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1.0 INTRODUCTION 


This tailing impoundments water balance modeling report (Report) presents the results of a cover 
performance assessment (Assessment) conducted by INTERA Incorporated (INTERA) to evaluate 
the as-built cover system on the closed tailing impoundments at the Rio Algom Mining, LLC 
(RAML), Lisbon Facility in San Juan County, southeast Utah (Site). The Site is in the Lisbon 
Valley approximately 4 miles southwest of the small agricultural town of La Sal and approximately 
30 miles southeast of Moab (Figure 1). The water balance modeling was conducted for RAML in 
support of a Hydrogeological Supplemental Site Assessment (HSSA) (INTERA, 2018) under 
Radioactive Materials License Number UT 1900481 (the License), regulated by the Utah Division 
of Environmental Quality, Division of Waste Management and Radiation Control (DWMRC).  


This work was conducted in accordance with the Work Plan for the Lisbon Facility 
Hydrogeological Supplemental Site Assessment, Addendum 2 (Work Plan) (INTERA, 2015b) to 
assess the performance of the as-built cover system of the Upper Tailings Impoundment (UTI) and 
Lower Tailings Impoundment (LTI), with a focus on determination of the long-term percolation 
rate and water quality of fluids from the impoundments into the underlying groundwater system. 
Figure 2 shows the UTI, LTI, and boring locations at the Site (INTERA, 2016).  


The primary objective of this study was to estimate the present and future contribution (quantity 
and quality) of pore fluid flux from the tailing impoundments to the underlying groundwater 
system at the Site. This information was used by INTERA for the HSSA, which includes transport 
modeling of solutes in groundwater (INTERA, 2018). The information presented in this Report 
provides both aqueous chemistry of the pore fluid and a range of estimated moisture flux values 
from the impoundments as input to long-term flow and transport modeling at the Site 
(INTERA, 2018).   


To meet the study objectives, concentrations of contaminants were measured from pore fluid 
samples, and rates of water movement through the unsaturated tailings were estimated from water 
balance modeling of the tailing impoundments as reported herein. The scope of work for this 
Assessment also included comparison of measured in-situ hydraulic properties of the tailings, with 
the modeling from a previous investigation at the Site (INTERA, 2017), to assess the reliability of 
predicted flux values. It is not within the scope of this Assessment to attempt to model the complex 
operational history of the tailings impoundments at the Site (see Section 2.2). Instead, the modeling 
conducts simplified forward predictions in time using present-day conditions for the final cover 
and tailings. 
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The remaining sections of this Report present the following: 


•  Section 2: Site Climate and Operational History 


• Section 3: Final Cover and Tailings Characterization  


• Section 4: Water Balance Model 


• Section 5: Model Results 


• Section 6: Discussion 


• Section 7: Conclusion 


• Section 8: References 
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2.0 SITE CLIMATE AND OPERATIONAL HISTORY 


This section provides information about the climate of the Site and a brief summary of the history 
of the Lisbon mine and mill. The HSSA report (INTERA, 2018) provides a detailed Site 
assessment; including an in-depth geologic, hydrologic, and geochemical evaluation.  


2.1 Climate  
The semi-arid climate of the Lisbon Valley area is characterized by large daily and yearly ranges 
in temperature and a total annual precipitation of about 10 to 15 inches. Average annual 
precipitation in the vicinity of the Site generally increases with elevation. Within the two drainage 
basins in the Site boundary, average annual precipitation ranges from 12.1 inches to more than 30 
inches north of the Site in the La Sal Mountains (Blanchard, 1990; Steiger and Susong, 1997; 
PRISM Climate Group, 2018).  


In spring of 2016, INTERA installed a weather station near the southwest side of the LTI (see 
cover photo and Figure 2) to provide site-specific meteorological data such as temperature, 
precipitation, and wind speed. The on-site weather station provides only a limited record of 
information for this Assessment, April 2016 through the present. The La Sal weather station (gage 
LA SAL 1 SW), at an elevation of 6,785 feet above mean sea level (ft amsl), provides the following 
information for the 30-year climate normal period (U.S. Climate Data, 2018). Normal annual 
precipitation from 1981 to 2010 was 14.11 inches. Normal minimum monthly temperature was 
34.5 degrees Fahrenheit (°F) and the normal maximum monthly temperature was 59.7 °F. The 
normal variation in precipitation, evaporation, and temperature in La Sal, Utah, throughout the 
year is shown in Figure 3. The evaporation data included in Figure 3 is from a study conducted 
by Utah State University using data from the La Sal Station from 1958 through 1976 
(Hubbard, 1979).  


Summer precipitation is characterized by monsoonal thunderstorms, which are localized, intense, 
and short-lived precipitation events typical in the high desert Colorado Plateau that originate as 
warm moisture-laden air masses from the Gulf of California and the Gulf of Mexico (Blanchard, 
1990; Masbruch and Shope, 2014). Winter storm events derived from Pacific air masses typically 
occur from October through April (Blanchard, 1990; Masbruch and Shope, 2014) with 
precipitation falling primarily as snow at higher elevations.  


Vegetation in the area consists of sagebrush, juniper and pinon in the hills and steeper slopes; while 
desert grasses, rubber rabbitbrush, and sagebrush sparsely cover the Lisbon Valley floor. Desert 
grasses and rubber rabbitbrush are the predominant vegetation on the tailings impoundments (see 
cover photo) and are described in greater detail in Section 4.3.3.  
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2.2 Tailings History and Description 
The former milling facility at the Site was operated between 1972 and 1989, to extract uranium 
oxide (yellow cake, U3O8) by the alkaline leach process. Ore for the mill was provided primarily 
from the Lisbon mine located approximately 2,750 feet below ground surface (bgs) near the former 
mill site. During operations, tailings from the mill were pumped via a pipeline from the mill to two 
tailing impoundments (UTI and LTI) located west of the mill site (Figure 2). Both the UTI and 
LTI each cover an area of approximately 50 acres. Earthen embankments were constructed in 1971 
between the UTI and LTI, and at the western end of LTI. UTI and LTI were constructed on top of 
prepared subgrade but without a bottom liner (Guernsey, 2013). 


When milling operations terminated in 1989, Cutler Formation waste rock (CWR) removed from 
the mine during operation, was placed on the UTI to initiate stabilization of the tailings and to 
provide support for construction equipment to place subsequent layers of the final cap. The CWR 
included soils with approximately 35% passing a #200 screen (silt and clay) (Guernsey, 2013). In 
1990, the radon barrier portion of the final cap was constructed on the UTI, and the Upper 
Evaporation Cell (UEC) was constructed with a clay liner on the UTI to collect, store, and provide 
an evaporation surface for groundwater collected during the groundwater Corrective Action 
Program (CAP) at the Site. Construction of the radon barrier began on the LTI in 1990. In 1992, 
construction of the radon barrier was completed on the LTI, and construction of the clay-lined 
Lower Evaporation Cell (LEC) began. In 2003, erosion protection rock was placed on portions of 
both the UTI and LTI not covered by the evaporation cells. Between 2004 and 2006, the 
evaporation cells were removed from the UTI and LTI, and additional radon barrier and rock for 
erosion protection was placed within the former evaporation cell footprints (Guernsey, 2013). 


The referenced Guernsey 2013 Construction Completion Report (2013 CCR) is being revised with 
as-built and recent radon survey data. However, reference to the 2013 CCR in this section 
accurately describes the operational history of the tailing impoundments. 
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3.0 FINAL COVER AND TAILINGS CHARACTERIZATION 


INTERA conducted tailing characterization activities on the UTI and LTI in early August 2016 
(2016 Investigation), to obtain basic Site geotechnical information for the final cover (also referred 
to as “cap”) and underlying tailings (INTERA, 2017). The information contained in the 
Geotechnical Investigation Report (GIR) (INTERA, 2017) independently supports this 
Assessment, a geotechnical stability analysis of the impoundments, and an as-built investigation 
of the final cover. To accomplish the goals of the 2016 Investigation, four (4) soil borings were 
each advanced through the soil cover and through the underlying tailings to subgrade materials. 
Each of the borings was drilled using a rig-mounted hollow-stem auger to visually characterize the 
soils, determine n-situ firmness (measured by blow counts via Standard Penetration Tests (STPs) 
during auger drilling), and to collect samples at selected locations in each soil boring for laboratory 
analyses. Each boring was constructed as either a piezometer or suction lysimeter to aid in the 
collection of tailings pore-fluid samples. Piezometers were installed in boreholes LTB-1 and  
UTB-1, and suction lysimeters were installed in boreholes LTB-2 and UTB-2. The locations of the 
four soil borings (LTB-1, LTB-2, UTB-1 and UTB-2) are shown on Figure 2, and Appendix A 
includes the soil boring logs and completion details for the borings (INTERA, 2017). The data 
collected during the 2016 Investigation was used both as input to the water balance model as 
described in Section 4.4, and to assist in validating the model results as described in Section 5. 


This section provides a summary of the characteristics of the closed tailing impoundment profiles 
at the locations of the boreholes based upon the data gathered from the 2016 Investigation. 
Additionally, this section presents the data collected from the piezometers and lysimeters. 


3.1 Impoundment Cover Material Characteristics 
Cover material samples collected by INTERA were delivered to the Daniel B. Stephens & 
Associates, Inc. (DBS&A), Testing Laboratory in Albuquerque, New Mexico. A summary table 
from the GIR of the lab tests performed on the cover material samples by DBS&A is included in 
Appendix B, Table B-1, including soil index properties, saturated hydraulic conductivity (Ksat), 
porosity and percent saturation, and unsaturated hydraulic properties. 


Unsaturated hydraulic properties were determined for select cover samples to develop moisture 
characteristic curves that show the relationship of moisture retention to changes in pressure head 
applied to the samples. The calculated unsaturated hydraulic properties (van Genuchten 
parameters) for the samples and the estimated unsaturated hydraulic conductivity (Kunsat) of the 
samples at their respective in-situ volumetric moisture contents are summarized in  
Appendix B, Table B-1. This information was not specifically used as model input but is used to 
assist in validating the model results (Section 5). 
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The results of the geotechnical evaluation identify as-drilled conditions. With only minor 
exceptions, the cover material for both the LTI and UTI is a lean clay (CL) with varying amounts 
of sand (sCL or CLs), which applies to the silt, clay, and waste rock components of the covers. In 
some cases, a distinction can be made between “silt” and “clay” as it has been described in the 
2013 CCR (Guernsey, 2013) by comparing mean plasticity index (PI) values. As examples, the as-
drilled profiles for UTB-1, UTB-2, and LTB-2 indicate average PI values for the “silt” are much 
lower than the “clay” while Unified Soil Classification System (USCS) classifications are both CL 
(except for LTB-2 which has a CH classification for the “clay”). 


The physical characteristics of the final covers placed on top of the tailing impoundments are 
described in the 2013 CCR. The soil profiles illustrate average conditions, which describe the 
layering of the final cover (from the surface down to top of tailing) as rock, silt, clay, and waste 
rock (Guernsey, 2013). The total thicknesses of the “as-drilled”, as determined from the 2016 
Investigation, cover profiles closely match the profiles presented in the 2013 CCR; except for 
LTB-1, which has a total thickness of 175.5 inches (14.6 ft) as compared to the average total 
thickness of 78.5 inches (6.5 ft) for the LTI reclaimed evaporation cell profile. Near LTB-1, 2 to 
6 ft of additional materials were placed as part of the cover to reach proper final grade (Guersney, 
2013, Section 5.5.1.6), which explains the thicker cover sequence at that location. No compaction 
testing was done on the lower fill material on top of the tailings within this area, which likely 
accounts for the relatively low dry densities of the fill lower in the profile. 


3.2 Impoundment Tailing Material Characteristics 
Tailing material samples collected by INTERA were delivered to Advanced Terra Testing 
Laboratory (ATT) in Lakewood, Colorado. A summary table from the GIR of the lab tests 
performed on the tailing material samples by ATT is included as Appendix B, Table B-2, 
including soil index properties, Ksat, porosity and percent saturation, and unsaturated hydraulic 
properties for the tailing material samples. 


Based upon visual observation of the material samples during drilling, the tailings were generally 
very moist to wet, but likely not saturated. One exception was the saturated sample collected from 
40 to 41 ft below ground surface (bgs) in borehole LTB-1 (see Appendix A, Figure A-1) which 
had apparent free liquid on the outside of the sample rings and seemed to contain wet to saturated 
tailing material inside the rings. Ksat of the cover material in LTB-2 is several orders of magnitude 
higher (1.2E-04 – 3.2E-05 centimeters per second [cm/sec]) than the underlying tailings material 
(9.4E-07 cm/sec).  


Unsaturated hydraulic properties were determined for select tailing samples to develop moisture 
characteristic curves that show the relationship of moisture retention to changes in pressure head 
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applied to the samples. The calculated unsaturated hydraulic properties (van Genuchten 
parameters) for the samples, and the estimated unsaturated hydraulic conductivity (Kunsat) of the 
samples at their respective in-situ volumetric moisture contents are summarized in  
Appendix B, Table B-2. As Ksat was not determined by ATT on the unsaturated hydraulic 
properties samples, an estimate of Ksat for samples was determined by averaging the Ksat values 
on three of the four samples where Ksat was determined. The van Genuchten parameters 
summarized in Appendix B, Table B-1 were calculated by the DBS&A laboratory using the ATT 
characteristic curves. This information was not specifically used as model input but was used to 
assist in validating the model results (Section 5). 


The results of the geotechnical evaluation identify the texture of the tailings very consistently as a 
lean clay (CL) with varying amounts of sand (sCL or CLs). The in-place dry-density of the tailings 
is also consistent, averaging near 104 pounds per cubic foot (pcf); except for LTB-2, which is 
heavily skewed by a very low density of 87.6 pcf at a depth of 6.5 to 7 ft bgs. Similarly, the PI of 
the tailings is very consistent with an average near 13; again, except for LTB-2, which has an 
average PI of 25. The saturation percentage is also very consistent averaging in the mid-to-upper 
90s. 


