over a
well screen sand pack or other granular
material previously placed into the well’s
annular space, adjacent to the well screen

(Figure 2). The seal is typically created
by pouring an adequate quantity of pure,
dry bentonite pellets or chips down the
annular space and across the surface of
the granular component.

Water present in the formation
hydrates the pellets, thus affecting
material expansion and sealing of the
annular space. Finally, the bentonite
chips or concrete/bentonite grout slurry
(typically characterized by a low bearing
capacity) is tremie-piped over the top of
the semi-solid cap. Well construction is
then typically completed through
application of a surficial concrete cap.

Construction of an effective
bentonite seal directly over the top of
(and contiguous with) the underlying
granular unit can be complicated by a
phenomenon known as “bridging.”
Bridging generally involves a “clogging”
of bentonite material within upper
reaches of the annular space during its
application and descent through the
annular space, and can result in gaps.

Such a hydraulic gap could create
pathways for release or the
uncontrolled transfer of contaminated
ground waters from one aquifer to
another.

In addition, the potential for direct
contact between the bentonite seal and
contaminated groundwater below
creates the need for both a very low
hydraulic conductivity barrier and also
a material that will not react or re-
release contaminants once contact is
made.

Why HoleBlok+ Is Better
Two important advantages are

provided by the use of AquaBlok’s
unique HoleBlok+ product. First, the
more dense, bentonite-bearing particle
has both a greater mass and a delayed
hydration time to minimize bridging
during descent through the annular
space, enabling more effective
placement of the reactive bentonite
component directly overtop the sand
unit – thus resulting in formation of a
continuous and effective well seal. The
settling velocity of dry AquaBlok
particles through a water column within
the annular space equals that of
coated bentonite pellets and is faster
than that of pure chips (see Figure 6,
page 2).

Second, the reactive material
contained in the HoleBlok+ will both
minimize the potential for contaminant
rebound within an environmental
monitoring well, but also provide some
level of pollution prevention as
described further below.
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Figure 1. Configuration of Typical
AquaBlok Particle.

clay layer

hydration

time

aggregate core
not to scale

Figure 4. AquaBlok HoleBlok™
and HoleBlok+™ grout particles
are easy to handle and place. No
mixing or special equipment is
required.

Figure 2. Schematic of common
well construction.

granular
component
(i.e., sand)screen

surficial cap
(i.e., concrete)

annular
space



column to obtain an eight-foot water
column. A dropping apparatus was then
utilized to consistently drop
approximately 200 cm3 of each product.
The rate of descent was timed from the
moment of opening the dropping
apparatus until the majority of the product
had reached the floor of the testing
column. A total of ten repetitions were
completed for each product. As shown
on Figure 5, the average drop rates for
the AquaBlok HoleBlok grout particles
are equivalent to the coated bentonite
pellets.

AquaBlok HoleBlok+ Reactive
Sealant for Pollution Prevention

By adding reactive media or catalysts to
AquaBlok, such as Zero Valent Iron,
hydrated composite particles quickly form
subsurface seals around targeted objects
such as well casings, piping, or other
structures and provide treatment of residual
pollution. The reactive nature of the
amended sealant is such that organic
compounds that partition into the sealant can
be destroyed. Inorganic compounds, which
tend to migrate along the preferred path of
the boreholes or engineered structures, will
also be effectively sequestered, thereby
minimizing extended or cross-contamination
of sub-aqueous environments. AquaBlok
HoleBlok+ helps minimize cross
contamination of aquifers during site
investigation, delineation and remedial
actions. In addition, the potential for rebound
of contaminants of concern, which may be
attributed to the sorptive nature of
conventional sealants, can be minimized
(PATENTS PENDING).

Impact/Reactivity of HoleBlok+ with
Groundwater

Independent lab tests were performed to
access potential impact on groundwater
chemistry from the use of HoleBlok+ or
standard HoleBlok products. Leachability in
a simulated well/annular environment was
tested. Comparison was made to control,
where no sealant was used. This study
provides additional data beyond prior tests
which were performed to compare AquaBlok
to other currently commercially available well
sealant products.

The below table presents a selected, partial
summary of key analytical results:

HoleBlok+ did not materially affect analytical
groundwater data. Also, previous studies
indicate that non-reactive HoleBlok is an
effective alternative to traditional annular

sealant, which compares favorably from
a chemical perspective. This additional
data now indicates that HoleBlok+
performs as well as non-reactive
HoleBlok and may offer additional
protective measures to further assure
the accuracy of ground water samples
by minimizing the potential impact of
organic pollutant rebound issues.

Settling Characteristics

To obtain a comparison of the rate of
descent of AquaBlok to alternative
products, two formulas of AquaBlok
were used: a 4060 No. 9 AquaBlok
HoleBlok, having an average particle
size of ~1/4”; and a 4060 uniform No. 8
AquaBlok HoleBlok, having an average
particle size of ~3/8”. The two
formulations of AquaBlok were
compared to bentonite chips, 1/4”
coated tablets, and 3/8” coated tablets.
To perform the comparison, an
8.5’x11”x11” acrylic testing apparatus
was used. The 8.5- foot column was
filled to six-inches from the top of the

Permeability
Representative samples of

freshwater AquaBlok (4060 FW) were
used to determine saturated hydraulic
conductivity in general conformance
with ASTM Method D 5084.

Bentonite
Chips

1/4" Coated
Bentonite

Pellets

AquaBlok
4060

No.9’s

3/8" Coated
Bentonite

Pellets

AquaBlok
4060

No. 8’sTEST #

Time (sec) Time (sec) Time (sec) Time (sec) Time (sec)

AVG 11.46 10.44 10.46 8.22 8.31

Indicator,
Major Ions,

Metals

Drinking
WaterStds

Control Bentonite HP+

Specific
Conductan

ce
-- 2160 2480 2430

pH 6.5-8.5 7.28 7.22 7.29

Calcium -- 328000 315000 330000

Chloride 250 74 80 72

Iron 300 4910 1380 3750

Potassium -- 3810 7230 6720

Magnesium -- 147000 135000 145000

Sodium -- 57200 153000 113000

Sulfate 250 1240 1320 1280

Arsenic 10 <3.0 <3.0 <3.0

Copper 1300 <5.0 <5.0 <5.0

Lead 15 <1.0 1.54 1.7

AquaBlok
HoleBlok

Formulation

Hydraulic
Conductivity

Values
(cm/sec)

4060 FW 3.94 x 10-9

Product
Formulation

Aggregate
Core

Dry Bulk
Density,
Typical
Range
(lbs/ft3)

75 80 85

4060 FW No. 8

Figure 5. Comparative Drop Test Results.

For more information, call AquaBlok, Ltd. at
(800) 688-2649, fax us at (419) 385-2990, or
email us at services@aquablokinfo.com.

The test reports are also available on our
web site at: www.aquablokinfo.com.

Last Revised 12/19/07.
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Additional Application Data
The following additional data is

provided for better understanding of
the physical and application
characteristics of HoleBlok and
HoleBlok+ products.

Figure 8. Typical Dry Bulk Density
for AquaBlok HoleBlok+
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October 2, 2009 
Project No. 9009.01.12 

Tom Middleton, LHG 
Washington State Department of Ecology 
SWRO Toxics Cleanup Program 
PO Box 47775 
Olympia, Washington  98504-7775 

Re: TrueGuard, LLC—Washougal Facility SW0916, Voluntary Cleanup Program Status 
Report and Confirmation of Background Concentration for Arsenic in Groundwater 

Dear Mr. Middleton: 

On behalf of TrueGuard, LLC (TrueGuard), Maul Foster & Alongi, Inc. (MFA) is submitting 
this status update for site characterization and bench test work for the TrueGuard facility at 
725 South 32nd Street, Washougal, Washington. This status update covers the period from 
May 13, 2009 (i.e., from the time of the previous status report [MFA, 2009]) to the present. 

SITE CHARACTERIZATION 
Groundwater and soil samples were collected in July and September 2007, using direct-push 
technologies (i.e., Geoprobe™). These data were summarized for the Washington State 
Department of Ecology (Ecology) in the January 2008 groundwater remediation plan pilot 
test (pilot test work plan) (MFA, 2008a). Groundwater samples were collected from selected 
monitoring wells in November and December 2007 and February 2008 to augment the 
baseline data set for use in the pilot test. These results were summarized in the November 
2008 status report to Ecology (MFA, 2008c). 

TrueGuard conducted limited soil sampling in and adjacent to the source area during 
previous pilot-scale activities in April 2008. Soil samples were analyzed for metals and arsenic 
speciation, as proposed in MFA’s April 1, 2008, letter to Ecology (MFA, 2008b). 

PREVIOUS PILOT TEST 
In April 2008, approximately 5,250 pounds of Adventus EHC-MTM was injected into the 
uppermost aquifer at ten locations in two separate areas of the site. Ecology had approved 
this pilot test (Ecology, 2008), which was intended to assess the applicability of in situ 
stabilization (via chemical reduction) of dissolved arsenic concentrations in the uppermost 
aquifer. The test was implemented consistent with the pilot test work plan (MFA, 2008a). 
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Post-injection groundwater sampling was completed in July and October 2008 and in January 
and March 2009. The analytical data from the above mentioned events were presented in the 
May 13, 2009, status report (MFA, 2009). 

The data show marginal improvement in arsenic groundwater quality—concentrations of 
arsenic decreased only slightly. Other water quality indicator parameters showed groundwater 
conditions amenable to arsenic reduction. Specifically, field measurements of dissolved 
oxygen and oxidation reduction potential, as well as analytical data for nitrate and sulfate, 
were trending in favorable directions for the reduction of arsenic. While the field data 
suggested that arsenic concentrations would be reduced, this outcome was not observed 
during the post-injection monitoring period. 

BENCH TEST 
Because the chemical reduction process resulted in marginal improvement in arsenic 
groundwater quality, TrueGuard elected to perform a bench test, in June and July 2009, of an 
alternative remediation technology that was previously unavailable. The alternative 
technology is designed to create an oxidizing environment in which arsenic removal via 
chemisorption can occur. 

The alternative approach utilized an activated red mud (GeoBind™) manufactured by 
Geochem Remediation, LLC, and a persulfate oxidant (Klozur™) manufactured by FMC, 
Inc. A detailed approach to the bench test and an overview of arsenic geochemistry were 
described in a MWH Americas, Inc. (MWH) memorandum attached to the May 13, 2009 
status report (MFA, 2009). The bench test included a natural oxidant demand determination 
and a determination of the GeoBind™ dose requirements sufficient to oxidize arsenic 
dissolved in groundwater and adsorb it onto the aquifer soils in the solid arsenate form. 

TrueGuard used direct-push technologies to collect aquifer soils required for the bench test 
on May 5, 2009. Drilling was performed by a contractor licensed in the State of Washington. 
Borings were completed next to the monitoring wells with high concentrations of dissolved 
arsenic, specifically next to MW-3 (boring GP-29) and MW-11 (boring GP-28). The borings 
were also located near the April 2008 pilot scale injection locations to obtain aquifer solids 
that were considered to be anaerobic in nature with reducing conditions created by the 
Adventus EHC-MTM. The bench test required oxidizing (aerobic) conditions favorable to 
precipitating arsenic. The aquifer solids were collected from the locations most likely to be 
anaerobic in nature to determine the level of oxidant needed to convert the aquifer from 
anaerobic to aerobic conditions. 

In addition to the two borings described above, TrueGuard elected to install a new 
monitoring well (MW-16) for the purpose of anticipated pilot scale injection testing of the 
GeoBind™ and/or Klozur™ reagents as described in the previous status report (MFA, 
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2009). The location of monitoring well MW-16 is shown on the attached figure. This location 
may allow for a better orientation of injections to the well with respect to the groundwater 
flow direction along the axis of the plume. The boring logs (GP-28 and GP-29) and 
monitoring well log (MW-16) are included as an attachment. 

Groundwater samples necessary for the bench test were collected on May 5, 2009, from 
monitoring wells MW-3 and MW-11 and from upgradient well MW-6. Additionally, quarterly 
groundwater monitoring was performed on May 4 and 5, 2009, and the results were 
consistent with prior monitoring events. The average concentration of dissolved arsenic in 
samples obtained from monitoring wells MW-3 and MW-11 on May 5, 2009 is 1,700 
micrograms per liter (µg/L) and is considered representative of baseline conditions for the 
bench test. 

The groundwater data from the May 2009 quarterly monitoring event and the bench test 
analysis are included in this submittal. Summary tables, field sampling data sheets, laboratory 
analytical reports, and data validation memoranda are attached. Water levels were measured 
during the May 2009 event; water level elevations and contours are depicted on the attached 
MFA figure. 

The bench test process and results are summarized in the attached Laboratory-Scale 
Groundwater Arsenic Remediation Evaluation (MWH, 2009). The bench test data are 
summarized in this report and Table 6 (attached). These data show significant reductions in 
dissolved arsenic, relative to baseline conditions. Two sets of results are included in Table 6: 
results of arsenic stabilization with varying concentrations of GeoBind™, ferrous chloride, 
and Klozur™; and the results of leachability testing following stabilization. Concentrations of 
other redox-sensitive metals (e.g., chromium and manganese) are also included. 

The data in Table 6 demonstrate that arsenic and manganese reductions in the treated slurry 
samples are sensitive to both pH and redox conditions created by addition of GeoBind™  
and/or Klozur™, with varying effectiveness. Hexavalent chromium was effectively adsorbed 
independent of pH or redox conditions.  

The post-treatment leachability samples demonstrated that regardless of the varying 
concentrations of GeoBind™, ferrous chloride, and Klozur™, arsenic and hexavalent 
chromium concentrations were stable. However, manganese was found to be more stable at 
pH conditions circa pH 6, with increased manganese concentrations at pH 5. 

These results suggest that the alternative technology is valid for further evaluation by a field 
pilot, with the understanding that careful consideration of side effects related to pH 
management (i.e., increased manganese concentrations) is required and will be incorporated 
into the field pilot program. 
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BACKGROUND ARSENIC LEVEL 
MFA reviewed documents pertaining to the Philip Services Company (PSC) waste 
management facility (625 South 32nd Street, Washougal, Washington) located adjacent to 
TrueGuard. Specifically, MFA evaluated the nature and extent of arsenic at the PSC site. As 
summarized below, the background arsenic data and related statistical analyses completed by 
PSC are applicable to the TrueGuard facility. 

Numerous groundwater monitoring wells have been installed and soil borings have been 
advanced on the PSC property. Figure 7 (attached) from a March 2008 draft remedial 
investigation technical memorandum for the PSC facility presents a site map showing the 
locations of the wells and borings (Geomatrix Consultants, Inc. [Geomatrix], 2008). 

Geomatrix initially calculated a background arsenic concentration of 57.19 µg/L using data 
from 12 groundwater samples obtained from direct-push borings. Geomatrix concluded that 
arsenic concentrations from the PSC wells were below the background level derived from the 
boring data. Ecology rejected this value because Ecology considered monitoring wells, not 
direct-push borings, suitable for determining background concentrations (Geomatrix, 2008). 

In response, Geomatrix calculated background in shallow groundwater based on data from 
monitoring wells MC-12 and MC-107. The well locations are shown on the attached Figure 7. 
Geomatrix used 70 data points (2000–2007 data) for total arsenic and a statistical program 
provided by Ecology to calculate a background concentration of 25.48 µg/L in the shallow 
aquifer. In its memorandum, Geomatrix inferred that Ecology agreed with its choice of wells 
to use for background determination (Geomatrix, 2008). 

Based on an evaluation of the PSC facility background determination, MFA concurs that the 
value of 25.48 µg/L is the appropriate background concentration to be used when assessing 
the effectiveness and applicability of the alternative technology during the bench test and 
proposed field pilot described below. 

PLANNED NEXT STEPS 
The following actions are planned: 

1. Confirm Arsenic Background Concentration: TrueGuard requests that Ecology 
confirm the applicable background concentration for arsenic in the site vicinity as 
25.48 µg/L for the shallow aquifer. Using this background arsenic concentration, the 
bench test results confirm that the GeoBind™ and Klozur™ approach demonstrated 
adequate arsenic reductions, and that further analysis is warranted. 

2. Pilot Test: This status letter serves as TrueGuard’s notice to Ecology of its intention 
to develop a pilot scale injection program. TrueGuard will provide a work plan for 
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LIMITATIONS 

The services undertaken in completing this report were performed consistent with generally 
accepted professional consulting principles and practices. No other warranty, express or 
implied, is made. These services were performed consistent with our agreement with our 
client. This report is solely for the use and information of our client unless otherwise noted. 
Any reliance on this report by a third party is at such party’s sole risk. 

Opinions and recommendations contained in this report apply to conditions existing when 
services were performed and are intended only for the client, purposes, locations, time 
frames, and project parameters indicated. We are not responsible for the impacts of any 
changes in environmental standards, practices, or regulations subsequent to performance of 
services. We do not warrant the accuracy of information supplied by others, or the use of 
segregated portions of this report. 
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BORING AND WELL 
LOGS
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GP

0.0 to 0.5 feet: Concrete.

0.5 to 2.0 feet: SAND (SP); light brown; 100% sand, medium; moist.

2.0 to 7.5 feet: SAND (SP); gray; 100% sand, medium; micaceous;
moist.

@ 5.0 feet: Wet.

7.5 to 8.0 feet: SILT (ML); gray; 100% fines, medium plasticity;
organic debris; moist.

8.0 to 9.5 feet: SAND (SP); gray; wet. Sample is loose from saturation
and drilling action. Possible sluff from sands above.

9.5 to 12.0 feet: SILT (ML); gray; 100% fines, medium plasticity;
organic debris; moist.

Total Depth = 12.0 feet below ground surface.

Boring Completion Details
0.0 to 12.0 feet:  4-inch boring.
0.0 to 0.5 feet:  concrete patch.
0.5 to 12.0 feet: bentonite chips hydrated with potable water.
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Project Name

Easting

Outer Hole Diam
Hole DepthGeologist/Engineer

Geoprobe
T. Silva
Cascade Drilling, Inc./Geoprobe
05/05/09 to 05/05/09
725 South 32nd Street, Washougal, Washington 98671-2519
TrueGuard, LLC

Sample Method

Driller/Equipment
Start/End Date
Project Location

Northing
Surface Elevation (feet)
TOC Elevation (feet)

Water level observed while drilling.
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Project Number Well Number Sheet
GP-28 1  of  1

NOTES: 1) The boring is centered between injection locations A-2 and A-3 and is 4.3 feet south of monitoring well MW-11.  2) GP = Geoprobe.  3) Collected soil
material from approximately 2.5 to 10.5 feet below ground surface to composite into one soil sample.

Geologic Borehole Log/Well Construction
Maul Foster & Alongi, Inc.
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0.0 to 0.5 feet: ASPHALT.

0.5 to 1.5 feet: GRAVEL (GP); light brown; moist. (FILL)

1.5 to 5.5 feet: SAND (SP); light brown; 100% sand, medium,
micaceous; moist.

@ 4.0 feet: Wet.

5.5 to 18.0 feet: SAND (SP); gray grading to dark gray with depth;
100% sand, medium; micaceous; wet.

Boring Completion Details
0.0 to 20.0 feet:  4-inch boring.
0.0 to 0.5 feet:  concrete patch.
0.5 to 20.0 feet: bentonite chips hydrated with potable water.

18.0 to 20.0 feet: SILT (ML); gray; 100% fines, medium plasticity;
trace organic debris; moist.

Total Depth = 20.0 feet below ground surface.
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Project Name
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Outer Hole Diam
Hole DepthGeologist/Engineer

Geoprobe
T. Silva
Cascade Drilling, Inc./Geoprobe
05/05/09 to 05/05/09
725 South 32nd Street, Washougal, Washington 98671-2519
TrueGuard, LLC

Sample Method

Driller/Equipment
Start/End Date
Project Location

Northing
Surface Elevation (feet)
TOC Elevation (feet)

Water level observed while drilling.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Project Number Well Number Sheet
GP-29 1  of  1

NOTES: 1) The boring is located between monitoring well MW-3 and injection location B-1. The boring is 3.7 feet west and 2.8 feet south of MW-3.  2) GP =
Geoprobe.  3) Collected soil material from approximately 4.0 to 18.0 feet below ground surface to composite into one soil sample.
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1
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GP

0.0 to 0.5 feet: CONCRETE.

0.5 to 1.0 foot: SILTY GRAVEL (GM); grayish brown. Hand dug by
driller. (FILL)

1.0 to 1.5 feet: SAND (SP), brown. Hand dug by driller.
1.5 to 5.0 feet: SAND (SP); dark brown; 100% sand, medium;

micaceous; moist.

5.0 to 14.0 feet: SAND (SP); gray; 100% sand, medium; micaceous,
wet.

14.0 to 15.0 feet: SILT (ML); gray; 100% fines, medium plasticity;
micaceous; trace organic debris at the top of the silt; moist.

Total Depth = 15.0 feet below ground surface.

Boring Completion Details
0.0 to 15.0 feet: 4-inch boring.
0.0 to 1.0 feet: concrete.
1.0 to 3.0 feet: bentonite chips hydrated with potable water.
3.0 to 15.0 feet: 10X20 silica sand.

Monitoring Well Completion Details
Flush-mount-up completion.
0.2 to 4.0 feet: 2-inch, schedule 40, polyvinyl chloride, riser pipe.
4.0 to 14.0 feet: 2-inch, schedule 40, polyvinyl chloride, 0.010-inch,

machine slot, prepacked, well screen.
4.4 to 14.7 feet: 2-inch, schedule 40, polyvinyl chloride pipe end cap.
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Outer Hole Diam
Hole DepthGeologist/Engineer

Geoprobe
T. Silva
Cascade Drilling, Inc./Geoprobe
05/05/09 to 05/05/09
725 South 32nd Street, Washougal, Washington 98671-2519
TrueGuard, LLC

Sample Method

Driller/Equipment
Start/End Date
Project Location

Northing 92119.4
1169533.0

Surface Elevation (feet)
TOC Elevation (feet)

Water level observed while drilling.
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MW-16 1  of  1

NOTES: 1) GP = Geoprobe.

Geologic Borehole Log/Well Construction
Maul Foster & Alongi, Inc.
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TABLES 



Table 1
Water Level Elevations

TrueGuard, LLC
Washougal, Washington

Location Date
Measuring Point 

Elevationa

(ft NAVD)

Depth to Water
(ft TOC)

Water Level 
Elevation
(ft NAVD)

MW-1 02/08/07 23.65 4.21 19.44
02/27/07 23.65 2.92 20.73
03/07/07 23.65 NM NM
06/25/07 23.65 5.67 17.98
09/25/07 23.65 7.08 16.57
12/06/07 23.65 4.94 18.71
02/26/08 23.65 4.10 19.55
02/28/08 23.65 4.29 19.36
07/14/08 24.00b 5.68 18.32
10/14/08 23.65 6.75 16.90
01/13/09 23.65 3.28 20.37
05/04/09 23.65 3.71 19.94

MW-2 02/08/07 22.80 2.88 19.92
02/27/07 22.80 1.38 21.42
03/07/07 22.80 NM NM
06/25/07 22.80 4.45 18.35
09/25/07 22.80 5.16c Dry

Decommissioned in November 2007
MW-3 02/08/07 23.46 4.02 19.44

02/27/07 23.46 2.82 20.64
03/07/07 23.46 2.85 20.61
06/25/07 23.46 5.91 17.55
08/01/07 23.46 6.23 17.23
09/25/07 23.46 6.95 16.51
12/06/07 23.46 5.42 18.04
02/26/08 23.92b 4.39 19.53
02/28/08 23.92b 4.60 19.32
07/14/08 23.92b 5.53 18.39
10/14/08 23.46 8.55 14.91
01/13/09 23.46 3.35 20.11
05/04/09 23.46 3.51 19.95

MW-5 02/08/07 23.17 3.13 20.04
02/27/07 23.17 1.92 21.25
03/07/07 23.17 NM NM
06/25/07 23.17 4.36 18.81
09/25/07 23.17 5.76 17.41
12/06/07 23.17 3.43 19.74
02/26/08 23.17 2.93 20.24
02/28/08 23.17 3.03 20.14
07/14/08 23.34b 4.40 18.94
10/14/08 23.17 7.66 15.51
01/13/09 23.17 2.26 20.91
05/04/09 23.17 2.55 20.62
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Table 1
Water Level Elevations

TrueGuard, LLC
Washougal, Washington

Location Date
Measuring Point 

Elevationa

(ft NAVD)

Depth to Water
(ft TOC)

Water Level 
Elevation
(ft NAVD)

MW-6 02/08/07 22.78 3.70 19.08
02/27/07 22.78 2.68 20.10
03/07/07 22.78 NM NM
06/25/07 22.78 NM NM
09/25/07 22.78 4.73 18.05
12/06/07 22.78 1.73 21.05
02/26/08 22.78 3.41 19.37
02/28/08 22.78 3.45 19.33
07/14/08 23.24b 4.72 18.52
10/14/08 22.78 3.89 18.89
01/13/09 22.78 2.35 20.43
05/04/09 22.78 2.75 20.03

MW-8 03/07/07 21.55 0.92 20.63
06/25/07 21.55 4.29 17.26
08/01/07 21.55 3.88 17.67
09/25/07 21.55 7.42 14.13
12/06/07 21.55 3.42 18.13
02/26/08 21.55 2.01 19.54

Decommissioned in April 2008
MW-9 08/01/07 23.82 6.18 17.64

09/25/07 23.82 5.00 18.82
12/06/07 23.82 NM NM
02/26/08 23.82 4.31 19.51

Decommissioned in April 2008
MW-10 08/01/07 23.78 6.09 17.69

09/25/07 23.78 7.31 16.47
12/06/07 23.78 NM NM
02/26/08 23.78 4.20 19.58
02/28/08 23.78 4.43 19.35
07/14/08 23.78 5.41 18.37
10/14/08 23.78 8.79 14.99
01/13/09 23.78 3.55 20.23
05/04/09 23.78 3.77 20.01

MW-11 12/06/07 23.82 6.44 17.38
02/26/08 23.82 4.70 19.12
02/28/08 23.82 4.84 18.98
07/14/08 24.16b 6.00 18.16
10/14/08 23.82 7.06 16.76
01/13/09 23.82 4.59 19.23
05/04/09 23.82 4.38 19.44
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Table 1
Water Level Elevations

TrueGuard, LLC
Washougal, Washington

Location Date
Measuring Point 

Elevationa

(ft NAVD)

Depth to Water
(ft TOC)

Water Level 
Elevation
(ft NAVD)

MW-12 12/06/07 21.19 4.50 16.69
02/26/08 21.19 2.89 18.30
02/28/08 21.19 2.95 18.24
07/14/08 21.19 3.50 17.69
10/14/08 21.19 4.93 16.26
01/13/09 21.19 3.46 17.73
05/04/09 21.19 2.63 18.56

MW-13 12/06/07 19.91 4.86 15.05
02/26/08 19.91 4.52 15.39
02/28/08 19.91 4.55 15.36
07/14/08 19.91 5.14 14.77
10/14/08 19.91 5.76 14.15
01/13/09 19.91 4.45 15.46
05/04/09 19.91 4.65 15.26

MW-14 12/06/07 20.10 5.25 14.85
02/26/08 20.10 4.21 15.89
02/28/08 20.10 4.25 15.85
07/14/08 20.10 4.85 15.25
10/14/08 20.10 6.20 13.90
01/13/09 20.10 4.23 15.87
05/04/09 20.10 3.65 16.45

MW-15 12/06/07 21.73 5.95 15.78
02/26/08 21.73 4.63 17.10
02/28/08 21.73 4.64 17.09
07/14/08 21.73 4.98 16.75
10/14/08 21.73 7.34 14.39
01/13/09 21.73 5.05 16.68
05/04/09 21.73 4.20 17.53

MW-16 05/07/09 21.33 2.08 19.25
PZ-1 09/25/07 21.40 7.02 14.38

Decommissioned in November 2007
NOTES:
ft NAVD = in feet North American Vertical Datum of 1988.
ft TOC = In feet below top of casing.
NM = not measured.
aWells were surveyed in December 2007 and/or April 2008.
bMeasurement taken from top of steel security casing.
cWell was dry and a blockage was encountered.
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Table 2
Water Quality Field Parameters

TrueGuard, LLC
Washougal, Washington

Location Sample Date Sample
Depth

pH
(standard

units)

Temperature
(degrees
Celsius)

Conductivity
(microSiemens

per centimeter)

MW-1 GW-32 02/08/07 6 6.95 7.60 131.9
GW-37 02/27/07 6 6.61 7.30 113.5
GW-39 06/25/07 6.5 6.94 15.90 113.1

MW1-120607 12/06/07 8 6.99 12.86 52
MW-1 02/26/08 -- 6.74 9.32 59

MW1-W 07/14/08 8 6.47 16.18 207
MW1 10/14/08 8 6.58 16.52 198
MW-1 01/13/09 8 6.42 10.68 95.0
MW1 05/04/09 8 6.89 12.50 74

MW-2 GW-33 02/08/07 5 6.54 6.90 151
GW-38 02/27/07 5 6.39 6.70 164
GW-40 06/25/07 5.5 6.64 14.00 346

MW-3 GW-34 02/08/07 6 6.78 14.70 185.5
GW-37 03/07/07 6 7.15 14.70 175.1
GW-42 06/25/07 7.5 6.76 17.80 289
MW3-W 08/01/07 -- 6.82 18.61 183

MW3-120607 12/06/07 8 7.14 16.65 140
MW-3 02/26/08 -- 7.08 15.10 167
MW3 07/15/08 8 6.63 18.52 487
MW3 10/14/08 10 6.52 19.69 1,031
MW-3 01/14/09 10 6.88 16.64 142

MW3-030209 03/02/09 7 6.74 16.59 129
MW3 05/05/09 10 8.28 16.67 132

MW 5 GW 35 02/08/07 5 6 50 8 50 97 9MW-5 GW-35 02/08/07 5 6.50 8.50 97.9
GW-41 06/25/07 5.5 6.89 16.00 454

MW5-120607 12/06/07 7 7.06 11.14 115
MW-5 02/26/08 -- 6.83 8.59 64

MW5-W 07/14/08 7 6.85 16.94 443
MW5 10/14/08 7 -- -- --
MW-5 01/13/09 3.5 5.92 7.83 38
MW5 05/04/09 3.5 6.70 11.49 42

MW-6 GW-36 02/08/07 8 6.55 7.50 389
MW-6 11/06/07 5 6.61 13.29 302

MW6-120607 12/06/07 6 6.80 10.10 284
MW-6 02/26/08 -- 6.59 7.68 392

MW6-W 07/14/08 6 5.82 14.10 414
MW6 10/14/08 6 6.45 15.20 331
MW-6 01/13/09 4 6.48 8.21 364
MW6 05/05/09 4 7.09 9.80 282
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Table 2
Water Quality Field Parameters

TrueGuard, LLC
Washougal, Washington

Location Sample Date Sample
Depth

pH
(standard

units)

Temperature
(degrees
Celsius)

Conductivity
(microSiemens

per centimeter)

MW-8 GW-38 03/07/07 3.5 6.99 15.00 185.3
GW-43 06/25/07 5.5 6.70 19.60 180.7
MW8-W 08/01/07 -- 6.40 19.53 337
MW-8 11/06/07 -- 6.85 18.30 149