Dames and Moore (1980) drilled boring B1 through the LTI at a location that closely coincides 
with LTB-1 drilled for the 2016 investigation. The log of B1 shows tailing from approximately 2.5 
ft to 47 ft bgs, or a total thickness of approximately 44.5 ft, which is 10 ft less than the thickness 
for LTB-1 (see Appendix A, Table A-1). Between 1979, when B1 was drilled, and the end of 
operations at the Site in 1989, additional tailings were added, which accounts for the difference in 
thickness. Dames and Moore (1980) described the texture of the tailings as a lean silt (ML) rather 
than a lean clay (CL). Additionally, Dames and Moore (1980) describe the tailings in LTI as 
saturated with a downward hydraulic gradient. This contrasts with the information obtained during 
the 2016 Investigation, which shows the tailings are only partially saturated. 


The Burro Canyon sandstone underlies the unlined tailings material. The borings were terminated 
at the base of the tailings and into only the upper few inches of the Burro Canyon subgrade which 
consisted of fine to very fine-grained, weathered sandstone.  


3.3 Degree of Tailing Saturation and Pore-Water Chemistry 
The installation of piezometers in the two boreholes with the thickest sequence of tailings yielded 
the best chance to identify and measure any saturation, if present. To increase the probability of 
collecting a tailing pore fluid sample, suction lysimeters were installed in the shallower of the two 
boreholes. This section summarizes the data collected from the piezometers and lysimeters. 
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Appendix A provides the completion information for the piezometers and lysimeters in the UTI 
and LTI. 


It is not within the scope of this Assessment to analyze the raw laboratory chemistry data for the 
tailings pore water as reported in this section. The HSSA report (INTERA, 2018) addresses how 
the tailings pore-fluid chemistry is used in the flow and transport modeling at the Site. 


3.3.1 Piezometers LTZ-1 and UTZ-1 
The lower tailing piezometer (LTZ-1) was installed on August 3, 2016, at a total depth of 60.67 ft 
below top of casing (btoc) (Appendix A, Figure A-1). The fluid depth was measured with a water 
level probe at 59.66 ft btoc the following morning, August 4, 2016; indicating that fluids had 
entered LTZ-1 overnight, resulting in a water column of approximately 1 ft. Fluid depth was 
measured again that afternoon at 59.68 ft btoc, showing no significant increase. On August 5, 
2016, the fluid depth of LTZ-1 was measured at 59.80 ft btoc and then purged using a disposable 
bailer. Purge water was analyzed in the field using a YSI water quality meter for pH (9.28 standard 
units), dissolved oxygen (DO) (2.0 milligrams per liter [mg/L]), oxidation-reduction potential 
(ORP) (122.4 millivolts [mV]), and specific conductance (4,206 microSiemens per centimeter 
[µS/cm]). The purge water was light brown. 


The fluid level in LTZ-1 was gauged again on August 6, 2016 at 60.11 ft bgs. Purging of the 
remaining 0.56-ft water column was attempted; however, it was difficult to remove the entire 
volume with a bailer. Depth to water was measured during subsequent monitoring events on 
September 14, 2016 and October 10, 2016 at 60.41 ft and 60.43 ft, respectively, and April 10, 2017 
at 60.40 ft. These measurements indicated that LTZ-1 contained insufficient water for sampling 
and had not recharged since the purge after completion. It is therefore assumed that the initial 1 ft 
water column was a result of piezometer construction fluids in contact with the tailings, as opposed 
to actual tailing saturation.  


The upper tailing piezometer (UTZ-1) was installed on August 4, 2016, at a total depth of 50.70 ft 
btoc (Appendix A, Figure A-3). UTZ-1 was dry on the following day and continued to be 
measured as dry during the September and October monitoring events. Depth to water was 
measured on April 10, 2017 and August 2, 2017 at 50.11 ft and 50.10 ft, respectively, but contained 
insufficient water for sampling. Information collected from both piezometers to date indicates the 
tailings are not saturated at LTZ-1 and UTZ-1. 


3.3.2 Lysimeters LTY-2 and UTY-2 
The completion information for lysimeter UTY-2 is provided in Appendix A, Figure A-4. 
Tailings porewater quality has been monitored from UTY-2 in the upper tailings impoundment for 
a total of six sampling events from September 2016 to January 2018. Sample volumes from  
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UTY-2 have been limited (e.g., one liter collected during one week under continuous vacuum), so 
a complete analytical suite for these samples was not always possible. Select parameters of pore-
water geochemistry data collected from UTY-2 are shown in Table 1 including the four primary 
constituents of concern (COC) in groundwater at the Site (uranium, molybdenum, selenium, and 
arsenic). Installation of the lysimeters required the addition of deionized water to initiate a 
hydraulic connection with the tailings porewater. As a result, it has taken four sampling events for 
the chemistry of UTY-2 to stabilize. Therefore, the October 2017 results are considered to be 
representative of tailing pore water and these data were used as input to the preliminary flow and 
transport model described in the HSSA (INTERA, 2018). 


The water quality of UTY-2 reflects the alkaline leach process used to extract uranium during 
milling because it can be described as a sodium-bicarbonate-sulfate type water. The tailings 
porewater at UTY-2 exhibits the highest pH (~ 10), most reducing redox pE ( -1.27), highest total 
dissolved solids (TDS) (~47,000 mg/L), and highest uranium concentration (268 mg/L) measured 
at the Site (Table 1). However, the dataset for this sampling location is small; therefore, 
uncertainty and other sources will have to be considered in the groundwater flow and transport 
model. Appendix C contains the ACZ Laboratory Reports for all six tailings pore-fluid sampling 
events.  


The completion information for lysimeter LTY-2 is provided in Figure A-2, Appendix A. During 
the September 2016 field event, the lower tailing lysimeter (LTY-2) produced only about 10 
milliliters (mL) of fluid after a full day of vacuum pumping, an insufficient volume for sampling 
or measuring field parameters. This result reveals that the tailings might be too dry at this location 
to retrieve a sample, or that hydraulic contact with the porous cup of the lysimeter and surrounding 
tailings had been lost. In an effort to restore hydraulic contact during the October 2016 field event, 
distilled water was pumped into the lower chamber of LTY-2. Sufficient volume was not collected 
from LTY-2 for lab analysis; however, enough volume was obtained to measure field parameters, 
which included a pH of 9.14 and specific conductance of 7,133 microSiemens per centimeter 
(µS/cm). The distilled water used in the effort to restore hydraulic contact had a pH of 7.1 and 
conductivity of 11.2 µS/cm. The data collected from LTY-2 indicates that the water pumped out 
of the lysimeter at the end of a week was distilled water mixed with tailing pore fluid. However, 
during subsequent monitoring events sufficient sample volume has not been collected from LTY-
2 due to a poor hydraulic connection between the lysimeter and tailings.    
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4.0 WATER BALANCE MODEL 


The Hydrologic Evaluation of Landfill Performance (HELP) model was used to assess the water 
balance of the UTI and LTI impoundments, based on the tailings characterization information of 
the four profiles (Figures 4, 5, 6, and 7) described in the GIR (INTERA, 2017). This section 
provides an overview of the water balance model concept and a brief background of the HELP 
model, reviews the preliminary water balance modeling of the UTI and LTI final covers conducted 
in 2015, and describes the development process of the representative tailing profiles and associated 
model input data. 


4.1 Water Balance Model Concept 
The need to understand the water balance of waste impoundments became increasingly important 
with the advent of environmental regulations in the 1980s. Water balance is based on the law of 
conservation of mass: any change in the water content of a given soil volume during a specified 
period must equal the difference between the amount of water added to the soil volume and the 
amount of water withdrawn from it. That is, the water content of the soil volume will increase 
when additional water from outside is added by infiltration or capillary rise and decrease when 
water is withdrawn by evapotranspiration (ET) or deep drainage (percolation) (Zhang et al., 2002). 


Water balance modeling manipulates equations to represent some aspects of the hydrologic cycle. 
Under any scenario, water balance modeling simplifies complex processes of the real world. 
Depending upon the objectives of a given assessment, modeling can have varying levels of 
complexity. For this Assessment, the HELP model was used to estimate average annual percolation 
of pore fluids through the reclaimed tailing impoundments (see Section 4.2). HELP is a relatively 
simplistic model, and it is widely used to evaluate the water balance and design performance of 
solid waste landfills. Rather than selecting a more complex model, the HELP model results are 
compared in this Report to data collected from the impoundment borings (see Section 3) to help 
validate the results. In contrast, a more complex model would have required the use of the data 
from the borings, and it would not be possible to independently validate the results. Validation is 
discussed in more detail in Section 5. For this Assessment, HELP is an appropriate tool to estimate 
a range of possible outcomes.  


To meet the primary objective of this Assessment (see Section 1), it is important to understand the 
water balance of the reclaimed tailing impoundments (UTI and LTI). The water balance of the 
reclaimed impoundment profile (final cover and underlying tailings) is considered the model 
control volume (see Section 4.4). In doing this, the performance of the impoundments is assessed 
relative to controlling infiltration of precipitation into and through the final cover, and ultimately 
percolation of pore fluids through the tailing profile and into groundwater. 
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By placing a final earthen cover over the two tailing impoundments, some analogue to surrounding 
natural conditions has been constructed. That is, the upper portion of the impoundment cover soils 
have capacity to store infiltrated moisture from precipitation and release if back to the atmosphere 
through evaporation and plant transpiration (evapotranspiration [ET]). To a relatively minor 
degree, the surfaces of the UTI and LTI maintain some vegetation capable of transpiring moisture. 
Moisture entering the cover profile that is not returned to the hydrologic cycle via ET is drained 
through the profile and may be stored (typically on a temporary basis), or ultimately exit the base 
of the impoundment as percolation to the underlying vadose zone and/or groundwater. The 
percolation rate through the tailing profile is analogous to recharge to groundwater in a natural 
(non-reclaimed impoundment) setting. For the purposes of recharge or percolation estimation, it is 
considered appropriate to use the root zone as the water balance model control volume and express 
the water balance (percolation or recharge) per unit area (cubic centimeters per second per square 
centimeter [cm3/sec/cm2], or cubic inches per year per square inch [in3/yr/in2). Because some 
potential transient condition could exist within the tailings profile, representing drainage of pore 
fluids following placement of the final covers, the tailings profile was included in the control 
volume for this Assessment in addition to the cover profile. 


4.2 HELP Model 
HELP was developed for the Environmental Protection Agency (EPA) by Schroeder et al. (1994) 
of the U.S. Army Engineer Waterways Experiment Station in Vicksburg, Mississippi, to evaluate 
movement of water through landfills. HELP has become a requirement for obtaining operating 
permits for municipal solid waste (MSW) landfills in the United States. HELP has been effective 
in assessment of groundwater recharge rates (Stephens and Coons, 1994), and the use of the model 
for predicting infiltration of water through earthen covers has compared favorably with other, more 
sophisticated two-dimensional numerical models (Coons et al., 2000). While HELP was originally 
developed for use in design and evaluation of MSW landfills, HELP treats solid waste as a porous 
medium with soil-like properties within the layered sequence. As such, any impoundment designed 
and constructed to contain regulated soil-like materials, such as the tailing impoundments at the 
Site, can effectively be evaluated using HELP.  


HELP is a quasi-two-dimensional hydrologic model that uses numerical solution techniques to 
account for the effects of surface storage, snowmelt, runoff, infiltration, ET, vegetative growth, 
soil moisture storage, lateral subsurface drainage, unsaturated vertical drainage; or leakage through 
soil, geomembranes, and composite liners. HELP model v3.07, a disk operating system (DOS) 
application of the HELP model, was used for this water balance assessment. Version 3.07 ET 
model uses the Penman method, which incorporates wind and humidity effects as well as long-
wave radiation losses. 
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4.3 Preliminary Performance Assessment 
A preliminary performance assessment of the final cover system at Lisbon using HELP was 
conducted by INTERA in 2015 using a generalized conceptual model and default values for the 
materials expected to be encountered within the cover system based on historical documents 
(Dames & Moore, 1980; Guernsey, 2013). The preliminary HELP modeling only addressed the 
water balance of the final cover for the UTI and LTI, and not the full profile of the impoundments 
including the tailings.  


The preliminary water balance modeling of the cover for the LTI and UTI indicated that the annual 
percolation rate through the cover, as modeled, is 1 inch per year (8E-08 cm3/sec/cm2) and 0.2 inch 
per year (2E-08 cm3/sec/cm2), respectively. These preliminary results suggested that the cover 
would ultimately limit the long-term flux from the impoundments, since it is unlikely that there 
are layers within the tailing with saturated hydraulic conductivities equal to or less than these flux 
values. The preliminary modeling indicated that, ultimately, the moisture contents of the tailing 
components would be equal to those corresponding to an unsaturated hydraulic conductivity of 
~5E-08 cm/sec. Assuming a unit downward hydraulic gradient under these conditions, this equates 
to a moisture flux of 5E-08 cm3/sec/cm2. 


To more accurately assess groundwater impacts at the Site resulting from tailing leachate draining 
from the closed impoundments, a more comprehensive profile of the UTI and LTI cover and 
tailings was created to connect the input data to specific Site conditions which is the subject of the 
following subsection.  


4.4 HELP Model Input Data 
Input data for the HELP model are subdivided into two main categories: soil/design data and 
climatological data. The input data used to assess the Lisbon impoundments is presented on 
Figure 4 through Figure 7 and is described in the following subsections.  


4.4.1 Soil and Design Data 
The soil boring logs and hydraulic properties of the existing UTI and LTI materials, identified in 
the 2016 Investigation (INTERA, 2017) and discussed in Section 3.0, were utilized to develop the 
representative profile geometry based on the four profiles described in the GIR (Appendix A). 
The geometry of the four cover impoundment profiles modeled in this water balance assessment, 
based on current “as-drilled’ conditions, are included on Figure 4 through Figure 7. The surface 
slope was measured at each boring location using 2016 survey contour data.  


Two general layer types were utilized in this assessment, including vertical percolation and barrier 
soil liner. The majority of the layers are modeled as vertical percolation layers which permit 
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unsaturated vertical drainage downward due to gravity and upward vertical gradients due to ET, 
modeled as extraction. The primary role of the vertical percolation layer is to provide moisture 
storage (Schroeder et al., 1994). Each profile also contains a barrier soil liner layer, which is 
intended to restrict vertical drainage. There are no geosynthetic liners within the Lisbon 
impoundments. 


Soil mechanical and hydraulic properties (including porosity, field capacity [-0.33 bar suction], 
wilting point [-15 bar suction], moisture contents, and saturated hydraulic conductivity) were 
obtained from laboratory testing of soil samples (see Section 3.0). The soil input parameters for 
the “as drilled” profiles are presented in the parameter tables included on each profile (Figure 4 
through Figure 7). The blue-filled boxes represent values derived from lab results. The gray boxes 
contain default HELP values, and the beige boxes contain user input values based on engineering 
judgement, field observation and/or HELP model requirements. Initial moisture contents were 
specified for each layer based on the volumetric moisture contents measured by the lab in the 2016 
investigation.  


Profile LTB-1 (Figure 4) represents the current conditions at boring LTB-1 on the LTI within the 
area of the former lower evaporation cell (Figure 2). This boring is the deepest of all four borings 
at a total depth of 60.5 ft bgs, which has been divided into nine model layers. The surface slope 
was calculated at 1% grade, based on the most recent survey contour data. The surface is covered 
in approximately 3 inches of loose gravel, which is represented as Layer 1 in the profile. The gravel 
was assigned default HELP values for gravel. Layers 2 through 6 represent cover fill material from 
0 to 14.5 ft bgs, and Layers 7 through 9 represent the tailing fill material from 14.5 to 60.5 ft bgs.  


Profile LTB-2 (Figure 5) represents the current conditions at boring LTB-2 in a shallower portion 
of the LTI outside of the former lower evaporation cell (Figure 2). This boring has a total depth 
of 20.5 ft bgs, which has been divided into six model layers. The surface slope was calculated at 
0.5% grade based on the most recent survey contour data. The surface is covered in approximately 
3 inches of loose gravel, which is represented as Layer 1 in the profile and assigned default HELP 
values. Layers 2 through 5 represent cover fill material from 0 to 5 ft bgs, and Layer 6 represents 
the tailings fill material from 5 to 20.5 ft bgs.  


Profile UTB-1 (Figure 6) represents the current conditions at boring UTB-1 on the UTI within the 
area of the former UEC (Figure 2). This boring has a total depth of 50.5 ft bgs, which has been 
divided into six model layers. The surface slope was calculated at 0.5% grade, based on the most 
recent survey contour data. The surface is covered in approximately 3 inches of loose gravel, which 
is represented as Layer 1 in the profile and assigned default HELP values. Layers 2 through 5 
represent cover fill material from 0 to 5 ft bgs, and Layer 6 represents the tailings fill material from 
5 to 50.5 ft bgs. 
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Profile UTB-2 (Figure 7) represents the current conditions at boring UTB-2 in a shallower portion 
of the UTI outside of the former UEC (Figure 2). This boring has a total depth of 35.5 ft bgs, 
which has been divided into five model layers. The surface slope was calculated at 2.5% grade, 
based on the most recent survey contour data. The surface is covered in approximately 3 inches of 
loose gravel, which is represented as Layer 1 in the profile and assigned default HELP values. 
Layers 2 through 4 represent cover fill material from 0 to 5.5 ft bgs, and Layer 5 represents the 
tailings fill material from 5.5 to 35.5 ft bgs. 


4.4.2 Meterological Data 
Weather data required in the HELP model includes mean annual precipitation, mean annual 
temperature, ET, average annual windspeed, and solar radiation. Climate data essentially serves as 
an upper boundary condition in water balance modeling. The synthetic weather generator in HELP 
v3.07 generates up to 100 years of representative climatological data, based on the local historical 
climate data entered by the user.  


Historical weather data from La Sal (~4 miles northeast of the Site, elevation 6,978 ft) was utilized, 
as well as HELP default data derived from the nearest preprogrammed city of Grand Junction, 
Colorado, (65 miles northeast of the Site, elevation 4,593 ft). The HELP weather module contains 
guidance values for select cities, which can be updated with more site-specific values (if available) 
to improve the input data quality. Once a city is selected, the program automatically displays values 
in the appropriate input cells for the city, state, latitude, growing season dates, wind speed, and the 
four quarterly humidity values for that location. Solar radiation data was generated synthetically 
by the HELP model based upon default coefficients for Grand Junction and a La Sal station latitude 
of 38.30 degrees. 


The La Sal weather station (gage LA SAL 1 SW), at an elevation of 6,785 ft amsl, provides the 
following information for the 30-year climate normal period (U.S. Climate Data, 2018), which was 
utilized for mean annual precipitation and temperature inputs. Normal annual precipitation from 
1981 to 2010 was 14.11 inches. Normal minimum monthly temperature was 34.5 °F and the 
normal maximum monthly temperature was 59.7 °F. The normal variation in precipitation, 
evaporation, and temperature in La Sal, UT throughout the year is plotted in Figure 3. The 
evaporation data included in Figure 3 is from a study conducted by Utah State University using 
data from the La Sal Station from 1958 through 1976 (Hubbard, 1979). In spring of 2016, a weather 
station was installed near the southwest side of the lower tailing impoundment (see cover photo 
and Figure 2) to provide site-specific meteorological data; including temperature, precipitation, 
and wind speed. The average wind speed of 3.3 miles per hour (mph) from two years of data 
collected at the Lisbon weather station data was used since no longer-term values were found.  
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4.4.3 Vegetation Data 
The HELP model input parameters representing vegetation include the duration of the growing 
season, leaf area index (LAI), evaporation zone depth (EZD) (similar to rooting depth), runoff 
curve number (CN), and vegetation density. The onset and termination of the growing season for 
the Site are defined in terms of Julian days. The Site is located in Zone 6A of the United States 
Department of Agriculture (USDA) Plant Hardiness Growing Season Zone Map, which starts on 
May 1 (121) and ends on November 1 (305). The LAI was assumed to be 2.0 for the tailings area, 
which represents a “fair stand of grass” in the HELP model database. Vegetation on the tailing 
impoundments consists primarily of desert grasses and rubber rabbitbrush (see cover photo). The 
specific type of vegetation is not an input to the model, but the relative quality (density) of the 
vegetation, along with other top layer parameters such as cover slope, are required to calculate the 
CN. The HELP model CN ranged from 53.8 to 56.4 for each simulation depending on the slope, 
which ranged from 0.5 to 2.5%. The runoff fraction, or the fraction of the cover that will shed 
precipitation, was varied between 0.7 to 1 to represent scenarios with temporary ponding and 
others with 100% runoff for comparison. A unit surface area of 1 acre was assumed for this 
application. 


4.4.4 Evaporative Zone Depth (EZD) 
The EZD is the maximum depth from which water may be removed by ET. The boundary defined 
by the maximum EZD is theoretically a zero-flux plane, defined by the reversal in the direction of 
the unsaturated hydraulic gradient (Dreiss and Anderson, 1985). Above this zero-flux plane, the 
gradient is vertically upward and all the decreases in water content are assumed to result from ET. 
Below this plane, the hydraulic gradient is vertically downward and all the decreases in soil water 
content are assumed to reflect a net infiltration of water vertically downward through the tailings. 
The HELP database offers guidance information on the EZD for the selected city location 
depending on the vegetative cover. The evaporation zone values for Grand Junction, Colorado, are 
18 inches for bare soil, 32 inches for fair soil and 48 inches for excellent soil conditions. However, 
the Lisbon impoundments will have differing values from the default natural condition values in 
Grand Junction, Colorado, due to the nature of the cover construction which includes a rock mulch 
cover that enhances infiltration. The EZD was varied between 9 and 18 inches for all four 
scenarios. Based upon the layering and texture of final cover components over the UTI and LTI, 
and the minimal root zone data obtained during the 2016 Investigation, an EZD of 9 to 18 inches 
was considered reasonable for this Assessment. As part of a sensitivity analysis of EZD to 
percolation (Section 6.3), an EZD of 32 inches was used. Soil property input parameters related to 
vegetation include:1) suction head values corresponding to the wilting point, 2) field capacity, 
and3) water content of the soil are discussed in Section 3.0 and Section 4.3.1. These values were 
derived from the soil moisture characteristic curves included in the parameter table for each profile 
in Figure 4 through Figure 7.   
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5.0 MODEL RESULTS 


The HELP model was run for a duration of 100 years for each of the four impoundment profiles 
beginning at current, “as-drilled” conditions, based on the 2016 Investigation data. No attempt has 
been made for this Assessment to back-model or calibrate present-day conditions to the complex 
operations history of the impoundments. 


The model predicts an average simulated percolation (flux) through the tailings (combined UTI 
and LTI) of 1.58 in/yr (1.27E-7 cm/sec) after 100 years from current conditions assuming an EZD 
of 9 to 18 inches (Table 2). Considering the four borehole locations on the UTI and LTI and 
associated cover and tailings profiles, percolation rates through the tailings ranged from 0.70 to 
3.24 in/yr, dependent primarily on EZD. In the overall water balance, the average annual estimated 
deep percolation through the impoundments that would become recharge (1.58 in/yr) represents 
approximately 11% of the mean annual precipitation of 14.11 inches. As a comparison, Marston 
and Heilweil (2012) estimated recharge from precipitation for the Hurricane Bench study area in 
southwest Utah as part of a numerical simulation of groundwater movement study from Sand 
Hollow Reservoir in Washington County. The average recharge was estimated at 0.8 in/yr (6.4E-
8 cm/sec) which is approximately 10 percent of the precipitation in that area of Utah. 


Figure 8 illustrates the relationship of precipitation, ET, percolation, and runoff for the HELP 
simulation at LTB-2 (typical of the other three simulated locations). On a monthly and annual 
basis, most of the precipitation is consumed by ET while runoff is minimal. In concept, rainfall 
excess (runoff) is detained on the surface by the rock cover expressed as a low CN (approximately 
55) used in the simulations. For a CN of 55, no rainfall excess (runoff) is generated until rainfall 
exceeds 2 inches depth for a given storm. Precipitation then preferentially evapotranspires or 
percolates below the EZD. The shape of the plot in Figure 8 suggests that the cover and tailings 
profile(s) are in a state of dynamic equilibrium with no defined drainage curve. This is consistent 
with the moisture contents and degree of saturation of the cover soils and tailings determined 
during the 2016 Investigation. As such, unless conditions change at the Site that would alter critical 
input parameters to the model (precipitation, runoff parameters, EZD), the percolation rates 
estimated for the 100-year simulations should be representative of percolation rates into the future. 


Table 3 provides a comparison of HELP-simulated percolation rates (assuming an EZD of 9 
inches) to calculated unsaturated hydraulic conductivity values for the cover and tailings on the 
LTI and UTI. This comparison helps to validate the results of the modeling. Assuming a unit 
downward hydraulic gradient, calculated unsaturated hydraulic conductivity should be comparable 
to the flux value calculated by HELP. Table 3 shows that for the lab-calculated volumetric 
moisture contents of the tailings for both the UTI and LTI the unsaturated hydraulic conductivity 
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is very comparable to the HELP-simulated flux. For the cover, unsaturated hydraulic conductivity 
is approximately one order of magnitude lower than the HELP-simulated flux. These differences 
may be accounted for by the dynamic nature of the cover and associated EZD, while the tailings 
lie below the immediate influence of the EZD. 
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6.0 DISCUSSION 


This section presents the performance of the UTI and LTI covers relative to pore fluid flux through 
the tailing profile, and the HELP model sensitivity and uncertainty results that would potentially 
influence the estimated performance of the UTI and LTI relative to long-term pore fluid flux 
through the tailings. 


6.1 Cover Performance 
Long-term performance of final covers for uranium mill tailing impoundments must consider 
criteria that are typically at odds for multiple objectives. The long design life of the closed 
impoundments mandates that the radon barrier be protected from erosion by a severe storm event 
which typically requires a layer of rock placed over the top and sides of the impoundment. While 
the rock is effective for erosion protection, it also acts as a mulch to retain moisture at the surface 
which reduces evaporation and enhances infiltration through the cover. The rock layer also 
contributes to the low CN value used in the model as described in Section 5. Radon barriers for 
uranium mill tailing impoundments are typically constructed of materials having low hydraulic 
conductivity and related high plasticity subject to desiccation if the radon barrier becomes too dry. 
Thus, to prevent desiccation and associated preferential movement of radon from the underlying 
tailings, the radon barrier must be kept moist. Additionally, the high moisture content of the radon 
barrier provides a lower permeability to vapor (radon). And as the name implies, the radon barrier 
is protected from damage by frost by an overlying layer of soil referred to as the frost protection 
layer. The growth of vegetation over the reclaimed impoundment surfaces of uranium mill tailing 
impoundments is necessarily limited to preclude advancement of roots into the radon barrier, 
which further limits the ability of the cover to transpire moisture. Collectively, the components of 
a typical cover for a reclaimed uranium mill tailings impoundment are focused on reducing radon 
flux from the tailings to an acceptable degree; and, protecting the radon barrier from frost, 
desiccation, root intrusion, and erosion which necessarily reduces the effectiveness of the cover 
for limiting long-term percolation through the cover and into underlying tailings. 


The cover over the reclaimed UTI and LTI has not been designed and constructed as an 
evapotranspiration (ET) cover for the reasons described above. ET covers are very effective at 
limiting deep percolation into underlying waste in arid and semi-arid climates. An ET cover is 
designed and constructed specifically to provide a rooting medium of specified thickness that acts 
to store moisture from precipitation during wet periods, then release the moisture by 
evapotranspiration following precipitation events. Ideally, the rooting medium for an ET cover is 
a non-plastic sandy silt or silty sand with favorable water storage and releasing characteristics, and 
not a plastic, low-hydraulic conductivity material. An ET cover is also designed to support 
vegetation that has roots that perform well within the EZD.   
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Percolation through the cover is an indication of the cover’s ability to control long term percolation 
of liquids through the tailings. Ideally, the final cover system should limit the infiltration to a rate 
which is less than or equal to the leakage rate out of the base of the impoundment so that free 
liquids do not accumulate within the impoundment after closure (also known as “bathtubbing”). 
The data from the 2017 GIR and the modeling conducted for this Report indicate that bathtubbing 
is not a concern for the UTI and LTI. However, the 2016 data and modeling indicate that the UTI 
and LTI will continue to percolate pore fluids through the tailing profile at a rate (or range of rates) 
described in Section 5 of this Report. A comparison of cover moisture from the early 1990s 
placement conditions, recorded in the 2013 CCR to present-day moisture content data from the 
2016 Investigation is summarized in Table 4. Placement moisture data was derived from sand 
cone (oven-dry moisture) tests as well as nuclear density gauge tests. The 2016 data was derived 
from oven-dry moisture tests conducted at DBS&A Lab. To maintain terminology consistency 
with the 2013 CCR moisture content data, the 2016 cover moisture content data was divided into 
“silt” and “clay” categories based on their mean plasticity index values. This general comparison 
indicates that overall moisture content within the cover has increased since placement conditions.  