MW-9 GW-45 06/25/07 -- 6.78 17.20 285
MW9-W 08/01/07 -- 6.50 19.67 279

MW-10 GW-44 06/25/07 -- 6.75 18.10 315
MW10-W 08/01/07 -- 6.52 20.39 208

MW10-120607 12/06/07 -- 6.96 17.26 179
MW-10 02/26/08 -- 6.71 15.60 143
MW10 07/15/08 -- 6.47 19.61 359
MW10 10/14/08 10 6.45 21.13 641
MW-10 01/14/09 6 6.31 17.41 175

MW10-030209 03/02/09 7 6.57 16.34 174
MW10 05/05/09 6 7.27 17.10 210

MW-11 MW11-120607 12/06/07 10 6.79 14.98 470
MW-11 02/26/08 -- 6.66 14.03 363
MW11 07/15/08 10 6.34 15.96 762
MW11 07/15/08 10 6.34 15.96 762
MW11 10/14/08 10 6.26 17.02 1235
MW-11 01/14/09 7 6.42 13.54 396

MW11-030209 03/02/09 7 6.27 13.17 517
MW11 05/05/09 7 7.45 13.97 817

MW 12 MW12 120607 12/06/07 8 6 83 16 08 423MW-12 MW12-120607 12/06/07 8 6.83 16.08 423
MW-12 02/28/08 -- 6.60 15.42 510

MW12-W 07/15/08 8 6.68 17.30 562
MW12 10/14/08 8 6.69 18.85 632
MW-12 01/13/09 6 6.53 14.93 616
MW12 05/04/09 6 7.14 14.72 608

MW-13 MW13-120707 12/07/07 8 6.78 14.46 149
MW-13 02/28/08 -- 6.59 11.52 171

MW13-W 07/14/08 8 6.48 17.64 247
MW13 10/14/08 8 6.40 18.31 283
MW-13 01/13/09 6 6.48 11.92 235
MW13 05/04/09 6 7.15 12.36 181
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Table 2
Water Quality Field Parameters

TrueGuard, LLC
Washougal, Washington

Location Sample Date Sample
Depth

pH
(standard

units)

Temperature
(degrees
Celsius)

Conductivity
(microSiemens

per centimeter)

MW-14 MW14-120707 12/07/07 8 6.83 13.37 399
MW-14 02/28/08 -- 6.62 11.32 363
MW14 07/15/08 8 6.68 15.37 322
MW14 10/14/08 8 6.49 15.82 397
MW-14 01/13/09 6 6.52 11.25 323
MW14 05/04/09 6 7.02 11.66 384

MW-15 MW15-120707 12/07/07 8 6.71 15.34 459
MW-15 02/28/08 -- 6.67 12.77 370
MW15 07/15/08 8 6.71 14.96 412
MW15 10/14/08 9 6.55 18.37 538
MW-15 01/13/09 7 6.56 13.33 436
MW15 05/04/09 7 6.75 12.29 416

MW-16 MW16 05/07/09 5 7.66 13.30 589
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Table 2
Water Quality Field Parameters

TrueGuard, LLC
Washougal, Washington

Location Sample Date Sample
Depth

MW-1 GW-32 02/08/07 6
GW-37 02/27/07 6
GW-39 06/25/07 6.5

MW1-120607 12/06/07 8
MW-1 02/26/08 --

MW1-W 07/14/08 8
MW1 10/14/08 8
MW-1 01/13/09 8
MW1 05/04/09 8

MW-2 GW-33 02/08/07 5
GW-38 02/27/07 5
GW-40 06/25/07 5.5

MW-3 GW-34 02/08/07 6
GW-37 03/07/07 6
GW-42 06/25/07 7.5
MW3-W 08/01/07 --

MW3-120607 12/06/07 8
MW-3 02/26/08 --
MW3 07/15/08 8
MW3 10/14/08 10
MW-3 01/14/09 10

MW3-030209 03/02/09 7
MW3 05/05/09 10

MW 5 GW 35 02/08/07 5

Dissolved Oxygen
(milligrams
per liter)

Oxidation Reduction 
Potential
(millivolts)

Turbidity
(nephelometric
turbidity units)

-- -- 3.66
-- -- 5.47
-- -- 1.30

4.66 R 226.5 4.19
1.75 R 62.0 --
0.36 -45.7 1.2
0.36 -32.2 0.61
2.43 -16.8 5.5
5.52 -19.6 2.89

-- -- 2.15
-- -- 0.98
-- -- 0.29
-- -- 3.27
-- -- 1.01
-- -- 0.79

1.15 -115.7 2.38
6.86 R 112.6 1.49
0.01 R -7.2 --
0.26 -58.8 4.20
0.29 -168.6 1.22
0.04 -96.9 2.66
0.46 -99.9 2.99
0.38 -146.5 1.35

9 80MW-5 GW-35 02/08/07 5
GW-41 06/25/07 5.5

MW5-120607 12/06/07 7
MW-5 02/26/08 --

MW5-W 07/14/08 7
MW5 10/14/08 7
MW-5 01/13/09 3.5
MW5 05/04/09 3.5

MW-6 GW-36 02/08/07 8
MW-6 11/06/07 5

MW6-120607 12/06/07 6
MW-6 02/26/08 --

MW6-W 07/14/08 6
MW6 10/14/08 6
MW-6 01/13/09 4
MW6 05/05/09 4

-- -- 9.80
-- -- 7.21

10.20 R 155.2 5.10
6.83 R 7.58 --
0.39 -77.0 488

-- -- --
2.81 -114.4 27.9
3.14 3.6 27.45

-- -- 6.76
0.19 -76.4 4.10

6.80 R 151.4 3.52
0.13 R 30.8 --
0.18 -30.8 0.8
0.40 19.6 3.19
0.07 -62.2 14.3
0.34 -80.3 1.53
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Table 2
Water Quality Field Parameters

TrueGuard, LLC
Washougal, Washington

Location Sample Date Sample
Depth

MW-8 GW-38 03/07/07 3.5
GW-43 06/25/07 5.5
MW8-W 08/01/07 --
MW-8 11/06/07 --

MW-9 GW-45 06/25/07 --
MW9-W 08/01/07 --

MW-10 GW-44 06/25/07 --
MW10-W 08/01/07 --

MW10-120607 12/06/07 --
MW-10 02/26/08 --
MW10 07/15/08 --
MW10 10/14/08 10
MW-10 01/14/09 6

MW10-030209 03/02/09 7
MW10 05/05/09 6

MW-11 MW11-120607 12/06/07 10
MW-11 02/26/08 --
MW11 07/15/08 10
MW11 07/15/08 10
MW11 10/14/08 10
MW-11 01/14/09 7

MW11-030209 03/02/09 7
MW11 05/05/09 7

MW 12 MW12 120607 12/06/07 8

Dissolved Oxygen
(milligrams
per liter)

Oxidation Reduction 
Potential
(millivolts)

Turbidity
(nephelometric
turbidity units)

-- -- 0.59
-- -- 1.74

0.41 -82.7 1.22
0.10 -127.6 0.40

-- -- 5.24
0.58 -85.0 3.98

-- -- 4.12
0.48 -87.9 3.24

6.65 R 114.6 3.47
0.01 R 14.6 --
0.19 -191.8 8.0
0.13 -188.4 2.45
0.04 -65.2 1.37
0.28 -76.2 1.90
0.42 -124.0 2.87

7.67 R 108.4 4.24
0.04 R 0.0 --
0.44 -62.6 18
0.44 -62.6 18
0.12 -198.4 1.50
0.33 -72.5 1.02
0.92 -85.2 3.67
0.64 -123.4 2.04

6 83 R 101 2 5 92MW-12 MW12-120607 12/06/07 8
MW-12 02/28/08 --

MW12-W 07/15/08 8
MW12 10/14/08 8
MW-12 01/13/09 6
MW12 05/04/09 6

MW-13 MW13-120707 12/07/07 8
MW-13 02/28/08 --

MW13-W 07/14/08 8
MW13 10/14/08 8
MW-13 01/13/09 6
MW13 05/04/09 6

6.83 R 101.2 5.92
0.02 R -134.6 --
0.11 -85.5 6.2
0.22 -172.5 1.65
0.09 -90.6 2.74
0.65 -132.0 5.09

7.41 R 169.3 1.76
0.04 R -102.5 --
0.07 -49.3 4.5
0.31 -15.6 0.85
0.06 -55.8 9.57
0.39 -95.2 0.68
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Table 2
Water Quality Field Parameters

TrueGuard, LLC
Washougal, Washington

Location Sample Date Sample
Depth

MW-14 MW14-120707 12/07/07 8
MW-14 02/28/08 --
MW14 07/15/08 8
MW14 10/14/08 8
MW-14 01/13/09 6
MW14 05/04/09 6

MW-15 MW15-120707 12/07/07 8
MW-15 02/28/08 --
MW15 07/15/08 8
MW15 10/14/08 9
MW-15 01/13/09 7
MW15 05/04/09 7

MW-16 MW16 05/07/09 5

Dissolved Oxygen
(milligrams
per liter)

Oxidation Reduction 
Potential
(millivolts)

Turbidity
(nephelometric
turbidity units)

8.21 R 113.6 0.53
0.09 R -113.8 --
0.16 -80.4 9.4
0.40 -30.0 2.77
0.06 -91.1 9.27
0.82 -88.3 4.74

6.70 R 106.8 0.59
0.08 R -124.0 --
0.08 -79.7 30.08
0.48 -43.1 0.81
0.04 -90.2 3.13
0.59 -87.3 1.24
1.03 -90.2 2.46

R = qualified as rejected, based on equipment calibration.

NOTES:
-- = not measured.
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PERIOD:

SAMPLE TYPE:

Page: 1 of 10Table 3

Dissolved Metals in Groundwater (mg/l)

TrueGuard, LLC

Washougal, Washington

From 01/31/2007 thru 05/07/2009 - Inclusive

Water

Date: 06/01/2009

Dissolved

(mg/l)(mg/l)(mg/l)(mg/l)(mg/l)

TYPE

RESULT

DATE Copper

Dissolved

mium

Hexavalent Chro

Chromium

Dissolved

Boron

Dissolved

Arsenic

Dissolved

SAMPLE IDSITE

Prim GW-32 0.019 <0.005002/08/2007 <0.010MW-1

Prim GW-39 0.045 0.0234 <0.00506/25/2007 <0.01MW-1

Prim MW1-120607 0.022 0.0366 <0.00512/06/2007 <0.01MW-1

Prim MW-1 0.021 <0.00502/26/2008 <0.01MW-1

Prim MW1-W 0.037 0.0100 <0.00507/14/2008 <0.01MW-1

Prim MW1 0.050 <0.01 <0.00510/14/2008 <0.01MW-1

Prim MW-1 0.015 0.0328 <0.00501/13/2009 <0.01MW-1

Prim MW1 0.0097 0.0449 <0.00505/04/2009 <0.01MW-1

Prim GW-44 4.8 0.529 0.0057006/25/2007 <0.01MW-10

Prim MW10-W 6.4 0.914 <0.00508/01/2007 <0.01MW-10

Prim MW10-120607 4.5 0.309 0.0062012/06/2007 <0.01MW-10

Prim MW-10 2.8 <0.00502/26/2008 <0.01MW-10

Prim MW10-W 3.8 0.159 0.00960 <0.00507/15/2008 <0.01MW-10

Prim MW10 3.8 0.438 0.00600 <0.005J10/14/2008 <0.01MW-10

Prim MW-10 2.8 0.127 <0.005 <0.00501/14/2009 <0.01MW-10

Prim MW10-030209 4.503/02/2009MW-10

Prim MW10 5.0 0.106 0.00670 <0.00505/05/2009 <0.01MW-10

Prim MW11-120607 7.3 0.624 <0.00512/06/2007 <0.01MW-11

Prim MW-11 7.1 <0.00502/26/2008 <0.01MW-11

Prim MW11-W 3.7 4.52 <0.005 <0.00507/15/2008 <0.01MW-11

mg/l = milligrams per liter. J = estimated concentration.

< = not detected at or above the method reporting limit.



PERIOD:

SAMPLE TYPE:

Page: 2 of 10Table 3

Dissolved Metals in Groundwater (mg/l)

TrueGuard, LLC

Washougal, Washington

From 01/31/2007 thru 05/07/2009 - Inclusive

Water

Date: 06/01/2009

Dissolved

(mg/l)(mg/l)(mg/l)(mg/l)(mg/l)

TYPE

RESULT

DATE Copper

Dissolved

mium

Hexavalent Chro

Chromium

Dissolved

Boron

Dissolved

Arsenic

Dissolved

SAMPLE IDSITE

Dup 1 MW11-WD 3.8 4.59 <0.005 <0.00507/15/2008 <0.01MW-11

Prim MW11 3.4 1.90 <0.005 <0.005J10/14/2008 <0.01MW-11

Dup 1 MW11-D 3.5 1.85 <0.005 <0.005J10/14/2008 <0.01MW-11

Prim MW-11 4.1 0.367 <0.005 <0.00501/14/2009 <0.01MW-11

Dup 1 MW-11D 4.1 0.370 <0.005 <0.00501/14/2009 <0.01MW-11

Prim MW11-030209 3.903/02/2009MW-11

Prim MW11 3.0 0.234 0.00520 <0.00505/05/2009 <0.01MW-11

Prim MW12-120607 0.33 0.454 <0.00512/06/2007 <0.01MW-12

Prim MW-12 0.37 <0.00502/28/2008 <0.01MW-12

Prim MW12-W 0.50 1.58 <0.00507/15/2008 <0.01MW-12

Prim MW12 1.5 1.45 <0.00510/14/2008 <0.01MW-12

Prim MW-12 0.44 0.339 <0.00501/14/2009 <0.01MW-12

Prim MW12 0.63 3.33 <0.00505/04/2009 <0.01MW-12

Prim MW13-120707 0.040 <0.01 <0.00512/07/2007 <0.01MW-13

Prim MW-13 0.037 <0.00502/28/2008 <0.01MW-13

Prim MW13-W 0.043 0.0197 <0.00507/14/2008 <0.01MW-13

Prim MW13 0.053 0.0612 <0.00510/14/2008 <0.01MW-13

Prim MW-13 0.035 0.0619 <0.00501/13/2009 <0.01MW-13

Prim MW13 0.035 0.879 <0.00505/04/2009 <0.01MW-13

Dup 1 MW13D 0.033 0.803 <0.00505/04/2009 <0.01MW-13

mg/l = milligrams per liter. J = estimated concentration.

< = not detected at or above the method reporting limit.



PERIOD:

SAMPLE TYPE:

Page: 3 of 10Table 3

Dissolved Metals in Groundwater (mg/l)

TrueGuard, LLC

Washougal, Washington

From 01/31/2007 thru 05/07/2009 - Inclusive

Water

Date: 06/01/2009

Dissolved

(mg/l)(mg/l)(mg/l)(mg/l)(mg/l)

TYPE

RESULT

DATE Copper

Dissolved

mium

Hexavalent Chro

Chromium

Dissolved

Boron

Dissolved

Arsenic

Dissolved

SAMPLE IDSITE

Prim MW14-120707 0.075 0.0879 <0.00512/07/2007 <0.01MW-14

Prim MW-14 0.072 <0.00502/28/2008 <0.01MW-14

Prim MW14-W 0.075 1.32 <0.00507/15/2008 <0.01MW-14

Prim MW14 0.084 0.743 <0.00510/14/2008 <0.01MW-14

Prim MW-14 0.069 1.70 <0.00501/13/2009 <0.01MW-14

Prim MW14 0.063 0.592 <0.00505/04/2009 <0.01MW-14

Prim MW15-120707 0.043 0.692 <0.00512/07/2007 <0.01MW-15

Prim MW-15 0.0048 <0.00502/28/2008 <0.01MW-15

Prim MW15-W 0.044 3.12 <0.00507/15/2008 <0.01MW-15

Prim MW15 0.050 1.72 <0.00510/14/2008 <0.01MW-15

Prim MW-15 0.036 1.72 <0.00501/13/2009 <0.01MW-15

Prim MW15 0.034 1.34 <0.00505/04/2009 <0.01MW-15

Prim MW16 2.8 0.427 <0.005 <0.00505/07/2009 <0.01MW-16

Prim GW-33 0.017 <0.005002/08/2007 <0.010MW-2

Prim GW-40 0.033 0.0206 <0.00506/25/2007 <0.01MW-2

Prim GW-34 0.64 <0.005002/08/2007 <0.010MW-3

Prim GW-37 0.76 <0.00503/07/2007 <0.01MW-3

Prim GW-42 0.60 0.746 <0.00506/25/2007 <0.01MW-3

Prim MW3-W 0.69 0.507 <0.00508/01/2007 <0.01MW-3

Prim MW3-120607 0.22 0.172 <0.00512/06/2007 <0.01MW-3

mg/l = milligrams per liter. J = estimated concentration.

< = not detected at or above the method reporting limit.



PERIOD:

SAMPLE TYPE:

Page: 4 of 10Table 3

Dissolved Metals in Groundwater (mg/l)

TrueGuard, LLC

Washougal, Washington

From 01/31/2007 thru 05/07/2009 - Inclusive

Water

Date: 06/01/2009

Dissolved

(mg/l)(mg/l)(mg/l)(mg/l)(mg/l)

TYPE

RESULT

DATE Copper

Dissolved

mium

Hexavalent Chro

Chromium

Dissolved

Boron

Dissolved

Arsenic

Dissolved

SAMPLE IDSITE

Prim MW-3 0.082 <0.00502/26/2008 <0.01MW-3

Prim MW3-W 0.27 0.447 0.00530 <0.00507/15/2008 <0.01MW-3

Prim MW3 0.64 0.288 <0.005 <0.005J10/14/2008 <0.01MW-3

Prim MW-3 0.24 0.254 <0.005 <0.00501/14/2009 <0.01MW-3

Prim MW3-030209 0.3103/02/2009MW-3

Prim MW3 0.40 0.173 <0.005 <0.00505/05/2009 <0.01MW-3

Prim GW-35 0.0074 <0.005002/08/2007 <0.010MW-5

Prim GW-41 0.061 <0.01 <0.00506/25/2007 <0.01MW-5

Prim MW5-120607 0.017 0.0287 <0.00512/06/2007 0.0214MW-5

Prim MW-5 0.010 <0.00502/26/2008 0.0160MW-5

Prim MW5-W 0.062 <0.01 0.0050007/14/2008 <0.01MW-5

Prim MW-5 0.0023 0.0684 <0.00501/13/2009 <0.01MW-5

Prim MW5 0.0031 0.129 0.0071005/04/2009 <0.01MW-5

Prim GW-36 0.0053 <0.005002/08/2007 <0.010MW-6

Prim MW-6 0.0015 0.494 <0.005J11/06/2007 <0.01MW-6

Prim MW6-120607 0.0047 0.170 <0.00512/06/2007 <0.01MW-6

Prim MW-6 0.0080 <0.00502/26/2008 <0.01MW-6

Prim MW6-W 0.0084 0.0659 <0.00507/14/2008 <0.01MW-6

Prim MW6 0.0035 0.585 0.0054010/14/2008 <0.01MW-6

Prim MW-6 0.0061 0.0334 <0.00501/13/2009 <0.01MW-6

mg/l = milligrams per liter. J = estimated concentration.

< = not detected at or above the method reporting limit.



PERIOD:

SAMPLE TYPE:

Page: 5 of 10Table 3

Dissolved Metals in Groundwater (mg/l)

TrueGuard, LLC

Washougal, Washington

From 01/31/2007 thru 05/07/2009 - Inclusive

Water

Date: 06/01/2009

Dissolved

(mg/l)(mg/l)(mg/l)(mg/l)(mg/l)

TYPE

RESULT

DATE Copper

Dissolved

mium

Hexavalent Chro

Chromium

Dissolved

Boron

Dissolved

Arsenic

Dissolved

SAMPLE IDSITE

Prim MW6 0.0042 0.128 0.00510 <0.00505/05/2009 <0.01MW-6

Prim GW-38 2.9 <0.00503/07/2007 <0.01MW-8

Prim GW-43 1.4 0.567 <0.00506/25/2007 <0.01MW-8

Prim MW8-W 3.3 0.627 <0.00508/01/2007 <0.01MW-8

Prim MW-8 0.72 0.106 <0.005J11/06/2007 <0.01MW-8

Prim GW-45 2.9 1.13 <0.00506/25/2007 <0.01MW-9

Prim MW9-W 2.6 0.893 <0.00508/01/2007 <0.01MW-9

mg/l = milligrams per liter. J = estimated concentration.

< = not detected at or above the method reporting limit.



PERIOD:

SAMPLE TYPE:

Page: 6 of 10Table 3

Dissolved Metals in Groundwater (mg/l)

TrueGuard, LLC

Washougal, Washington

From 01/31/2007 thru 05/07/2009 - Inclusive

Water

Date: 06/01/2009

(mg/l)(mg/l)

TYPE

RESULT

DATE Manganese

Dissolved

Iron

Dissolved

SAMPLE IDSITE

Prim GW-3202/08/2007MW-1

Prim GW-3906/25/2007MW-1

Prim MW1-120607 6.3412/06/2007MW-1

Prim MW-102/26/2008MW-1

Prim MW1-W07/14/2008MW-1

Prim MW1 22.310/14/2008MW-1

Prim MW-1 7.2401/13/2009MW-1

Prim MW1 5.05 0.49405/04/2009MW-1

Prim GW-4406/25/2007MW-10

Prim MW10-W08/01/2007MW-10

Prim MW10-120607 9.6312/06/2007MW-10

Prim MW-1002/26/2008MW-10

Prim MW10-W 16.7 2.5507/15/2008MW-10

Prim MW10 26.0 3.5210/14/2008MW-10

Prim MW-10 11.9 0.83001/14/2009MW-10

Prim MW10-03020903/02/2009MW-10

Prim MW10 14.4 1.1805/05/2009MW-10

Prim MW11-120607 34.012/06/2007MW-11

Prim MW-1102/26/2008MW-11

Prim MW11-W 44.6 6.3007/15/2008MW-11

mg/l = milligrams per liter. J = estimated concentration.

< = not detected at or above the method reporting limit.



PERIOD:

SAMPLE TYPE:

Page: 7 of 10Table 3

Dissolved Metals in Groundwater (mg/l)

TrueGuard, LLC

Washougal, Washington

From 01/31/2007 thru 05/07/2009 - Inclusive

Water

Date: 06/01/2009

(mg/l)(mg/l)

TYPE

RESULT

DATE Manganese

Dissolved

Iron

Dissolved

SAMPLE IDSITE

Dup 1 MW11-WD 45.2 6.2907/15/2008MW-11

Prim MW11 55.8 5.4810/14/2008MW-11

Dup 1 MW11-D 55.5 5.1010/14/2008MW-11

Prim MW-11 25.4 2.4501/14/2009MW-11

Dup 1 MW-11D 25.2 2.4301/14/2009MW-11

Prim MW11-03020903/02/2009MW-11

Prim MW11 52.1 6.2505/05/2009MW-11

Prim MW12-120607 29.312/06/2007MW-12

Prim MW-1202/28/2008MW-12

Prim MW12-W07/15/2008MW-12

Prim MW12 29.910/14/2008MW-12

Prim MW-12 44.601/14/2009MW-12

Prim MW12 40.2 2.1205/04/2009MW-12

Prim MW13-120707 27.212/07/2007MW-13

Prim MW-1302/28/2008MW-13

Prim MW13-W07/14/2008MW-13

Prim MW13 25.210/14/2008MW-13

Prim MW-13 18.801/13/2009MW-13

Prim MW13 17.1 1.3905/04/2009MW-13

Dup 1 MW13D 15.6 1.3005/04/2009MW-13

mg/l = milligrams per liter. J = estimated concentration.

< = not detected at or above the method reporting limit.



PERIOD:

SAMPLE TYPE:

Page: 8 of 10Table 3

Dissolved Metals in Groundwater (mg/l)

TrueGuard, LLC

Washougal, Washington

From 01/31/2007 thru 05/07/2009 - Inclusive

Water

Date: 06/01/2009

(mg/l)(mg/l)

TYPE

RESULT

DATE Manganese

Dissolved

Iron

Dissolved

SAMPLE IDSITE

Prim MW14-120707 31.112/07/2007MW-14

Prim MW-1402/28/2008MW-14

Prim MW14-W07/15/2008MW-14

Prim MW14 35.610/14/2008MW-14

Prim MW-14 26.701/13/2009MW-14

Prim MW14 32.5 3.6605/04/2009MW-14

Prim MW15-120707 38.012/07/2007MW-15

Prim MW-1502/28/2008MW-15

Prim MW15-W07/15/2008MW-15

Prim MW15 37.410/14/2008MW-15

Prim MW-15 28.301/13/2009MW-15

Prim MW15 25.2 3.5805/04/2009MW-15

Prim MW16 60.8 5.0805/07/2009MW-16

Prim GW-3302/08/2007MW-2

Prim GW-4006/25/2007MW-2

Prim GW-3402/08/2007MW-3

Prim GW-3703/07/2007MW-3

Prim GW-4206/25/2007MW-3

Prim MW3-W08/01/2007MW-3

Prim MW3-120607 5.9412/06/2007MW-3

mg/l = milligrams per liter. J = estimated concentration.

< = not detected at or above the method reporting limit.



PERIOD:

SAMPLE TYPE:

Page: 9 of 10Table 3

Dissolved Metals in Groundwater (mg/l)

TrueGuard, LLC

Washougal, Washington

From 01/31/2007 thru 05/07/2009 - Inclusive

Water

Date: 06/01/2009

(mg/l)(mg/l)

TYPE

RESULT

DATE Manganese

Dissolved

Iron

Dissolved

SAMPLE IDSITE

Prim MW-302/26/2008MW-3

Prim MW3-W 26.2 4.8907/15/2008MW-3

Prim MW3 40.3 6.7410/14/2008MW-3

Prim MW-3 5.41 0.93401/14/2009MW-3

Prim MW3-03020903/02/2009MW-3

Prim MW3 5.40 0.87205/05/2009MW-3

Prim GW-3502/08/2007MW-5

Prim GW-4106/25/2007MW-5

Prim MW5-120607 5.7812/06/2007MW-5

Prim MW-502/26/2008MW-5

Prim MW5-W07/14/2008MW-5

Prim MW-5 0.27701/13/2009MW-5

Prim MW5 0.620 0.19705/04/2009MW-5

Prim GW-3602/08/2007MW-6

Prim MW-6 17.811/06/2007MW-6

Prim MW6-120607 23.512/06/2007MW-6

Prim MW-602/26/2008MW-6

Prim MW6-W07/14/2008MW-6

Prim MW6 16.810/14/2008MW-6

Prim MW-6 22.401/13/2009MW-6

mg/l = milligrams per liter. J = estimated concentration.

< = not detected at or above the method reporting limit.



PERIOD:

SAMPLE TYPE:

Page: 10 of 10Table 3

Dissolved Metals in Groundwater (mg/l)

TrueGuard, LLC

Washougal, Washington

From 01/31/2007 thru 05/07/2009 - Inclusive

Water

Date: 06/01/2009

(mg/l)(mg/l)

TYPE

RESULT

DATE Manganese

Dissolved

Iron

Dissolved

SAMPLE IDSITE

Prim MW6 16.4 2.3505/05/2009MW-6

Prim GW-3803/07/2007MW-8

Prim GW-4306/25/2007MW-8

Prim MW8-W08/01/2007MW-8

Prim MW-8 9.0511/06/2007MW-8

Prim GW-4506/25/2007MW-9

Prim MW9-W08/01/2007MW-9

mg/l = milligrams per liter. J = estimated concentration.

< = not detected at or above the method reporting limit.



PERIOD:

SAMPLE TYPE:

Page: 1 of 3Table 4

Total Metals in Groundwater (mg/l)

TrueGuard, LLC

Washougal, Washington

From 01/31/2007 thru 05/07/2009 - Inclusive

Water

Date: 06/01/2009

(mg/l)(mg/l)(%)(%)(mg/l)

TYPE

RESULT

DATE CalciumBoronArsenitesArsenatesArsenicSAMPLE IDSITE

Prim MW10-030209 4.6 95.0 5.0103/02/2009MW-10

Prim MW10 4.9 0.12005/05/2009 18.0MW-10

Prim MW11-030209 4.2 50.6 49.403/02/2009MW-11

Prim MW11 4.0 0.27105/05/2009 84.2MW-11

Prim MW16 3.0 0.46505/07/2009 70.3MW-16

Prim MW3-030209 0.39 100 0.050003/02/2009MW-3

Prim MW3 0.42 0.16605/05/2009 16.0MW-3

Prim MW6 0.0050 0.13605/05/2009 38.6MW-6

mg/l = milligrams per liter.

< = not detected at or above the method reporting limit.



PERIOD:

SAMPLE TYPE:

Page: 2 of 3Table 4

Total Metals in Groundwater (mg/l)

TrueGuard, LLC

Washougal, Washington

From 01/31/2007 thru 05/07/2009 - Inclusive

Water

Date: 06/01/2009

(mg/l)(mg/l)(mg/l)(mg/l)(mg/l)

TYPE

RESULT

DATE ManganeseMagnesiumIronCopperChromiumSAMPLE IDSITE

Prim MW10-03020903/02/2009MW-10

Prim MW10 0.00720 <0.01 14.6 7.4805/05/2009 1.16MW-10

Prim MW11-03020903/02/2009MW-11

Prim MW11 <0.005 <0.01 53.6 40.205/05/2009 6.00MW-11

Prim MW16 <0.005 <0.01 61.8 20.005/07/2009 5.42MW-16

Prim MW3-03020903/02/2009MW-3

Prim MW3 0.00920 <0.01 5.90 4.5705/05/2009 0.866MW-3

Prim MW6 0.00540 <0.01 16.3 14.805/05/2009 2.40MW-6

mg/l = milligrams per liter.

< = not detected at or above the method reporting limit.
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SAMPLE TYPE:
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Total Metals in Groundwater (mg/l)

TrueGuard, LLC

Washougal, Washington

From 01/31/2007 thru 05/07/2009 - Inclusive

Water

Date: 06/01/2009

(mg/l)(mg/l)

TYPE

RESULT

DATE SodiumPotassiumSAMPLE IDSITE

Prim MW10-03020903/02/2009MW-10

Prim MW10 5.18 4.6605/05/2009MW-10

Prim MW11-03020903/02/2009MW-11

Prim MW11 16.2 10.905/05/2009MW-11

Prim MW16 4.95 8.7405/07/2009MW-16

Prim MW3-03020903/02/2009MW-3

Prim MW3 2.20 4.1605/05/2009MW-3

Prim MW6 2.19 7.8605/05/2009MW-6

mg/l = milligrams per liter.