6.2 Model Sensitivity / Uncertainty 
As described in Section 4.1, water balance modeling simplifies complex processes of the real 
world. As such, it is important to recognize the limitations of models used to predict vadose zone 
processes. Heterogeneities within the cover materials and tailings, regarding material properties 
and moisture contents, are not reflected in the simplified layering of the model.  


The modeling conducted for this Assessment, as described in this report, used the approach of 
selecting the best set of input parameters available to estimate percolation through the tailings. 
This is a reasonable approach given the amount of information that was collected during the 2016 
geotechnical investigation which represents present-day cover and tailings profile conditions 
(INTERA, 2017). No attempt was made for this Assessment to conduct a rigorous sensitivity 
analysis since most of the input variables are reasonably confined. Input parameters that are 
particularly sensitive to percolation include EZD and those influencing runoff (availability of 
rainfall excess to infiltrate). Limited sensitivity analyses were conducted for EZD, surface slope, 
and runoff potential. Table 5 summarizes the results of the sensitivity analyses as referenced 
below. 


6.2.1 EZD 
A sensitivity study was performed to determine the relative impact on percolation through the 
tailings by increasing EZD. The results are presented in Table 5. As anticipated, percolation 
decreases with increasing EZD. On average for the four boring locations on UTI and LTI, 
percolation is reduced by a factor of 5 by increasing the EZD from 9 inches to 32 inches. 
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6.2.2 Slope and Runoff Potential 
Table 5 also shows the results of varying surface slope and runoff potential on percolation. Runoff 
potential refers to the percentage of rainfall excess that has the potential to run off the subject area. 
A runoff potential of 100 percent creates a model condition whereby rainfall excess is not retained 
on the subject area. In contrast, a runoff potential of 70 percent creates a model condition whereby 
30 percent of the rainfall excess is retained on the subject area and is subject to increased 
percolation through the cover. 


Results of the simulations for varying slope and runoff potential reveal very little sensitivity to 
varying surface slope or rainfall excess. As long as a gravel surface is assumed for the 
impoundment surfaces, and related CN is low, neither slope nor runoff potential will be sensitive 
to resulting percolation through the tailings. 
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7.0 SUMMARY AND CONCLUSIONS 


The Lisbon Facility tailing impoundments water balance modeling and cover performance 
assessment summary and conclusions are provided below in the following sections. 


7.1 Summary 
• The Hydrologic Evaluation of Landfill Performance (HELP) model, v3.07, was used to 


estimate long-term percolation of tailings pore fluids through the UTI and LTI at the Site. 


• Model input was derived from a combination of Site-specific data obtained from a 
geotechnical investigation of the UTI and LTI in 2016, and from local and regional 
climatological data. 


• Numerous model runs were made for a period of 100 years, each synthetically generating 
precipitation using the local and regional climatological data. 


• Based upon the construction of the final cover over UTI and LTI, and limited observations 
made regarding shallow root development in the covers during the 2016 geotechnical 
investigation, the evaporative zone depth (EZD) considered to be appropriate for the Site, 
and as used in the simulations, varied between 9 and 18 inches. 


• Based upon Site conditions, including (but not limited to) surface slope and a rock layer 
that overlies the final covers, a relatively low runoff CN of approximately 55 was generated 
by the model and used in the simulations. 


• Using these assumed and model-generated data, HELP calculated a mean percolation rate 
of 1.58 in/yr (1.27E-7 cm/sec) after 100 years of simulation, with a range of percolation 
from 0.70 in/yr (5.64E-8 cm/sec) to 3.24 in/yr (2.60E-7 cm/sec) for the four boring 
locations modeled on UTI and LTI. 


• Sensitivity analyses indicate that increasing the EZD will decrease the long-term 
percolation rate, and that changing slope and runoff potential has no significant impact on 
percolation rate as long as CN remains low (which reflects the surface conditions at the 
Site). 


7.2 Conclusions 
• Long-term percolation of tailing pore fluids through the UTI and LTI is ultimately dictated 


by the performance of the cover systems constructed as part of site reclamation. 
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• The final covers are designed to meet long-term performance objectives of limiting radon 
flux to the atmosphere and associated protection of the radon barrier component of the 
cover from erosion, frost damage, and desiccation from drying. 


• The final covers are not specifically designed and constructed as ET covers which act to 
maximize the EZD and consumptive use of precipitation by storage of water in the rooting 
zone and subsequent evapotranspiration. 


• To protect the final covers from erosion during very large storm events, the top layer of the 
covers is rock which acts as a mulch and limits evaporation from the surface, thereby 
enhancing deep percolation.  


• Given the current configuration of the final covers, available information for use as input 
to the model, and limitations associated with simulations of a complex process (water 
balance); the estimated range of long-term percolation values for the UTI and LTI at the 
Site is likely between 0.5 to 5 in/yr (4E-8 cm/sec to 4E-7 cm/sec), and a value of 1.6 in/yr 
(1.27E-7 cm/sec) has been recommended for use in the flow and transport model of the 
Site (INTERA, 2018). 


• Because of the design and construction of the final covers on the UTI and LTI as described 
above to protect the radon barrier component of the covers, it is reasonable to consider the 
long-term percolation rate of pore fluids through the tailings to groundwater is equal to, or 
greater than, the natural recharge of precipitation to groundwater at the Site.  
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Figure 8
Time Series Plot of Simulated Precipitation, Evapotranspiration,


Runoff and Percolation through the Tailings
Lisbon Facility


      S:\ABQ\RIO-Lisbon-Engineering\Cover Assessment\HELP_Report\Figures\Figure_8.xls







 


 
 


 


TABLES 


 
  







 
 


  
Page 1 of 1 


TABLE 1 
Select Parameter Results for Tailing Pore‐Fluid Samples 


Water Balance Modeling Report 
Rio Algom Mining, LLC, Lisbon Facility 


 
Upper Tailings (UTY‐2) Results 


Parameters Units 
Dates Sampled 


9/16/2016 10/12/2016 4/12/2017 8/18/2017 10/27/2017 1/25/2018 
Arsenic mg/L 0.273 0.9 3.32 4.47 4.8 5.04 
Chloride mg/L 1200 1600 2290 2520 2520 2590 


Molybdenum mg/L 13 43.2 71.9 89.1 85 89.1 
Selenium mg/L .009 0.1 0.073 0.2 0.095 0.105 
Sulfate mg/L 5290 9630 11700 12200 12200 13900 


Uranium mg/L 65.2 158 200 268 249 237 
Specific Conductance µS/cm 10445 27093 39483 36326 39194 35970 


TDS mg/L 16700 21700 38600 40200 46800 -- 
pH s.u. 10.36 10.12 9.85 9.92 9.87 10.02 


Notes: 
‐ ‐ Not measured due to limited sample volume 
μS/cm = microSiemens per centimeter 
mg/L = milligrams per liter 
TDS = total dissolved solids 
s.u. = standard units of pH 
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TABLE 2 
Simulated Tailings Percolation Rates 


Water Balance Modeling Report 
Rio Algom Mining, LLC, Lisbon Facility 


 


HELP Model Simulated Results 


Boring Location As-built* Slope (%) Evaporation Zone 
Depth Range (in) 


Percolation' Range 
(in/yr) 


Percolation' Range 
(cm/sec) 


LTB-1 1 9 - 18 1.62 - 0.77  1.31E-07 - 6.18E-08 


LTB-2 0.5 9 - 18 2.04 - 1.07 1.65E-07 - 8.26E-08 


UTB-1 0.5 9 - 18 1.18 - 0.70 9.57E-08 - 5.61E-08 


UTB-2 2.5 9 - 18 3.24 - 1.68 2.62E-07 - 1.35E-07 


Average Flux: 1.58 1.27E-07 


Notes: 
 ' Percolation through tailings at end of 100-year simulation 
* Slope calculated at each boring using as-built survey contours, 2016  
in = inches 
yr = year 
cm = centimeters 
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TABLE 3 
Comparison of Simulated Percolation Rates with 


Lab Calculated Hydraulic Conductivity per respective Moisture Content 
Water Balance Modeling Report 


Rio Algom Mining, LLC, Lisbon Facility 
 


Tailing Impoundment Lab Calculated Volumetric 
Moisture Content (%) 


Unsaturated Hydraulic 
Conductivity (cm/s) 


HELP Simulated Flux 
(cm/s) '  


LTI cover 32.4 4E-08 3.8E-07 


LTI tailings 42.6 3E-07 1.7E-07 


UTI cover 30.5 2E-08 3.6E-07 


UTI tailings 33.8 3E-07 2.6E-07 
Notes: 
 ' Percolation at end of 100-year simulation with an EZD of 9". Simulated flux derived at base of barrier layer for cover result. 
Moisture content and hydraulic conductivity data calculated by DBS&A Lab 
EZD = Evaporative Zone Depth 
cm = centimeters 
s = seconds 
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TABLE 4 
Comparison of Placement Cover Moisture to Present-day Conditions 


Water Balance Modeling Report 
Rio Algom Mining, LLC, Lisbon Facility 


 


Cover Location 
1990s Placement Moisture 


Content ‘  
(Average %, Gravimetric) 


2016 Geotech Investigation 
Moisture Content * 


(Average %, Gravimetric)  
Percent Change (%) 


LTI "silt" 13.85 13.76 0.6 


LTI "clay" 15.65 21.34 36.4 


UTI "silt" 12.65 16.11 27.4 


UTI "clay" 14.65 15.98 9.1 
‘Placement moisture content data derived from sand cone (oven-dry moisture) tests and nuclear density gauge tests recorded in Guernsey (2013). 
* Present-day moisture content data from oven-dry moisture tests conducted at DBS&A lab (INTERA, 2017). 
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TABLE 5 
Parameter Sensitivity Study on Tailings Percolation 


Water Balance Modeling Report 
Rio Algom Mining, LLC, Lisbon Facility 


 


Evaporation Zone Depth 
Boring 9 in. 12 in. 18 in.  32 in. Average 


LTB-1 1.62 1.26 0.77 0.48 1.03 


LTB-2 2.04 1.51 1.07 0.22 1.21 


UTB-1 1.18 1.11 0.70 0.35 0.83 


UTB-2 3.24 2.76 1.68 0.65 2.08 


Average 2.02 1.66 1.05 0.42 1.29 


 - Percolation in in/yr after 100 yrs 
 - All simulations at 1% slope with 100% runoff potential 


 


Slope 
Boring 0.5% 1% 2.5% Average 


LTB-1 1.62 1.62 1.62 1.62 


LTB-2 2.04 2.04 2.04 2.04 


UTB-1 1.19 1.18 1.19 1.19 


UTB-2 3.24 3.24 3.25 3.25 


Average 2.03 2.02 2.03 2.02 


 - Percolation in in/yr after 100 yrs 
 - All simulations at 9 in. evaporation zone depth with 100% runoff    


 


Runoff Potential 
Boring 100% 70% Average 


LTB-1 1.62 1.67 1.65 


LTB-2 2.04 2.28 2.16 


UTB-1 1.18 1.26 1.29 


UTB-2 3.24 3.22 3.23 


Average 2.02 2.11 2.08 
 - Percolation in in/yr after 100 yrs 
 - All simulations at 9 in. evaporation zone depth at 1% slope 


 







 


 
 


 


APPENDIX A 
Soil Boring Logs from  


Geotechnical Investigation Report (INTERA, 2017) 
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Cover Fill: Clay; fine sandy; dark reddish gray
   (5YR4/2) w/ yellow and black organic inclusions; moist


Gamma 28K cpm


r


A
A


Cover Fill: Clay; dark reddish gray (5YR4/2)
   moist


Tailing Fill: Clay; very fine sandy to silt; gray (5YR5/1); moistX


Gamma 47K cpm Tailing Fill: Clay; very fine sandy to silt; grayish brown (10YR5/2);
   very moist


Gamma 66K cpm Tailing Fill: Clay; very fine sandy to silt; grayish brown (10YR5/2);
   very moist to wet


Gamma 76K cpm


Gamma 78K cpm


Gamma 81K cpm; saturated
@40.5’


Gamma 125K cpm


Gamma 120K cpm


Gamma 120K cpm


Gamma 55K cpm


Tailing Fill: Silt; very fine sandy; dark gray (GLEY-1/4/N); wet
   to saturated


Tailing Fill: Silt; very fine sandy; very dark grayish olive
  (10Y3/2); wet


Tailing Fill: Clay; very fine sandy to silt; very dark gray
(GLEY-1/3/N); wet


r
Sandstone; pale yellow (5Y/8/2); weathered


X


X
X


X
X


X
X
X
X


X
X
X
X


X
X
X
X


10-20 Silica Sand


10-20 Silica Sand


Hydrated Bentonite Pellets3.0’


-38.0’


22.0’


20.0’


NOTES
1. Measured following well completion
2. Measured following bailing on 8.5.16
3. Geotechnical laboratory analyses:


- DBS&A (cover samples)
- Advanced Terra Testing (tailing samples)


4. N 10,432,877.15, E 2,275,181.10 Utah State
Plane South Coordinates NAD83 (NAVD 88
Datum)


-60.0’


21.437.2108.5


23.538.8102.8


15.626.4105.7


24.040.0104.3


21.837.4107.0


3.6E-7
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17.330.5
19.532.2
21.935.5
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s CL
s CL
s CL
s CL
s CL
s CL


CL s
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60.67(b) 8.6.161430


None 9.14.16


25.141.7103.5 CL


20.535.5107.8 2.4E-7 CL s


CL


CL


CL


ML


CL


CL


Tailing Fill: Silty clay/clayey silt; very dark gray
(GLEY-1/3/N); wet


(1) 8 Dec 16
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RIG/BORING TYPE
SURFACE ELEVATION
PROJECT
PROJECT NUMBER
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GROUNDWATER


 DEPTH    HOUR     DATESAMPLE TYPE
A - Auger cuttings: NR = No recovery
s - 2” OD 1.38” ID tube sample
u - 3” OD 2.42” ID tube sample
r -  3” OD 2.42” ID ring sample


L Coons
EDI; J Aguirre


8.6.16
CME 75 - HSA


Lisbon Tailing Characterization


RIOAL.M001.LISBON Task F-4.2


Lower Tailing Impoundment


Ground Surface (Elev xxxx.xx)
Rock Surface


Hydrated Bentonite Pellets
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TD @ 21’ w/ sampler


Surface: 1/2” - 2” dia crushed limestone rock (3-1/2” thick)
0900
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LTB - 2


7,20 Cover Fill: Clay; fine sandy; reddish brown (2.5YR5/3 ) w/ 2-5%
   white inclusions; dryX
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Rio Algom Mining, LLC
Lisbon Utah Facility


FIGURE A-2.  Boring Log and Piezometer 
Completion Detail - LTI-2


 DATE:  BY:  SCALE:


 FILE:


7 Sep16 LMC NA
 REV:


S:\ABQ\RIO-Lisbon-Engineering\Cover Assessment\Characterization\
BoringLogs\LTB-2F.cdr
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6,4


9,22
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X
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Soft; Gamma 18K cpm


Very firm; Gamma 10-12K cpm


r


A


A


Tailing Fill: Clay; fine sandy; pinkish gray (7.5YR6/2); moist


X Soft to moderately firm; Gamma
50K cpm


X


10-20 Silica Sand


Hydrated Bentonite Pellets


NOTES:
1. Soil Measurement Systems dual chamber


2” OD, 3 outlet lysimeter and related
tubing


2. Geotechnical laboratory analyses:
- DBS&A (cover samples)
- Advanced Terra Testing (tailing samples)


3. N 10,432,480.81, E 2,276,246.65 Utah State
Plane South Coordinates NAD83 (NAVD 88
Datum)


A


Weathered sandstone; dark
reddish brown (2.5YR3/4)


Cover Fill: Clay; gray (7.5YR5/1) w/ 5-10% yellow to rust inclusions;
  dry to s. moist


Cover Fill: Sand; v. fine, silty w/ clay; reddish brown (2.5YR5/4); 10-15% whit to pink
  inclusions; dry to s. moist


Firm; Gamma 11-12K cpm


8,7r


Soft; Gamma 45K cpm


X


X


X
X


-21’
-20.5’
-19.5’


-17’ Silica Flour (placed as slurry)
Lysimeter (see Note 1)
Lysimeter Ceramic Intake (@ ~19’
Below Surface)


Flexible Coupling Lysimeter to Drop Pipe


Lysimeter Tubing


41.7


r 3,4X


Tailing Fill: Sand; fine w/ clay; gray (10YR5/1); moist


Sand; fine, silty; reddish brown (5YR4/4); moist


-17.5’


10-20 Silica Sand


Hydrated Bentonite Pellets


36.687.6 51.4


9.4E-7


13.9103.8 23.1


1.2E-4


3.2E-5 13.6114.4 25.0
12.484.5 16.8


CL s


CH
s CL
SC
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DATE COMPLETED
RIG/BORING TYPE
SURFACE ELEVATION
PROJECT
PROJECT NUMBER
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GROUNDWATER


 DEPTH    HOUR     DATESAMPLE TYPE
A - Auger cuttings: NR = No recovery
s - 2” OD 1.38” ID tube sample
u - 3” OD 2.42” ID tube sample
r -  3” OD 2.42” ID ring sample
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8.4.16
CME 75 - HSA


Lisbon Tailing Characterization


RIOAL.M001.LISBON Task F-4.2
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Ground Surface (Elev xxxx.xx)
Rock Surface
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Silty Sand (local borrow)
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TD @ 51’ w/ sampler


Surface: 1/2” - 2” dia crushed limestone rock (3” thick)
1108
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Cover Fill: Clay; v. fine sandy; dark reddish brown (2.5YR3/3) w/ 2-5%
   gray and light pink inclusions; moistX
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Rio Algom Mining, LLC
Lisbon Utah Facility


FIGURE A-3.  Boring Log and Piezometer 
Completion Detail - UTI-1


 DATE:  BY:  SCALE:


 FILE:


INTERA INCORPORATED
6000 Uptown Boulevard, Suite 220


Albuquerque, NM  87110


Phone 505-246-1600
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1 Sep16 LMC NA
 REV:


S:\ABQ\RIO-Lisbon-Engineering\Cover Assessment\Characterization\
BoringLogs\UTB-1F.cdr
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Soft; moist to v. moist;
Gamma 42K cpm


Gamma 8-9K cpm


r


A


A


Tailing Fill: Clay; fine sandy; grayish brown (10YR5/2); moist


X Gamma 49K cpm


Tailing Fill: Clay; silty; dark gray (7.5YR4/1) to black;
   moist to very moist


Gamma 70K cpm


Very soft; Gamma 79K cpm


Gamma 84K cpm Tailing Fill: Clay; very fine sandy/silty; greenish gray
(GLEY-2/5/10G); moist to v. moist


Sandstone; v. fine to fine; silty; red (7.5R/5/8); s. moist;
   weathered


X


X
X


X
X


X
X
X
X


X
X
X
X


10-20 Silica Sand


Hydrated Bentonite Pellets


22.8’


-50.5’


20.0’


A Gamma 30K cpm


Cover Fill: Clay; silty, v. fine sandy; mottled reddish brown (2.5YR4/3) and gray
   (7.5YR/5/1) w/ 2-5% yellow to rust inclusions; moist


Cover Fill: Sand; v. fine, clay/silty; mottled gray (7.5YR/5/1) to reddish brown (2.5YR4/3);
s. moist


Tailing Fill: Sand; v. fine, silty; gray (7.5YR5/1); moist


Tailing Fill: Clay; very fine sandy; black; moist


Tailing Fill: Clay; silty; dark gray (7.5YR4/1) to black;
   moist


Tailing Fill: Clay; silty; dark gray (7.5YR4/1) to black;
v. moist to wet


Very soft; Gamma 66K cpm


Gamma 59K cpm


Gamma 75K cpm


CL s
CH
SC


3.4E-7


22.736.199.1
5.2E-8


8.214.2108.5


23.939.1102.1


26.543.1101.6


22.939.1106.3


3.4E-7


3.9E-7


NOTES
1. Geotechnical laboratory analyses:


- DBS&A (cover samples)
- Advanced Terra Testing (tailing samples)


2. N 10,432,645.03, E 2,277,005.68 Utah State
Plane South Coordinates NAD83 (NAVD 88
Datum)


None 8.4.16


None 8.6.16


None 9.14.16


(1) 8 Dec 16
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15.628.3113.1 CL s
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LOGGED BY
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DATE COMPLETED
RIG/BORING TYPE
SURFACE ELEVATION
PROJECT
PROJECT NUMBER
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GROUNDWATER


 DEPTH    HOUR     DATESAMPLE TYPE
A - Auger cuttings: NR = No recovery
s - 2” OD 1.38” ID tube sample
u - 3” OD 2.42” ID tube sample
r -  3” OD 2.42” ID ring sample


L Coons
EDI; J Aguirre


8.5.16
CME 75 - HSA


Lisbon Tailing Characterization


RIOAL.M001.LISBON Task F-4.2


Lower Tailing Impoundment
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Rock Surface
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Casing Drop Pipe w/ Couplings
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TD @ 37’ w/ sampler


Surface: 1/2” - 2” dia crushed limestone rock (3” thick)
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4,15 Cover Fill: Clay; fine sandy; reddish brown (2.5YR5/4) w/ 10-15%
   white inclusions; moist surface to 0.3’ then dry to s. moist to 1.0’X
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Rio Algom Mining, LLC
Lisbon Utah Facility


FIGURE A-4.  Boring Log and Piezometer 
Completion Detail - UTI-2


 DATE:  BY:  SCALE:


 FILE:


7 Sep16 LMC NA
 REV:


S:\ABQ\RIO-Lisbon-Engineering\Cover Assessment\Characterization\
BoringLogs\UTB-2F.cdr
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Soft; moist to v. moist;
Gamma 23K cpm
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A


Tailing Fill: Clay; fine sandy; brown (7.5YR4/2); moist to
v. moist


X Moderately firm; Gamma
82K cpm


Moderately firm to firm;
Gamma 68K cpm; fibrous to
1/8” root @31’


Sand; v. fine, silty; dark reddish brown (5YR3/3); s. moist


X


X
X


X
X


X
X 10-20 Silica Sand


Hydrated Bentonite Pellets7’


-36’


A


Weathered sandstone; dark
reddish brown (2.5YR3/4)


Cover Fill: Silty clay/clayey silt; gray (5YR6/1) w/ 2-5% yellow to rust inclusions;
  moist
Cover Fill: Silty clay/clayey silt; dark reddish brown (2.5YR3/4); 2-5% gray inclusions


s. moist


Tailing Fill: Clay; silty, v. fine sandy dark grey (2.5Y4/1) to black;
moist to v. moist


Soft; Gamma 38K cpm; brown
(7.5YR5/3)


Soft; Gamma 88K cpm


7,7r


9,11rX


Moderately firm; Gamma 96K
cpm


Tailing Fill: Clay; silty, fine sandy; gray (10YR5/3); moist to
v. moist


X


X


X
X
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Silica Flour (placed as slurry)


Bentonite Pellets Placed on top of
Silica Flour(place dry then hydrated)


Lysimeter (see Note 1)
Lysimeter Ceramic Intake (@ ~27.5’
Below Surface)


Flexible Coupling Lysimeter to Drop Pipe


Lysimeter Tubing


36.7


28.443.9


NOTES:
1. Soil Measurement Systems dual chamber


2” OD, 3 outlet lysimeter and related
tubing


2. Geotechnical laboratory analyses:
- DBS&A (cover samples)
- Advanced Terra Testing (tailing samples)


3. N 10,433,122.47, E 2,277,588.16 Utah State
Plane South Coordinates NAD83 (NAVD 88
Datum)


16.299.2 25.8 s CL2.5E-6


16.7104.7 28.0 s CL
1.4E-5 CL s


19.699.0 31.1 s CL


13.3111.1 23.6 ML s6.7E-6


INTERA INCORPORATED
6000 Uptown Boulevard, Suite 220


Albuquerque, NM  87110


Phone 505-246-1600
 www.intera.com
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APPENDIX B 
Summary Tables of Geotechnical Testing Laboratory Results for Tailing 


Impoundment Cover and Tailing Samples from Geotechnical Investigation 
Report (INTERA, 2017) 


 
 
  







Sample 
Type b Grav (%) Vol (%)


Porosity 
(%)


Saturation 
(%)


Kunsat @ 
m % e α (cm-1) Ν


Θr 


(% vol)
Θs 


(% vol)
LTB-1
0"-12" A 15.5 NA NA 11 NA sCL Sandy lean clay NA NA


12"-18" r 18.7 32.4 108.4 14 5.3E-07 sCL Sandy lean clay 34.5 94.1 2.0E-08 0.0023 1.2256 0 34.38
18"-24" r 18.2 32.2 110.7 11 NA sCL Sandy lean clay 33.1 97.4
30"-36" r 17.3 30.5 109.8 12 NA sCL Sandy lean clay 33.7 90.6
42"-48" r 19.5 32.2 103.2 11 NA sCL Sandy lean clay 37.6 85.5
54"-60" r 21.9 35.5 101.2 10 NA sCL Sandy lean clay 38.8 91.4
66"-72" r 23.4 38.2 102.1 12 1.9E-06 sCL Sandy lean clay 38.3 99.9
8.5'-9' r 30.7 45.1 91.6 12 NA CLs Lean clay with sand 44.7 100.9


13.5'-14' r 42.5 51.4 75.4 12 NA sCL Sandy lean clay 54.4 94.4
LTB-2
0"-6" A 15.7 NA NA 12 NA CLs Lean clay with sand NA NA


6"-12" r 8.7 14.5 103.7 11 1.2E-04 CLs Lean clay with sand 37.3 38.9 7.5E-11 0.0066 1.2139 0 36.82
12"-18" A 10.2 NA NA 13 NA CL Lean clay NA NA
30"-36" r 13.9 23.1 103.8 28 - CH Fat clay 37.2 62
42"-48" r 13.6 25.0 114.4 14 3.2E-05 sCL Sandy lean clay 30.8 81.1
54"-60" r 12.4 16.8 84.5 9 - SC Clayey sand 49.0 34.4
UTB-1
0"-6" A 15.2 NA NA 20 NA sCL Sandy lean clay NA NA


6"-12" r 15.1 26.4 109.3 14 3.7E-07 CLs Lean clay with sand 33.9 77.8
12"-18" A 13.4 NA NA 13 NA sCL Sandy lean clay NA NA
18"-24" r 22.7 36.1 99.1 22 NA CLs Lean clay with sand 40.1 90.0
24"-30" A 18.3 NA NA 15 NA CLs Lean clay with sand NA NA
30"-36" r 18.3 31.6 107.8 36 5.2E-08 CH Fat clay 34.9 90.7 4.0E-10 0.0005 1.2638 0 38.52
36"-42" A 10.3 NA NA 29 NA GC Clayey gravel NA NA
42"-48" r 8.2 14.2 108.5 11 NA SC Clayey sand 34.4 41.3
4'-4.5' A 20.7 NA NA 29 NA CLs Lean clay with sand NA NA


50.5'-51' r 15.6 28.3 113.1 NA 4.0E-07 SM Silty sand 31.6 89.4
UTB-2
0"-6" A 11.3 NA NA NA NA sMLg Sandy silt with gravel NA NA


6"-12" r 16.2 25.8 99.2 21 2.5E-06 sCL Sandy lean clay 40 64.5
18"-24" r 16.7 28.0 104.7 10 NA sCL Sandy lean clay 36.7 76.4
30"-36" r 18.8 30.5 101.4 26 1.4E-05 CLs Lean clay with sand 38.7 78.8 1.8E-08 0.0046 1.2033 0 40.46
42"-48" r 19.6 31.1 99.0 22 NA sCL Sandy lean clay 40.2 77.4
36.5'-37' r 13.3 23.6 111.1 NA 6.7E-06 MLs Silt with sand 32.8 71.9
Notes: See Appendix E for complete laboratory report by Daniel B Stephens & Associates, Inc.; NA = not analyzed


a LTB = Lower Tailing Boring; UTB = Upper Tailing Boring (See Figure 2 for locations).
br=ring sample; A = bulk auger sample
c pcf = pounds per cubic foot
d Saturated Hydraulic Conductivity (centimeters per second)
e Unsaturated hydraulic conductivity (centimeters per second) at in-place volumetric moisture content