< = not detected at or above the method reporting limit.
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SAMPLE TYPE:
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Conventional Parameters in Groundwater (mg/l)

TrueGuard, LLC

Washougal, Washington

From 01/31/2007 thru 05/07/2009 - Inclusive

Water

Date: 06/01/2009

(mg/l)(mg/l)(mg/l)(mg/l)(mg/l)

TYPE

RESULT

DATE bonate

Alkalinity, Car

arbon

Total Organic C

SulfateNitrateChlorideSAMPLE IDSITE

Prim MW10-W 5.09 <0.03 10.4 7.4507/15/2008MW-10

Prim MW10 3.33 0.0344 <0.5 1.9910/14/2008MW-10

Prim MW-10 2.48 <0.03 <0.5 2.0201/14/2009MW-10

Prim MW10 3.14 0.0404 0.510 2.3605/05/2009 <10MW-10

Prim MW11-120607 <0.512/06/2007MW-11

Prim MW11-W 14.8 0.176 6.28 35.807/15/2008MW-11

Dup 1 MW11-WD 14.6 0.186 6.78 37.607/15/2008MW-11

Prim MW11 15.6 0.0534 0.870 5.4910/14/2008MW-11

Dup 1 MW11-D 16.0 0.0544 0.860 5.7410/14/2008MW-11

Prim MW-11 4.40 <0.03 <0.5 5.1501/14/2009MW-11

Dup 1 MW-11D <0.03 <0.5 5.2401/14/2009MW-11

Prim MW11 9.89 0.0666 <0.5 6.8805/05/2009 <10MW-11

Prim MW16 4.02 0.0614 <0.5 3.4905/07/2009 <10MW-16

Prim MW3-120607 0.65012/06/2007MW-3

Prim MW3-W 7.08 0.0874 3.13 9.7607/15/2008MW-3

Prim MW3 4.18 0.0410 1.85 2.7510/14/2008MW-3

Prim MW-3 2.28 <0.03 1.02 3.7301/14/2009MW-3

Prim MW3 1.99 <0.03 <0.5 2.5405/05/2009 <10MW-3

Prim MW-6 2.7611/06/2007MW-6

Prim MW6 2.77 0.0352 1.55 5.6005/05/2009 <10MW-6

mg/l = milligrams per liter.

< = not detected at or above the method reporting limit.



PERIOD:

SAMPLE TYPE:

Page: 2 of 4Table 5

Conventional Parameters in Groundwater (mg/l)

TrueGuard, LLC

Washougal, Washington

From 01/31/2007 thru 05/07/2009 - Inclusive

Water

Date: 06/01/2009

(mg/l)(mg/l)(mg/l)(mg/l)(mg/l)

TYPE

RESULT

DATE bonate

Alkalinity, Car

arbon

Total Organic C

SulfateNitrateChlorideSAMPLE IDSITE

Prim MW-8 3.4011/06/2007MW-8

mg/l = milligrams per liter.

< = not detected at or above the method reporting limit.



PERIOD:

SAMPLE TYPE:

Page: 3 of 4Table 5

Conventional Parameters in Groundwater (mg/l)

TrueGuard, LLC

Washougal, Washington

From 01/31/2007 thru 05/07/2009 - Inclusive

Water

Date: 06/01/2009

(mg/l)

TYPE

RESULT

DATE arbonate

Alkalinity, Bic

SAMPLE IDSITE

Prim MW10-W07/15/2008MW-10

Prim MW1010/14/2008MW-10

Prim MW-1001/14/2009MW-10

Prim MW10 92.405/05/2009MW-10

Prim MW11-12060712/06/2007MW-11

Prim MW11-W07/15/2008MW-11

Dup 1 MW11-WD07/15/2008MW-11

Prim MW1110/14/2008MW-11

Dup 1 MW11-D10/14/2008MW-11

Prim MW-1101/14/2009MW-11

Dup 1 MW-11D01/14/2009MW-11

Prim MW11 47705/05/2009MW-11

Prim MW16 34905/07/2009MW-16

Prim MW3-12060712/06/2007MW-3

Prim MW3-W07/15/2008MW-3

Prim MW310/14/2008MW-3

Prim MW-301/14/2009MW-3

Prim MW3 65.905/05/2009MW-3

Prim MW-611/06/2007MW-6

Prim MW6 17105/05/2009MW-6

mg/l = milligrams per liter.

< = not detected at or above the method reporting limit.



PERIOD:

SAMPLE TYPE:

Page: 4 of 4Table 5

Conventional Parameters in Groundwater (mg/l)

TrueGuard, LLC

Washougal, Washington

From 01/31/2007 thru 05/07/2009 - Inclusive

Water

Date: 06/01/2009

(mg/l)

TYPE

RESULT

DATE arbonate

Alkalinity, Bic

SAMPLE IDSITE

Prim MW-811/06/2007MW-8

mg/l = milligrams per liter.

< = not detected at or above the method reporting limit.



Table 6
Summary of Bench Test Data

TrueGuard, LLC
Washougal, Washington

Analyte pH KlozurTM ARM
Oxidation
Reduction
Potential

Boron Arsenic Chromium Copper Iron Lead Manganese
Hexavalent
Chromium

Sulfate

Method standard SM2580b SW6010 SW6020 SW6020 SW6020 SW6020 SW6020 SW6020 SM 3500-Cr D SW9056
Units units mV mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

ARM Determination1

ARM0-FeCl5-Klosure0.375 0906124-01A 5 0.375 0 420 0.304 0.0016 0.0012 0.0093 <0.1 0.00018 3.7 <0.0050 J 177
ARM0-FeCl6-Klosure0.5 0906124-02A 6 0.500 0 360 0.305 0.0057 0.0011 0.0017 <0.1 <0.001 0.95 <0.0050 J 166
ARM0-FeCl7-Klosure0.6125 0906124-03A 7 0.6125 0 340 0.283 0.013 0.0028 0.0017 <0.1 <0.001 0.022 <0.0050 J 140

ARM0.01-FeCl5-Klosure0.375 0906124-04A 5 0.375 0.01 410 0.314 0.0013 0.001 0.0042 <0.1 <0.001 4.0 <0.0050 J 236
ARM0.01-FeCl6-Klosure0.5 0906124-05A 6 0.500 0.01 370 0.321 0.0067 0.0011 0.0041 <0.1 <0.001 3.9 <0.0050 J 193
ARM0.01-FeCl7-Klosure0.6125 0906124-06A 7 0.6125 0.01 350 0.314 0.016 0.002 0.0028 <0.1 <0.001 0.3 <0.0050 J 173

ARM0.05-FeCl5-Klosure0.375 0906124-07A 5 0.375 0.05 420 0.326 0.0018 <0.001 0.0088 <0.1 0.00015 4.5 <0.0050 J 242
ARM0.05-FeCl6-Klosure0.5 0906124-08A 6 0.500 0.05 390 0.316 0.0042 0.0012 0.0015 <0.1 <0.001 1.2 <0.0050 J 127
ARM0.05-FeCl7-Klosure0.6125 0906124-09A 7 0.6125 0.05 350 0.301 0.015 0.0028 0.0024 <0.1 <0.001 0.018 <0.0050 J 135

ARM0.1-FeCl5-Klosure0.375 0906124-10A 5 0.375 0.10 410 0.322 0.0013 <0.001 0.0036 <0.1 <0.001 2.9 <0.0050 J 193
ARM0.1-FeCl6-Klosure0.5 0906124-11A 6 0.500 0.10 390 0.316 0.0045 <0.001 0.0016 <0.1 <0.001 2.2 <0.0050 J 217
ARM0.1-FeCl7-Klosure0.6125 0906124-12A 7 0.6125 0.10 350 0.303 0.012 0.0024 0.0022 <0.1 <0.001 0.035 <0.0050 J 187

ARM0.5-FeCl5-Klosure0.375 0906124-13A 5 0.375 0.50 410 0.320 0.0012 <0.001 0.0027 <0.1 <0.001 3.6 <0.0050 J 164
ARM0.5-FeCl6-Klosure0.5 0906124-14A 6 0.500 0.50 370 0.324 0.0048 <0.001 0.0018 <0.1 <0.001 0.66 <0.0050 J 211
ARM0.5-FeCl7-Klosure0.6125 0906124-15A 7 0.6125 0.50 350 0.322 0.017 0.0022 0.0028 <0.1 <0.001 0.021 <0.0050 J 165
Leachability1

Event

grams grams

Leachability
ARM0-FeCl5-Klosure0.375 0907016-01 5 0.375 0 -- 0.120 0.0018 0.0011 0.06 <0.1 <0.001 7.2 <0.0050 67.1
ARM0-FeCl6-Klosure0.5 0907016-02 6 0.500 0 -- 0.129 0.0039 0.0011 0.028 <0.1 <0.001 0.00077 <0.0050 78.7
ARM0.05-FeCl5-Klosure0.375 0907016-03 5 0.375 0.05 -- 0.130 0.0017 <0.001 0.093 <0.1 <0.001 0.12 <0.0050 104
ARM0.05-FeCl6-Klosure0.5 0907016-04 6 0.500 0.05 -- 0.129 0.0034 <0.001 0.021 <0.1 <0.001 0.0029 <0.0050 66.0
ARM0.5-FeCl5-Klosure0.375 0907016-05 5 0.375 0.50 -- 0.122 0.0022 <0.001 0.023 <0.1 <0.001 0.72 <0.0050 66.5
ARM0.5-FeCl6-Klosure0.5 0907016-06 6 0.500 0.50 -- 0.116 0.0051 0.001 0.017 <0.1 0.0002 0.0029 <0.0050 89.1
NOTES:
-- = not analyzed. FeCl = Ferrous Chloride. mg/L = milligrams per liter. 1 = Values are dissolved concentrations.
< = not detected at or above the method reporting limit. J = estimated concentration. mV = millivolts.
ARM = Activated Red Mud. KlozurTM = Calcium Persulfate (also Klosure). pH = hydrogen ion potential in standard units.

R:\9009.01\Report\12_VCP Status Report 10.02.09\Tables\Table 6 Bench Test Summary\
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FIELD SAMPLING 
DATA SHEETS 



Client Name TrueGuard, LLC

Project Name Washougal

Sample Type

Groundwater

Sample Location MW-1

Date

05/04/09

Sample Depth 8

Sampling Method

(2) Peristaltic Pump

Sub Area

General Sampling Comments

pH

6.97

Temp (C)

12.42

E Cond (uS/cm)

69

DO (mg/L)

6.11

EH

-10.7

Flowrate l/min

0.5

Time

09:36

Pore Volume

1.58

DT-Water

3.71

DT-Product

--

DT-Bottom

13.38

Project # 9009.01.12

Sample Name MW1

Purge Vol (gal)

1.60

Water Quality Observations: Clear and colorless.

Sampling Date 5/4/2009

Sampling Event May 2009

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Sampler RGA

Hydrology/Level Measurements

Water Quality Data

Purge Method

(2) Peristaltic Pump

Turbidity

6.03

Sample Information

Container Code/Preservative #

1

Filtered

No

No

Yes

11:15:00 AM

3.20 0.5 6.89 7212.47 5.63 -18.4 2.61

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

DTB-DTW

10:49

11:02

9.67

DTP-DTW

--

Sampling Time

Water Field Sampling Data Sheet

Signature

(Product Thickness) (Water Column) (Gallons/ft x Water Column)

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Total Bottles 3

1

1

NorthingEasting

Time

4.80 0.5 6.89 7412.50 5.52 -19.6 2.8911:10

Amber Glass

VOA-Glass

White Poly

Yellow Poly

Green Poly

Red Total Poly

Red Dissolved Poly

TOC

Final Field Parameters

FSDS QA: TJS 05/13/09

mhickey
Pencil

mhickey
Pencil



Client Name TrueGuard, LLC

Project Name Washougal

Sample Type

Groundwater

Sample Location MW-3

Date

05/04/09

Sample Depth 10

Sampling Method

(2) Peristaltic Pump

Sub Area

General Sampling Comments
Also collected three 10-liter cubitainers for bench test analysis.

pH

8.08

Temp (C)

16.75

E Cond (uS/cm)

131

DO (mg/L)

1.14

EH

-143.0

Flowrate l/min

0.6

Time

09:39

Pore Volume

1.70

DT-Water

3.51

DT-Product

--

DT-Bottom

13.95

Project # 9009.01.12

Sample Name MW3

Purge Vol (gal)

1.75

Water Quality Observations: Clear and colorless.

Sampling Date 5/5/2009

Sampling Event May 2009

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Sampler RGA

Hydrology/Level Measurements

Water Quality Data

Purge Method

(2) Peristaltic Pump

Turbidity

3.42

Sample Information

Container Code/Preservative #

1

2

Filtered

No

No/Yes

No

Yes

8:35:00 AM

3.50 0.6 8.30 12916.77 0.59 -144.1 1.69

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

DTB-DTW

08:05

08:17

10.44

DTP-DTW

--

Sampling Time

Water Field Sampling Data Sheet

Signature

(Product Thickness) (Water Column) (Gallons/ft x Water Column)

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Total Bottles 5

1

1

NorthingEasting

Time

5.25 0.6 8.28 13216.67 0.38 -146.5 1.3508:29

Amber Glass

VOA-Glass

White Poly

Yellow Poly

Green Poly

Red Total Poly

Red Dissolved Poly

TOC

Final Field Parameters

FSDS QA: TJS 05/13/09

mhickey
Pencil

mhickey
Pencil



Client Name TrueGuard, LLC

Project Name Washougal

Sample Type

Groundwater

Sample Location MW-5

Date

05/04/09

Sample Depth 3.5

Sampling Method

(2) Peristaltic Pump

Sub Area

General Sampling Comments

pH

7.21

Temp (C)

11.40

E Cond (uS/cm)

69

DO (mg/L)

6.42

EH

9.0

Flowrate l/min

0.25

Time

08:15

Pore Volume

0.86

DT-Water

2.55

DT-Product

--

DT-Bottom

7.85

Project # 9009.01.12

Sample Name MW5

Purge Vol (gal)

1.00

Water Quality Observations: Clear and colorless.

Sampling Date 5/4/2009

Sampling Event May 2009

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Sampler RGA

Hydrology/Level Measurements

Water Quality Data

Purge Method

(2) Peristaltic Pump

Turbidity

32.85

Sample Information

Container Code/Preservative #

1

Filtered

No

No

Yes

10:15:00 AM

2.00

3.00

4.00

0.25

0.25

0.25

6.86

6.55

6.75

53

46

35

11.38

11.45

11.78

4.02

3.39

3.73

9.4

11.3

30.6

18.17

17.67

20.73

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

DTB-DTW

08:35

08:50

09:05

09:25

5.30

DTP-DTW

--

Sampling Time

Water Field Sampling Data Sheet

Signature

(Product Thickness) (Water Column) (Gallons/ft x Water Column)

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Total Bottles 3

1

1

NorthingEasting

Time

5.00 0.25 6.70 4211.49 3.14 3.6 27.4510:08

Amber Glass

VOA-Glass

White Poly

Yellow Poly

Green Poly

Red Total Poly

Red Dissolved Poly

TOC

Final Field Parameters

FSDS QA: TJS 05/13/09

mhickey
Pencil

mhickey
Pencil



Client Name TrueGuard, LLC

Project Name Washougal

Sample Type

Groundwater

Sample Location MW-6

Date

05/04/09

Sample Depth 4

Sampling Method

(2) Peristaltic Pump

Sub Area

General Sampling Comments
Also collected one 10-liter cubitainer for bench test analysis.

pH

6.91

Temp (C)

9.77

E Cond (uS/cm)

252

DO (mg/L)

0.19

EH

-68.4

Flowrate l/min

0.6

Time

10:30

Pore Volume

1.14

DT-Water

2.75

DT-Product

--

DT-Bottom

9.75

Project # 9009.01.12

Sample Name MW6

Purge Vol (gal)

1.25

Water Quality Observations: Clear and colorless.

Sampling Date 5/5/2009

Sampling Event May 2009

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Sampler RGA

Hydrology/Level Measurements

Water Quality Data

Purge Method

(2) Peristaltic Pump

Turbidity

2.43

Sample Information

Container Code/Preservative #

1

2

Filtered

No

No/Yes

No

Yes

10:45:00 AM

2.50 0.6 7.01 2719.80 0.23 -75.7 2.47

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

DTB-DTW

10:33

10:37

7.00

DTP-DTW

--

Sampling Time

Water Field Sampling Data Sheet

Signature

(Product Thickness) (Water Column) (Gallons/ft x Water Column)

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Total Bottles 5

1

1

NorthingEasting

Time

3.75 0.6 7.09 2829.80 0.34 -80.3 1.5310:41

Amber Glass

VOA-Glass

White Poly

Yellow Poly

Green Poly

Red Total Poly

Red Dissolved Poly

TOC

Final Field Parameters

FSDS QA: TJS 05/13/09

mhickey
Pencil

mhickey
Pencil



Client Name TrueGuard, LLC

Project Name Washougal

Sample Type

Groundwater

Sample Location MW-10

Date

05/04/09

Sample Depth 6

Sampling Method

(2) Peristaltic Pump

Sub Area

General Sampling Comments
Production well pump not in use.

pH

7.48

Temp (C)

17.06

E Cond (uS/cm)

209

DO (mg/L)

0.32

EH

-100.3

Flowrate l/min

1.5

Time

09:38

Pore Volume

8.39

DT-Water

3.77

DT-Product

--

DT-Bottom

16.62

Project # 9009.01.12

Sample Name MW10

Purge Vol (gal)

8.50

Water Quality Observations: Clear and colorless.

Sampling Date 5/5/2009

Sampling Event May 2009

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Sampler RGA

Hydrology/Level Measurements

Water Quality Data

Purge Method

(2) Peristaltic Pump

Turbidity

10.40

Sample Information

Container Code/Preservative #

1

2

Filtered

No

No/Yes

No

Yes

9:45:00 AM

17.00 1.5 7.58 20817.07 0.32 -115.6 4.20

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

DTB-DTW

09:00

09:20

12.85

DTP-DTW

--

Sampling Time

Water Field Sampling Data Sheet

Signature

(Product Thickness) (Water Column) (Gallons/ft x Water Column)

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Total Bottles 5

1

1

NorthingEasting

Time

25.50 1.5 7.27 21017.10 0.42 -124.0 2.8709:41

Amber Glass

VOA-Glass

White Poly

Yellow Poly

Green Poly

Red Total Poly

Red Dissolved Poly

TOC

Final Field Parameters

FSDS QA: TJS 05/13/09

mhickey
Pencil

mhickey
Pencil



Client Name TrueGuard, LLC

Project Name Washougal

Sample Type

Groundwater

Sample Location MW-11

Date

05/04/09

Sample Depth 7

Sampling Method

(2) Peristaltic Pump

Sub Area

General Sampling Comments
Also collected three 10-liter cubitainers for bench test analysis.

pH

7.39

Temp (C)

13.99

E Cond (uS/cm)

867

DO (mg/L)

2.34

EH

-112.8

Flowrate l/min

0.6

Time

09:42

Pore Volume

2.12

DT-Water

4.38

DT-Product

--

DT-Bottom

17.40

Project # 9009.01.12

Sample Name MW11

Purge Vol (gal)

2.20

Water Quality Observations: Clear and colorless.

Sampling Date 5/5/2009

Sampling Event May 2009

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Sampler RGA

Hydrology/Level Measurements

Water Quality Data

Purge Method

(2) Peristaltic Pump

Turbidity

5.32

Sample Information

Container Code/Preservative #

1

2

Filtered

No

No/Yes

No

Yes

12:40:00 PM

4.40 0.6 7.46 84613.97 0.85 -119.7 3.91

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

DTB-DTW

12:04

12:18

13.02

DTP-DTW

--

Sampling Time

Water Field Sampling Data Sheet

Signature

(Product Thickness) (Water Column) (Gallons/ft x Water Column)

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Total Bottles 5

1

1

NorthingEasting

Time

6.60 0.6 7.45 81713.97 0.64 -123.4 2.0412:32

Amber Glass

VOA-Glass

White Poly

Yellow Poly

Green Poly

Red Total Poly

Red Dissolved Poly

TOC

Final Field Parameters

FSDS QA: TJS 05/13/09

mhickey
Pencil

mhickey
Pencil



Client Name TrueGuard, LLC

Project Name Washougal

Sample Type

Groundwater

Sample Location MW-12

Date

05/04/09

Sample Depth 6

Sampling Method

(2) Peristaltic Pump

Sub Area

General Sampling Comments

pH

7.19

Temp (C)

14.77

E Cond (uS/cm)

765

DO (mg/L)

1.03

EH

-140.9

Flowrate l/min

0.5

Time

10:50

Pore Volume

1.86

DT-Water

2.63

DT-Product

--

DT-Bottom

14.03

Project # 9009.01.12

Sample Name MW12

Purge Vol (gal)

2.0

Water Quality Observations: Clear and colorless.

Sampling Date 5/4/2009

Sampling Event May 2009

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Sampler RGA

Hydrology/Level Measurements

Water Quality Data

Purge Method

(2) Peristaltic Pump

Turbidity

20.52

Sample Information

Container Code/Preservative #

1

Filtered

No

No

Yes

12:25:00 PM

4.0 0.5 7.11 67014.76 0.72 -140.2 8.01

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

DTB-DTW

11:55

12:05

11.40

DTP-DTW

--

Sampling Time

Water Field Sampling Data Sheet

Signature

(Product Thickness) (Water Column) (Gallons/ft x Water Column)

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Total Bottles 3

1

1

NorthingEasting

Time

6.0 0.5 7.14 60814.72 0.65 -132.0 5.0912:15

Amber Glass

VOA-Glass

White Poly

Yellow Poly

Green Poly

Red Total Poly

Red Dissolved Poly

TOC

Final Field Parameters

FSDS QA: TJS 05/13/09

mhickey
Pencil

mhickey
Pencil



Client Name TrueGuard, LLC

Project Name Washougal

Sample Type

Groundwater

Sample Location MW-13

Date

05/04/09

Sample Depth 6

Sampling Method

(2) Peristaltic Pump

Sub Area

General Sampling Comments
Duplicate sample MW13D collected.

pH

7.04

Temp (C)

12.34

E Cond (uS/cm)

178

DO (mg/L)

0.26

EH

-77.1

Flowrate l/min

0.5

Time

10:35

Pore Volume

1.53

DT-Water

4.65

DT-Product

--

DT-Bottom

14.05

Project # 9009.01.12

Sample Name MW13

Purge Vol (gal)

1.60

Water Quality Observations: Clear and colorless.

Sampling Date 5/4/2009

Sampling Event May 2009

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Sampler RGA

Hydrology/Level Measurements

Water Quality Data

Purge Method

(2) Peristaltic Pump

Turbidity

9.93

Sample Information

Container Code/Preservative #

1

Filtered

No

No

Yes

1:15:00 PM

3.20 0.5 7.11 18012.36 0.38 -88.1 2.16

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

DTB-DTW

12:51

13:01

9.40

DTP-DTW

--

Sampling Time

Water Field Sampling Data Sheet

Signature

(Product Thickness) (Water Column) (Gallons/ft x Water Column)

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Total Bottles 3

1

1

NorthingEasting

Time

4.80 0.5 7.15 18112.36 0.39 -95.2 0.6813:11

Amber Glass

VOA-Glass

White Poly

Yellow Poly

Green Poly

Red Total Poly

Red Dissolved Poly

TOC

Final Field Parameters

FSDS QA: TJS 05/13/09

mhickey
Pencil

mhickey
Pencil



Client Name TrueGuard, LLC

Project Name Washougal

Sample Type

Groundwater

Sample Location MW-13

Date

05/04/09

Sample Depth 6

Sampling Method

(2) Peristaltic Pump

Sub Area

General Sampling Comments
Duplicate sample of MW13.

pH

7.04

Temp (C)

12.34

E Cond (uS/cm)

178

DO (mg/L)

0.26

EH

-77.1

Flowrate l/min

0.5

Time

10:35

Pore Volume

1.53

DT-Water

4.65

DT-Product

--

DT-Bottom

14.05

Project # 9009.01.12

Sample Name MW13D

Purge Vol (gal)

1.60

Water Quality Observations: Clear and colorless.

Sampling Date 5/4/2009

Sampling Event May 2009

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Sampler RGA

Hydrology/Level Measurements

Water Quality Data

Purge Method

(2) Peristaltic Pump

Turbidity

9.93

Sample Information

Container Code/Preservative #

1

Filtered

No

No

Yes

1:15:00 PM

3.20 0.5 7.11 18012.36 0.38 -88.1 2.16

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

DTB-DTW

12:51

13:01

9.40

DTP-DTW

--

Sampling Time

Water Field Sampling Data Sheet

Signature

(Product Thickness) (Water Column) (Gallons/ft x Water Column)

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Total Bottles 3

1

1

NorthingEasting

Time

4.80 0.5 7.15 18112.36 0.39 -95.2 0.6813:11

Amber Glass

VOA-Glass

White Poly

Yellow Poly

Green Poly

Red Total Poly

Red Dissolved Poly

TOC

Final Field Parameters

FSDS QA: TJS 05/13/09

mhickey
Pencil

mhickey
Pencil



Client Name TrueGuard, LLC

Project Name Washougal

Sample Type

Groundwater

Sample Location MW-14

Date

05/04/09

Sample Depth 6

Sampling Method

(2) Peristaltic Pump

Sub Area

General Sampling Comments

pH

6.88

Temp (C)

11.68

E Cond (uS/cm)

385

DO (mg/L)

1.34

EH

-79.7

Flowrate l/min

0.5

Time

10:38

Pore Volume

1.66

DT-Water

3.65

DT-Product

--

DT-Bottom

13.82

Project # 9009.01.12

Sample Name MW14

Purge Vol (gal)

1.75

Water Quality Observations: Clear and colorless.

Sampling Date 5/4/2009

Sampling Event May 2009

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Sampler RGA

Hydrology/Level Measurements

Water Quality Data

Purge Method

(2) Peristaltic Pump

Turbidity

7.29

Sample Information

Container Code/Preservative #

1

Filtered

No

No

Yes

2:20:00 PM

3.50 0.5 7.13 38411.68 1.17 -87.3 5.59

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

DTB-DTW

13:50

14:00

10.17

DTP-DTW

--

Sampling Time

Water Field Sampling Data Sheet

Signature

(Product Thickness) (Water Column) (Gallons/ft x Water Column)

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Total Bottles 3

1

1

NorthingEasting

Time

5.25 0.5 7.02 38411.66 0.82 -88.3 4.7414:14

Amber Glass

VOA-Glass

White Poly

Yellow Poly

Green Poly

Red Total Poly

Red Dissolved Poly

TOC

Final Field Parameters

FSDS QA: TJS 05/13/09

mhickey
Pencil

mhickey
Pencil



Client Name TrueGuard, LLC

Project Name Washougal

Sample Type

Groundwater

Sample Location MW-15

Date

05/04/09

Sample Depth 7

Sampling Method

(2) Peristaltic Pump

Sub Area

General Sampling Comments

pH

6.85

Temp (C)

12.40

E Cond (uS/cm)

418

DO (mg/L)

2.84

EH

-90.8

Flowrate l/min

0.5

Time

10:42

Pore Volume

1.67

DT-Water

4.2

DT-Product

--

DT-Bottom

14.47

Project # 9009.01.12

Sample Name MW15

Purge Vol (gal)

1.75

Water Quality Observations: Clear and colorless.

Sampling Date 5/4/2009

Sampling Event May 2009

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Sampler RGA

Hydrology/Level Measurements

Water Quality Data

Purge Method

(2) Peristaltic Pump

Turbidity

9.18

Sample Information

Container Code/Preservative #

1

Filtered

No

No

Yes

3:20:00 PM

3.50 0.5 6.80 41812.32 1.48 -89.2 5.61

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

DTB-DTW

14:50

14:58

10.27

DTP-DTW

--

Sampling Time

Water Field Sampling Data Sheet

Signature

(Product Thickness) (Water Column) (Gallons/ft x Water Column)

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Total Bottles 3

1

1

NorthingEasting

Time

5.25 0.5 6.75 41612.29 0.59 -87.3 1.2415:08

Amber Glass

VOA-Glass

White Poly

Yellow Poly

Green Poly

Red Total Poly

Red Dissolved Poly

TOC

Final Field Parameters

FSDS QA: TJS 05/13/09

mhickey
Pencil

mhickey
Pencil



Client Name TrueGuard, LLC

Project Name Washougal

Sample Type

Groundwater

Sample Location MW-16

Date

05/07/09

Sample Depth 5

Sampling Method

(2) Peristaltic Pump

Sub Area

General Sampling Comments

pH

7.61

Temp (C)

13.27

E Cond (uS/cm)

572

DO (mg/L)

2.62

EH

-18.4

Flowrate l/min

0.8

Time

07:48

Pore Volume

1.92

DT-Water

2.08

DT-Product

--

DT-Bottom

13.83

Project # 9009.01.12

Sample Name MW16

Purge Vol (gal)

2.0

Water Quality Observations: Clear and colorless.

Sampling Date 5/7/2009

Sampling Event May 2009

7223 NE Hazel Dell Avenue, Suite B, Vancouver, WA 98665 (360) 694-2691 Fax. (360) 906-1958

Sampler RGA

Hydrology/Level Measurements

Water Quality Data

Purge Method

(2) Peristaltic Pump

Turbidity

3.13

Sample Information

Container Code/Preservative #

1

2

Filtered

No

No/Yes

No

Yes

8:35:00 AM

4.0 0.8 7.57 58613.24 1.54 -73.8 1.09

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

DTB-DTW

08:05

08:20

11.75

DTP-DTW

--

Sampling Time

Water Field Sampling Data Sheet

Signature

(Product Thickness) (Water Column) (Gallons/ft x Water Column)

Methods: (1) Submersible Pump (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump (5) Dedicated Bailer (6) Inertia Pump (7) Other (specify)

Total Bottles 5

1

1

NorthingEasting

Time

6.0 0.8 7.66 58913.30 1.03 -90.2 2.4608:30

Amber Glass

VOA-Glass

White Poly

Yellow Poly

Green Poly

Red Total Poly

Red Dissolved Poly

TOC

Final Field Parameters

FSDS QA: TJS 05/13/09

mhickey
Pencil

mhickey
Pencil



 

ANALYTICAL REPORTS 





Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi Lab Order: 0905043

Specialty Analytical Date: 15-May-09

Client Sample ID: MW1

Lab ID: 0905043-01 Collection Date: 5/4/2009 11:15:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedLimit DF

DISSOLVED METALS BY ICP 6010A Analyst: zau
Boron 5/6/2009 4:32:48 PM0.0100 mg/L 10.0449

Chromium 5/6/2009 4:32:48 PM0.00500 mg/L 1ND

Copper 5/6/2009 4:32:48 PM0.0100 mg/L 1ND

Iron 5/6/2009 4:32:48 PM0.0100 mg/L 15.05

Manganese 5/6/2009 4:32:48 PM0.00100 mg/L 10.494

DISSOLVED METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 5/6/2009 7:00:00 PM1.0 ug/L 19.7

Client Sample ID: MW5

Lab ID: 0905043-02 Collection Date: 5/4/2009 10:15:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedLimit DF

DISSOLVED METALS BY ICP 6010A Analyst: zau
Boron 5/6/2009 4:37:54 PM0.0100 mg/L 10.129

Chromium 5/6/2009 4:37:54 PM0.00500 mg/L 10.00710

Copper 5/6/2009 4:37:54 PM0.0100 mg/L 1ND

Iron 5/6/2009 4:37:54 PM0.0100 mg/L 10.620

Manganese 5/6/2009 4:37:54 PM0.00100 mg/L 10.197

DISSOLVED METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 5/6/2009 7:07:00 PM1.0 ug/L 13.1

Client Sample ID: MW12

Lab ID: 0905043-03 Collection Date: 5/4/2009 12:25:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedLimit DF

DISSOLVED METALS BY ICP 6010A Analyst: zau
Boron 5/8/2009 12:19:24 PM0.100 mg/L 103.33

Chromium 5/6/2009 4:42:59 PM0.00500 mg/L 1ND

Copper 5/6/2009 4:42:59 PM0.0100 mg/L 1ND

Iron 5/6/2009 4:42:59 PM0.0100 mg/L 140.2

Manganese 5/8/2009 12:19:24 PM0.0100 mg/L 102.12

DISSOLVED METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 5/7/2009 4:54:00 PM20 ug/L 20630
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Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi Lab Order: 0905043

Specialty Analytical Date: 15-May-09

Client Sample ID: MW13

Lab ID: 0905043-04 Collection Date: 5/4/2009 1:15:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedLimit DF

DISSOLVED METALS BY ICP 6010A Analyst: zau
Boron 5/6/2009 4:48:06 PM0.0100 mg/L 10.879

Chromium 5/6/2009 4:48:06 PM0.00500 mg/L 1ND

Copper 5/6/2009 4:48:06 PM0.0100 mg/L 1ND

Iron 5/6/2009 4:48:06 PM0.0100 mg/L 117.1

Manganese 5/6/2009 4:48:06 PM0.00100 mg/L 11.39

DISSOLVED METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 5/6/2009 7:21:00 PM1.0 ug/L 135

Client Sample ID: MW13D

Lab ID: 0905043-05 Collection Date: 5/4/2009 1:15:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedLimit DF

DISSOLVED METALS BY ICP 6010A Analyst: zau
Boron 5/6/2009 4:12:45 PM0.0100 mg/L 10.803

Chromium 5/6/2009 4:12:45 PM0.00500 mg/L 1ND

Copper 5/6/2009 4:12:45 PM0.0100 mg/L 1ND

Iron 5/6/2009 4:12:45 PM0.0100 mg/L 115.6

Manganese 5/6/2009 4:12:45 PM0.00100 mg/L 11.30

DISSOLVED METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 5/6/2009 7:28:00 PM1.0 ug/L 133

Client Sample ID: MW14

Lab ID: 0905043-06 Collection Date: 5/4/2009 2:20:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedLimit DF

DISSOLVED METALS BY ICP 6010A Analyst: zau
Boron 5/6/2009 4:53:14 PM0.0100 mg/L 10.592

Chromium 5/6/2009 4:53:14 PM0.00500 mg/L 1ND

Copper 5/6/2009 4:53:14 PM0.0100 mg/L 1ND

Iron 5/6/2009 4:53:14 PM0.0100 mg/L 132.5

Manganese 5/8/2009 12:24:28 PM0.0100 mg/L 103.66

DISSOLVED METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 5/6/2009 7:48:00 PM1.0 ug/L 163
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Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi Lab Order: 0905043

Specialty Analytical Date: 15-May-09

Client Sample ID: MW15

Lab ID: 0905043-07 Collection Date: 5/4/2009 3:20:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedLimit DF

DISSOLVED METALS BY ICP 6010A Analyst: zau
Boron 5/8/2009 12:29:32 PM0.100 mg/L 101.34

Chromium 5/6/2009 5:13:32 PM0.00500 mg/L 1ND

Copper 5/6/2009 5:13:32 PM0.0100 mg/L 1ND

Iron 5/6/2009 5:13:32 PM0.0100 mg/L 125.2

Manganese 5/8/2009 12:29:32 PM0.0100 mg/L 103.58

DISSOLVED METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 5/6/2009 7:55:00 PM1.0 ug/L 134
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Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi Lab Order: 0905043

Specialty Analytical Date: 15-May-09

Client Sample ID: MW10

Lab ID: 0905043-08 Collection Date: 5/5/2009 9:45:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 5/7/2009 4:43:05 PM0.0100 mg/L 10.120

Calcium 5/7/2009 4:43:05 PM0.0500 mg/L 118.0

Chromium 5/7/2009 4:43:05 PM0.00500 mg/L 10.00720

Copper 5/7/2009 4:43:05 PM0.0100 mg/L 1ND

Iron 5/7/2009 4:43:05 PM0.0100 mg/L 114.6

Magnesium 5/7/2009 4:43:05 PM0.100 mg/L 17.48

Manganese 5/7/2009 4:43:05 PM0.00100 mg/L 11.16

Potassium 5/7/2009 4:43:05 PM0.200 mg/L 15.18

Sodium 5/7/2009 4:43:05 PM0.0500 mg/L 14.66

DISSOLVED METALS BY ICP 6010A Analyst: zau
Boron 5/6/2009 5:18:35 PM0.0100 mg/L 10.106

Chromium 5/6/2009 5:18:35 PM0.00500 mg/L 10.00670

Copper 5/6/2009 5:18:35 PM0.0100 mg/L 1ND

Iron 5/6/2009 5:18:35 PM0.0100 mg/L 114.4

Manganese 5/6/2009 5:18:35 PM0.00100 mg/L 11.18

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 5/7/2009 4:27:00 PM100 µg/L 1004900

DISSOLVED METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 5/7/2009 5:01:00 PM100 ug/L 1005000

DISSOLVED HEXAVALENT CHROMIUM SW7196A Analyst: zau
Chromium, Hexavalent 5/6/20090.00500 mg/L 1ND

ALKALINITY SM2320B Analyst: en
Alkalinity, Bicarbonate (As CaCO3) 5/7/200910.0 mg/L 192.4

Alkalinity, Carbonate (As CaCO3) 5/7/200910.0 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Chloride 5/7/20090.500 mg/L 13.14

Sulfate 5/7/20090.500 mg/L 10.510

NITRATE AS N E353.2 Analyst: en
Nitrogen, Nitrate (As N) 5/6/20090.0300 mg/L 10.0404

ORGANIC CARBON, TOTAL E415.1 Analyst: jrp
Organic Carbon, Total 5/11/20091.00 mg/L 12.36
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Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi Lab Order: 0905043

Specialty Analytical Date: 15-May-09

Client Sample ID: MW3

Lab ID: 0905043-09 Collection Date: 5/5/2009 8:35:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 5/7/2009 4:48:07 PM0.0100 mg/L 10.166

Calcium 5/7/2009 4:48:07 PM0.0500 mg/L 116.0

Chromium 5/7/2009 4:48:07 PM0.00500 mg/L 10.00920

Copper 5/7/2009 4:48:07 PM0.0100 mg/L 1ND

Iron 5/7/2009 4:48:07 PM0.0100 mg/L 15.90

Magnesium 5/7/2009 4:48:07 PM0.100 mg/L 14.57

Manganese 5/7/2009 4:48:07 PM0.00100 mg/L 10.866

Potassium 5/7/2009 4:48:07 PM0.200 mg/L 12.20

Sodium 5/7/2009 4:48:07 PM0.0500 mg/L 14.16

DISSOLVED METALS BY ICP 6010A Analyst: zau
Boron 5/6/2009 5:23:39 PM0.0100 mg/L 10.173

Chromium 5/6/2009 5:23:39 PM0.00500 mg/L 1ND

Copper 5/6/2009 5:23:39 PM0.0100 mg/L 1ND

Iron 5/6/2009 5:23:39 PM0.0100 mg/L 15.40

Manganese 5/6/2009 5:23:39 PM0.00100 mg/L 10.872

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 5/14/2009 11:08:00 AM10 µg/L 10420

DISSOLVED METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 5/7/2009 5:08:00 PM10 ug/L 10400

DISSOLVED HEXAVALENT CHROMIUM SW7196A Analyst: zau
Chromium, Hexavalent 5/6/20090.00500 mg/L 1ND

ALKALINITY SM2320B Analyst: en
Alkalinity, Bicarbonate (As CaCO3) 5/7/200910.0 mg/L 165.9

Alkalinity, Carbonate (As CaCO3) 5/7/200910.0 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Chloride 5/7/20090.500 mg/L 11.99

Sulfate 5/7/20090.500 mg/L 1ND

NITRATE AS N E353.2 Analyst: en
Nitrogen, Nitrate (As N) 5/6/20090.0300 mg/L 1ND

ORGANIC CARBON, TOTAL E415.1 Analyst: jrp
Organic Carbon, Total 5/11/20091.00 mg/L 12.54
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Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi Lab Order: 0905043

Specialty Analytical Date: 15-May-09

Client Sample ID: MW6

Lab ID: 0905043-10 Collection Date: 5/5/2009 10:45:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 5/7/2009 4:53:12 PM0.0100 mg/L 10.136

Calcium 5/7/2009 4:53:12 PM0.0500 mg/L 138.6

Chromium 5/7/2009 4:53:12 PM0.00500 mg/L 10.00540

Copper 5/7/2009 4:53:12 PM0.0100 mg/L 1ND

Iron 5/7/2009 4:53:12 PM0.0100 mg/L 116.3

Magnesium 5/7/2009 4:53:12 PM0.100 mg/L 114.8

Manganese 5/8/2009 11:02:46 AM0.0100 mg/L 102.40

Potassium 5/7/2009 4:53:12 PM0.200 mg/L 12.19

Sodium 5/7/2009 4:53:12 PM0.0500 mg/L 17.86

DISSOLVED METALS BY ICP 6010A Analyst: zau
Boron 5/6/2009 5:28:44 PM0.0100 mg/L 10.128

Chromium 5/6/2009 5:28:44 PM0.00500 mg/L 10.00510

Copper 5/6/2009 5:28:44 PM0.0100 mg/L 1ND

Iron 5/6/2009 5:28:44 PM0.0100 mg/L 116.4

Manganese 5/8/2009 12:34:36 PM0.0100 mg/L 102.35

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 5/6/2009 5:25:00 PM1.0 µg/L 15.0

DISSOLVED METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 5/6/2009 6:33:00 PM1.0 ug/L 14.2

DISSOLVED HEXAVALENT CHROMIUM SW7196A Analyst: zau
Chromium, Hexavalent 5/6/20090.00500 mg/L 1ND

ALKALINITY SM2320B Analyst: en
Alkalinity, Bicarbonate (As CaCO3) 5/7/200910.0 mg/L 1171

Alkalinity, Carbonate (As CaCO3) 5/7/200910.0 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Chloride 5/7/20090.500 mg/L 12.77

Sulfate 5/7/20090.500 mg/L 11.55

NITRATE AS N E353.2 Analyst: en
Nitrogen, Nitrate (As N) 5/6/20090.0300 mg/L 10.0352

ORGANIC CARBON, TOTAL E415.1 Analyst: jrp
Organic Carbon, Total 5/11/20091.00 mg/L 15.60
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Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi Lab Order: 0905043

Specialty Analytical Date: 15-May-09

Client Sample ID: MW11

Lab ID: 0905043-11 Collection Date: 5/5/2009 12:40:00 PM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 5/7/2009 4:58:15 PM0.0100 mg/L 10.271

Calcium 5/7/2009 4:58:15 PM0.0500 mg/L 184.2

Chromium 5/7/2009 4:58:15 PM0.00500 mg/L 1ND

Copper 5/7/2009 4:58:15 PM0.0100 mg/L 1ND

Iron 5/7/2009 4:58:15 PM0.0100 mg/L 153.6

Magnesium 5/7/2009 4:58:15 PM0.100 mg/L 140.2

Manganese 5/8/2009 11:07:49 AM0.0100 mg/L 106.00

Potassium 5/7/2009 4:58:15 PM0.200 mg/L 116.2

Sodium 5/7/2009 4:58:15 PM0.0500 mg/L 110.9

DISSOLVED METALS BY ICP 6010A Analyst: zau
Boron 5/6/2009 5:33:48 PM0.0100 mg/L 10.234

Chromium 5/6/2009 5:33:48 PM0.00500 mg/L 10.00520

Copper 5/6/2009 5:33:48 PM0.0100 mg/L 1ND

Iron 5/6/2009 5:33:48 PM0.0100 mg/L 152.1

Manganese 5/8/2009 12:39:40 PM0.0100 mg/L 106.25

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 5/7/2009 4:41:00 PM100 µg/L 1004000

DISSOLVED METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 5/7/2009 5:15:00 PM100 ug/L 1003000

DISSOLVED HEXAVALENT CHROMIUM SW7196A Analyst: zau
Chromium, Hexavalent 5/6/20090.00500 mg/L 1ND

ALKALINITY SM2320B Analyst: en
Alkalinity, Bicarbonate (As CaCO3) 5/7/200910.0 mg/L 1477

Alkalinity, Carbonate (As CaCO3) 5/7/200910.0 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Chloride 5/7/20090.500 mg/L 19.89

Sulfate 5/7/20090.500 mg/L 1ND

NITRATE AS N E353.2 Analyst: en
Nitrogen, Nitrate (As N) 5/6/20090.0300 mg/L 10.0666

ORGANIC CARBON, TOTAL E415.1 Analyst: jrp
Organic Carbon, Total 5/11/20091.00 mg/L 16.88
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Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi Lab Order: 0905043

Specialty Analytical Date: 15-May-09

Client Sample ID: MW16

Lab ID: 0905043-12 Collection Date: 5/7/2009 8:35:00 AM

Matrix: GROUNDWATER

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 5/11/2009 5:16:47 PM0.0100 mg/L 10.465

Calcium 5/11/2009 5:16:47 PM0.0500 mg/L 170.3

Chromium 5/11/2009 5:16:47 PM0.00500 mg/L 1ND

Copper 5/11/2009 5:16:47 PM0.0100 mg/L 1ND

Iron 5/11/2009 5:16:47 PM0.0100 mg/L 161.8

Magnesium 5/11/2009 5:16:47 PM0.100 mg/L 120.0

Manganese 5/13/2009 3:21:51 PM0.0100 mg/L 105.42

Potassium 5/11/2009 5:16:47 PM0.200 mg/L 14.95

Sodium 5/11/2009 5:16:47 PM0.0500 mg/L 18.74

DISSOLVED METALS BY ICP 6010A Analyst: zau
Boron 5/8/2009 12:49:47 PM0.0100 mg/L 10.427

Chromium 5/8/2009 12:49:47 PM0.00500 mg/L 1ND

Copper 5/8/2009 12:49:47 PM0.0100 mg/L 1ND

Iron 5/8/2009 12:49:47 PM0.0100 mg/L 160.8

Manganese 5/8/2009 12:44:43 PM0.0100 mg/L 105.08

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 5/14/2009 10:41:00 AM100 µg/L 1003000

DISSOLVED METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 5/8/2009 1:28:00 PM100 ug/L 1002800

DISSOLVED HEXAVALENT CHROMIUM SW7196A Analyst: zau
Chromium, Hexavalent 5/7/20090.00500 mg/L 1ND

ALKALINITY SM2320B Analyst: en
Alkalinity, Bicarbonate (As CaCO3) 5/7/200910.0 mg/L 1349

Alkalinity, Carbonate (As CaCO3) 5/7/200910.0 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Chloride 5/12/20090.500 mg/L 14.02

Sulfate 5/12/20090.500 mg/L 1ND

NITRATE AS N E353.2 Analyst: en
Nitrogen, Nitrate (As N) 5/8/20090.0300 mg/L 10.0614

ORGANIC CARBON, TOTAL E415.1 Analyst: jrp
Organic Carbon, Total 5/11/20091.00 mg/L 13.49
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15-May-09Date:Specialty Analytical

Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID MBLK-23176

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/7/2009

Prep Date: 5/7/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090507D

SeqNo: 601507

MBLKSampType: TestCode: 6010_W

Boron 0.0100ND

Calcium 0.0500ND

Chromium 0.00500ND

Copper 0.0100ND

Iron 0.0100ND

Magnesium J0.1000.0573

Manganese 0.00100ND

Potassium 0.200ND

Sodium 0.0500ND

Sample ID MBLK-23176

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/8/2009

Prep Date: 5/7/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090508A

SeqNo: 601620

MBLKSampType: TestCode: 6010_W

Boron 0.0100ND

Calcium 0.0500ND

Chromium 0.00500ND

Copper 0.0100ND

Iron J0.01000.0038

Magnesium J0.1000.0547

Manganese 0.00100ND

Potassium 0.200ND

Sodium J0.05000.0056

Sample ID MBLK-23196

Batch ID: 23196 TestNo: E6010A Analysis Date: 5/11/2009

Prep Date: 5/11/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090511B

SeqNo: 601891

MBLKSampType: TestCode: 6010_W

Boron 0.0100ND
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID MBLK-23196

Batch ID: 23196 TestNo: E6010A Analysis Date: 5/11/2009

Prep Date: 5/11/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090511B

SeqNo: 601891

MBLKSampType: TestCode: 6010_W

Calcium 0.0500ND

Chromium 0.00500ND

Copper 0.0100ND

Iron 0.0100ND

Magnesium J0.1000.0622

Manganese 0.00100ND

Potassium 0.200ND

Sodium 0.0500ND

Sample ID LCS-23176

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/7/2009

Prep Date: 5/7/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090507D

SeqNo: 601510

LCSSampType: TestCode: 6010_W

Boron 0.5 104 80 1200.0100 0 0 00.5216

Calcium 25 104 88.6 1140.0500 0 0 026.09

Chromium 0.25 106 93.9 1130.00500 0 0 00.2641

Copper 0.5 102 89.7 1170.0100 0 0 00.5117

Iron 0.5 105 86.2 1170.0100 0 0 00.5252

Magnesium 5 102 87.7 1170.100 0.0573 0 05.164

Manganese 0.05 104 94.6 1120.00100 0 0 00.052

Potassium 10 103 84.5 1180.200 0 0 010.32

Sodium 25 104 83.8 1210.0500 0 0 026.09

Sample ID LCS-23176

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/8/2009

Prep Date: 5/7/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090508A

SeqNo: 601621

LCSSampType: TestCode: 6010_W

Boron 0.5 97.3 80 1200.0100 0 0 00.4866

Calcium 25 102 88.6 1140.0500 0 0 025.54

Chromium 0.25 102 93.9 1130.00500 0 0 00.2541

Copper 0.5 97.7 89.7 1170.0100 0 0 00.4887
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID LCS-23176

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/8/2009

Prep Date: 5/7/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090508A

SeqNo: 601621

LCSSampType: TestCode: 6010_W

Iron 0.5 99.9 86.2 1170.0100 0.0038 0 00.5034

Magnesium 5 99.7 87.7 1170.100 0.0547 0 05.042

Manganese 0.05 99 94.6 1120.00100 0 0 00.0495

Potassium 10 98.8 84.5 1180.200 0 0 09.885

Sodium 25 98.3 83.8 1210.0500 0.0056 0 024.57

Sample ID LCS-23196

Batch ID: 23196 TestNo: E6010A Analysis Date: 5/11/2009

Prep Date: 5/11/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090511B

SeqNo: 601892

LCSSampType: TestCode: 6010_W

Boron 0.5 107 80 1200.0100 0 0 00.5373

Calcium 25 110 88.6 1140.0500 0 0 027.47

Chromium 0.25 110 93.9 1130.00500 0 0 00.2746

Copper 0.5 106 89.7 1170.0100 0 0 00.5317

Iron 0.5 108 86.2 1170.0100 0 0 00.5402

Magnesium 5 107 87.7 1170.100 0 0 05.361

Manganese 0.05 105 94.6 1120.00100 0 0 00.0527

Potassium 10 107 84.5 1180.200 0 0 010.66

Sodium 25 105 83.8 1210.0500 0 0 026.37

Sample ID A0905039-03CMS

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/7/2009

Prep Date: 5/7/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090507D

SeqNo: 601513

MSSampType: TestCode: 6010_W

Boron 0.5 105 88.2 1180.0100 0.0019 0 00.5258

Calcium 25 105 78.9 1250.0500 0.1029 0 026.4

Chromium 0.25 107 93.4 1120.00500 0 0 00.2677

Copper 0.5 102 92.7 1140.0100 0.0054 0 00.5154

Iron 0.5 105 75 1250.0100 0.1975 0 00.721

Magnesium 5 103 77.4 1240.100 0.0766 0 05.249

Manganese 0.05 105 83.9 1180.00100 0.0058 0 00.0584
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID A0905039-03CMS

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/7/2009

Prep Date: 5/7/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090507D

SeqNo: 601513

MSSampType: TestCode: 6010_W

Potassium 10 104 75 1250.200 0.127 0 010.5

Sodium 25 105 87.5 1210.0500 0.1785 0 026.37

Sample ID A0905039-03CMS

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/8/2009

Prep Date: 5/7/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090508A

SeqNo: 601624

MSSampType: TestCode: 6010_W

Boron 0.5 97.8 88.2 1180.0100 0 0 00.4888

Calcium 25 104 78.9 1250.0500 0.1314 0 026.06

Chromium 0.25 100 93.4 1120.00500 0.0014 0 00.2524

Copper 0.5 98 92.7 1140.0100 0 0 00.4901

Iron 0.5 101 75 1250.0100 0.1864 0 00.6891

Magnesium 5 101 77.4 1240.100 0.0755 0 05.133

Manganese 0.05 98.6 83.9 1180.00100 0.006 0 00.0553

Potassium 10 99.7 75 1250.200 0.1863 0 010.16

Sodium 25 99.4 87.5 1210.0500 0.1606 0 025.01

Sample ID A0905057-03CMS

Batch ID: 23196 TestNo: E6010A Analysis Date: 5/11/2009

Prep Date: 5/11/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090511B

SeqNo: 601896

MSSampType: TestCode: 6010_W

Boron 0.5 109 88.2 1180.0100 0 0 00.5461

Calcium 25 108 78.9 1250.0500 0.4327 0 027.44

Chromium 0.25 108 93.4 1120.00500 0.0022 0 00.2726

Copper 0.5 109 92.7 1140.0100 0 0 00.5436

Iron 0.5 125 75 125 S0.0100 0.5817 0 01.208

Magnesium 5 109 77.4 1240.100 0.1358 0 05.582

Manganese 0.05 104 83.9 1180.00100 0.0159 0 00.0681

Potassium 10 110 75 1250.200 0.9722 0 011.96

Sodium 25 108 87.5 1210.0500 0.4681 0 027.57
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID A0905039-03CMSD

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/7/2009

Prep Date: 5/7/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090507D

SeqNo: 601514

MSDSampType: TestCode: 6010_W

Boron 0.5 106 88.2 118 200.0100 0.0019 0.5258 1.490.5337

Calcium 25 106 78.9 125 200.0500 0.1029 26.4 0.60426.56

Chromium 0.25 110 93.4 112 200.00500 0 0.2677 2.650.2749

Copper 0.5 105 92.7 114 200.0100 0.0054 0.5154 2.680.5294

Iron 0.5 107 75 125 200.0100 0.1975 0.721 1.800.7341

Magnesium 5 106 77.4 124 200.100 0.0766 5.249 2.595.387

Manganese 0.05 108 83.9 118 200.00100 0.0058 0.0584 2.700.06

Potassium 10 104 75 125 200.200 0.127 10.5 0.19110.48

Sodium 25 105 87.5 121 200.0500 0.1785 26.37 0.34126.46

Sample ID A0905039-03CMSD

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/8/2009

Prep Date: 5/7/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090508A

SeqNo: 601625

MSDSampType: TestCode: 6010_W

Boron 0.5 101 88.2 118 200.0100 0 0.4888 2.780.5026

Calcium 25 104 78.9 125 200.0500 0.1314 26.06 0.53626.2

Chromium 0.25 103 93.4 112 200.00500 0.0014 0.2524 2.230.2581

Copper 0.5 101 92.7 114 200.0100 0 0.4901 2.580.5029

Iron 0.5 104 75 125 200.0100 0.1864 0.6891 2.140.704

Magnesium 5 103 77.4 124 200.100 0.0755 5.133 1.395.205

Manganese 0.05 101 83.9 118 200.00100 0.006 0.0553 2.500.0567

Potassium 10 103 75 125 200.200 0.1863 10.16 2.7210.44

Sodium 25 99.9 87.5 121 200.0500 0.1606 25.01 0.51825.14

Sample ID A0905057-03CMSD

Batch ID: 23196 TestNo: E6010A Analysis Date: 5/11/2009

Prep Date: 5/11/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090511B

SeqNo: 601897

MSDSampType: TestCode: 6010_W

Boron 0.5 108 88.2 118 200.0100 0 0.5461 0.8460.5415

Calcium 25 109 78.9 125 200.0500 0.4327 27.44 0.54527.59

Chromium 0.25 109 93.4 112 200.00500 0.0022 0.2726 0.5490.2741
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID A0905057-03CMSD

Batch ID: 23196 TestNo: E6010A Analysis Date: 5/11/2009

Prep Date: 5/11/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090511B

SeqNo: 601897

MSDSampType: TestCode: 6010_W

Copper 0.5 109 92.7 114 200.0100 0 0.5436 0.07360.5432

Iron 0.5 127 75 125 20 S0.0100 0.5817 1.208 0.5781.215

Magnesium 5 110 77.4 124 200.100 0.1358 5.582 0.9635.636

Manganese 0.05 105 83.9 118 200.00100 0.0159 0.0681 0.2930.0683

Potassium 10 109 75 125 200.200 0.9722 11.96 0.58711.89

Sodium 25 108 87.5 121 200.0500 0.4681 27.57 0.25427.5

Sample ID A0905039-03CDUP

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/7/2009

Prep Date: 5/7/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090507D

SeqNo: 601512

DUPSampType: TestCode: 6010_W

Boron 0 0 0 0 200.0100 0 0.0019 0ND

Calcium 0 0 0 0 200.0500 0 0.1029 0.2910.1032

Chromium 0 0 0 0 200.00500 0 0 0ND

Copper 0 0 0 0 20 J0.0100 0 0.0054 00.0044

Iron 0 0 0 0 200.0100 0 0.1975 1.480.1946

Magnesium 0 0 0 0 20 J0.100 0 0.0766 00.0802

Manganese 0 0 0 0 200.00100 0 0.0058 1.710.0059

Potassium 0 0 0 0 20 J0.200 0 0.127 00.1698

Sodium 0 0 0 0 200.0500 0 0.1785 1.750.1754

Sample ID A0905039-03CDUP

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/8/2009

Prep Date: 5/7/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090508A

SeqNo: 601623

DUPSampType: TestCode: 6010_W

Boron 0 0 0 0 200.0100 0 0 0ND

Calcium 0 0 0 0 200.0500 0 0.1314 7.820.1421

Chromium 0 0 0 0 200.00500 0 0.0014 0ND

Copper 0 0 0 0 20 J0.0100 0 0 00.002

Iron 0 0 0 0 200.0100 0 0.1864 0.9700.1846

Magnesium 0 0 0 0 20 J0.100 0 0.0755 00.078
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID A0905039-03CDUP

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/8/2009

Prep Date: 5/7/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090508A

SeqNo: 601623

DUPSampType: TestCode: 6010_W

Manganese 0 0 0 0 200.00100 0 0.006 10.50.0054

Potassium 0 0 0 0 200.200 0 0.1863 12.90.2119

Sodium 0 0 0 0 200.0500 0 0.1606 2.400.1645

Sample ID A0905057-03CDUP

Batch ID: 23196 TestNo: E6010A Analysis Date: 5/11/2009

Prep Date: 5/11/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090511B

SeqNo: 601895

DUPSampType: TestCode: 6010_W

Boron 0 0 0 0 200.0100 0 0 0ND

Calcium 0 0 0 0 200.0500 0 0.4327 5.480.4096

Chromium 0 0 0 0 20 J0.00500 0 0.0022 00.0008

Copper 0 0 0 0 200.0100 0 0 0ND

Iron 0 0 0 0 200.0100 0 0.5817 11.10.5203

Magnesium 0 0 0 0 200.100 0 0.1358 4.980.1292

Manganese 0 0 0 0 200.00100 0 0.0159 5.830.015

Potassium 0 0 0 0 200.200 0 0.9722 9.680.8824

Sodium 0 0 0 0 200.0500 0 0.4681 4.630.4469

Sample ID CCV

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090507D

SeqNo: 601506

CCVSampType: TestCode: 6010_W

Boron 0.5 104 90 1100.0100 0 0 00.5207

Calcium 25 104 90 1100.0500 0 0 026.07

Chromium 0.25 104 90 1100.00500 0 0 00.2612

Copper 0.5 102 90 1100.0100 0 0 00.5102

Iron 0.5 102 90 1100.0100 0 0 00.5106

Magnesium 5 102 90 1100.100 0 0 05.106

Manganese 0.05 103 90 1100.00100 0 0 00.0517

Potassium 10 102 90 1100.200 0 0 010.2

Sodium 25 101 90 1100.0500 0 0 025.32
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID CCV

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090507D

SeqNo: 601509

CCVSampType: TestCode: 6010_W

Boron 0.5 106 90 1100.0100 0 0 00.529

Calcium 25 107 90 1100.0500 0 0 026.86

Chromium 0.25 107 90 1100.00500 0 0 00.2672

Copper 0.5 103 90 1100.0100 0 0 00.5158

Iron 0.5 107 90 1100.0100 0 0 00.5349

Magnesium 5 104 90 1100.100 0 0 05.216

Manganese 0.05 106 90 1100.00100 0 0 00.0528

Potassium 10 105 90 1100.200 0 0 010.47

Sodium 25 104 90 1100.0500 0 0 026.01

Sample ID CCV

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090507D

SeqNo: 601517

CCVSampType: TestCode: 6010_W

Boron 0.5 99.8 90 1100.0100 0 0 00.4991

Calcium 25 104 90 1100.0500 0 0 026.03

Chromium 0.25 106 90 1100.00500 0 0 00.2652

Copper 0.5 98.1 90 1100.0100 0 0 00.4907

Iron 0.5 101 90 1100.0100 0 0 00.5028

Magnesium 5 99.4 90 1100.100 0 0 04.97

Manganese 0.05 103 90 1100.00100 0 0 00.0516

Potassium 10 93.5 90 1100.200 0 0 09.347

Sodium 25 97 90 1100.0500 0 0 024.24

Sample ID CCV

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090507D

SeqNo: 601522

CCVSampType: TestCode: 6010_W

Boron 0.5 99.7 90 1100.0100 0 0 00.4985

Calcium 25 104 90 1100.0500 0 0 025.95

Chromium 0.25 105 90 1100.00500 0 0 00.2613
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID CCV

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090507D

SeqNo: 601522

CCVSampType: TestCode: 6010_W

Copper 0.5 98.2 90 1100.0100 0 0 00.4909

Iron 0.5 99.3 90 1100.0100 0 0 00.4967

Magnesium 5 99.6 90 1100.100 0 0 04.978

Manganese 0.05 102 90 1100.00100 0 0 00.0511

Potassium 10 94.2 90 1100.200 0 0 09.416

Sodium 25 95.3 90 1100.0500 0 0 023.82

Sample ID CCV

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090507D

SeqNo: 601612

CCVSampType: TestCode: 6010_W

Manganese 0.05 99.2 90 1100.00100 0 0 00.0496

Sample ID CCV

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090507D

SeqNo: 601615

CCVSampType: TestCode: 6010_W

Manganese 0.05 99.8 90 1100.00100 0 0 00.0499

Sample ID CCV

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090508A

SeqNo: 601628

CCVSampType: TestCode: 6010_W

Boron 0.5 99.5 90 1100.0100 0 0 00.4977

Calcium 25 104 90 1100.0500 0 0 026.12

Chromium 0.25 101 90 1100.00500 0 0 00.2533

Copper 0.5 96.8 90 1100.0100 0 0 00.4839

Iron 0.5 100 90 1100.0100 0 0 00.5014

Magnesium 5 100 90 1100.100 0 0 05.001

Manganese 0.05 99.2 90 1100.00100 0 0 00.0496

Potassium 10 98.8 90 1100.200 0 0 09.878
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID CCV

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090508A

SeqNo: 601628

CCVSampType: TestCode: 6010_W

Sodium 25 96.6 90 1100.0500 0 0 024.14

Sample ID CCV

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/11/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090508A

SeqNo: 601834

CCVSampType: TestCode: 6010_W

Sodium 25 101 90 1100.0500 0 0 025.2

Sample ID CCV

Batch ID: 23196 TestNo: E6010A Analysis Date: 5/11/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090511B