Table B-1. Summary of Geotechnical Testing Laboratory Results for Tailing Impoundment Cover Samples
Geotechnical Investigation Report


Rio Algom Mining, LLC Lisbon Utah Facility, Upper and Lower Tailing Impoundments, San Juan County, Utah


Sample ID a
Dry Density 


(pcf) c


Unsaturated Hydraulic PropertiesMoisture Content
Placticity 


Index 
Ksat 


(cm/s) d
USCS 


Classification USCS Description


Page 1 of 1







Sample ID a Grav (%) Vol (%) Porosity (%)
Saturation 


(%)
Kunsat 
@ m % e α (cm-1) Ν Θr (% vol) Θs (% vol)


LTB-1
20.5'-21' r 25.1 41.7 103.5 26 4.9E-07 CL Lean Clay 1.0E-07 0.0005 1.3268 0 0.42
25.5'-26' r 24.0 40.1 104.3 14 CL Lean Clay 
30.5'-31' r 21.8 37.4 107.0 11 CL Lean Clay 
35.5'-36' r 32.7 51.1 97.6 12 CL Lean Clay 
40.5'-41' r 23.5 38.8 102.8 4 3.7E-05 ML Silt 39 99.5
50.5'-51' r 15.6 26.4 105.7 15 CL Lean Clay 
55.5'-56' r 21.4 37.2 108.5 12 CL Lean Clay  
60.5'-61' r 20.5 35.5 107.8 12 2.4E-07 CL Lean Clay with Sand 36.6 97


LTB-2
6.5'-7' r 36.6 51.4 87.6 27 CL Lean Clay with Sand


15.5'-16' r 25.9 41.7 100.5 23 9.4E-07 CL Lean Clay 40.2 96.4


UTB-1
10.5'-11' r 26.5 43.1 101.6 14 CL Lean Clay with Sand
15.5'-16' r 23.9 39.1 102.1 12 CL Lean Clay with Sand
20.5'-21' r 24.8 41.5 104.5 23 4.9E-07 CL Lean Clay 2.8E-08 0.0006 1.2555 0 0.44
30.5'-31' r 22.9 39.1 106.3 11 3.9E-07 CL Lean Clay with Sand 37.3 95.4
35.5'-36' r 21.7 37.6 108.4 12 CL Lean Clay 
45.5'-46' r 22.8 38.8 106.3 10 3.5E-07 CL Lean Clay 38.1 98.2


UTB-2
10.5'-11' A 21.8 NA NA 16 CL Lean Clay with Sand
15.5'-16' r 21.3 36.7 107.5 15 CL Lean Clay with Sand
20.5'-21' A 22.9 NA NA 15 CL Lean Clay with Sand
25.5'-26' r 28.4 43.9 96.6 13 CL Lean Clay with Sand
30.5'-31' r 21.6 37.4 108.3 10 4.9E-07 CL Lean Clay with Sand 8.5E-09 0.0036 1.1595 0 0.40


Notes: See Appendix E for complete laboratory report by Advanced Terra Testing (ATT).; NA = not analyzed
a LTB = Lower Tailing Boring; UTB = Upper Tailing Boring (See Figure 2 for locations).
br=ring sample; A = bulk auger sample
c pcf = pounds per cubic foot
d Saturated hydraulic conductivity (centimeters per second) - bold value is estimated  (equal to arithmetic mean of other Ksat values excluding LTB-1 40.5'-41')
e Unsaturated hydraulic conductivity (centimeters per second) at in-place volumetric moisture content


Table B-2. Summary of Geotechnical Testing Laboratory Results for Tailing Impoundment Tailing Samples
Geotechnical Investigation Report


Rio Algom Mining, LLC Lisbon Utah Facility, Upper and Lower Tailing Impoundments, San Juan County, Utah


Unsaturated Hydraulic Properties


Dry 
Density 
(pcf) c


Plasticity 
Index Ksat (cm/s) d USCS Classification


Sample 
Type USCS Description


Moisture Content
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


      Analytical      


Report


Intera Inc.


6000 Uptown Blvd Ste. 220


Albuquerque, NM  87110


ACZ Project ID:  L33014


Emily Woolsey:  


Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on September 17, 
2016.  This project has been assigned to ACZ's project number, L33014.  Please reference this number in all 
future inquiries.


All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L33014.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.


Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.


This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.


All samples and sub-samples associated with this project will be disposed of after October 28, 2016.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.


If you have any questions or other needs, please contact your Project Manager.


Emily Woolsey


September 28, 2016


Project ID:  RIOAL.M001 LISBON Task F-4.2


Intera Inc.


6000 Uptown Blvd. NE


Albuquerque, NM  87110


Gloria Hernandez


Report to: Bill to:


Suite 220
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


        Case        


Narrative


Intera Inc.


ACZ Project ID:  L33014


September 28, 2016


Sample Receipt


Sample Analysis


Holding Times


Text10:ACZ Laboratories, Inc. (ACZ) received 1 ground water sample from Intera Inc. on September 17, 2016.  The sample was 
received in good condition.  Upon receipt, the sample custodian removed the sample from the cooler, inspected the 
contents, and logged the sample into ACZ's computerized Laboratory Information Management System (LIMS).  The sample 
was assigned ACZ LIMS project number L33014.  The custodian verified the sample information entered into the computer 
against the chain of custody (COC) forms and sample bottle labels.


Text10:This sample was analyzed for  inorganic parameters.  The individual methods are referenced on both, the ACZ invoice and 
the analytical reports.  The extended qualifier reports may contain footnotes qualifying specific elements due to QC failures.  
In addition the following has been noted with this specific project:


1.  The cation-anion balance has been accepted at a level above 10% due to the sample's matrix.  There appear to potential 
levels of cations not requested or reported that may add to the cations sum.


Text10:All analyses were performed within EPA recommended holding times.


Project ID:  RIOAL.M001 LISBON Task F-4.2
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ACZ Sample ID: L33014-01    


Sample ID: UTY-2


Sample Matrix: Ground Water


Intera Inc.


Project ID: RIOAL.M001 LISBON Task 


BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Analytical 


Results


Date Sampled: 09/16/16 09:30


Date Received: 09/17/16


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Metals Analysis


XQDilution


Aluminum, dissolved M200.7 ICP mg/L 0.8U aeb0.2* 09/20/16 23:485


Arsenic, dissolved M200.8 ICP-MS 0.273 mg/L 0.01 enb0.002* 09/26/16 18:5410


Cadmium, dissolved M200.7 ICP mg/L 0.08U aeb0.03* 09/20/16 23:485


Calcium, dissolved M200.7 ICP 3.1 mg/L 3 aeb0.5 09/20/16 23:485


Copper, dissolved M200.7 ICP mg/L 0.3U aeb0.05* 09/20/16 23:485


Iron, dissolved M200.7 ICP mg/L 0.3U aeb0.1* 09/20/16 23:485


Magnesium, dissolved M200.7 ICP mg/L 5U aeb1* 09/20/16 23:485


Molybdenum, dissolved M200.7 ICP 13 mg/L 0.5 aeb0.1 09/20/16 23:485


Potassium, dissolved M200.7 ICP 6 mg/L 5 aeb1 09/20/16 23:485


Selenium, dissolved M200.8 ICP-MS 0.009 mg/L 0.003 enb0.001* 09/26/16 18:5410


Sodium, dissolved M200.7 ICP 2830 mg/L 5 aeb1 09/20/16 23:485


Uranium, dissolved M200.8 ICP-MS 65.20 mg/L 0.2 enb0.04* 09/27/16 16:58400


Zinc, dissolved M200.7 ICP 0.18 mg/L 0.3B aeb0.05 09/21/16 12:205


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Wet Chemistry


XQDilution


Acidity as CaCO3 SM2310B - Titration mg/L 20U sck10* 09/27/16 12:361


Alkalinity as CaCO3 SM2320B - Titration


  Bicarbonate as 
CaCO3


2240 mg/L 20 emk3 09/28/16 0:001


  Carbonate as CaCO3 4480 mg/L 20 emk3 09/28/16 0:001


  Hydroxide as CaCO3 mg/L 20U emk3 09/28/16 0:001


  Total Alkalinity 6720 mg/L 20 emk3 09/28/16 0:001


Cation-Anion Balance Calculation


  Cation-Anion Balance -38.1 % calc09/28/16 0:00


  Sum of Anions 279 meq/L calc09/28/16 0:00


  Sum of Cations 125 meq/L calc09/28/16 0:00


Chloride SM4500Cl-E 1200 mg/L 40 spl10* 09/26/16 12:5120


Conductivity @25C SM2510B 19100 umhos/cm 10 abd1 09/21/16 4:161


pH (lab) SM4500H+ B


  pH 9.8 units 0.1H emk0.1 09/28/16 0:001


  pH measured at 20.8 C 0.1 emk0.1 09/28/16 0:001


Residue, Filterable 
(TDS) @180C


SM2540C 16700 mg/L 100 sck50 09/20/16 10:575


Sulfate D516-02/-07 - Turbidimetric 5290 mg/L 1000 spl200* 09/27/16 12:50200


TDS (calculated) Calculation  13400 mg/L calc09/28/16 0:00


TDS (ratio - 
measured/calculated)


Calculation 1.25 calc09/28/16 0:00


REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Report Header Explanations


Batch A distinct set of samples analyzed at a specific time


Found Value of the QC Type of interest


Limit Upper limit for RPD, in %.


Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)


MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).


Allows for instrument and annual fluctuations.


PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis


PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".


QC True Value of the Control Sample or the amount added to the Spike 


Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)


RPD Relative Percent Difference, calculation used for Duplicate QC Types


Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)


Sample Value of the Sample of interest


QC Sample Types


AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate


ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank


CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix


CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate


DUP Sample Duplicate LRB Laboratory Reagent Blank


ICB Initial Calibration Blank MS Matrix Spike


ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate


ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil


LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water


LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard


LCSW Laboratory Control Sample - Water SDL Serial Dilution


QC Sample Type Explanations


Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.


Control Samples Verifies the accuracy of the method, including the prep procedure.


Duplicates Verifies the precision of the instrument and/or method.


Spikes/Fortified Matrix Determines sample matrix interferences, if any.


Standard Verifies the validity of the calibration.


ACZ Qualifiers (Qual)


B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.


H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.


L Target analyte response was below the laboratory defined negative threshold.


U The material was analyzed for, but was not detected above the level of the associated value.


The associated value is either the sample quantitation limit or the sample detection limit.


Method References


(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.


(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.


(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.


(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.


(5) Standard Methods for the Examination of Water and Wastewater.


Comments


(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.


(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.


(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.


(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier


associated with the result.


(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.


For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf


 


REP001.03.15.02


Inorganic            


Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L33014Intera Inc.


Acidity as CaCO3     SM2310B - Titration


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410449


WG410449PBW 09/27/16 9:30PBW U -20 20mg/L


WG410449LCSW 09/27/16 9:44 96LCSW PCN51534 922 90 110mg/L956


L33069-04DUP  RA09/27/16 15:00 UDUP U 0mg/L 20


Alkalinity as CaCO3     SM2320B - Titration


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410549


WG410549PBW 09/28/16 8:55PBW 2 -20 20mg/L


WG410549LCSW 09/28/16 9:14 94LCSW WC160914-3 770 90 110mg/L820.0001


L33014-01DUP 09/28/16 9:54 6720DUP 6640 1mg/L 20


Aluminum, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 100ICV II160912-1 2.005 95 105mg/L2


WG410093ICB 09/20/16 22:07ICB U -0.09 0.09mg/L


WG410093LFB 09/20/16 22:19 107LFB II160919-3 1.075 85 115mg/L1.0013


L32974-01AS 09/20/16 23:26 .07 103AS II160919-3 1.101 85 115mg/L1.0013


L32974-01ASD 09/20/16 23:36 .07 104ASD II160919-3 1.112 185 115mg/L 201.0013


Arsenic, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410434


WG410434ICV 09/26/16 17:58 106ICV MS160920-1 .05322 90 110mg/L.05


WG410434ICB 09/26/16 18:01ICB U -0.0006 0.0006mg/L


WG410434LFB 09/26/16 18:04 105LFB MS160826-3 .05261 85 115mg/L.0501


L33020-02AS 09/26/16 19:04 .0025 112AS MS160826-3 .05871 70 130mg/L.0501


L33020-02ASD 09/26/16 19:07 .0025 111ASD MS160826-3 .05824 170 130mg/L 20.0501


Cadmium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 97ICV II160912-1 1.9415 95 105mg/L2


WG410093ICB 09/20/16 22:07ICB U -0.015 0.015mg/L


WG410093LFB 09/20/16 22:19 99LFB II160919-3 .4981 85 115mg/L.502


L32974-01AS 09/20/16 23:26 U 96AS II160919-3 .4844 85 115mg/L.502


L32974-01ASD 09/20/16 23:36 U 96ASD II160919-3 .4839 085 115mg/L 20.502


Calcium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 99ICV II160912-1 98.61 95 105mg/L100


WG410093ICB 09/20/16 22:07ICB U -0.3 0.3mg/L


WG410093LFB 09/20/16 22:19 103LFB II160919-3 70.05 85 115mg/L67.98044


L32974-01AS 09/20/16 23:26 88.2 96AS II160919-3 153.5 85 115mg/L67.98044


L32974-01ASD 09/20/16 23:36 88.2 97ASD II160919-3 154 085 115mg/L 2067.98044
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L33014Intera Inc.