SeqNo: 601890

CCVSampType: TestCode: 6010_W

Boron 0.5 105 90 1100.0100 0 0 00.525

Calcium 25 105 90 1100.0500 0 0 026.28

Chromium 0.25 108 90 1100.00500 0 0 00.2689

Copper 0.5 104 90 1100.0100 0 0 00.5176

Iron 0.5 106 90 1100.0100 0 0 00.5316

Magnesium 5 104 90 1100.100 0 0 05.207

Manganese 0.05 103 90 1100.00100 0 0 00.0515

Potassium 10 102 90 1100.200 0 0 010.19

Sodium 25 101 90 1100.0500 0 0 025.19

Sample ID CCV

Batch ID: 23196 TestNo: E6010A Analysis Date: 5/11/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090511B

SeqNo: 601901

CCVSampType: TestCode: 6010_W

Boron 0.5 104 90 1100.0100 0 0 00.518

Calcium 25 106 90 1100.0500 0 0 026.51

Chromium 0.25 105 90 1100.00500 0 0 00.2637

Copper 0.5 101 90 1100.0100 0 0 00.5054

Iron 0.5 104 90 1100.0100 0 0 00.5209
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID CCV

Batch ID: 23196 TestNo: E6010A Analysis Date: 5/11/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090511B

SeqNo: 601901

CCVSampType: TestCode: 6010_W

Magnesium 5 102 90 1100.100 0 0 05.099

Manganese 0.05 102 90 1100.00100 0 0 00.0509

Potassium 10 102 90 1100.200 0 0 010.15

Sodium 25 99.1 90 1100.0500 0 0 024.77

Sample ID CCV

Batch ID: 23196 TestNo: E6010A Analysis Date: 5/11/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090511B

SeqNo: 601977

CCVSampType: TestCode: 6010_W

Boron 0.5 102 90 1100.0100 0 0 00.5117

Calcium 25 106 90 1100.0500 0 0 026.43

Chromium 0.25 104 90 1100.00500 0 0 00.2602

Copper 0.5 101 90 1100.0100 0 0 00.5046

Iron 0.5 102 90 1100.0100 0 0 00.5107

Magnesium 5 102 90 1100.100 0 0 05.096

Potassium 10 100 90 1100.200 0 0 010.03

Sodium 25 96.8 90 1100.0500 0 0 024.21

Sample ID CCV

Batch ID: 23196 TestNo: E6010A Analysis Date: 5/11/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090511B

SeqNo: 601979

CCVSampType: TestCode: 6010_W

Boron 0.5 106 90 1100.0100 0 0 00.5307

Calcium 25 106 90 1100.0500 0 0 026.48

Chromium 0.25 106 90 1100.00500 0 0 00.2661

Copper 0.5 106 90 1100.0100 0 0 00.5281

Iron 0.5 106 90 1100.0100 0 0 00.5276

Magnesium 5 106 90 1100.100 0 0 05.311

Potassium 10 104 90 1100.200 0 0 010.43

Sodium 25 101 90 1100.0500 0 0 025.35
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID CCV

Batch ID: 23196 TestNo: E6010A Analysis Date: 5/13/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090511B

SeqNo: 602220

CCVSampType: TestCode: 6010_W

Manganese 0.05 100 90 1100.00100 0 0 00.0501

Sample ID ICV

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090507D

SeqNo: 601505

ICVSampType: TestCode: 6010_W

Boron 0.5 102 90 1100.0100 0 0 00.5109

Calcium 25 102 90 1100.0500 0 0 025.51

Chromium 0.25 105 90 1100.00500 0 0 00.2619

Copper 0.5 101 90 1100.0100 0 0 00.5031

Iron 0.5 101 90 1100.0100 0 0 00.5058

Magnesium 5 101 90 1100.100 0 0 05.041

Manganese 0.05 103 90 1100.00100 0 0 00.0516

Potassium 10 97.4 90 1100.200 0 0 09.737

Sodium 25 98.8 90 1100.0500 0 0 024.7

Sample ID ICV

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090507D

SeqNo: 601604

ICVSampType: TestCode: 6010_W

Manganese 0.05 98.6 90 1100.00100 0 0 00.0493

Sample ID ICV

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090508A

SeqNo: 601619

ICVSampType: TestCode: 6010_W

Boron 0.5 100 90 1100.0100 0 0 00.4998

Calcium 25 102 90 1100.0500 0 0 025.54

Chromium 0.25 101 90 1100.00500 0 0 00.2524

Copper 0.5 97.3 90 1100.0100 0 0 00.4867

Iron 0.5 101 90 1100.0100 0 0 00.5048
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID ICV

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090508A

SeqNo: 601619

ICVSampType: TestCode: 6010_W

Magnesium 5 101 90 1100.100 0 0 05.037

Manganese 0.05 98.6 90 1100.00100 0 0 00.0493

Potassium 10 101 90 1100.200 0 0 010.12

Sodium 25 99.9 90 1100.0500 0 0 024.98

Sample ID ICV

Batch ID: 23176 TestNo: E6010A Analysis Date: 5/11/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090508A

SeqNo: 601832

ICVSampType: TestCode: 6010_W

Sodium 25 97.8 90 1100.0500 0 0 024.44

Sample ID ICV

Batch ID: 23196 TestNo: E6010A Analysis Date: 5/11/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090511B

SeqNo: 601889

ICVSampType: TestCode: 6010_W

Boron 0.5 102 90 1100.0100 0 0 00.5078

Calcium 25 100 90 1100.0500 0 0 025.04

Chromium 0.25 103 90 1100.00500 0 0 00.2568

Copper 0.5 98.3 90 1100.0100 0 0 00.4916

Iron 0.5 99.1 90 1100.0100 0 0 00.4957

Magnesium 5 99.1 90 1100.100 0 0 04.957

Manganese 0.05 98.2 90 1100.00100 0 0 00.0491

Potassium 10 98.6 90 1100.200 0 0 09.865

Sodium 25 97.8 90 1100.0500 0 0 024.44

Sample ID ICV

Batch ID: 23196 TestNo: E6010A Analysis Date: 5/13/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090511B

SeqNo: 602210

ICVSampType: TestCode: 6010_W

Manganese 0.05 100 90 1100.00100 0 0 00.0502
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WDIS

Sample ID 0905043-05CMS

Batch ID: 23165 TestNo: 6010A Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW13D

Run ID: TJA IRIS_090506C

SeqNo: 600995

MSSampType: TestCode: 6010_WDIS

Chromium 0.25 103 93.4 1120.00500 0.0029 0 00.2606

Copper 0.5 97.9 92.7 1140.0100 0 0 00.4894

Iron 0.5 -116 75 125 S,MC0.0100 15.6 0 015.02

Manganese 0.05 -74 83.9 118 S,MC0.00100 1.303 0 01.266

Sample ID 0905043-05CMS

Batch ID: 23165 TestNo: 6010A Analysis Date: 5/8/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW13D

Run ID: TJA IRIS_090506C

SeqNo: 601632

MSSampType: TestCode: 6010_WDIS

Boron 2.5 89.1 88.2 1180.0500 0.8025 0 03.03

Sample ID 0905043-05CMSD

Batch ID: 23165 TestNo: 6010A Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW13D

Run ID: TJA IRIS_090506C

SeqNo: 600996

MSDSampType: TestCode: 6010_WDIS

Chromium 0.25 109 93.4 112 200.00500 0.0029 0.2606 5.490.2753

Copper 0.5 104 92.7 114 200.0100 0 0.4894 5.680.518

Iron 0.5 -120 75 125 20 S,MC0.0100 15.6 15.02 0.13315

Manganese 0.05 -72 83.9 118 20 S,MC0.00100 1.303 1.266 0.07901.267

Sample ID 0905043-05CMSD

Batch ID: 23165 TestNo: 6010A Analysis Date: 5/8/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW13D

Run ID: TJA IRIS_090506C

SeqNo: 601633

MSDSampType: TestCode: 6010_WDIS

Boron 2.5 90.8 88.2 118 200.0500 0.8025 3.03 1.383.072

Sample ID 0905043-05CDUP

Batch ID: 23165 TestNo: 6010A Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW13D

Run ID: TJA IRIS_090506C

SeqNo: 600994

DUPSampType: TestCode: 6010_WDIS
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WDIS

Sample ID 0905043-05CDUP

Batch ID: 23165 TestNo: 6010A Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW13D

Run ID: TJA IRIS_090506C

SeqNo: 600994

DUPSampType: TestCode: 6010_WDIS

Boron 0 0 0 0 200.0100 0 0.8025 1.610.7897

Chromium 0 0 0 0 20 J0.00500 0 0.0029 00.0027

Copper 0 0 0 0 200.0100 0 0 0ND

Iron 0 0 0 0 200.0100 0 15.6 1.8815.31

Manganese 0 0 0 0 200.00100 0 1.303 1.621.282

Sample ID CCV

Batch ID: 23165 TestNo: 6010A Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090506C

SeqNo: 600991

CCVSampType: TestCode: 6010_WDIS

Boron 0.5 100 90 1100.0100 0 0 00.4998

Chromium 0.25 104 90 1100.00500 0 0 00.2592

Copper 0.5 98.9 90 1100.0100 0 0 00.4943

Iron 0.5 100 90 1100.0100 0 0 00.5024

Manganese 0.05 103 90 1100.00100 0 0 00.0514

Sample ID CCV

Batch ID: 23165 TestNo: 6010A Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090506C

SeqNo: 601002

CCVSampType: TestCode: 6010_WDIS

Boron 0.5 100 90 1100.0100 0 0 00.5011

Chromium 0.25 101 90 1100.00500 0 0 00.2519

Copper 0.5 96.8 90 1100.0100 0 0 00.4838

Iron 0.5 103 90 1100.0100 0 0 00.5148

Manganese 0.05 103 90 1100.00100 0 0 00.0513

Sample ID CCV

Batch ID: 23165 TestNo: 6010A Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090506C

SeqNo: 601008

CCVSampType: TestCode: 6010_WDIS

Boron 0.5 97.2 90 1100.0100 0 0 00.4862
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WDIS

Sample ID CCV

Batch ID: 23165 TestNo: 6010A Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090506C

SeqNo: 601008

CCVSampType: TestCode: 6010_WDIS

Chromium 0.25 101 90 1100.00500 0 0 00.2525

Copper 0.5 94.9 90 1100.0100 0 0 00.4747

Iron 0.5 99.7 90 1100.0100 0 0 00.4983

Manganese 0.05 101 90 1100.00100 0 0 00.0503

Sample ID CCV

Batch ID: 23165 TestNo: 6010A Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090506C

SeqNo: 601631

CCVSampType: TestCode: 6010_WDIS

Boron 0.5 96.4 90 1100.0100 0 0 00.4819

Chromium 0.25 101 90 1100.00500 0 0 00.2515

Copper 0.5 95.5 90 1100.0100 0 0 00.4777

Iron 0.5 103 90 1100.0100 0 0 00.5128

Manganese 0.05 99.8 90 1100.00100 0 0 00.0499

Sample ID CCV

Batch ID: 23165 TestNo: 6010A Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090506C

SeqNo: 601641

CCVSampType: TestCode: 6010_WDIS

Boron 0.5 97.9 90 1100.0100 0 0 00.4893

Chromium 0.25 100 90 1100.00500 0 0 00.25

Copper 0.5 96.7 90 1100.0100 0 0 00.4836

Iron 0.5 101 90 1100.0100 0 0 00.5065

Manganese 0.05 99.8 90 1100.00100 0 0 00.0499

Sample ID ICV

Batch ID: 23165 TestNo: 6010A Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090506C

SeqNo: 600988

ICVSampType: TestCode: 6010_WDIS

Boron 0.5 101 90 1100.0100 0 0 00.5062

Chromium 0.25 103 90 1100.00500 0 0 00.2585
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_WDIS

Sample ID ICV

Batch ID: 23165 TestNo: 6010A Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090506C

SeqNo: 600988

ICVSampType: TestCode: 6010_WDIS

Copper 0.5 100 90 1100.0100 0 0 00.5005

Iron 0.5 99.9 90 1100.0100 0 0 00.4993

Manganese 0.05 102 90 1100.00100 0 0 00.0509

Sample ID ICV

Batch ID: 23165 TestNo: 6010A Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090506C

SeqNo: 601630

ICVSampType: TestCode: 6010_WDIS

Boron 0.5 100 90 1100.0100 0 0 00.4998

Chromium 0.25 101 90 1100.00500 0 0 00.2524

Copper 0.5 97.3 90 1100.0100 0 0 00.4867

Iron 0.5 101 90 1100.0100 0 0 00.5048

Manganese 0.05 98.6 90 1100.00100 0 0 00.0493
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_W

Sample ID MBLK-23163

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 600942

MBLKSampType: TestCode: 6020_W

Arsenic 1.0ND

Sample ID MBLK-23163

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506E

SeqNo: 602005

MBLKSampType: TestCode: 6020_W

Arsenic 1.0ND

Sample ID MBLK-23202

Batch ID: 23202 TestNo: SW6020 Analysis Date: 5/14/2009

Prep Date: 5/12/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090514A

SeqNo: 602388

MBLKSampType: TestCode: 6020_W

Arsenic 1.0ND

Sample ID LCS-23163

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 600943

LCSSampType: TestCode: 6020_W

Arsenic 50 94.4 80 1201.0 0 0 047.18

Sample ID LCS-23163

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506E

SeqNo: 602006

LCSSampType: TestCode: 6020_W

Arsenic 50 94.4 80 1201.0 0 0 047.18

Sample ID LCS-23202

Batch ID: 23202 TestNo: SW6020 Analysis Date: 5/14/2009

Prep Date: 5/12/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090514A

SeqNo: 602389

LCSSampType: TestCode: 6020_W
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_W

Sample ID LCS-23202

Batch ID: 23202 TestNo: SW6020 Analysis Date: 5/14/2009

Prep Date: 5/12/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090514A

SeqNo: 602389

LCSSampType: TestCode: 6020_W

Arsenic 50 94.3 80 1201.0 0 0 047.14

Sample ID A0905031-03CMS

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 600946

MSSampType: TestCode: 6020_W

Arsenic 50 96.3 70 1301.0 1.653 0 049.8

Sample ID A0905031-03CMS

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506E

SeqNo: 602009

MSSampType: TestCode: 6020_W

Arsenic 50 96.3 70 1301.0 1.653 0 049.8

Sample ID 0905043-12BMS

Batch ID: 23202 TestNo: SW6020 Analysis Date: 5/14/2009

Prep Date: 5/12/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: MW16

Run ID: ICPMS_090514A

SeqNo: 602392

MSSampType: TestCode: 6020_W

Arsenic 50 200 70 130 S,MC100 2994 0 03094

Sample ID A0905031-03CMSD

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 600947

MSDSampType: TestCode: 6020_W

Arsenic 50 94.6 70 130 201.0 1.653 49.8 1.7048.96

Sample ID A0905031-03CMSD

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506E

SeqNo: 602010

MSDSampType: TestCode: 6020_W
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_W

Sample ID A0905031-03CMSD

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506E

SeqNo: 602010

MSDSampType: TestCode: 6020_W

Arsenic 50 94.6 70 130 201.0 1.653 49.8 1.7048.96

Sample ID 0905043-12BMSD

Batch ID: 23202 TestNo: SW6020 Analysis Date: 5/14/2009

Prep Date: 5/12/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: MW16

Run ID: ICPMS_090514A

SeqNo: 602393

MSDSampType: TestCode: 6020_W

Arsenic 50 132 70 130 20 S,MC100 2994 3094 1.103060

Sample ID A0905031-03CDUP

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 600945

DUPSampType: TestCode: 6020_W

Arsenic 0 0 0 0 201.0 0 1.653 0.2421.657

Sample ID A0905031-03CDUP

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506E

SeqNo: 602008

DUPSampType: TestCode: 6020_W

Arsenic 0 0 0 0 201.0 0 1.653 0.2421.657

Sample ID 0905043-12BDUP

Batch ID: 23202 TestNo: SW6020 Analysis Date: 5/14/2009

Prep Date: 5/12/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: MW16

Run ID: ICPMS_090514A

SeqNo: 602391

DUPSampType: TestCode: 6020_W

Arsenic 0 0 0 0 20100 0 2994 2.963084

Sample ID CCV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 600941

CCVSampType: TestCode: 6020_W
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_W

Sample ID CCV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 600941

CCVSampType: TestCode: 6020_W

Arsenic 50 101 90 1101.0 0 0 050.69

Sample ID CCV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 600948

CCVSampType: TestCode: 6020_W

Arsenic 50 101 90 1101.0 0 0 050.27

Sample ID CCV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 600955

CCVSampType: TestCode: 6020_W

Arsenic 50 99.5 90 1101.0 0 0 049.73

Sample ID CCV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 600964

CCVSampType: TestCode: 6020_W

Arsenic 50 99.4 90 1101.0 0 0 049.71

Sample ID CCV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 601296

CCVSampType: TestCode: 6020_W

Arsenic 50 105 90 1101.0 0 0 052.61

Sample ID CCV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 601301

CCVSampType: TestCode: 6020_W
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_W

Sample ID CCV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 601301

CCVSampType: TestCode: 6020_W

Arsenic 50 104 90 1101.0 0 0 051.99

Sample ID CCV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506E

SeqNo: 602004

CCVSampType: TestCode: 6020_W

Arsenic 50 101 90 1101.0 0 0 050.69

Sample ID CCV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506E

SeqNo: 602011

CCVSampType: TestCode: 6020_W

Arsenic 50 101 90 1101.0 0 0 050.27

Sample ID CCV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506E

SeqNo: 602012

CCVSampType: TestCode: 6020_W

Arsenic 50 99.5 90 1101.0 0 0 049.73

Sample ID CCV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506E

SeqNo: 602014

CCVSampType: TestCode: 6020_W

Arsenic 50 99.4 90 1101.0 0 0 049.71

Sample ID CCV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/14/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 602386

CCVSampType: TestCode: 6020_W
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_W

Sample ID CCV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/14/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 602386

CCVSampType: TestCode: 6020_W

Arsenic 50 102 90 1101.0 0 0 050.88

Sample ID CCV

Batch ID: 23202 TestNo: SW6020 Analysis Date: 5/14/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090514A

SeqNo: 602395

CCVSampType: TestCode: 6020_W

Arsenic 50 102 90 1101.0 0 0 050.88

Sample ID ICV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 600940

ICVSampType: TestCode: 6020_W

Arsenic 50 99.6 90 1101.0 0 0 049.79

Sample ID ICV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 601291

ICVSampType: TestCode: 6020_W

Arsenic 50 104 90 1101.0 0 0 052.16

Sample ID ICV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506E

SeqNo: 602003

ICVSampType: TestCode: 6020_W

Arsenic 50 99.6 90 1101.0 0 0 049.79

Sample ID ICV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/14/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 602378

ICVSampType: TestCode: 6020_W
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_W

Sample ID ICV

Batch ID: 23163 TestNo: SW6020 Analysis Date: 5/14/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506C

SeqNo: 602378

ICVSampType: TestCode: 6020_W

Arsenic 50 103 90 1101.0 0 0 051.44

Sample ID ICV

Batch ID: 23202 TestNo: SW6020 Analysis Date: 5/14/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090514A

SeqNo: 602387

ICVSampType: TestCode: 6020_W

Arsenic 50 103 90 1101.0 0 0 051.44
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_WDISS

Sample ID 0905043-10CMS

Batch ID: 23164 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: ug/L

PQL

Client ID: MW6

Run ID: ICPMS_090506A

SeqNo: 600911

MSSampType: TestCode: 6020_WDISS

Arsenic 50 104 70 1301.0 4.242 0 056.22

Sample ID 0905043-10CMSD

Batch ID: 23164 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: ug/L

PQL

Client ID: MW6

Run ID: ICPMS_090506A

SeqNo: 600912

MSDSampType: TestCode: 6020_WDISS

Arsenic 50 105 70 130 201.0 4.242 56.22 0.56856.54

Sample ID 0905043-10CDUP

Batch ID: 23164 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date: 5/6/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: ug/L

PQL

Client ID: MW6

Run ID: ICPMS_090506A

SeqNo: 600910

DUPSampType: TestCode: 6020_WDISS

Arsenic 0 0 0 0 201.0 0 4.242 2.514.35

Sample ID CCV

Batch ID: 23164 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: ug/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506A

SeqNo: 600907

CCVSampType: TestCode: 6020_WDISS

Arsenic 50 99.4 90 1101.0 0 0 049.71

Sample ID CCV

Batch ID: 23164 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: ug/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506A

SeqNo: 600918

CCVSampType: TestCode: 6020_WDISS

Arsenic 50 101 90 1101.0 0 0 050.51

Sample ID CCV

Batch ID: 23164 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: ug/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506A

SeqNo: 600924

CCVSampType: TestCode: 6020_WDISS
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_WDISS

Sample ID CCV

Batch ID: 23164 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: ug/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506A

SeqNo: 600924

CCVSampType: TestCode: 6020_WDISS

Arsenic 50 109 90 1101.0 0 0 054.34

Sample ID CCV

Batch ID: 23164 TestNo: SW6020 Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: ug/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506A

SeqNo: 601315

CCVSampType: TestCode: 6020_WDISS

Arsenic 50 105 90 1101.0 0 0 052.61

Sample ID CCV

Batch ID: 23164 TestNo: SW6020 Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: ug/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506A

SeqNo: 601320

CCVSampType: TestCode: 6020_WDISS

Arsenic 50 104 90 1101.0 0 0 051.99

Sample ID CCV

Batch ID: 23164 TestNo: SW6020 Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: ug/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506A

SeqNo: 601664

CCVSampType: TestCode: 6020_WDISS

Arsenic 50 105 90 1101.0 0 0 052.65

Sample ID ICV

Batch ID: 23164 TestNo: SW6020 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: ug/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506A

SeqNo: 600906

ICVSampType: TestCode: 6020_WDISS

Arsenic 50 99.6 90 1101.0 0 0 049.79

Sample ID ICV

Batch ID: 23164 TestNo: SW6020 Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: ug/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506A

SeqNo: 601314

ICVSampType: TestCode: 6020_WDISS
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_WDISS

Sample ID ICV

Batch ID: 23164 TestNo: SW6020 Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: ug/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506A

SeqNo: 601314

ICVSampType: TestCode: 6020_WDISS

Arsenic 50 104 90 1101.0 0 0 052.16

Sample ID ICV

Batch ID: 23164 TestNo: SW6020 Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: ug/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090506A

SeqNo: 601662

ICVSampType: TestCode: 6020_WDISS

Arsenic 50 106 90 1101.0 0 0 053.05
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi
Work Order: 0905043

ANALYTICAL QC SUMMARY REPORT
TestCode: ALK_CWA

Sample ID: MB-R55800

Batch ID: R55800 TestNo: SM2320B Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: MANTECH_090507A

SeqNo: 601264

MBLKSampType: TestCode: ALK_CWA

Alkalinity, Bicarbonate (As CaCO3) J10.01.81
Alkalinity, Carbonate (As CaCO3) 10.0ND
Alkalinity, Total (As CaCO3) J10.01.81

Sample ID: LCS-R55800

Batch ID: R55800 TestNo: SM2320B Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: MANTECH_090507A

SeqNo: 601263

LCSSampType: TestCode: ALK_CWA

Alkalinity, Total (As CaCO3) 300 96.8 87.5 11110.0 1.81 0 0292.2

Sample ID: 0905043-08AMS

Batch ID: R55800 TestNo: SM2320B Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW10

Run ID: MANTECH_090507A

SeqNo: 601256

MSSampType: TestCode: ALK_CWA

Alkalinity, Total (As CaCO3) 100 82.7 80 10010.0 92.38 0 0175.1

Sample ID: 0905043-08AMSD

Batch ID: R55800 TestNo: SM2320B Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW10

Run ID: MANTECH_090507A

SeqNo: 601257

MSDSampType: TestCode: ALK_CWA

Alkalinity, Total (As CaCO3) 100 85.1 80 120 2010.0 92.38 175.1 1.37177.5

Sample ID: CCV

Batch ID: R55800 TestNo: SM2320B Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: MANTECH_090507A

SeqNo: 601262

CCVSampType: TestCode: ALK_CWA

Alkalinity, Total (As CaCO3) 250 94.3 80 12010.0 0 0 0235.7
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: CR6_WDISS

Sample ID MBLK

Batch ID: R55755 TestNo: SW7196A Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: GENESIS-1_090506A

SeqNo: 600673

MBLKSampType: TestCode: CR6_WDISS

Chromium, Hexavalent 0.00500ND

Sample ID MBLK

Batch ID: R55782 TestNo: SW7196A Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: GENESIS-1_090507A

SeqNo: 601085

MBLKSampType: TestCode: CR6_WDISS

Chromium, Hexavalent 0.00500ND

Sample ID LCS

Batch ID: R55755 TestNo: SW7196A Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: GENESIS-1_090506A

SeqNo: 600674

LCSSampType: TestCode: CR6_WDISS

Chromium, Hexavalent 0.05 94.3 80 1200.00500 0 0 00.04717

Sample ID LCS

Batch ID: R55782 TestNo: SW7196A Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: GENESIS-1_090507A

SeqNo: 601086

LCSSampType: TestCode: CR6_WDISS

Chromium, Hexavalent 0.05 92.7 80 1200.00500 0 0 00.04635

Sample ID 0905043-09DMS

Batch ID: R55755 TestNo: SW7196A Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW3

Run ID: GENESIS-1_090506A

SeqNo: 600677

MSSampType: TestCode: CR6_WDISS

Chromium, Hexavalent 0.05 79.5 75 1250.00500 0 0 00.03977

Sample ID 0905043-12DMS

Batch ID: R55782 TestNo: SW7196A Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW16

Run ID: GENESIS-1_090507A

SeqNo: 601091

MSSampType: TestCode: CR6_WDISS
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: CR6_WDISS

Sample ID 0905043-12DMS

Batch ID: R55782 TestNo: SW7196A Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW16

Run ID: GENESIS-1_090507A

SeqNo: 601091

MSSampType: TestCode: CR6_WDISS

Chromium, Hexavalent 0.05 106 75 125 CN0.00500 0 0 00.05292

Sample ID 0905043-09DMSD

Batch ID: R55755 TestNo: SW7196A Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW3

Run ID: GENESIS-1_090506A

SeqNo: 600678

MSDSampType: TestCode: CR6_WDISS

Chromium, Hexavalent 0.05 77.9 75 125 200.00500 0 0.03977 2.080.03895

Sample ID 0905043-09DDUP

Batch ID: R55755 TestNo: SW7196A Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW3

Run ID: GENESIS-1_090506A

SeqNo: 600676

DUPSampType: TestCode: CR6_WDISS

Chromium, Hexavalent 0 0 0 0 200.00500 0 0 0ND

Sample ID 0905043-12DDUP

Batch ID: R55782 TestNo: SW7196A Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW16

Run ID: GENESIS-1_090507A

SeqNo: 601088

DUPSampType: TestCode: CR6_WDISS

Chromium, Hexavalent 0 0 0 0 200.00500 0 0 0ND
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: IC_GW

Sample ID MB-R55793

Batch ID: R55793 TestNo: SW9056 Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: IC_090507B

SeqNo: 601202

MBLKSampType: TestCode: IC_GW

Chloride J0.5000.15

Sulfate J0.5000.11

Sample ID MB-R55859

Batch ID: R55859 TestNo: SW9056 Analysis Date: 5/12/2009

Prep Date: 5/12/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: IC_090512A

SeqNo: 602107

MBLKSampType: TestCode: IC_GW

Chloride J0.5000.14

Sulfate J0.5000.13

Sample ID LCS-R55793

Batch ID: R55793 TestNo: SW9056 Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: IC_090507B

SeqNo: 601201

LCSSampType: TestCode: IC_GW

Chloride 12.5 90.9 85.6 1170.500 0.15 0 011.51

Sulfate 12.5 94.6 89.6 1120.500 0.11 0 011.93

Sample ID LCS-R55859

Batch ID: R55859 TestNo: SW9056 Analysis Date: 5/12/2009

Prep Date: 5/12/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: IC_090512A

SeqNo: 602106

LCSSampType: TestCode: IC_GW

Chloride 12.5 89.6 85.6 1170.500 0.14 0 011.34

Sulfate 12.5 93.1 89.6 1120.500 0.13 0 011.77

Sample ID A0904168-04AMS

Batch ID: R55793 TestNo: SW9056 Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: IC_090507B

SeqNo: 601198

MSSampType: TestCode: IC_GW

Chloride 50 81.2 67.5 1295.00 5 0 045.6

Sulfate 50 89.2 69.1 1225.00 158.3 0 0202.9
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: IC_GW

Sample ID 0905043-12AMS

Batch ID: R55859 TestNo: SW9056 Analysis Date: 5/12/2009

Prep Date: 5/12/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW16

Run ID: IC_090512A

SeqNo: 602103

MSSampType: TestCode: IC_GW

Chloride 5 69.4 67.5 1290.500 4.02 0 07.49

Sulfate 5 104 69.1 1220.500 0.18 0 05.37

Sample ID A0904168-04AMSD

Batch ID: R55793 TestNo: SW9056 Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: IC_090507B

SeqNo: 601199

MSDSampType: TestCode: IC_GW

Chloride 50 85.8 67.5 129 205.00 5 45.6 4.9247.9

Sulfate 50 94.8 69.1 122 205.00 158.3 202.9 1.37205.7

Sample ID 0905043-12AMSD

Batch ID: R55859 TestNo: SW9056 Analysis Date: 5/12/2009

Prep Date: 5/12/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW16

Run ID: IC_090512A

SeqNo: 602104

MSDSampType: TestCode: IC_GW

Chloride 5 67.6 67.5 129 200.500 4.02 7.49 1.217.4

Sulfate 5 102 69.1 122 200.500 0.18 5.37 1.695.28

Sample ID CCV

Batch ID: R55793 TestNo: SW9056 Analysis Date: 5/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: IC_090507B

SeqNo: 601200

CCVSampType: TestCode: IC_GW

Chloride 10 90.5 90 1100.500 0 0 09.05

Sulfate 10 94.9 90 1100.500 0 0 09.49

Sample ID CCV

Batch ID: R55859 TestNo: SW9056 Analysis Date: 5/12/2009

Prep Date: 5/12/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: IC_090512A

SeqNo: 602105

CCVSampType: TestCode: IC_GW

Chloride 10 93.2 90 1100.500 0 0 09.32

Sulfate 10 95.8 90 1100.500 0 0 09.58
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: NO3_W

Sample ID MB-R55790

Batch ID: R55790 TestNo: E353.2 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: LACHAT_090506E

SeqNo: 601176

MBLKSampType: TestCode: NO3_W

Nitrogen, Nitrate (As N) 0.0300ND

Sample ID MB-R55820

Batch ID: R55820 TestNo: E353.2 Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: LACHAT_090508A

SeqNo: 601707

MBLKSampType: TestCode: NO3_W

Nitrogen, Nitrate (As N) 0.0300ND

Sample ID LCS-R55790

Batch ID: R55790 TestNo: E353.2 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: LACHAT_090506E

SeqNo: 601175

LCSSampType: TestCode: NO3_W

Nitrogen, Nitrate (As N) 1.5 99 84.7 1150.0300 0 0 01.485

Sample ID LCS-R55820

Batch ID: R55820 TestNo: E353.2 Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: LACHAT_090508A

SeqNo: 601706

LCSSampType: TestCode: NO3_W

Nitrogen, Nitrate (As N) 1.5 103 84.7 1150.0300 0 0 01.538

Sample ID 0905043-08AMS

Batch ID: R55790 TestNo: E353.2 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW10

Run ID: LACHAT_090506E

SeqNo: 601165

MSSampType: TestCode: NO3_W

Nitrogen, Nitrate (As N) 0.5 93.7 73.1 1250.0300 0.0404 0 00.5089

Sample ID 0905043-12AMS

Batch ID: R55820 TestNo: E353.2 Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW16

Run ID: LACHAT_090508A

SeqNo: 601704

MSSampType: TestCode: NO3_W
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: NO3_W

Sample ID 0905043-12AMS

Batch ID: R55820 TestNo: E353.2 Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW16

Run ID: LACHAT_090508A

SeqNo: 601704

MSSampType: TestCode: NO3_W

Nitrogen, Nitrate (As N) 0.5 76.4 73.1 1250.0300 0.0614 0 00.4434

Sample ID 0905043-08AMSD

Batch ID: R55790 TestNo: E353.2 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW10

Run ID: LACHAT_090506E

SeqNo: 601166

MSDSampType: TestCode: NO3_W

Nitrogen, Nitrate (As N) 0.5 95.6 73.1 125 200.0300 0.0404 0.5089 1.810.5182

Sample ID 0905043-12AMSD

Batch ID: R55820 TestNo: E353.2 Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW16

Run ID: LACHAT_090508A

SeqNo: 601705

MSDSampType: TestCode: NO3_W

Nitrogen, Nitrate (As N) 0.5 82.9 73.1 125 200.0300 0.0614 0.4434 7.090.476

Sample ID CCV

Batch ID: R55790 TestNo: E353.2 Analysis Date: 5/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: LACHAT_090506E

SeqNo: 601174

CCVSampType: TestCode: NO3_W

Nitrogen, Nitrate (As N) 1 105 90 1100.0300 0 0 01.053

Sample ID CCV

Batch ID: R55820 TestNo: E353.2 Analysis Date: 5/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: LACHAT_090508A

SeqNo: 601708

CCVSampType: TestCode: NO3_W

Nitrogen, Nitrate (As N) 1.5 107 90 1100.0300 0 0 01.6
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: TrueGuard / 9009.01.12

CLIENT: Maul, Foster & Alongi

Work Order: 0905043
ANALYTICAL QC SUMMARY REPORT

TestCode: TOC_W

Sample ID MBLK

Batch ID: R55854 TestNo: E415.1 Analysis Date: 5/11/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TOC-APOLLO_090511A

SeqNo: 602040

MBLKSampType: TestCode: TOC_W

Organic Carbon, Total J1.000.24

Sample ID LCS

Batch ID: R55854 TestNo: E415.1 Analysis Date: 5/11/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TOC-APOLLO_090511A

SeqNo: 602039

LCSSampType: TestCode: TOC_W

Organic Carbon, Total 10 104 84.1 1091.00 0 0 010.43

Sample ID 0905043-12EMS

Batch ID: R55854 TestNo: E415.1 Analysis Date: 5/11/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW16

Run ID: TOC-APOLLO_090511A

SeqNo: 602046

MSSampType: TestCode: TOC_W

Organic Carbon, Total 5 113 74.7 1211.00 3.49 0 09.12

Sample ID 0905043-12EMSD

Batch ID: R55854 TestNo: E415.1 Analysis Date: 5/11/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: MW16

Run ID: TOC-APOLLO_090511A

SeqNo: 602047

MSDSampType: TestCode: TOC_W

Organic Carbon, Total 5 113 74.7 121 201.00 3.49 9.12 0.1109.13

Sample ID CCV

Batch ID: R55854 TestNo: E415.1 Analysis Date: 5/11/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TOC-APOLLO_090511A

SeqNo: 602048

CCVSampType: TestCode: TOC_W

Organic Carbon, Total 10 109 90 1101.00 0 0 010.86
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



KEY TO FLAGS

A This sample contains a Gasoline Range Organic not identified as a specific hydrocarbon product.  The result was quantified
against gasoline calibration standards.

A1 This sample contains a Diesel Range Organic not identified as a specific hydrocarbon product.  The result was quantified
against diesel calibration standards.

A2 This sample contains a Lube Oil Range Organic not identified as a specific hydrocarbon product.  The result was quantified
against a lube oil calibration standard.

A3 The result was determined to be Non-Detect based on hydrocarbon pattern recognition.  The product was carry-over from
another hydrocarbon type.

B The blank exhibited a positive result greater than the reporting limit for this compound.

CN See Case Narrative.

D Result is based from a dilution.

E Result exceeds the calibration range for this compound.  The result should be considered as estimate.

F The positive result for this hydrocarbon is due to single component contamination.  The product does not match any
hydrocarbon in the fuels library.

H Sample was analyzed outside recommended hold time.

HT At clients request, sample was analyzed outside recommended hold time.

J The result for this analyte is between the MDL and the PQL and should be considered as estimated concentration.

K Diesel result is biased high due to amount of Oil contained in the sample.

L Diesel result is biased high due to amount of Gasoline contained in the sample.

M Oil result is biased high due to amount of Diesel contained in the sample.

N Gasoline result is biased high due to amount of  Diesel contained in the sample.

MC Sample concentration is greater than 4x the spiked value, the spiked value is considered insignificant.

MI Result is outside control limits due to matrix interference.

MSA Value determined by Method of Standard Addition.

O Laboratory Control Standard (LCS) exceeded laboratory control limits, but meets CCV criteria.  Data meets EPA requirements.

P Detection levels of Methylene Chloride may be laboratory contamination, due to previous analysis or background levels.

Q Detection levels elevated due to sample matrix.

R RPD control limits were exceeded.

RF Duplicate failed due to result being at or near the method-reporting limit.

RP Matrix spike values exceed established QC limits, post digestion spike is in control.

S Recovery is outside control limits.

SC Closing CCV or LCS exceeded high recovery control limits, but associated samples are non-detect. Data meets EPA
requirements.

* The result for this parameter was greater that the maximum contaminant level of the TCLP regulatory limit.

Rev Dec 15, 2004







16-Jul-09Date:Specialty Analytical

Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC

Lab Order: 0906124
CASE NARRATIVE

The metals values labeled "Total Metals" per either EPA 6010 or 6020 were determined after filtering 
through a 0.45 um filter per the MWH protocol.  The samples were digested after filtration using EPA 
method 3010 to solubilize any solids passing through the filter.
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Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC Lab Order: 0906124

Specialty Analytical Date: 15-Jul-09

Client Sample ID: ARM0-FeCl5-Klosure0.375

Lab ID: 0906124-01 Collection Date: 6/19/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 4:23:47 PM0.0100 mg/L 10.304

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 6/24/2009 2:34:00 PM1.0 µg/L 11.6

Chromium 6/24/2009 2:34:00 PM1.0 µg/L 11.2

Copper 6/24/2009 2:34:00 PM0.50 µg/L 19.3

Iron 6/24/2009 2:34:00 PM100 µg/L 1ND

Lead 6/24/2009 2:34:00 PM0.10 µg/L 10.18

Manganese 6/24/2009 5:05:00 PM50 µg/L 1003700

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 6/22/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 6/24/20095.00 mg/L 10177

REDOX POTENTIAL SM2580B Analyst: en
Oxidation-Reduction Potential 6/25/2009Eh 1420
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Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC Lab Order: 0906124

Specialty Analytical Date: 15-Jul-09

Client Sample ID: ARM0-FeCl6-Klosure0.5

Lab ID: 0906124-02 Collection Date: 6/19/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 4:28:48 PM0.0100 mg/L 10.305

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 6/24/2009 3:02:00 PM1.0 µg/L 15.7

Chromium 6/24/2009 3:02:00 PM1.0 µg/L 11.1

Copper 6/24/2009 3:02:00 PM0.50 µg/L 11.7

Iron 6/24/2009 3:02:00 PM100 µg/L 1ND

Lead 6/24/2009 3:02:00 PM0.10 µg/L 1ND

Manganese 6/24/2009 5:32:00 PM5.0 µg/L 10950

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 6/22/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 6/24/20095.00 mg/L 10166

REDOX POTENTIAL SM2580B Analyst: en
Oxidation-Reduction Potential 6/25/2009Eh 1360

Client Sample ID: ARM0-FeCl7-Klosure0.6125

Lab ID: 0906124-03 Collection Date: 6/19/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 4:33:51 PM0.0100 mg/L 10.283

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 6/24/2009 3:09:00 PM1.0 µg/L 113

Chromium 6/24/2009 3:09:00 PM1.0 µg/L 12.8

Copper 6/24/2009 3:09:00 PM0.50 µg/L 11.7

Iron 6/24/2009 3:09:00 PM100 µg/L 1ND

Lead 6/24/2009 3:09:00 PM0.10 µg/L 1ND

Manganese 6/24/2009 3:09:00 PM0.50 µg/L 122

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 6/22/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 6/24/20095.00 mg/L 10140

REDOX POTENTIAL SM2580B Analyst: en
Oxidation-Reduction Potential 6/25/2009Eh 1340
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Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC Lab Order: 0906124

Specialty Analytical Date: 15-Jul-09

Client Sample ID: ARM0.01-FeCl5-Klosure0.375

Lab ID: 0906124-04 Collection Date: 6/19/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 4:38:55 PM0.0100 mg/L 10.314

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 6/24/2009 3:29:00 PM1.0 µg/L 11.3

Chromium 6/24/2009 3:29:00 PM1.0 µg/L 11.0

Copper 6/24/2009 3:29:00 PM0.50 µg/L 14.2

Iron 6/24/2009 3:29:00 PM100 µg/L 1ND

Lead 6/24/2009 3:29:00 PM0.10 µg/L 1ND

Manganese 7/6/2009 4:46:00 PM50 µg/L 1004000

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 6/22/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 6/24/20095.00 mg/L 10236

REDOX POTENTIAL SM2580B Analyst: en
Oxidation-Reduction Potential 6/25/2009Eh 1410
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Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC Lab Order: 0906124

Specialty Analytical Date: 15-Jul-09

Client Sample ID: ARM0.01-FeCl6-Klosure0.5

Lab ID: 0906124-05 Collection Date: 6/19/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 4:43:58 PM0.0100 mg/L 10.321

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 6/24/2009 3:36:00 PM1.0 µg/L 16.7

Chromium 6/24/2009 3:36:00 PM1.0 µg/L 11.1

Copper 6/24/2009 3:36:00 PM0.50 µg/L 14.1

Iron 6/24/2009 3:36:00 PM100 µg/L 1ND

Lead 6/24/2009 3:36:00 PM0.10 µg/L 1ND

Manganese 7/6/2009 4:53:00 PM25 µg/L 503900

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 6/22/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 6/24/20095.00 mg/L 10193

REDOX POTENTIAL SM2580B Analyst: en
Oxidation-Reduction Potential 6/25/2009Eh 1370

Client Sample ID: ARM0.01-FeCl7-Klosure0.6125

Lab ID: 0906124-06 Collection Date: 6/19/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 5:04:12 PM0.0100 mg/L 10.314

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 6/24/2009 3:43:00 PM1.0 µg/L 116

Chromium 6/24/2009 3:43:00 PM1.0 µg/L 12.0

Copper 6/24/2009 3:43:00 PM0.50 µg/L 12.8

Iron 6/24/2009 3:43:00 PM100 µg/L 1ND

Lead 6/24/2009 3:43:00 PM0.10 µg/L 1ND

Manganese 7/6/2009 4:59:00 PM5.0 µg/L 10300

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 6/22/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 6/24/20095.00 mg/L 10173

REDOX POTENTIAL SM2580B Analyst: en
Oxidation-Reduction Potential 6/25/2009Eh 1350
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Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC Lab Order: 0906124

Specialty Analytical Date: 15-Jul-09

Client Sample ID: ARM0.05-FeCl5-Klosure0.375

Lab ID: 0906124-07 Collection Date: 6/19/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 5:09:15 PM0.0100 mg/L 10.326

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 6/24/2009 3:50:00 PM1.0 µg/L 11.8

Chromium 6/24/2009 3:50:00 PM1.0 µg/L 1ND

Copper 6/24/2009 3:50:00 PM0.50 µg/L 18.8

Iron 6/24/2009 3:50:00 PM100 µg/L 1ND

Lead 6/24/2009 3:50:00 PM0.10 µg/L 10.15

Manganese 7/6/2009 5:06:00 PM50 µg/L 1004500

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 6/22/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 6/24/20095.00 mg/L 10242

REDOX POTENTIAL SM2580B Analyst: en
Oxidation-Reduction Potential 6/25/2009Eh 1420
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Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC Lab Order: 0906124

Specialty Analytical Date: 15-Jul-09

Client Sample ID: ARM0.05-FeCl6-Klosure0.5

Lab ID: 0906124-08 Collection Date: 6/19/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 5:14:17 PM0.0100 mg/L 10.316

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 6/24/2009 3:57:00 PM1.0 µg/L 14.2

Chromium 6/24/2009 3:57:00 PM1.0 µg/L 11.2

Copper 6/24/2009 3:57:00 PM0.50 µg/L 11.5

Iron 6/24/2009 3:57:00 PM100 µg/L 1ND

Lead 6/24/2009 3:57:00 PM0.10 µg/L 1ND

Manganese 7/6/2009 5:13:00 PM10 µg/L 201200

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 6/22/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 6/24/20095.00 mg/L 10127

REDOX POTENTIAL SM2580B Analyst: en
Oxidation-Reduction Potential 6/25/2009Eh 1390

Client Sample ID: ARM0.05-FeCl7-Klosure0.6125

Lab ID: 0906124-09 Collection Date: 6/19/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 5:19:21 PM0.0100 mg/L 10.301

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 6/24/2009 4:03:00 PM1.0 µg/L 115

Chromium 6/24/2009 4:03:00 PM1.0 µg/L 12.8

Copper 6/24/2009 4:03:00 PM0.50 µg/L 12.4

Iron 6/24/2009 4:03:00 PM100 µg/L 1ND

Lead 6/24/2009 4:03:00 PM0.10 µg/L 1ND

Manganese 6/24/2009 4:03:00 PM0.50 µg/L 118

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 6/22/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 6/24/20095.00 mg/L 10135

REDOX POTENTIAL SM2580B Analyst: en
Oxidation-Reduction Potential 6/25/2009Eh 1350
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Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC Lab Order: 0906124

Specialty Analytical Date: 15-Jul-09

Client Sample ID: ARM0.1-FeCl5-Klosure0.375

Lab ID: 0906124-10 Collection Date: 6/19/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 5:24:24 PM0.0100 mg/L 10.322

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 6/24/2009 4:10:00 PM1.0 µg/L 11.3

Chromium 6/24/2009 4:10:00 PM1.0 µg/L 1ND

Copper 6/24/2009 4:10:00 PM0.50 µg/L 13.6

Iron 6/24/2009 4:10:00 PM100 µg/L 1ND

Lead 6/24/2009 4:10:00 PM0.10 µg/L 1ND

Manganese 7/6/2009 5:20:00 PM50 µg/L 1002900

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 6/22/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 6/24/20095.00 mg/L 10193

REDOX POTENTIAL SM2580B Analyst: en
Oxidation-Reduction Potential 6/25/2009Eh 1410
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Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC Lab Order: 0906124

Specialty Analytical Date: 15-Jul-09

Client Sample ID: ARM0.1-FeCl6-Klosure0.5

Lab ID: 0906124-11 Collection Date: 6/19/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 5:29:27 PM0.0100 mg/L 10.316

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 6/24/2009 4:17:00 PM1.0 µg/L 14.5

Chromium 6/24/2009 4:17:00 PM1.0 µg/L 1ND

Copper 6/24/2009 4:17:00 PM0.50 µg/L 11.6

Iron 6/24/2009 4:17:00 PM100 µg/L 1ND

Lead 6/24/2009 4:17:00 PM0.10 µg/L 1ND

Manganese 7/6/2009 5:26:00 PM50 µg/L 1002200

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 6/22/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 6/24/20095.00 mg/L 10217

REDOX POTENTIAL SM2580B Analyst: en
Oxidation-Reduction Potential 6/25/2009Eh 1390

Client Sample ID: ARM0.1-FeCl7-Klosure0.6125

Lab ID: 0906124-12 Collection Date: 6/19/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 5:34:30 PM0.0100 mg/L 10.303

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 6/24/2009 4:24:00 PM1.0 µg/L 112

Chromium 6/24/2009 4:24:00 PM1.0 µg/L 12.4

Copper 6/24/2009 4:24:00 PM0.50 µg/L 12.2

Iron 6/24/2009 4:24:00 PM100 µg/L 1ND

Lead 6/24/2009 4:24:00 PM0.10 µg/L 1ND

Manganese 6/24/2009 4:24:00 PM0.50 µg/L 135

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 6/22/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 6/24/20095.00 mg/L 10187

REDOX POTENTIAL SM2580B Analyst: en
Oxidation-Reduction Potential 6/25/2009Eh 1350
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Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC Lab Order: 0906124

Specialty Analytical Date: 15-Jul-09

Client Sample ID: ARM0.5-FeCl5-Klosure0.375

Lab ID: 0906124-13 Collection Date: 6/19/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 5:39:34 PM0.0100 mg/L 10.320

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 6/24/2009 4:31:00 PM1.0 µg/L 11.2

Chromium 6/24/2009 4:31:00 PM1.0 µg/L 1ND

Copper 6/24/2009 4:31:00 PM0.50 µg/L 12.7

Iron 6/24/2009 4:31:00 PM100 µg/L 1ND

Lead 6/24/2009 4:31:00 PM0.10 µg/L 1ND

Manganese 7/6/2009 5:33:00 PM50 µg/L 1003600

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 6/22/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 6/24/20095.00 mg/L 10164

REDOX POTENTIAL SM2580B Analyst: en
Oxidation-Reduction Potential 6/25/2009Eh 1410
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Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC Lab Order: 0906124

Specialty Analytical Date: 15-Jul-09

Client Sample ID: ARM0.5-FeCl6-Klosure0.5

Lab ID: 0906124-14 Collection Date: 6/19/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 5:44:37 PM0.0100 mg/L 10.324

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 6/24/2009 4:51:00 PM1.0 µg/L 14.8

Chromium 6/24/2009 4:51:00 PM1.0 µg/L 1ND

Copper 6/24/2009 4:51:00 PM0.50 µg/L 11.8

Iron 6/24/2009 4:51:00 PM100 µg/L 1ND

Lead 6/24/2009 4:51:00 PM0.10 µg/L 1ND

Manganese 7/6/2009 5:40:00 PM5.0 µg/L 10660

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 6/22/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 6/24/20095.00 mg/L 10211

REDOX POTENTIAL SM2580B Analyst: en
Oxidation-Reduction Potential 6/25/2009Eh 1370

Client Sample ID: ARM0.5-FeCl7-Klosure0.6125

Lab ID: 0906124-15 Collection Date: 6/19/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 5:49:41 PM0.0100 mg/L 10.322

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 6/24/2009 4:58:00 PM1.0 µg/L 117

Chromium 6/24/2009 4:58:00 PM1.0 µg/L 12.2

Copper 6/24/2009 4:58:00 PM0.50 µg/L 12.8

Iron 6/24/2009 4:58:00 PM100 µg/L 1ND

Lead 6/24/2009 4:58:00 PM0.10 µg/L 1ND

Manganese 6/24/2009 4:58:00 PM0.50 µg/L 121

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 6/22/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 6/24/20095.00 mg/L 10165

REDOX POTENTIAL SM2580B Analyst: en
Oxidation-Reduction Potential 6/25/2009Eh 1350
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15-Jul-09Date:Specialty Analytical

Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC

Work Order: 0906124
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID MBLK-23606

Batch ID: 23606 TestNo: E6010A Analysis Date: 7/9/2009

Prep Date: 7/8/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709E

SeqNo: 615145

MBLKSampType: TestCode: 6010_W

Boron 0.0100ND

Sample ID LCS-23606

Batch ID: 23606 TestNo: E6010A Analysis Date: 7/9/2009

Prep Date: 7/8/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709E

SeqNo: 615146

LCSSampType: TestCode: 6010_W

Boron 0.5 105 80 1200.0100 0 0 00.5242

Sample ID LCSD-23606

Batch ID: 23606 TestNo: E6010A Analysis Date: 7/13/2009

Prep Date: 7/8/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709E

SeqNo: 615506

LCSDSampType: TestCode: 6010_W

Boron 0.5 95.3 80 120 200.0100 0 0.5242 9.490.4767

Sample ID CCV

Batch ID: 23606 TestNo: E6010A Analysis Date: 7/9/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709E

SeqNo: 615144

CCVSampType: TestCode: 6010_W

Boron 0.5 103 90 1100.0100 0 0 00.5162

Sample ID CCV

Batch ID: 23606 TestNo: E6010A Analysis Date: 7/9/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709E

SeqNo: 615152

CCVSampType: TestCode: 6010_W

Boron 0.5 104 90 1100.0100 0 0 00.5189

Page 1 of 10

Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC

Work Order: 0906124
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID CCV

Batch ID: 23606 TestNo: E6010A Analysis Date: 7/9/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709E

SeqNo: 615163

CCVSampType: TestCode: 6010_W

Boron 0.5 104 90 1100.0100 0 0 00.522

Sample ID CCV

Batch ID: 23606 TestNo: E6010A Analysis Date: 7/13/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709E

SeqNo: 615507

CCVSampType: TestCode: 6010_W

Boron 0.5 95.7 90 1100.0100 0 0 00.4785

Sample ID ICV

Batch ID: 23606 TestNo: E6010A Analysis Date: 7/9/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709E

SeqNo: 615143

ICVSampType: TestCode: 6010_W

Boron 0.5 99.4 90 1100.0100 0 0 00.4972

Sample ID ICV

Batch ID: 23606 TestNo: E6010A Analysis Date: 7/13/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709E

SeqNo: 615505

ICVSampType: TestCode: 6010_W

Boron 0.5 97.4 90 1100.0100 0 0 00.4872
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC

Work Order: 0906124
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_W

Sample ID MBLK-23507

Batch ID: 23507 TestNo: SW6020 Analysis Date: 6/24/2009

Prep Date: 6/23/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090624A

SeqNo: 611765

MBLKSampType: TestCode: 6020_W

Arsenic 1.0ND

Chromium 1.0ND

Copper J0.500.1352

Iron 100ND

Lead 0.10ND

Manganese 0.50ND

Sample ID LCS-23507

Batch ID: 23507 TestNo: SW6020 Analysis Date: 6/24/2009

Prep Date: 6/23/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090624A

SeqNo: 611766

LCSSampType: TestCode: 6020_W

Arsenic 50 104 80 1201.0 0 0 051.77

Chromium 50 94.4 80 1201.0 0 0 047.19

Copper 50 103 80 1200.50 0 0 051.43

Iron 5000 100 80 120100 0 0 05020

Lead 50 103 80 1200.10 0 0 051.66

Manganese 50 102 80 1200.50 0 0 051.09

Sample ID 0906124-01AMS

Batch ID: 23507 TestNo: SW6020 Analysis Date: 6/24/2009

Prep Date: 6/23/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ARM0-FeCl5-Klosur

Run ID: ICPMS_090624A

SeqNo: 611769

MSSampType: TestCode: 6020_W

Arsenic 50 97.9 70 1301.0 1.557 0 050.5

Chromium 50 93 70 1301.0 1.192 0 047.71

Copper 50 93.1 70 1300.50 9.294 0 055.86

Iron 5000 87.9 70 130100 5.554 0 04403

Lead 50 101 70 1300.10 0.1805 0 050.85
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC

Work Order: 0906124
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_W

Sample ID 0906124-01AMS

Batch ID: 23507 TestNo: SW6020 Analysis Date: 6/24/2009

Prep Date: 6/23/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ARM0-FeCl5-Klosur

Run ID: ICPMS_090624A

SeqNo: 611789

MSSampType: TestCode: 6020_W

Manganese 50 -72 70 130 S,MC50 3688 0 03652

Sample ID 0906124-01AMSD

Batch ID: 23507 TestNo: SW6020 Analysis Date: 6/24/2009

Prep Date: 6/23/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ARM0-FeCl5-Klosur

Run ID: ICPMS_090624A

SeqNo: 611770

MSDSampType: TestCode: 6020_W

Arsenic 50 106 70 130 201.0 1.557 50.5 7.7154.55

Chromium 50 97 70 130 201.0 1.192 47.71 4.0949.7

Copper 50 101 70 130 200.50 9.294 55.86 6.5059.61

Iron 5000 94.2 70 130 20100 5.554 4403 6.894717

Lead 50 106 70 130 200.10 0.1805 50.85 4.7653.33

Sample ID 0906124-01AMSD

Batch ID: 23507 TestNo: SW6020 Analysis Date: 6/24/2009

Prep Date: 6/23/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ARM0-FeCl5-Klosur

Run ID: ICPMS_090624A

SeqNo: 611790

MSDSampType: TestCode: 6020_W

Manganese 50 -348 70 130 20 S,MC50 3688 3652 3.853514

Sample ID 0906124-01ADUP

Batch ID: 23507 TestNo: SW6020 Analysis Date: 6/24/2009

Prep Date: 6/23/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ARM0-FeCl5-Klosur

Run ID: ICPMS_090624A

SeqNo: 611768

DUPSampType: TestCode: 6020_W

Arsenic 0 0 0 0 201.0 0 1.557 0.9591.572

Chromium 0 0 0 0 201.0 0 1.192 4.591.248

Copper 0 0 0 0 200.50 0 9.294 1.159.188

Iron 0 0 0 0 20 J100 0 5.554 09.379

Lead 0 0 0 0 20 RF0.10 0 0.1805 20.60.1468
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC

Work Order: 0906124
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_W

Sample ID 0906124-01ADUP

Batch ID: 23507 TestNo: SW6020 Analysis Date: 6/24/2009

Prep Date: 6/23/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ARM0-FeCl5-Klosur

Run ID: ICPMS_090624A

SeqNo: 611788

DUPSampType: TestCode: 6020_W

Manganese 0 0 0 0 2050 0 3688 2.033614

Sample ID CCV

Batch ID: 23507 TestNo: SW6020 Analysis Date: 6/24/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090624A

SeqNo: 611773

CCVSampType: TestCode: 6020_W

Arsenic 50 106 90 1101.0 0 0 052.78

Chromium 50 104 90 1101.0 0 0 052.2

Copper 50 106 90 1100.50 0 0 053.18

Iron 5000 108 90 110100 0 0 05387

Lead 50 105 90 1100.10 0 0 052.58

Manganese 50 107 90 1100.50 0 0 053.67

Sample ID CCV

Batch ID: 23507 TestNo: SW6020 Analysis Date: 6/24/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090624A

SeqNo: 611784

CCVSampType: TestCode: 6020_W

Arsenic 50 106 90 1101.0 0 0 053.06

Chromium 50 105 90 1101.0 0 0 052.7

Copper 50 107 90 1100.50 0 0 053.37

Iron 5000 103 90 110100 0 0 05143

Lead 50 105 90 1100.10 0 0 052.62

Manganese 50 108 90 1100.50 0 0 054.23

Sample ID CCV

Batch ID: 23507 TestNo: SW6020 Analysis Date: 6/24/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090624A

SeqNo: 611792

CCVSampType: TestCode: 6020_W

Arsenic 50 107 90 1101.0 0 0 053.31

Chromium 50 102 90 1101.0 0 0 051.14

Copper 50 105 90 1100.50 0 0 052.69

Page 5 of 10

Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC

Work Order: 0906124
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_W

Sample ID CCV

Batch ID: 23507 TestNo: SW6020 Analysis Date: 6/24/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090624A

SeqNo: 611792

CCVSampType: TestCode: 6020_W

Iron 5000 108 90 110100 0 0 05381

Lead 50 106 90 1100.10 0 0 052.82

Manganese 50 110 90 1100.50 0 0 054.78

Sample ID CCV

Batch ID: 23507 TestNo: SW6020 Analysis Date: 7/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090624A

SeqNo: 614266

CCVSampType: TestCode: 6020_W

Manganese 50 100 90 1100.50 0 0 050.18

Sample ID CCV

Batch ID: 23507 TestNo: SW6020 Analysis Date: 7/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090624A

SeqNo: 614276

CCVSampType: TestCode: 6020_W

Manganese 50 99.6 90 1100.50 0 0 049.82

Sample ID ICV

Batch ID: 23507 TestNo: SW6020 Analysis Date: 6/24/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090624A

SeqNo: 611764

ICVSampType: TestCode: 6020_W

Arsenic 50 105 90 1101.0 0 0 052.37

Chromium 50 103 90 1101.0 0 0 051.57

Copper 50 104 90 1100.50 0 0 052.18

Iron 5000 107 90 110100 0 0 05359

Lead 50 104 90 1100.10 0 0 051.77

Manganese 50 107 90 1100.50 0 0 053.35
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC

Work Order: 0906124
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_W

Sample ID ICV

Batch ID: 23507 TestNo: SW6020 Analysis Date: 7/6/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090624A

SeqNo: 614265

ICVSampType: TestCode: 6020_W

Manganese 50 97.7 90 1100.50 0 0 048.85
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC

Work Order: 0906124
ANALYTICAL QC SUMMARY REPORT

TestCode: CR6-CWA

Sample ID MBLK

Batch ID: R56433 TestNo: SM 3500-Cr D Analysis Date: 6/22/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: GENESIS-1_090622A

SeqNo: 611205

MBLKSampType: TestCode: CR6-CWA

Chromium, Hexavalent 0.0050ND

Sample ID LCS

Batch ID: R56433 TestNo: SM 3500-Cr D Analysis Date: 6/22/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: GENESIS-1_090622A

SeqNo: 611206

LCSSampType: TestCode: CR6-CWA

Chromium, Hexavalent 0.05 96 80 1200.0050 0 0 00.04799

Sample ID 0906124-06AMS

Batch ID: R56433 TestNo: SM 3500-Cr D Analysis Date: 6/22/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ARM0.01-FeCl7-Klo

Run ID: GENESIS-1_090622A

SeqNo: 611210

MSSampType: TestCode: CR6-CWA

Chromium, Hexavalent 0.05 14.8 75 125 S,MI0.0050 0.003626 0 00.01102

Sample ID 0906124-06AMSD

Batch ID: R56433 TestNo: SM 3500-Cr D Analysis Date: 6/22/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ARM0.01-FeCl7-Klo

Run ID: GENESIS-1_090622A

SeqNo: 611211

MSDSampType: TestCode: CR6-CWA

Chromium, Hexavalent 0.05 18.1 75 125 20 S,MI0.0050 0.003626 0.01102 13.90.01266

Sample ID 0906124-06ADUP

Batch ID: R56433 TestNo: SM 3500-Cr D Analysis Date: 6/22/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ARM0.01-FeCl7-Klo

Run ID: GENESIS-1_090622A

SeqNo: 611209

DUPSampType: TestCode: CR6-CWA

Chromium, Hexavalent 0 0 0 0 200.0050 0 0.003626 0ND
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC

Work Order: 0906124
ANALYTICAL QC SUMMARY REPORT

TestCode: IC_GW

Sample ID MB-R56484

Batch ID: R56484 TestNo: SW9056 Analysis Date: 6/24/2009

Prep Date: 6/24/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: IC_090624A

SeqNo: 612047

MBLKSampType: TestCode: IC_GW

Sulfate J0.5000.09

Sample ID LCS-R56484

Batch ID: R56484 TestNo: SW9056 Analysis Date: 6/24/2009

Prep Date: 6/24/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: IC_090624A

SeqNo: 612046

LCSSampType: TestCode: IC_GW

Sulfate 10 93.1 89.6 1120.500 0.09 0 09.4

Sample ID 0906124-01AMS

Batch ID: R56484 TestNo: SW9056 Analysis Date: 6/24/2009

Prep Date: 6/24/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ARM0-FeCl5-Klosur

Run ID: IC_090624A

SeqNo: 612027

MSSampType: TestCode: IC_GW

Sulfate 50 99.2 69.1 1225.00 177.2 0 0226.8

Sample ID 0906124-02AMS

Batch ID: R56484 TestNo: SW9056 Analysis Date: 6/24/2009

Prep Date: 6/24/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ARM0-FeCl6-Klosur

Run ID: IC_090624A

SeqNo: 612030

MSSampType: TestCode: IC_GW

Sulfate 50 103 69.1 1225.00 166.3 0 0218

Sample ID 0906124-01AMSD

Batch ID: R56484 TestNo: SW9056 Analysis Date: 6/24/2009

Prep Date: 6/24/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ARM0-FeCl5-Klosur

Run ID: IC_090624A

SeqNo: 612028

MSDSampType: TestCode: IC_GW

Sulfate 50 101 69.1 122 205.00 177.2 226.8 0.352227.6

Sample ID 0906124-02AMSD

Batch ID: R56484 TestNo: SW9056 Analysis Date: 6/24/2009

Prep Date: 6/24/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ARM0-FeCl6-Klosur

Run ID: IC_090624A

SeqNo: 612031

MSDSampType: TestCode: IC_GW

Page 9 of 10

Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: Bench Testing- ARM determination

CLIENT: TrueGuard, LLC

Work Order: 0906124
ANALYTICAL QC SUMMARY REPORT

TestCode: IC_GW

Sample ID 0906124-02AMSD

Batch ID: R56484 TestNo: SW9056 Analysis Date: 6/24/2009

Prep Date: 6/24/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ARM0-FeCl6-Klosur

Run ID: IC_090624A

SeqNo: 612031

MSDSampType: TestCode: IC_GW

Sulfate 50 107 69.1 122 205.00 166.3 218 0.913220

Sample ID CCV

Batch ID: R56484 TestNo: SW9056 Analysis Date: 6/24/2009

Prep Date: 6/24/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: IC_090624A

SeqNo: 612045

CCVSampType: TestCode: IC_GW

Sulfate 12.5 92.4 90 1100.500 0 0 011.55
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



KEY TO FLAGS

A This sample contains a Gasoline Range Organic not identified as a specific hydrocarbon product.  The result was quantified
against gasoline calibration standards.