Chloride     SM4500Cl-E


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410395


WG410395ICB 09/26/16 10:16ICB U -1.5 1.5mg/L


WG410395ICV 09/26/16 10:16 106ICV WI160701-1 58.09 90 110mg/L55.055


WG410395LFB1 09/26/16 11:26 105LFB WI160415-1 31.57 90 110mg/L29.97


WG410395LFB2 09/26/16 11:48 106LFB WI160415-1 31.72 90 110mg/L29.97


L33039-01DUP 09/26/16 12:32 15.3DUP 14.94 2mg/L 20


L33014-01AS  M309/26/16 13:09 1200 30AS 20XCL 1209 90 110mg/L30


Conductivity @25C     SM2510B


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410111


WG410111LCSW2 09/20/16 16:58 106LCSW PCN50212 1490 90 110umhos/cm1409


WG410111LCSW5 09/20/16 20:38 101LCSW PCN50212 1430 90 110umhos/cm1409


WG410111LCSW8 09/21/16 0:15 101LCSW PCN50212 1420 90 110umhos/cm1409


WG410111LCSW11 09/21/16 3:32 99LCSW PCN50212 1400 90 110umhos/cm1409


L33020-02DUP 09/21/16 4:42 1190DUP 1200 1umhos/cm 20


WG410111LCSW14 09/21/16 6:53 98LCSW PCN50212 1380 90 110umhos/cm1409


Copper, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 98ICV II160912-1 1.96 95 105mg/L2


WG410093ICB 09/20/16 22:07ICB U -0.03 0.03mg/L


WG410093LFB 09/20/16 22:19 102LFB II160919-3 .509 85 115mg/L.501


L32974-01AS 09/20/16 23:26 U 102AS II160919-3 .513 85 115mg/L.501


L32974-01ASD 09/20/16 23:36 U 102ASD II160919-3 .512 085 115mg/L 20.501


Iron, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 98ICV II160912-1 1.958 95 105mg/L2


WG410093ICB 09/20/16 22:07ICB U -0.06 0.06mg/L


WG410093LFB 09/20/16 22:19 106LFB II160919-3 1.057 85 115mg/L1.0017


L32974-01AS 09/20/16 23:26 U 97AS II160919-3 .971 85 115mg/L1.0017


L32974-01ASD 09/20/16 23:36 U 98ASD II160919-3 .978 185 115mg/L 201.0017


Magnesium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 98ICV II160912-1 97.87 95 105mg/L100


WG410093ICB 09/20/16 22:07ICB U -0.6 0.6mg/L


WG410093LFB 09/20/16 22:19 92LFB II160919-3 46.02 85 115mg/L50.01136


L32974-01AS 09/20/16 23:26 3.8 92AS II160919-3 49.74 85 115mg/L50.01136


L32974-01ASD 09/20/16 23:36 3.8 92ASD II160919-3 49.73 085 115mg/L 2050.01136
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L33014Intera Inc.


Molybdenum, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 100ICV II160912-1 1.992 95 105mg/L2


WG410093ICB 09/20/16 22:07ICB U -0.06 0.06mg/L


WG410093LFB 09/20/16 22:19 101LFB II160919-3 .504 85 115mg/L.4995


L32974-01AS 09/20/16 23:26 .05 99AS II160919-3 .547 85 115mg/L.4995


L32974-01ASD 09/20/16 23:36 .05 101ASD II160919-3 .552 185 115mg/L 20.4995


pH (lab)     SM4500H+ B


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410550


WG410550ICV 09/28/16 8:55 100ICV PCN49792 5.99 5.9 6.1units5.99


L33014-01DUP 09/28/16 9:23 9.8DUP 9.87 1units 20


Potassium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 99ICV II160912-1 19.76 95 105mg/L20


WG410093ICB 09/20/16 22:07ICB U -0.6 0.6mg/L


WG410093LFB 09/20/16 22:19 100LFB II160919-3 99.55 85 115mg/L99.96112


L32974-01AS 09/20/16 23:26 14.9 102AS II160919-3 116.7 85 115mg/L99.96112


L32974-01ASD 09/20/16 23:36 14.9 102ASD II160919-3 117.1 085 115mg/L 2099.96112


Residue, Filterable (TDS) @180C     SM2540C


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410066


WG410066PBW 09/20/16 10:00PBW 16 -20 20mg/L


WG410066LCSW 09/20/16 10:02 103LCSW PCN51569 268 80 120mg/L260


L33014-01DUP 09/20/16 11:00 16700DUP 16500 1mg/L 10


Selenium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410434


WG410434ICV 09/26/16 17:58 98ICV MS160920-1 .04901 90 110mg/L.05


WG410434ICB 09/26/16 18:01ICB U -0.0003 0.0003mg/L


WG410434LFB 09/26/16 18:04 94LFB MS160826-3 .04722 85 115mg/L.0501


L33020-02AS 09/26/16 19:04 .0011 111AS MS160826-3 .05665 70 130mg/L.0501


L33020-02ASD 09/26/16 19:07 .0011 112ASD MS160826-3 .05713 170 130mg/L 20.0501


Sodium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410093


WG410093ICV 09/20/16 22:01 98ICV II160912-1 98.13 95 105mg/L100


WG410093ICB 09/20/16 22:07ICB U -0.6 0.6mg/L


WG410093LFB 09/20/16 22:19 99LFB II160919-3 98.69 85 115mg/L100.007


L32974-01AS 09/20/16 23:26 18.1 101AS II160919-3 118.8 85 115mg/L100.007


L32974-01ASD 09/20/16 23:36 18.1 101ASD II160919-3 118.9 085 115mg/L 20100.007
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L33014Intera Inc.


Sulfate     D516-02/-07 - Turbidimetric


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410480


WG410480ICB 09/27/16 9:40ICB U -3 3mg/L


WG410480ICV 09/27/16 9:40 97ICV WI160916-1 19.4 90 110mg/L20


WG410480LFB 09/27/16 12:34 91LFB WI160815-8 9.1 90 110mg/L10


L32843-01DUP 09/27/16 13:33 9380DUP 9470 1mg/L 20


L32843-02AS  M309/27/16 13:34 9420 -430AS SO4TURB50X 8990 90 110mg/L100


Uranium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410467


WG410467ICV 09/27/16 16:33 107ICV MS160920-1 .05357 90 110mg/L.05


WG410467ICB 09/27/16 16:36ICB U -0.0003 0.0003mg/L


WG410467LFB 09/27/16 16:39 96LFB MS160826-3 .04787 85 115mg/L.05


L33014-01AS  M209/27/16 17:01 65.2 63AS MS160826-3 77.76 70 130mg/L20


L33014-01ASD  M209/27/16 17:05 65.2 53ASD MS160826-3 75.76 370 130mg/L 2020


Zinc, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG410141


WG410141ICV 09/21/16 11:01 97ICV II160912-1 1.943 95 105mg/L2


WG410141ICB 09/21/16 11:07ICB U -0.03 0.03mg/L


WG410141LFB 09/21/16 11:20 103LFB II160919-3 .512 85 115mg/L.4995


L32974-02AS 09/21/16 12:10 U 102AS II160919-3 .509 85 115mg/L.4995


L32974-02ASD 09/21/16 12:14 U 102ASD II160919-3 .511 085 115mg/L 20.4995


Page 8 of 13L33014-1609281456







BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Extended 


Qualifier Report


ACZ Project ID: L33014Intera Inc.


ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM


DA Sample required dilution due to reactivity.M200.7 ICPAluminum, dissolvedL33014-01 WG410093


DD Sample required dilution due to matrix color or odor.M200.7 ICP


Q5 Sample received with inadequate chemical preservation.  
Additional preservation performed by the laboratory.


M200.8 ICP-MSArsenic, dissolvedWG410434


DA Sample required dilution due to reactivity.M200.7 ICPCadmium, dissolvedWG410093


DD Sample required dilution due to matrix color or odor.M200.7 ICP


DA Sample required dilution due to reactivity.M200.7 ICPCopper, dissolved


DD Sample required dilution due to matrix color or odor.M200.7 ICP


DA Sample required dilution due to reactivity.M200.7 ICPIron, dissolved


DD Sample required dilution due to matrix color or odor.M200.7 ICP


DA Sample required dilution due to reactivity.M200.7 ICPMagnesium, dissolved


DD Sample required dilution due to matrix color or odor.M200.7 ICP


Q5 Sample received with inadequate chemical preservation.  
Additional preservation performed by the laboratory.


M200.8 ICP-MSSelenium, dissolvedWG410434


M2 Matrix spike recovery was low, the recovery of the 


associated control sample (LCS or LFB) was acceptable.


M200.8 ICP-MSUranium, dissolvedWG410467


Q5 Sample received with inadequate chemical preservation.  
Additional preservation performed by the laboratory.


M200.8 ICP-MS


RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).


SM2310B - TitrationAcidity as CaCO3WG410449


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


SM4500Cl-EChlorideWG410395


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


D516-02/-07 - TurbidimetricSulfateWG410480


REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Certification 


Qualifiers


ACZ Project ID: L33014Intera Inc.


No certification qualifiers associated with this analysis


REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
LISBON Rival.M001 Task F4.2


ACZ Project ID:


Date Received:


Received By: kmo


09/17/2016 10:59


L33014


Date Printed: 9/20/2016


 Chain of Custody Related Remarks


 Client Contact Remarks


NANOYES


X


X


X


X


X


X


1) Is a foreign soil permit included for applicable samples? 


2) Is the Chain of Custody form or other directive shipping papers present?


3) Does this project require special handling procedures such as CLP protocol?


4) Are any samples NRC licensable material?


5) If samples are received past hold time, proceed with requested short hold time analyses?


6) Is the Chain of Custody form complete and accurate?


7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?


 Receipt Verification


NANOYES


X


X


X


X


X


X


X


X8) Are all containers intact and with no leaks?


9) Are all labels on containers and are they intact and legible?


10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?


11) For preserved bottle types, was the pH checked and within limits?


12) Is there sufficient sample volume to perform all requested work?


13) Is the custody seal intact on all containers?


14) Are samples that require zero headspace acceptable?


15) Are all sample containers appropriate for analytical requirements?


16) Is there an Hg-1631 trip blank present?


17) Is there a VOA trip blank present?


18) Were all samples received within hold time?


Samples/Containers


X


X


X


 Shipping Containers


Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.


L33014-01 Container B1756865 (GREEN PC): Added 1 mls  nitric 
acid to the sub-sample to adjust the pH to the appropriate 
range.  


Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Custody Seal
                     Criteria(°C)                 Intact?
---------  --------  ------------  ----------  ------------
3925       2.3       <=6.0         14          Yes


X


Was ice present in the shipment container(s)?


Yes - Wet ice was present in the shipment container(s).


1


REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
LISBON Rival.M001 Task F4.2


ACZ Project ID:


Date Received:


Received By: kmo


09/17/2016 10:59


L33014


Date Printed: 9/20/2016


The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 


HG-1631 (total/dissolved mercury by method 1631).


1


REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


      Analytical      


Report


Intera Inc.


6000 Uptown Blvd Ste. 220


Albuquerque, NM  87110


ACZ Project ID:  L33560


Clark Short:  


Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on October 13, 
2016.  This project has been assigned to ACZ's project number, L33560.  Please reference this number in all 
future inquiries.


All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L33560.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.


Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.


This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.


All samples and sub-samples associated with this project will be disposed of after November 23, 2016.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.


If you have any questions or other needs, please contact your Project Manager.


Clark Short


October 24, 2016


Project ID:  RIOAL.LISBON Task F-4.2


Intera Inc.


6000 Uptown Blvd. NE


Albuquerque, NM  87110


Gloria Hernandez


Report to: Bill to:


cc:  Clark Short


Suite 220
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ACZ Sample ID: L33560-01    


Sample ID: UTY-2


Sample Matrix: Ground Water


Intera Inc.


Project ID: RIOAL.LISBON Task F-4.2


BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Analytical 


Results


Date Sampled: 10/11/16 08:20


Date Received: 10/13/16


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Wet Chemistry


XQDilution


Acidity as CaCO3 SM2310B - Titration mg/L 20U sck10* 10/19/16 10:551


Alkalinity as CaCO3 SM2320B - Titration


  Bicarbonate as 
CaCO3


2700 mg/L 20 abd3 10/24/16 0:001


  Carbonate as CaCO3 6210 mg/L 20 abd3 10/24/16 0:001


  Hydroxide as CaCO3 mg/L 20U abd3 10/24/16 0:001


  Total Alkalinity 8910 mg/L 20 abd3 10/24/16 0:001


Conductivity @25C SM2510B 24100 umhos/cm 10 emk1 10/14/16 21:291


pH (lab) SM4500H+ B


  pH 9.8 units 0.1H abd0.1 10/24/16 0:001


  pH measured at 21.0 C 0.1 abd0.1 10/24/16 0:001


Residue, Filterable 
(TDS) @180C


SM2540C 21700 mg/L 200 sck100 10/14/16 16:5810


REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Report Header Explanations


Batch A distinct set of samples analyzed at a specific time


Found Value of the QC Type of interest


Limit Upper limit for RPD, in %.


Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)


MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).


Allows for instrument and annual fluctuations.


PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis


PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".


QC True Value of the Control Sample or the amount added to the Spike 


Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)


RPD Relative Percent Difference, calculation used for Duplicate QC Types


Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)


Sample Value of the Sample of interest


QC Sample Types


AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate


ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank


CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix


CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate


DUP Sample Duplicate LRB Laboratory Reagent Blank


ICB Initial Calibration Blank MS Matrix Spike


ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate


ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil


LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water


LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard


LCSW Laboratory Control Sample - Water SDL Serial Dilution


QC Sample Type Explanations


Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.


Control Samples Verifies the accuracy of the method, including the prep procedure.


Duplicates Verifies the precision of the instrument and/or method.


Spikes/Fortified Matrix Determines sample matrix interferences, if any.


Standard Verifies the validity of the calibration.


ACZ Qualifiers (Qual)


B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.


H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.


L Target analyte response was below the laboratory defined negative threshold.


U The material was analyzed for, but was not detected above the level of the associated value.


The associated value is either the sample quantitation limit or the sample detection limit.


Method References


(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.


(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.


(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.


(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.


(5) Standard Methods for the Examination of Water and Wastewater.


Comments


(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.


(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.


(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.


(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier


associated with the result.


(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.


For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf


 


REP001.03.15.02


Inorganic            


Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L33560Intera Inc.