A1 This sample contains a Diesel Range Organic not identified as a specific hydrocarbon product.  The result was quantified
against diesel calibration standards.

A2 This sample contains a Lube Oil Range Organic not identified as a specific hydrocarbon product.  The result was quantified
against a lube oil calibration standard.

A3 The result was determined to be Non-Detect based on hydrocarbon pattern recognition.  The product was carry-over from
another hydrocarbon type.

B The blank exhibited a positive result greater than the reporting limit for this compound.

CN See Case Narrative.

D Result is based from a dilution.

E Result exceeds the calibration range for this compound.  The result should be considered as estimate.

F The positive result for this hydrocarbon is due to single component contamination.  The product does not match any
hydrocarbon in the fuels library.

H Sample was analyzed outside recommended hold time.

HT At clients request, sample was analyzed outside recommended hold time.

J The result for this analyte is between the MDL and the PQL and should be considered as estimated concentration.

K Diesel result is biased high due to amount of Oil contained in the sample.

L Diesel result is biased high due to amount of Gasoline contained in the sample.

M Oil result is biased high due to amount of Diesel contained in the sample.

N Gasoline result is biased high due to amount of  Diesel contained in the sample.

MC Sample concentration is greater than 4x the spiked value, the spiked value is considered insignificant.

MI Result is outside control limits due to matrix interference.

MSA Value determined by Method of Standard Addition.

O Laboratory Control Standard (LCS) exceeded laboratory control limits, but meets CCV criteria.  Data meets EPA requirements.

P Detection levels of Methylene Chloride may be laboratory contamination, due to previous analysis or background levels.

Q Detection levels elevated due to sample matrix.

R RPD control limits were exceeded.

RF Duplicate failed due to result being at or near the method-reporting limit.

RP Matrix spike values exceed established QC limits, post digestion spike is in control.

S Recovery is outside control limits.

SC Closing CCV or LCS exceeded high recovery control limits, but associated samples are non-detect. Data meets EPA
requirements.

* The result for this parameter was greater that the maximum contaminant level of the TCLP regulatory limit.

Rev Dec 15, 2004





16-Jul-09Date:Specialty Analytical

Project: Bench Testing- Leachate Testing

CLIENT: TrueGuard, LLC

Lab Order: 0907016
CASE NARRATIVE

The metals values labeled "Total Metals" per either EPA 6010 or 6020 were determined after filtering 
through a 0.45 um filter per the MWH protocol.  The samples were digested after filtration using EPA 
method 3010 to solubilize any solids passing through the filter.
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Project: Bench Testing- Leachate Testing

CLIENT: TrueGuard, LLC Lab Order: 0907016

Specialty Analytical Date: 15-Jul-09

Client Sample ID: ARM0-FeCl5-Klosure0.375

Lab ID: 0907016-01 Collection Date: 7/7/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 3:17:58 PM0.0100 mg/L 10.120

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 7/9/2009 3:24:00 PM1.0 µg/L 11.8

Chromium 7/9/2009 3:24:00 PM1.0 µg/L 11.1

Copper 7/9/2009 3:24:00 PM0.50 µg/L 160

Iron 7/9/2009 3:24:00 PM100 µg/L 1ND

Lead 7/9/2009 3:24:00 PM0.10 µg/L 1ND

Manganese 7/9/2009 4:54:00 PM50 µg/L 1007200

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 7/7/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 7/8/20095.00 mg/L 1067.1

Client Sample ID: ARM0-FeCl6-Klosure0.5

Lab ID: 0907016-02 Collection Date: 7/7/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 3:23:01 PM0.0100 mg/L 10.129

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 7/9/2009 3:31:00 PM1.0 µg/L 13.9

Chromium 7/9/2009 3:31:00 PM1.0 µg/L 11.1

Copper 7/9/2009 3:31:00 PM0.50 µg/L 128

Iron 7/9/2009 3:31:00 PM100 µg/L 1ND

Lead 7/9/2009 3:31:00 PM0.10 µg/L 1ND

Manganese 7/9/2009 3:31:00 PM0.50 µg/L 10.77

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 7/7/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 7/8/20095.00 mg/L 1078.7
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Project: Bench Testing- Leachate Testing

CLIENT: TrueGuard, LLC Lab Order: 0907016

Specialty Analytical Date: 15-Jul-09

Client Sample ID: ARM0.05-FeCl5-Klosure0.375

Lab ID: 0907016-03 Collection Date: 7/7/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 3:28:04 PM0.0100 mg/L 10.130

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 7/9/2009 3:38:00 PM1.0 µg/L 11.7

Chromium 7/9/2009 3:38:00 PM1.0 µg/L 1ND

Copper 7/9/2009 3:38:00 PM0.50 µg/L 193

Iron 7/9/2009 3:38:00 PM100 µg/L 1ND

Lead 7/9/2009 3:38:00 PM0.10 µg/L 1ND

Manganese 7/9/2009 5:01:00 PM5.0 µg/L 10120

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 7/7/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 7/8/20095.00 mg/L 10104

Client Sample ID: ARM0.05-FeCl6-Klosure0.5

Lab ID: 0907016-04 Collection Date: 7/7/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 3:33:07 PM0.0100 mg/L 10.129

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 7/9/2009 4:13:00 PM1.0 µg/L 13.4

Chromium 7/9/2009 4:13:00 PM1.0 µg/L 1ND

Copper 7/9/2009 4:13:00 PM0.50 µg/L 121

Iron 7/9/2009 4:13:00 PM100 µg/L 1ND

Lead 7/9/2009 4:13:00 PM0.10 µg/L 1ND

Manganese 7/9/2009 4:13:00 PM0.50 µg/L 12.9

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 7/7/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 7/8/20095.00 mg/L 1066.0
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Project: Bench Testing- Leachate Testing

CLIENT: TrueGuard, LLC Lab Order: 0907016

Specialty Analytical Date: 15-Jul-09

Client Sample ID: ARM0.5-FeCl5-Klosure0.375

Lab ID: 0907016-05 Collection Date: 7/7/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 3:58:30 PM0.0100 mg/L 10.122

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 7/9/2009 4:20:00 PM1.0 µg/L 12.2

Chromium 7/9/2009 4:20:00 PM1.0 µg/L 1ND

Copper 7/9/2009 4:20:00 PM0.50 µg/L 123

Iron 7/9/2009 4:20:00 PM100 µg/L 1ND

Lead 7/9/2009 4:20:00 PM0.10 µg/L 1ND

Manganese 7/10/2009 11:13:00 AM5.0 µg/L 10720

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 7/7/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 7/8/20095.00 mg/L 1066.5

Client Sample ID: ARM0.5-FeCl6-Klosure0.5

Lab ID: 0907016-06 Collection Date: 7/7/2009

Matrix: AQUEOUS

Analyses Result Qual Units Date AnalyzedLimit DF

TOTAL METALS BY ICP E6010A Analyst: zau
Boron 7/9/2009 4:03:32 PM0.0100 mg/L 10.116

TOTAL METALS BY ICP/MS SW6020 Analyst: zau
Arsenic 7/9/2009 4:27:00 PM1.0 µg/L 15.1

Chromium 7/9/2009 4:27:00 PM1.0 µg/L 11.0

Copper 7/9/2009 4:27:00 PM0.50 µg/L 117

Iron 7/9/2009 4:27:00 PM100 µg/L 1ND

Lead 7/9/2009 4:27:00 PM0.10 µg/L 10.20

Manganese 7/9/2009 4:27:00 PM0.50 µg/L 12.9

HEXAVALENT CHROMIUM SM 3500-CR D Analyst: zau
Chromium, Hexavalent 7/7/20090.0050 mg/L 1ND

ANIONS BY ION CHROMATOGRAPHY SW9056 Analyst: en
Sulfate 7/8/20095.00 mg/L 1089.1
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15-Jul-09Date:Specialty Analytical

Project: Bench Testing- Leachate Testing

CLIENT: TrueGuard, LLC

Work Order: 0907016
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID MBLK-23608

Batch ID: 23608 TestNo: E6010A Analysis Date: 7/9/2009

Prep Date: 7/8/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709D

SeqNo: 615127

MBLKSampType: TestCode: 6010_W

Boron 0.0100ND

Sample ID LCS-23608

Batch ID: 23608 TestNo: E6010A Analysis Date: 7/9/2009

Prep Date: 7/8/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709D

SeqNo: 615128

LCSSampType: TestCode: 6010_W

Boron 0.5 105 80 1200.0100 0 0 00.5233

Sample ID A0906135-01BMS

Batch ID: 23608 TestNo: E6010A Analysis Date: 7/9/2009

Prep Date: 7/8/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709D

SeqNo: 615131

MSSampType: TestCode: 6010_W

Boron 0.5 102 88.2 1180.0100 0.101 0 00.6107

Sample ID A0906135-01BMSD

Batch ID: 23608 TestNo: E6010A Analysis Date: 7/9/2009

Prep Date: 7/8/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709D

SeqNo: 615132

MSDSampType: TestCode: 6010_W

Boron 0.5 103 88.2 118 200.0100 0.101 0.6107 1.190.618

Sample ID A0906135-01BDUP

Batch ID: 23608 TestNo: E6010A Analysis Date: 7/9/2009

Prep Date: 7/8/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709D

SeqNo: 615130

DUPSampType: TestCode: 6010_W

Boron 0 0 0 0 200.0100 0 0.101 11.10.0904
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: Bench Testing- Leachate Testing

CLIENT: TrueGuard, LLC

Work Order: 0907016
ANALYTICAL QC SUMMARY REPORT

TestCode: 6010_W

Sample ID CCV

Batch ID: 23608 TestNo: E6010A Analysis Date: 7/9/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709D

SeqNo: 615126

CCVSampType: TestCode: 6010_W

Boron 0.5 103 90 1100.0100 0 0 00.5141

Sample ID CCV

Batch ID: 23608 TestNo: E6010A Analysis Date: 7/9/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709D

SeqNo: 615137

CCVSampType: TestCode: 6010_W

Boron 0.5 103 90 1100.0100 0 0 00.5162

Sample ID CCV

Batch ID: 23608 TestNo: E6010A Analysis Date: 7/9/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709D

SeqNo: 615140

CCVSampType: TestCode: 6010_W

Boron 0.5 104 90 1100.0100 0 0 00.5189

Sample ID ICV

Batch ID: 23608 TestNo: E6010A Analysis Date: 7/9/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: TJA IRIS_090709D

SeqNo: 615125

ICVSampType: TestCode: 6010_W

Boron 0.5 99.4 90 1100.0100 0 0 00.4972
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: Bench Testing- Leachate Testing

CLIENT: TrueGuard, LLC

Work Order: 0907016
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_W

Sample ID MBLK-23609

Batch ID: 23609 TestNo: SW6020 Analysis Date: 7/9/2009

Prep Date: 7/8/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090709A

SeqNo: 615077

MBLKSampType: TestCode: 6020_W

Arsenic 1.0ND

Chromium 1.0ND

Copper J0.500.1136

Iron 100ND

Lead J0.100.05389

Manganese 0.50ND

Sample ID LCS-23609

Batch ID: 23609 TestNo: SW6020 Analysis Date: 7/9/2009

Prep Date: 7/8/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090709A

SeqNo: 615078

LCSSampType: TestCode: 6020_W

Arsenic 50 95.6 80 1201.0 0 0 047.81

Chromium 50 92.3 80 1201.0 0 0 046.17

Copper 50 96.7 80 1200.50 0 0 048.34

Iron 5000 98.9 80 120100 0 0 04943

Lead 50 101 80 1200.10 0 0 050.61

Manganese 50 104 80 1200.50 0 0 051.77

Sample ID 0907016-05AMS

Batch ID: 23609 TestNo: SW6020 Analysis Date: 7/9/2009

Prep Date: 7/8/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ARM0.5-FeCl5-Klos

Run ID: ICPMS_090709A

SeqNo: 615087

MSSampType: TestCode: 6020_W

Arsenic 50 102 70 1301.0 2.156 0 053.1

Chromium 50 99.8 70 1301.0 0.5568 0 050.46

Copper 50 97.5 70 1300.50 23.11 0 071.88

Iron 5000 99.1 70 130100 0 0 04957

Lead 50 108 70 1300.10 0.05083 0 054.21
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: Bench Testing- Leachate Testing

CLIENT: TrueGuard, LLC

Work Order: 0907016
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_W

Sample ID 0907016-05AMS

Batch ID: 23609 TestNo: SW6020 Analysis Date: 7/10/2009

Prep Date: 7/8/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ARM0.5-FeCl5-Klos

Run ID: ICPMS_090709A

SeqNo: 615248

MSSampType: TestCode: 6020_W

Manganese 50 212 70 130 S5.0 723.1 0 0829.3

Sample ID 0907016-05AMSD

Batch ID: 23609 TestNo: SW6020 Analysis Date: 7/9/2009

Prep Date: 7/8/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ARM0.5-FeCl5-Klos

Run ID: ICPMS_090709A

SeqNo: 615088

MSDSampType: TestCode: 6020_W

Arsenic 50 104 70 130 201.0 2.156 53.1 1.5553.93

Chromium 50 99.3 70 130 201.0 0.5568 50.46 0.45750.23

Copper 50 101 70 130 200.50 23.11 71.88 2.2773.53

Iron 5000 97 70 130 20100 0 4957 2.224848

Lead 50 108 70 130 200.10 0.05083 54.21 0.24054.08

Sample ID 0907016-05AMSD

Batch ID: 23609 TestNo: SW6020 Analysis Date: 7/10/2009

Prep Date: 7/8/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ARM0.5-FeCl5-Klos

Run ID: ICPMS_090709A

SeqNo: 615249

MSDSampType: TestCode: 6020_W

Manganese 50 140 70 130 20 S5.0 723.1 829.3 4.45793.2

Sample ID 0907016-05ADUP

Batch ID: 23609 TestNo: SW6020 Analysis Date: 7/9/2009

Prep Date: 7/8/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ARM0.5-FeCl5-Klos

Run ID: ICPMS_090709A

SeqNo: 615086

DUPSampType: TestCode: 6020_W

Arsenic 0 0 0 0 201.0 0 2.156 1.592.122

Chromium 0 0 0 0 20 J1.0 0 0.5568 00.5589

Copper 0 0 0 0 200.50 0 23.11 0.81923.3

Iron 0 0 0 0 20100 0 0 0ND

Lead 0 0 0 0 20 J0.10 0 0.05083 00.04936
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: Bench Testing- Leachate Testing

CLIENT: TrueGuard, LLC

Work Order: 0907016
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_W

Sample ID 0907016-05ADUP

Batch ID: 23609 TestNo: SW6020 Analysis Date: 7/10/2009

Prep Date: 7/8/2009

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ARM0.5-FeCl5-Klos

Run ID: ICPMS_090709A

SeqNo: 615247

DUPSampType: TestCode: 6020_W

Manganese 0 0 0 0 205.0 0 723.1 3.45748.5

Sample ID CCV

Batch ID: 23609 TestNo: SW6020 Analysis Date: 7/9/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090709A

SeqNo: 615076

CCVSampType: TestCode: 6020_W

Arsenic 50 99.2 90 1101.0 0 0 049.58

Chromium 50 96.5 90 1101.0 0 0 048.23

Copper 50 97.9 90 1100.50 0 0 048.94

Iron 5000 99.2 90 110100 0 0 04960

Lead 50 102 90 1100.10 0 0 050.85

Manganese 50 101 90 1100.50 0 0 050.45

Sample ID CCV

Batch ID: 23609 TestNo: SW6020 Analysis Date: 7/9/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090709A

SeqNo: 615082

CCVSampType: TestCode: 6020_W

Arsenic 50 100 90 1101.0 0 0 050.02

Chromium 50 99.6 90 1101.0 0 0 049.78

Copper 50 97.4 90 1100.50 0 0 048.7

Iron 5000 107 90 110100 0 0 05326

Lead 50 95.1 90 1100.10 0 0 047.57

Manganese 50 106 90 1100.50 0 0 053.12

Sample ID CCV

Batch ID: 23609 TestNo: SW6020 Analysis Date: 7/9/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090709A

SeqNo: 615091

CCVSampType: TestCode: 6020_W

Arsenic 50 101 90 1101.0 0 0 050.32

Chromium 50 104 90 1101.0 0 0 052.01

Copper 50 99 90 1100.50 0 0 049.51
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: Bench Testing- Leachate Testing

CLIENT: TrueGuard, LLC

Work Order: 0907016
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_W

Sample ID CCV

Batch ID: 23609 TestNo: SW6020 Analysis Date: 7/9/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090709A

SeqNo: 615091

CCVSampType: TestCode: 6020_W

Iron 5000 102 90 110100 0 0 05094

Lead 50 100 90 1100.10 0 0 050.02

Manganese 50 107 90 1100.50 0 0 053.7

Sample ID CCV

Batch ID: 23609 TestNo: SW6020 Analysis Date: 7/10/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090709A

SeqNo: 615245

CCVSampType: TestCode: 6020_W

Manganese 50 103 90 1100.50 0 0 051.49

Sample ID CCV

Batch ID: 23609 TestNo: SW6020 Analysis Date: 7/10/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090709A

SeqNo: 615250

CCVSampType: TestCode: 6020_W

Manganese 50 104 90 1100.50 0 0 051.99

Sample ID ICV

Batch ID: 23609 TestNo: SW6020 Analysis Date: 7/9/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090709A

SeqNo: 615075

ICVSampType: TestCode: 6020_W

Arsenic 50 97.1 90 1101.0 0 0 048.57

Chromium 50 99.8 90 1101.0 0 0 049.88

Copper 50 97.4 90 1100.50 0 0 048.7

Iron 5000 101 90 110100 0 0 05056

Lead 50 92.7 90 1100.10 0 0 046.37

Manganese 50 104 90 1100.50 0 0 051.76
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: Bench Testing- Leachate Testing

CLIENT: TrueGuard, LLC

Work Order: 0907016
ANALYTICAL QC SUMMARY REPORT

TestCode: 6020_W

Sample ID ICV

Batch ID: 23609 TestNo: SW6020 Analysis Date: 7/10/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

PQL

Client ID: ZZZZZ

Run ID: ICPMS_090709A

SeqNo: 615244

ICVSampType: TestCode: 6020_W

Manganese 50 103 90 1100.50 0 0 051.68
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: Bench Testing- Leachate Testing

CLIENT: TrueGuard, LLC

Work Order: 0907016
ANALYTICAL QC SUMMARY REPORT

TestCode: CR6-CWA

Sample ID MBLK

Batch ID: R56636 TestNo: SM 3500-Cr D Analysis Date: 7/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: GENESIS-1_090707A

SeqNo: 614463

MBLKSampType: TestCode: CR6-CWA

Chromium, Hexavalent 0.0050ND

Sample ID LCS

Batch ID: R56636 TestNo: SM 3500-Cr D Analysis Date: 7/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: GENESIS-1_090707A

SeqNo: 614464

LCSSampType: TestCode: CR6-CWA

Chromium, Hexavalent 0.05 99.3 80 1200.0050 0 0 00.04963

Sample ID 0907016-01AMS

Batch ID: R56636 TestNo: SM 3500-Cr D Analysis Date: 7/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ARM0-FeCl5-Klosur

Run ID: GENESIS-1_090707A

SeqNo: 614467

MSSampType: TestCode: CR6-CWA

Chromium, Hexavalent 0.05 80.5 75 1250.0050 0.0028 0 00.04306

Sample ID 0907016-01AMSD

Batch ID: R56636 TestNo: SM 3500-Cr D Analysis Date: 7/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ARM0-FeCl5-Klosur

Run ID: GENESIS-1_090707A

SeqNo: 614468

MSDSampType: TestCode: CR6-CWA

Chromium, Hexavalent 0.05 78.9 75 125 200.0050 0.0028 0.04306 1.920.04224

Sample ID 0907016-01ADUP

Batch ID: R56636 TestNo: SM 3500-Cr D Analysis Date: 7/7/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ARM0-FeCl5-Klosur

Run ID: GENESIS-1_090707A

SeqNo: 614466

DUPSampType: TestCode: CR6-CWA

Chromium, Hexavalent 0 0 0 0 20 J0.0050 0 0.0028 00.00198
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



Project: Bench Testing- Leachate Testing

CLIENT: TrueGuard, LLC

Work Order: 0907016
ANALYTICAL QC SUMMARY REPORT

TestCode: IC_GW

Sample ID MB-R56666

Batch ID: R56666 TestNo: SW9056 Analysis Date: 7/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: IC_090708A

SeqNo: 614818

MBLKSampType: TestCode: IC_GW

Sulfate 0.500ND

Sample ID LCS-R56666

Batch ID: R56666 TestNo: SW9056 Analysis Date: 7/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: IC_090708A

SeqNo: 614817

LCSSampType: TestCode: IC_GW

Sulfate 10 104 89.6 1120.500 0 0 010.37

Sample ID CCV

Batch ID: R56666 TestNo: SW9056 Analysis Date: 7/8/2009

Prep Date:

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: mg/L

PQL

Client ID: ZZZZZ

Run ID: IC_090708A

SeqNo: 614816

CCVSampType: TestCode: IC_GW

Sulfate 10 106 90 1100.500 0 0 010.58
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Qualifiers:   

J - Analyte detected below quantitation limits

B - Analyte detected in the associated Method BlankS - Spike Recovery outside accepted recovery limits

R - RPD outside accepted recovery limits

ND - Not Detected at the Reporting Limit



KEY TO FLAGS

A This sample contains a Gasoline Range Organic not identified as a specific hydrocarbon product.  The result was quantified
against gasoline calibration standards.

A1 This sample contains a Diesel Range Organic not identified as a specific hydrocarbon product.  The result was quantified
against diesel calibration standards.

A2 This sample contains a Lube Oil Range Organic not identified as a specific hydrocarbon product.  The result was quantified
against a lube oil calibration standard.

A3 The result was determined to be Non-Detect based on hydrocarbon pattern recognition.  The product was carry-over from
another hydrocarbon type.

B The blank exhibited a positive result greater than the reporting limit for this compound.

CN See Case Narrative.

D Result is based from a dilution.

E Result exceeds the calibration range for this compound.  The result should be considered as estimate.

F The positive result for this hydrocarbon is due to single component contamination.  The product does not match any
hydrocarbon in the fuels library.

H Sample was analyzed outside recommended hold time.

HT At clients request, sample was analyzed outside recommended hold time.

J The result for this analyte is between the MDL and the PQL and should be considered as estimated concentration.

K Diesel result is biased high due to amount of Oil contained in the sample.

L Diesel result is biased high due to amount of Gasoline contained in the sample.

M Oil result is biased high due to amount of Diesel contained in the sample.

N Gasoline result is biased high due to amount of  Diesel contained in the sample.

MC Sample concentration is greater than 4x the spiked value, the spiked value is considered insignificant.

MI Result is outside control limits due to matrix interference.

MSA Value determined by Method of Standard Addition.

O Laboratory Control Standard (LCS) exceeded laboratory control limits, but meets CCV criteria.  Data meets EPA requirements.

P Detection levels of Methylene Chloride may be laboratory contamination, due to previous analysis or background levels.

Q Detection levels elevated due to sample matrix.

R RPD control limits were exceeded.

RF Duplicate failed due to result being at or near the method-reporting limit.

RP Matrix spike values exceed established QC limits, post digestion spike is in control.

S Recovery is outside control limits.

SC Closing CCV or LCS exceeded high recovery control limits, but associated samples are non-detect. Data meets EPA
requirements.

* The result for this parameter was greater that the maximum contaminant level of the TCLP regulatory limit.

Rev Dec 15, 2004
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DATA QUALITY ASSURANCE/QUALITY 
CONTROL REVIEW 

PROJECT NO. 9009.01.12|MAY 29, 2009 | TRUEGUARD, LLC 
REPORT NUMBER 0905043 

This report reviews the analytical results for groundwater samples collected by the Maul 
Foster & Alongi, Inc. (MFA) project team on the TrueGuard, LLC, facility at 725 South 
32nd Street in Washougal, Washington. The samples were collected in May 2009. 

Specialty Analytical (SA), in Clackamas, Oregon, performed the analyses. SA report number 
0905043 was reviewed. The analyses performed are listed below. 

Analysis Reference 

Total and dissolved metals USEPA 6010A/6020/7196A 

Anions USEPA 9056 

Nitrate USEPA 353.2 

Alkalinity SM2320B 

Total organic carbon USEPA 415.1 

SM = Standard Methods for the Examination of Water and Wastewater 
(APHA and WEF, 1992). 
USEPA = U.S. Environmental Protection Agency. 

DATA QUALIFICATIONS 

Analytical results were evaluated according to applicable sections of USEPA procedures 
(USEPA, 1994), and appropriate laboratory and method-specific guidelines (APHA and 
WEF, 1992; SA, 2008; USEPA, 1986). 

The data are considered acceptable for their intended use, with the appropriate data 
qualifiers assigned. 

HOLDING TIMES, PRESERVATION, AND SAMPLE STORAGE 
Holding Times 
Extractions and analyses were performed within the recommended holding time criteria. 

Preservation and Sample Storage 
The samples were preserved and stored appropriately. 
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BLANKS 
Method Blanks 
Laboratory method blank analyses were performed at the required frequencies. No target 
analytes were detected above the SA reporting limits (RLs). 

Trip Blanks 
Trip blanks were not submitted for these sampling events. 

Equipment Rinsate Blanks 
Equipment rinsate blanks were not required for this sampling event, as all samples were 
collected using dedicated, single-use equipment. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 
MS/MSD results are used to evaluate laboratory precision and accuracy. All MS/MSD 
samples were extracted and analyzed at the required frequency. All recoveries were within 
acceptance limits for percent recovery and relative percent differences (RPDs).  

LABORATORY DUPLICATE RESULTS 
Duplicate results are used to evaluate laboratory precision. All duplicate samples were 
extracted and analyzed at the required frequency. All RPDs were within acceptance limits. 

LABORATORY CONTROL SAMPLE/LABORATORY CONTROL 
SAMPLE DUPLICATE RESULTS 
An LCS/LCSD is spiked with target analytes to provide information on laboratory precision 
and accuracy. The LCS/LCSD samples were extracted and analyzed at the required 
frequency. All LCS/LCSD analytes were within acceptance limits for percent recovery. 

FIELD DUPLICATE RESULTS 
Field duplicate samples measure both field and laboratory precision. One field duplicate pair 
was submitted for analysis (MW13/MW13D). MFA uses acceptance criteria of 100 percent 
RPD for results that are less than five times the RL, or 50 percent RPD for results that are 
greater than five times the RL. Non-detect data are not used in the evaluation of field 
duplicate results. All analytes were within the acceptance criteria. 

REPORTING LIMITS 
SA used routine method RLs for non-detect results. 
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DATA PACKAGE 
The data package was reviewed for transcription errors, omissions, and anomalies. None 
were found. 
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DATA QUALITY ASSURANCE/QUALITY 
CONTROL REVIEW 

PROJECT NO. 9009.01.12|AUGUST 5, 2009 | TRUEGUARD, LLC 
REPORT NUMBERS 0906124 AND 0907016 

This report reviews the analytical results for bench test samples treated with remediation 
reagents, including an activated red mud (GeoBind™) manufactured by Geochem 
Remediation, LLC, and a persulfate oxidant (Klozur™) manufactured by FMC, Inc. The 
samples were prepared in June and July 2009. 

Specialty Analytical (SA), in Clackamas, Oregon, performed the analyses. SA report numbers 
0906124 and 0907016 were reviewed. The analyses performed are listed below. 

Analysis Reference 

Total metals USEPA 6010A/6020/7196A 

Anions USEPA 9056 

Hexavalent chromium SM3500 

Redox potential SM2580B 

SM = Standard Methods for the Examination of Water and Wastewater 
(American Public Health Association [APHA] and Water Environmetal 
Federation [WEF], 1992). 
USEPA = U.S. Environmental Protection Agency. 

DATA QUALIFICATIONS 

Analytical results were evaluated according to applicable sections of USEPA procedures 
(USEPA, 1994), and appropriate laboratory and method-specific guidelines (APHA and 
WEF, 1992; SA, 2008; USEPA, 1986). 

The data are considered acceptable for their intended use, with the appropriate data 
qualifiers assigned. 

HOLDING TIMES, PRESERVATION, AND SAMPLE STORAGE 
Holding Times 
Extractions and analyses were performed within the recommended holding time criteria. 

Preservation and Sample Storage 
The samples were preserved and stored appropriately. 
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BLANKS 
Method Blanks 
Laboratory method blank analyses were performed at the required frequencies. No target 
analytes were detected above the SA reporting limits (RLs). 

Trip Blanks 
Trip blanks were not submitted for this sampling event. 

Equipment Rinsate Blanks 
Equipment rinsate blanks were not required for this sampling event, as all samples were 
collected using dedicated, single-use equipment. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 
MS/MSD results are used to evaluate laboratory precision and accuracy. All MS/MSD 
samples were extracted and analyzed at the required frequency. Except for hexavalent 
chromium, all recoveries were within acceptance limits for percent recovery and relative 
percent differences (RPDs). Because of low percent recoveries for hexavalent chromium in 
the MS/MSD for report number 0906124 (14.8 percent and 18.1 percent, respectively), the 
reviewer qualified all hexavalent chromium results as estimated (J or UJ) in report number 
0906124. 

LABORATORY DUPLICATE RESULTS 
Duplicate results are used to evaluate laboratory precision. All duplicate samples were 
extracted and analyzed at the required frequency. All RPDs were within acceptance limits. 

LABORATORY CONTROL SAMPLE/LABORATORY CONTROL 
SAMPLE DUPLICATE RESULTS 
An LCS/LCSD is spiked with target analytes to provide information on laboratory precision 
and accuracy. The LCS/LCSD samples were extracted and analyzed at the required 
frequency. All LCS/LCSD analytes were within acceptance limits for percent recovery. 

REPORTING LIMITS 
SA used routine method RLs for non-detect results. 

DATA PACKAGE 
The data package was reviewed for transcription errors, omissions, and anomalies. None 
were found. 
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EXECUTIVE SUMMARY 

MWH Americas, Inc. (MWH) has prepared this report to document laboratory-scale testing 

conducted for evaluating in-situ remedial alternatives for arsenic impacted groundwater beneath 

the TrueGuard, LLC (TrueGuard) Washougal facility located at 725 South 32nd Street in 

Washougal, Washington (Facility).  This report describes the methods and findings of the 

laboratory-scale activities.  The purpose of this report is to provide background information on 

the project, a description of the methods used during the laboratory-scale testing process, 

analytical laboratory results, and observations/recommendations based on those results.  Key 

points of the laboratory-scale activities are summarized below and are discussed in detail in the 

report sections that follow. 

Background 

TrueGuard operates a timber preservation facility in Washougal, Washington.  The Facility 

occupies approximately 15 acres, located approximately ¼-mile north of the Columbia River.  

Historical investigations at the Facility have identified the existence of arsenic impacted 

groundwater.  In response, TrueGuard initiated a groundwater recovery system and notified the 

Washington Department of Ecology (DOE), and subsequently entered into the DOE Voluntary 

Cleanup Program. 

MWH was contracted by TrueGuard to design and implement a laboratory-scale test program to 

evaluate the potential use of a chemical oxidant (calcium persulfate {KlozurTM}) and proprietary 

Activated Red Mud (ARM) technology (GeobindTM) to remediate the arsenic impacts at the 

Facility.  Maul Foster and Alongi Inc. (MFA) conducted field sample collection and Specialty 

Analytical Inc. provided analytical laboratory services. 

Summary of Results 

• KlozurTM was capable of generating an oxidizing environment and converting arsenite 

ions to arsenate ions with or without the addition of ferrous ions (ferrous chloride) for 

activation, although based on similar studies, the addition of ferrous ions enhances the 

effect. 

• The combination of KlozurTM, ferrous chloride, and GeoBindTM was capable of 

immobilizing arsenic without mobilizing hexavalent chromium. 
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• Treatability samples with lower pH conditions (pH 5) resulted in lower arsenic 

concentrations; however, manganese concentrations at pH 5 were approximately equal 

to pre-treatment concentrations (3.56 µg/L).  Samples with pH 6 conditions also resulted 

in low arsenic conditions, but with manganese concentrations lower than pre-treatment 

concentrations. 

• The immobilized arsenic in treated samples did not significantly remobilize under the 

influx of upgradient groundwater obtained from MW-6. 

• The addition of the ARM in GeoBindTM generally reduced manganese and copper 

mobilization during leachability testing.  Additionally, MWH experience at other in-situ 

remediation sites indicates that ARM also results in greater long-term resistance to 

leaching by enhanced crystallization of the arsenic onto ARM particles. 

Recommendations 

There are two equally important elements to consider for the successful in-situ remediation of 

soil and groundwater contamination (Blessing et al, 2002):  

1. Selection of the appropriate remediation reagents, considering the site-specific 

geochemical conditions; and, 

2. Selection of the appropriate reagent delivery system, considering the site-specific 

geohydrological conditions. 

The laboratory-scale testing program demonstrated that a mixture of KlosureTM persulfate 

chemical oxidant, ferrous chloride for pH modification, and a small dose of GeoBindTM ARM for 

stability of the ‘fixed’ arsenic and other metals are capable of immobilizing dissolved arsenic in 

the groundwater at the Facility without mobilizing hexavalent chromium or other metals.  As 

such, the remediation reagents evaluated during the laboratory scale tests satisfy the first 

required element listed above for successful in-situ remediation (i.e., selection of the appropriate 

remedial reagents). 

In order to evaluate the second element required for successful remediation, MWH 

recommends design and implementation of a pilot-scale study to evaluate reagent delivery 

systems.  Reagent delivery systems are dependent on site-specific conditions, and at least two 

reagent delivery systems appear to hold promise for delivery of the remediation reagents at the 

Facility.  MWH proposes that a program of pilot-scale testing be initiated to verify the delivery 
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system efficacy and to develop design details for the future full-scale application of one or both 

delivery systems.  The concepts for the two reagent delivery systems include: 

• Slurry introduction through existing or new wells; and 

• Slurry introduction on a grid or barrier basis using trenches or direct-push 

hydrofracturing drilling technology. 

Specific details of the proposed pilot-scale testing, such as reagent handling, concentrations 

and doses, delivery methods and locations, monitoring, and reporting, will be provided in a 

separate pilot-scale test protocol. 
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1.0 INTRODUCTION 

MWH Americas, Inc. (MWH) has prepared this report to document laboratory-scale testing 

conducted to evaluate in-situ remedial alternatives for arsenic impacted groundwater at the 

TrueGuard, LLC (TrueGuard) Washougal facility located at 725 South 32nd Street in Washougal, 

Washington (Facility).   

1.1 PROJECT OBJECTIVE 

In summary, the objective of the laboratory-scale testing was to assess the capability of select 

remediation reagents to fixate arsenic onto aquifer solids and to determine the approximate 

dosage of reagents to complete the fixation process.   

1.2 SCOPE OF WORK 

The laboratory-scale testing was performed in general accordance with the Bench-Scale 

Testing Laboratory Protocol for In-Situ Arsenic Groundwater Remediation Memorandum (MWH, 

2009) and consisted of the following activities. 

• Treatability testing including: 

o Determination of the Natural Oxidant Demand (NOD) of a slurry of aquifer solids 

and groundwater collected from the source and down-gradient areas of the site; 

and, 

o Determination of appropriate oxidant and Activated Red Mud (ARM) dose rates 

for average source-area and down-gradient conditions. 

• Leachability testing of treated aquifer solids to assess potential remobilization of 

chemisorbed arsenic from the solids into clean groundwater.      

1.3 REPORT ORGANIZATION 

This report is organized into the following sections: 

Section 1 Presents the introduction, project objective, scope of work, and organization of the 
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report. 

Section 2 Presents background information regarding site-specific hydrogeology and 

geochemistry. 

Section 3 Presents a narrative description of the treatability testing and results. 

Section 4 Presents a narrative description of the leachability testing and results.   

Section 5 Presents a summary of the conclusions derived from the laboratory-scale testing. 

Section 6 Provides the limitations of the work conducted and the information presented in this 

report. 
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2.0  BACKGROUND 

2.1 SITE SUMMARY 

TrueGuard operates a timber preservation facility in Washougal, Washington.  The Facility 

occupies approximately 15 acres and is located approximately ¼ mile north of the Columbia 

River (Figure 1).  Historical investigations at the Facility have identified the existence of arsenic 

impacted groundwater under the Facility.  As a response, TrueGuard initiated a groundwater 

recovery system and notified the Washington Department of Ecology (DOE), and subsequently 

entered into the DOE Voluntary Cleanup Program.  In August 2007, Maul Foster and Alongi, 

Inc. (MFA) prepared a Groundwater Remediation Plan for the Facility.  MFA subsequently 

conducted a test injection of EHC-MTM, a metals remedial reagent for in-situ immobilization of 

soluble metals manufactured by Adventus Americas, Inc. in April 2008.  MWH understands that 

this test program did not produce satisfactory results for remediation of the arsenic impacted 

groundwater.   

MWH was contracted by TrueGuard to design and implement a laboratory-scale test program to 

evaluate the potential use of a chemical oxidant (calcium persulfate {KlozurTM, manufactured by 

FMC Environmental Solutions}) and ARM (GeoBindTM, manufactured by GEOCHEM 

Remediation LLC) to remediate the arsenic impacted groundwater at the Facility.  MFA 

conducted field sample collection for the laboratory-scale testing, and Specialty Analytical, Inc. 

provided analytical laboratory services. 

2.2 HYDROGEOLOGIC AND GEOCHEMICAL CONDITIONS 

Groundwater beneath the Facility occurs in alluvial deposits, with apparent groundwater flow 

across the site predominantly from the west to east (Figure 2).  In addition to arsenic, boron has 

also been detected in groundwater.  A comparison of the arsenic and boron concentrations in 

groundwater indicates that the arsenic is somewhat naturally attenuated relative to the velocity 

of groundwater movement and boron groundwater concentrations.   

Limited speciation data from historical groundwater investigations indicates that the arsenic is 

present predominantly as the oxidized arsenate anion near the source (MW-3), and as the 

reduced arsenite anion downgradient from the source (MW-11).  The reduced arsenite ion tends 
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to be more mobile than does the oxidized arsenate anion.  Hexavalent chromium appears to be 

reduced to the immobile trivalent form by natural reducing conditions in the subsurface.  The 

potential for conversion of the trivalent chromium to the more mobile hexavalent form must be 

considered in potential remediation plans for the site. 
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3.0 TREATABILITY TESTING 

The first phase of the laboratory-scale testing involved determination of the NOD of the 

subsurface material, and subsequent treatability testing using a chemical oxidant (Klozur™) to 

convert the subsurface materials to a more highly oxidized state.  Additionally, ferrous chloride 

was used to lower the pH of the subsurface material and to provide additional ferrous ions for 

formation of low-solubility ferric arsenate/ferric hydroxide. ARM (GeoBindTM) was used to further 

stabilize the resultant solid-phase arsenic.  The conduct of these tests is described in the 

following sections.   

3.1 FIELD SAMPLE COLLECTION 

During May 2009, MFA conducted routine groundwater-quality sampling of the site monitoring 

wells.  Analytical results from the sampling event are presented in Table 1.  In addition, MFA 

collected bulk groundwater samples from monitoring wells (MW-3 and MW-11) located within 

the arsenic plume, and from MW-6, an upgradient well (control well), for use in the treatability 

testing (Figure 2).  The sampling was reportedly conducted in a manner to minimize the 

aeration and subsequent oxidation of the groundwater samples.  Geochemical field parameter 

data (Table 1) indicates that the groundwater is low in dissolved oxygen with a negative ORP, 

typical of reduced groundwater conditions.  MFA also collected aquifer solids from the saturated 

zone near wells MW-3 and MW-11 for the treatability testing.  These samples were transported 

to Specialty Analytical, Inc. for the laboratory-scale testing. 

3.2 EXPERIMENTAL DESIGN 

The treatability testing involved two separate sequential tests.  The first of these tests was 

determining the ability to generate oxidizing conditions (NOD) in slurries comprised of 

groundwater and aquifer solids collected from MW-3 and MW-11.  Subsamples of the slurries 

were placed into 250-milliliter (ml) flasks and dosed with varying amounts of KlozurTM.  The 

flasks were sealed and placed on a shaker.  Readings of ORP were collected after sample 

shake times of 1, 5, and 24 hours.     

The second test involved monitoring the reaction of contaminated groundwater and aquifer 

solids slurries dosed with KlozurTM persulfate oxidant, ferrous chloride (for pH reduction and as 
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a source of ferrous ions), and GeoBindTM ARM to serve as nucleation (fixation) sites.  In this 

test, slurries of groundwater and aquifer solids collected from MW-3 and MW-11 were mixed in 

equal portions.  This mixture was considered to represent an average representation of the 

conditions within the contaminant plume, including both the slightly oxidized and the reduced 

portions of the plume.  

Fifteen subsamples of the slurry were formed by mixing 100 grams (g) of the composited aquifer 

solids and 500 ml of composited groundwater in a 1–liter (L) wide-mouth plastic sample bottle.  

The subsamples were dosed with 0.375 g, 0.5 g, or 0.6125 g of KlozurTM.  The pH of the slurries 

was adjusted to 5, 6, or 7 units by means of a ferrous chloride solution.  The slurries were then 

dosed with powdered GeoBindTM at doses of 0.0 g (control), 0.01 g, 0.05 g, 0.1 g, or 0.5 g.  The 

varying KlozurTM and ferrous choride dosages resulted in 15 slurry permutations, three at each 

of the five GeoBindTM dosage rates.  The sample bottles were sealed and gently shaken for one 

week, at which time the ORP was determined.  The samples were then filtered through a 0.45-

micron filter.  The filtrates from the samples were analyzed for a suite of parameters, including 

boron, arsenic, chromium, copper, iron, lead, manganese, hexavalent chromium, and sulfate.  

The solids were retained for subsequent leachability testing.  

3.3 GEOCHEMICAL AND ANALYTICAL RESULTS 

Results of the NOD testing are presented in Figure 3.  While the groundwater had a negative 

ORP at the time of sample collection, the preparation of the slurry samples and reaction with 

headspace in the bottles was sufficient to result in positive ORP in the samples not dosed with 

KlozurTM.  The data show that dosing either of the MW-3 or MW-11 slurries with 0.5 grams of 

KlozurTM was sufficient to raise the ORP to values in the 300 to 400 millivolt (mV) range.  These 

conditions are sufficient to oxidize arsenic to the arsenate form.  

For KlozurTM to be effective as an oxidant, it needs to be ‘activated’ by pH increase, heat, or 

iron.  Since the groundwater already contains elevated naturally occurring iron concentrations in 

MW-11 (>50,000 µg/L), it was anticipated that this would be sufficient to activate the KlozurTM.  

Results of the testing appear to indicate that there was also sufficient iron available from the 

aquifer solids at MW-3 to activate the KlozurTM.  It was concluded that a KlozurTM dose of 0.5 g/L 

would be used as the optimal dose in the subsequent treatability testing, with dosing also at 

slightly lesser (0.375 g/L) and greater (0.6125 g/L) concentrations. 
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Table 2 presents results of the laboratory analyses of the liquid portion of the 15 treatability 

slurry samples.  It should be noted that the ORP is highest for each of the series of samples 

where KlozurTM dosing is lower than optimal and lowest when KlozurTM dosing was greater than 

optimal. This is because, at higher KlozurTM doses, more of the ferrous chloride is oxidized, 

consuming oxidant.  It should also be noted that the arsenic concentration is less in the samples 

with the lowest pH, since the solubility of ferric arsenate is lowest at approximately 4.5 to 5.5 

(Cherry et al, 1986).  Figure 4 illustrates the concentration of arsenic from treatability samples 

in each ARM dosage group versus ORP.  All treated samples were below the pre-treatment 

arsenic concentration (1,700 µg/L; average concentration from MW-3 and MW-11) by up to 

three orders of magnitude.  Concentrations of manganese, copper and lead were highest in 

each of the samples at initial pH values of 5, since these metals are more soluble at lower pH 

values.  Hexavalent chromium was not detected in any of the samples.  Boron was present in 

the groundwater that was used in preparation of the slurries and was not attenuated due to its 

‘conservative’ nature. 

Manganese is worthy of special discussion.  As noted above, manganese is soluble at low pH 

values.  It is also soluble under reducing conditions at neutral pH, comparable to groundwater 

conditions at the Facility.  Up-gradient monitoring well MW-6 had a manganese concentration of 

2.35 milligrams per liter (mg/L) during the May 2009 sampling event.  The combined sample 

from MW-3 and MW-11, used to form the slurries, has approximately the same manganese 

concentration as detected in the pH 5 slurries (Table 2), indicating there was essentially no 

mobilization of manganese during the treatment.  The slurries at pH 6 contained significantly 

less manganese than was present in the groundwater used to form the slurries, which appears 

to indicate removal of manganese during the treatment.  As shown by the test data, as the pH of 

the oxidized slurry liquid increases to neutral, the manganese concentration decreases, with 

concentrations significantly less than the source water concentrations.  
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4.0 LEACHABILITY TESTING 

Upon the conclusion of the treatability studies described above, the efforts shifted to the 

determination of the potential for the precipitated arsenic to be mobilized by the subsequent 

influx of non-impacted groundwater.  This was accomplished by taking the solids from six of the 

treatability test bottles and leaching them with groundwater collected from upgradient monitoring 

well MW-6.  These tests are described below. 

4.1 EXPERIMENTAL DESIGN 

The six solids samples used in the preparation of the slurries for the leachability testing were  

comprised of solids material remaining from six of the treatability slurries that had been dosed 

with ferrous chloride to achieve pH values of either 5 or 6 and from groundwater collected from 

upgradient monitoring well MW-6.  Two of the samples had previously received no GeoBindTM, 

while the others received either 0.05 g or 0.5 g doses of GeoBindTM.  Slurries for the leachability 

testing had a higher percentage of solids (25% solids and 75% groundwater from MW-6) than 

the treatability slurries.  The higher percentage of solids would thus be more prone to higher 

concentrations of metals in the liquid at the conclusion of the test.  

As was the case with the treatability tests, the samples were gently shaken for one week, 

filtered through a 0.45-micron filter, and the liquid fraction analyzed for the same suite of 

parameters as the treatability samples. 

4.2 ANALYTICAL RESULTS 

Table 2 contains results of laboratory analyses on the liquid from the six leachability slurries.  

As with the treatability slurries, none of the samples contained detectable concentrations of iron 

or hexavalent chromium.  Boron concentrations were lower than those concentrations from the 

treatability testing as the groundwater used for the leachability testing was derived from a 

monitoring well (MW-6) with lower boron concentrations (0.128 mg/L).  Total chromium was only 

detected in the samples not dosed with GeoBindTM, with the exception of one sample dosed at 

0.5 g of GeoBindTM having a concentration equal to its reporting limit (1 ug/L).  This illustrates 

the known ability of GeoBindTM to bind trivalent chromium into a non-leachable state onto the 

solids.  In addition, generally higher doses of GeoBindTM resulted in lower concentrations of total 
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copper in the leachate.  An elevated concentration of manganese (7.2 mg/L) was observed in 

the sample not treated with GeoBindTM with the lowest pH.  Manganese is detected in 

groundwater at the facility and is also a common constituent of ferrous chloride reagents.  The 

analytical results illustrate the common mobility of manganese at a low pH, when GeoBindTM 

treatment is absent. 
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5.0 CONCLUSIONS 

The following is a summary of the conclusions from the laboratory-scale testing activities: 

• KlozurTM was capable of generating an oxidizing environment and converting arsenite 

ions to arsenate ions with or without the addition of ferrous ions (ferrous chloride) for 

activation, although based on similar studies, the addition of ferrous ions enhances the 

effect. 

• The combination of KlozurTM, ferrous chloride, and GeoBindTM was capable of 

immobilizing arsenic without mobilizing hexavalent chromium. 

• Treatability samples with lower pH conditions (pH 5) resulted in lower arsenic 

concentrations; however, manganese concentrations at pH 5 were approximately equal 

to pre-treatment concentrations (3.56 µg/L).  Samples with pH 6 conditions also resulted 

in low arsenic conditions, but with manganese concentrations lower than pre-treatment 

concentrations. 

• The immobilized arsenic in treated samples did not significantly remobilize under the 

influx of upgradient groundwater obtained from MW-6. 

• The addition of the ARM in GeoBindTM generally reduced manganese and copper 

mobilization during leachability testing.  Additionally, MWH experience at other in-situ 

remediation sites indicates that ARM also results in greater long-term resistance to 

leaching by enhanced crystallization of the arsenic onto ARM particles. 
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6.0 RECOMMENDATIONS 

There are two equally important elements to consider for the successful in-situ remediation of 

soil and groundwater contamination (Blessing et al, 2002):  

1. Selection of the appropriate remediation reagents, considering the site-specific 

geochemical conditions; and, 

2. Selection of the appropriate reagent delivery system, considering the site-specific 

geohydrological conditions. 

The laboratory-scale testing program described in previous sections has demonstrated that a 

mixture of KlosureTM persulfate chemical oxidant, ferrous chloride for pH modification, and a 

small dose of GeoBindTM ARM for stability of the ‘fixed’ arsenic and other metals are capable of 

immobilizing dissolved arsenic in the groundwater at the Facility without mobilizing hexavalent 

chromium or other metals.  As such, the remediation reagents evaluated during the laboratory 

scale tests satisfy the first required element listed above for successful in-situ remediation (i.e., 

selection of the appropriate remedial reagents). 

In order to evaluate the second element required for successful remediation, MWH 

recommends design and implementation of a pilot-scale study to evaluate reagent delivery 

systems.  Reagent delivery systems are dependent on site-specific conditions, and at least two 

reagent delivery systems appear to hold promise for delivery of the remediation reagents at the 

Facility.  MWH proposes that a program of pilot-scale testing be initiated to verify the delivery 

system efficacy and to develop design details for the future full-scale application of one or both 

delivery systems.  The concepts for the two reagent delivery systems include: 

• Slurry introduction through existing or new wells; and 

• Slurry introduction on a grid or barrier basis using trenches or direct-push 

hydrofracturing drilling technology. 

Specific details of the proposed pilot-scale testing, such as reagent handling, concentrations 

and doses, delivery methods and locations, monitoring, and reporting, will be provided in a 

separate pilot-scale test protocol. 
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7.0 LIMITATIONS 

This report was prepared exclusively for TrueGuard, LLC (TrueGuard) by MWH Americas, Inc. 

(MWH).  The quality of information, conclusions, and recommendations contained herein is 

consistent with the level of effort involved in MWH services and based on:  i) a specific scope 

agreed to between MWH and TrueGuard; ii) information available at the time of preparation, iii) 

data supplied by outside sources, and iv) the assumptions, conditions, and qualifications set 

forth in this report.  Therefore, this report may have limitations, assumptions and/or rely on 

information/data that are not obvious on the face of it.  Reliance, therefore, should not be made 

upon this report without further consultation with MWH.   

This Laboratory-Scale Groundwater Arsenic Remediation Evaluation is intended to be used by 

TrueGuard for the Washougal, Washington Facility only, subject to the terms and conditions of 

its contract with MWH.  Any interpretations and recommendations given in this report represent 

the opinions of MWH in accordance with a specific brief and as such do not necessarily address 

all aspects that may surround the subject area.  In the event that changes in the nature, usage, 

or layout of the property or nearby properties are made, the conclusions and recommendations 

contained in this report may not be valid.  If additional information becomes available, it should 

be provided to MWH so the original conclusions and recommendations can be modified as 

necessary. 

MWH’s liability under this report is limited to its agreement with TrueGuard.  No liability or duty 

of care is accepted by MWH with respect to use of this report by any other person.  Any reliance 

placed upon any matters upon which MWH has reported by any person other than TrueGuard, 

is done so entirely at their own risk and without recourse to MWH or any of its employees or 

agents for any loss, damage, or expense of whatsoever, in any nature which may be caused by 

any use of this report.  
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TABLES 



Table 1
Results - Groundwater Sampling May 2009

TrueGuard, LLC
Washougal, Washington

Monitoring Well ID MW-1 MW-3 MW-5 MW-6 MW-10 MW-11 MW-12 MW-13 MW-13Dup MW-14 MW-15 MW-16
Field Parameter Results
pH  - 6.89 8.28 6.70 7.09 7.27 7.45 7.14 7.15 7.15 7.02 6.75 7.66
Conductivity (mS) 74 132 42 282 210 817 608 181 181 384 416 589
ORP (mV) -19.6 -146.5 3.6 -80.3 -124.0 -123.4 -132.0 -95.2 -95.2 -88.3 -87.3 -90.2
Analyte Results
Arsenic Total (mg/L) - 0.42 - 0.005 4.9 4 - - - - - 3
Arsenic Dissolved (mg/L) 0.0097 0.4 0.0031 0.0042 5 3 0.63 0.035 0.033 0.063 0.034 2.8
Bicarbonate (as CaCO3) Total (mg/L) - 65.9 - 171 92.4 477 - - - - - 349
Boron Total (mg/L) - 0.166 - 0.136 0.12 0.271 - - - - - 0.465
Boron Dissolved (mg/L) 0.0449 0.173 0.129 0.128 0.106 0.234 3.33 0.879 0.803 0.592 1.34 0.427
Calcium Total (mg/L) - 16 - 38.6 18 84.2 - - - - - 70.3
Carbonate (as CaCO3) Total (mg/L) - <10 - <10 <10 <10 - - - - - <10
Chloride Total (mg/L) - 1.99 - 2.77 3.14 9.89 - - - - - 4.02
Chromium Total (mg/L) - 0.0092 - 0.0054 0.0072 <0.005 - - - - - <0.005
Chromium Dissolved (mg/L) <0.005 <0.005 0.0071 0.0051 0.0067 0.0052 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Hex Chrome Dissolved (mg/L) - <0.005 - <0.005 <0.005 <0.005 - - - - - <0.005
Copper Total (mg/L) - <0.01 - <0.01 <0.01 <0.01 - - - - - <0.01
Copper Dissolved (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Iron Total (mg/L) - 5.9 - 16.3 14.6 53.6 - - - - - 61.8
Iron Dissolved (mg/L) 5.05 5.4 0.62 16.4 14.4 52.1 40.2 17.1 15.6 32.5 25.2 60.8
Magnesium Total (mg/L) - 4.57 - 14.8 7.48 40.2 - - - - - 20
Manganese Total (mg/L) - 0.866 - 2.4 1.16 6 - - - - - 5.42
Manganese Dissolved (mg/L) 0.494 0.872 0.197 2.35 1.18 6.25 2.12 1.39 1.3 3.66 3.58 5.08
Nitrate Total (mg/L) - <0.03 - 0.0352 0.0404 0.0666 - - - - - 0.0614
Potassium Total (mg/L) - 2.2 - 2.19 5.18 16.2 - - - - - 4.95
Sodium Total (mg/L) - 4.16 - 7.86 4.66 10.9 - - - - - 8.74
Sulfate Total (mg/L) - <0.5 - 1.55 0.51 <0.5 - - - - - <0.5
TOC Total (mg/L) - 2.54 - 5.6 2.36 6.88 - - - - - 3.49

Notes:
ORP - Oxidation-Reduction Potential
CaCO3 - Calcium Carbonate
TOC - Total Organic Compound
< - Not detected at reporting limit
mg/L - milligrams per liter
mV - millivolt
mS - microSiemens
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Table 2
Laboratory-Scale Testing Results

TrueGuard, LLC
Washougal, Washington

Analyte pH KlozurTM ARM ORP Boron Arsenic Chromium Copper Iron Lead Manganese Hex Chrome Sulfate
EPA Method SM2580b SW6010 SW6020 SW6020 SW6020 SW6020 SW6020 SW6020 SM 3500-Cr D SW9056
Units - (g) (g) (mV) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
May 2009 Sampling Event
MW-3 8.28  -  - -146.5 0.173 0.4 <0.005 <0.01 5.4 NA 0.872 <0.005 <0.5
MW-11 7.45  -  - -123.4 0.234 3.0 0.0052 <0.01 52.1 NA 6.25 <0.005 <0.5
MW-6 7.09  -  - -80.3 0.128 0.0042 0.0051 <0.01 16.4 NA 2.35 <0.005 1.55
Average of MW-3 and MW-11 7.87  -  - -134.9 0.2 1.7 0.00385 1 <0.01 28.8 NA 3.56 <0.005 <0.5
Treatability Testing 2

ARM0-FeCl5-Klosure0.375 5 0.375 0 420 0.304 0.0016 0.0012 0.0093 <0.1 0.00018 3.7 <0.005 177
ARM0-FeCl6-Klosure0.5 6 0.5 0 360 0.305 0.00057 0.0011 0.0017 <0.1 <0.0001 0.95 <0.005 166
ARM0-FeCl7-Klosure0.6125 7 0.6125 0 340 0.283 0.013 0.0028 0.0017 <0.1 <0.0001 0.022 <0.005 140
ARM0.01-FeCl5-Klosure0.375 5 0.375 0.01 410 0.314 0.0013 0.001 0.0042 <0.1 <0.0001 4.0 <0.005 236
ARM0.01-FeCl6-Klosure0.5 6 0.5 0.01 370 0.321 0.0067 0.0011 0.0041 <0.1 <0.0001 3.9 <0.005 193
ARM0.01-FeCl7-Klosure0.6125 7 0.6125 0.01 350 0.314 0.016 0.002 0.0028 <0.1 <0.0001 0.3 <0.005 173
ARM0.05-FeCl5-Klosure0.375 5 0.375 0.05 420 0.326 0.0018 <1.0 0.0088 <0.1 0.00015 4.5 <0.005 242
ARM0.05-FeCl6-Klosure0.5 6 0.5 0.05 390 0.316 0.0042 1.2 0.0015 <0.1 <0.0001 1.2 <0.005 127
ARM0.05-FeCl7-Klosure0.6125 7 0.6125 0.05 350 0.301 0.015 2.8 0.0024 <0.1 <0.0001 0.018 <0.005 135
ARM0.1-FeCl5-Klosure0.375 5 0.375 0.1 410 0.322 0.0013 <0.001 0.0036 <0.1 <0.0001 2.9 <0.005 193
ARM0.1-FeCl6-Klosure0.5 6 0.5 0.1 390 0.316 0.0045 <0.001 0.0016 <0.1 <0.0001 2.2 <0.005 217
ARM0.1-FeCl7-Klosure0.6125 7 0.6125 0.1 350 0.303 0.012 0.0024 0.0022 <0.1 <0.0001 0.035 <0.005 187
ARM0.5-FeCl5-Klosure0.375 5 0.375 0.5 410 0.320 0.0012 <0.001 0.0027 <0.1 <0.0001 3.6 <0.005 164
ARM0.5-FeCl6-Klosure0.5 6 0.5 0.5 370 0.324 0.0048 <0.001 0.0018 <0.1 <0.0001 0.66 <0.005 211
ARM0.5-FeCl7-Klosure0.6125 7 0.6125 0.5 350 0.322 0.017 0.0022 0.0028 <0.1 <0.0001 0.021 <0.005 165
Leachability Testing 2

ARM0-FeCl5-Klosure0.375 5 0.375 0 - 0.120 0.0018 0.0011 0.06 <0.1 <0.0001 7.2 <0.005 67.1
ARM0-FeCl6-Klosure0.5 6 0.5 0 - 0.129 0.0039 0.0011 0.028 <0.1 <0.0001 0.00077 <0.005 78.7
ARM0.05-FeCl5-Klosure0.375 5 0.375 0.05 - 0.130 0.0017 <0.001 0.093 <0.1 <0.0001 0.12 <0.005 104
ARM0.05-FeCl6-Klosure0.5 6 0.5 0.05 - 0.129 0.0034 <0.001 0.021 <0.1 <0.0001 0.0029 <0.005 66.0
ARM0.5-FeCl5-Klosure0.375 5 0.375 0.5 - 0.122 0.0022 <0.001 0.023 <0.1 <0.0001 0.72 <0.005 66.5
ARM0.5-FeCl6-Klosure0.5 6 0.5 0.5 - 0.116 0.0051 0.001 0.017 <0.1 0.0002 0.0029 <0.005 89.1

Notes:
Values are dissolved concentrations
KlozurTM - Calcium Persulfate mV - millivolt
ARM - Activated Red Mud NA - Not applicable
ORP - Oxidation-Reduction Potential NV - No value
FeCl - Ferrous Chloride 1 Average chromium concentration derived from MW-11 and 1/2 the method reporting limit for MW-3
< - Not detected at reporting limit 2 Sample nomenclature - ARM (g of ARM) - FeCl (pH) - Klosure (g of KlozurTM) 
g - grams
mg/L - milligrams per liter
µg/L - micrograms per liter
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