Acidity as CaCO3     SM2310B - Titration


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411721


WG411721PBW 10/19/16 10:00PBW U -20 20mg/L


WG411721LCSW 10/19/16 10:18 97LCSW PCN51535 928 90 110mg/L956


L33596-01DUP  RA10/19/16 13:41 UDUP U 0mg/L 20


Alkalinity as CaCO3     SM2320B - Titration


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG412006


WG412006PBW 10/24/16 11:50PBW 2 -20 20mg/L


WG412006LCSW 10/24/16 11:59 96LCSW WC161018-9 784 90 110mg/L820.0001


L33699-05DUP 10/24/16 12:45 187DUP 185 1mg/L 20


Conductivity @25C     SM2510B


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411522


WG411522LCSW2 10/14/16 16:30 104LCSW PCN50212 1470 90 110umhos/cm1409


WG411522LCSW5 10/14/16 19:53 100LCSW PCN50212 1410 90 110umhos/cm1409


L33567-04DUP 10/14/16 23:26 76.6DUP 74.9 2umhos/cm 20


WG411522LCSW8 10/14/16 23:31 97LCSW PCN50212 1370 90 110umhos/cm1409


WG411522LCSW11 10/15/16 2:48 94LCSW PCN50212 1330 90 110umhos/cm1409


WG411522LCSW14 10/15/16 4:10 93LCSW PCN50212 1310 90 110umhos/cm1409


pH (lab)     SM4500H+ B


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG412008


WG412008ICV 10/24/16 11:51 100ICV PCN49792 5.99 5.9 6.1units5.99


L33699-05DUP 10/24/16 12:30 7.5DUP 7.54 1units 20


Residue, Filterable (TDS) @180C     SM2540C


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411532


WG411532PBW 10/14/16 16:30PBW U -20 20mg/L


WG411532LCSW 10/14/16 16:32 101LCSW PCN51575 262 80 120mg/L260


L33560-01DUP 10/14/16 17:01 21700DUP 20500 6mg/L 10
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Extended 


Qualifier Report


ACZ Project ID: L33560Intera Inc.


ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM


RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).


SM2310B - TitrationAcidity as CaCO3L33560-01 WG411721


REPAD.15.06.05.01


Page 5 of 9L33560-1610241454







BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Certification 


Qualifiers


ACZ Project ID: L33560Intera Inc.


No certification qualifiers associated with this analysis


REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
RIOAL.LISBON Task F-4.2


ACZ Project ID:


Date Received:


Received By: pjs


10/13/2016 10:03


L33560


Date Printed: 10/24/2016


 Chain of Custody Related Remarks


 Client Contact Remarks


NANOYES


X


X


X


X


X


1) Is a foreign soil permit included for applicable samples? 


2) Is the Chain of Custody form or other directive shipping papers present?


3) Does this project require special handling procedures such as CLP protocol?


4) Are any samples NRC licensable material?


5) If samples are received past hold time, proceed with requested short hold time analyses?


6) Is the Chain of Custody form complete and accurate?


7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?


 Receipt Verification


NANOYES


X


X


X


X


X


X


X8) Are all containers intact and with no leaks?


9) Are all labels on containers and are they intact and legible?


10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?


11) For preserved bottle types, was the pH checked and within limits?


12) Is there sufficient sample volume to perform all requested work?


13) Is the custody seal intact on all containers?


14) Are samples that require zero headspace acceptable?


15) Are all sample containers appropriate for analytical requirements?


16) Is there an Hg-1631 trip blank present?


17) Is there a VOA trip blank present?


18) Were all samples received within hold time?


Samples/Containers


X


X


X


X


X


 Shipping Containers


Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.


A change was made in the Report to: section prior to  ACZ 
custody.  


Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Custody Seal
                     Criteria(°C)                 Intact?
---------  --------  ------------  ----------  ------------
NA24901    2.3       <=6.0         14          Yes


X


Was ice present in the shipment container(s)?


Yes - Wet ice was present in the shipment container(s).


1


REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
RIOAL.LISBON Task F-4.2


ACZ Project ID:


Date Received:


Received By: pjs


10/13/2016 10:03


L33560


Date Printed: 10/24/2016


The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 


HG-1631 (total/dissolved mercury by method 1631).


1


REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


      Analytical      


Report


Intera Inc.


6000 Uptown Blvd Ste. 220


Albuquerque, NM  87110


ACZ Project ID:  L33601


Emily Woolsey:  


Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on October 15, 
2016.  This project has been assigned to ACZ's project number, L33601.  Please reference this number in all 
future inquiries.


All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L33601.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.


Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.


This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.


All samples and sub-samples associated with this project will be disposed of after November 25, 2016.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.


If you have any questions or other needs, please contact your Project Manager.


Emily Woolsey


October 26, 2016


Project ID:  RIOAL.LISBON Task F4.2


Intera Inc.


6000 Uptown Blvd. NE


Albuquerque, NM  87110


Gloria Hernandez


Report to: Bill to:


cc:  Clark Short


Suite 220
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ACZ Sample ID: L33601-01    


Sample ID: UTY-2


Sample Matrix: Ground Water


Intera Inc.


Project ID: RIOAL.LISBON Task F4.2


BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Analytical 


Results


Date Sampled: 10/12/16 15:10


Date Received: 10/15/16


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Metals Analysis


XQDilution


Aluminum, dissolved M200.7 ICP mg/L 3U aeb0.6* 10/20/16 19:4220


Arsenic, dissolved M200.8 ICP-MS 0.9 mg/L 1B mfm0.2* 10/24/16 13:381000


Cadmium, dissolved M200.7 ICP mg/L 0.3U aeb0.1* 10/20/16 19:4220


Calcium, dissolved M200.7 ICP 2 mg/L 10B aeb2* 10/20/16 19:4220


Copper, dissolved M200.7 ICP mg/L 1U aeb0.2* 10/20/16 19:4220


Iron, dissolved M200.7 ICP mg/L 1U aeb0.4* 10/20/16 19:4220


Magnesium, dissolved M200.7 ICP mg/L 20U aeb4* 10/20/16 19:4220


Molybdenum, dissolved M200.7 ICP 43.2 mg/L 2 aeb0.4* 10/20/16 19:4220


Potassium, dissolved M200.7 ICP 15 mg/L 20B aeb4* 10/20/16 19:4220


Selenium, dissolved M200.8 ICP-MS mg/L 0.3U mfm0.1* 10/24/16 13:381000


Sodium, dissolved M200.7 ICP 8800 mg/L 20 aeb4* 10/20/16 19:4220


Uranium, dissolved M200.8 ICP-MS 158 mg/L 0.5 mfm0.1* 10/24/16 13:381000


Zinc, dissolved M200.7 ICP 0.4 mg/L 1B aeb0.2* 10/20/16 19:4220


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Wet Chemistry


XQDilution


Chloride SM4500Cl-E 1600 mg/L 200 krh50* 10/20/16 14:48100


Sulfate D516-02/-07 - Turbidimetric 9630 mg/L 2500 krh500* 10/25/16 14:20500


REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Report Header Explanations


Batch A distinct set of samples analyzed at a specific time


Found Value of the QC Type of interest


Limit Upper limit for RPD, in %.


Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)


MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).


Allows for instrument and annual fluctuations.


PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis


PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".


QC True Value of the Control Sample or the amount added to the Spike 


Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)


RPD Relative Percent Difference, calculation used for Duplicate QC Types


Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)


Sample Value of the Sample of interest


QC Sample Types


AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate


ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank


CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix


CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate


DUP Sample Duplicate LRB Laboratory Reagent Blank


ICB Initial Calibration Blank MS Matrix Spike


ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate


ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil


LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water


LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard


LCSW Laboratory Control Sample - Water SDL Serial Dilution


QC Sample Type Explanations


Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.


Control Samples Verifies the accuracy of the method, including the prep procedure.


Duplicates Verifies the precision of the instrument and/or method.


Spikes/Fortified Matrix Determines sample matrix interferences, if any.


Standard Verifies the validity of the calibration.


ACZ Qualifiers (Qual)


B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.


H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.


L Target analyte response was below the laboratory defined negative threshold.


U The material was analyzed for, but was not detected above the level of the associated value.


The associated value is either the sample quantitation limit or the sample detection limit.


Method References


(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.


(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.


(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.


(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.


(5) Standard Methods for the Examination of Water and Wastewater.


Comments


(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.


(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.


(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.


(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier


associated with the result.


(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.


For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf


 


REP001.03.15.02


Inorganic            
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L33601Intera Inc.


Aluminum, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 100ICV II161007-2 2.005 95 105mg/L2


WG411849ICB 10/20/16 18:05ICB U -0.09 0.09mg/L


WG411849LFB 10/20/16 18:18 107LFB II160929-3 1.067 85 115mg/L1.0013


L33579-01AS 10/20/16 19:20 .03 111AS II160929-3 1.14 85 115mg/L1.0013


L33579-01ASD 10/20/16 19:23 .03 106ASD II160929-3 1.092 485 115mg/L 201.0013


Arsenic, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411994


WG411994ICV 10/24/16 11:58 105ICV MS160920-1 .05236 90 110mg/L.05


WG411994ICB 10/24/16 12:01ICB U -0.0006 0.0006mg/L


WG411994LFB 10/24/16 12:04 101LFB MS160928-2 .0506 85 115mg/L.0501


L33585-01AS 10/24/16 13:13 .0032 105AS MS160928-2 .05582 70 130mg/L.0501


L33585-01ASD 10/24/16 13:16 .0032 100ASD MS160928-2 .05334 570 130mg/L 20.0501


Cadmium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 98ICV II161007-2 1.9585 95 105mg/L2


WG411849ICB 10/20/16 18:05ICB U -0.015 0.015mg/L


WG411849LFB 10/20/16 18:18 99LFB II160929-3 .4973 85 115mg/L.502


L33579-01AS 10/20/16 19:20 .008 95AS II160929-3 .4824 85 115mg/L.502


L33579-01ASD 10/20/16 19:23 .008 95ASD II160929-3 .4851 185 115mg/L 20.502


Calcium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 102ICV II161007-2 102.45 95 105mg/L100


WG411849ICB 10/20/16 18:05ICB U -0.3 0.3mg/L


WG411849LFB 10/20/16 18:18 107LFB II160929-3 72.91 85 115mg/L67.98044


L33579-01AS  M310/20/16 19:20 284 81AS II160929-3 339 85 115mg/L67.98044


L33579-01ASD  M310/20/16 19:23 284 80ASD II160929-3 338.5 085 115mg/L 2067.98044


Chloride     SM4500Cl-E


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411859


WG411859ICB 10/20/16 10:34ICB U -1.5 1.5mg/L


WG411859ICV 10/20/16 10:34 105ICV WI160701-1 57.66 90 110mg/L55.055


WG411859LFB1 10/20/16 14:27 107LFB WI161020-2 31.99 90 110mg/L30.03


L33600-05AS 10/20/16 14:39 U 107AS WI161020-2 32.21 90 110mg/L30.03


L33600-06DUP  RA10/20/16 14:39 .6DUP .59 2mg/L 20


WG411859LFB2 10/20/16 14:40 107LFB WI161020-2 32.13 90 110mg/L30.03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L33601Intera Inc.


Copper, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 98ICV II161007-2 1.966 95 105mg/L2


WG411849ICB 10/20/16 18:05ICB U -0.03 0.03mg/L


WG411849LFB 10/20/16 18:18 99LFB II160929-3 .497 85 115mg/L.501


L33579-01AS 10/20/16 19:20 U 98AS II160929-3 .49 85 115mg/L.501


L33579-01ASD 10/20/16 19:23 U 100ASD II160929-3 .499 285 115mg/L 20.501


Iron, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 99ICV II161007-2 1.975 95 105mg/L2


WG411849ICB 10/20/16 18:05ICB U -0.06 0.06mg/L


WG411849LFB 10/20/16 18:18 101LFB II160929-3 1.016 85 115mg/L1.0017


L33579-01AS  M310/20/16 19:20 78.5 -412AS II160929-3 74.37 85 115mg/L1.0017


L33579-01ASD  M310/20/16 19:23 78.5 -379ASD II160929-3 74.7 085 115mg/L 201.0017


Magnesium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 101ICV II161007-2 101.1 95 105mg/L100


WG411849ICB 10/20/16 18:05ICB U -0.6 0.6mg/L


WG411849LFB 10/20/16 18:18 96LFB II160929-3 48.23 85 115mg/L50.01136


L33579-01AS 10/20/16 19:20 104 85AS II160929-3 146.5 85 115mg/L50.01136


L33579-01ASD  MA10/20/16 19:23 104 83ASD II160929-3 145.5 185 115mg/L 2050.01136


Molybdenum, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 101ICV II161007-2 2.016 95 105mg/L2


WG411849ICB 10/20/16 18:05ICB U -0.06 0.06mg/L


WG411849LFB 10/20/16 18:18 104LFB II160929-3 .519 85 115mg/L.4995


L33579-01AS 10/20/16 19:20 U 103AS II160929-3 .514 85 115mg/L.4995


L33579-01ASD 10/20/16 19:23 U 99ASD II160929-3 .496 485 115mg/L 20.4995


Potassium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 101ICV II161007-2 20.24 95 105mg/L20


WG411849ICB 10/20/16 18:05ICB U -0.6 0.6mg/L


WG411849LFB 10/20/16 18:18 104LFB II160929-3 104.1 85 115mg/L99.96112


L33579-01AS 10/20/16 19:20 5.5 109AS II160929-3 114.6 85 115mg/L99.96112


L33579-01ASD 10/20/16 19:23 5.5 105ASD II160929-3 110.8 385 115mg/L 2099.96112
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L33601Intera Inc.


Selenium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411994


WG411994ICV 10/24/16 11:58 105ICV MS160920-1 .05253 90 110mg/L.05


WG411994ICB 10/24/16 12:01ICB U -0.0003 0.0003mg/L


WG411994LFB 10/24/16 12:04 99LFB MS160928-2 .04976 85 115mg/L.05005


L33585-01AS 10/24/16 13:13 U 109AS MS160928-2 .05436 70 130mg/L.05005


L33585-01ASD 10/24/16 13:16 U 101ASD MS160928-2 .05051 770 130mg/L 20.05005


Sodium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 101ICV II161007-2 100.5 95 105mg/L100


WG411849ICB 10/20/16 18:05ICB U -0.6 0.6mg/L


WG411849LFB 10/20/16 18:18 103LFB II160929-3 102.8 85 115mg/L100.007


L33579-01AS 10/20/16 19:20 5.2 108AS II160929-3 113.3 85 115mg/L100.007


L33579-01ASD 10/20/16 19:23 5.2 104ASD II160929-3 109.3 485 115mg/L 20100.007


Sulfate     D516-02/-07 - Turbidimetric


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG412069


WG412069ICB 10/25/16 8:32ICB U -3 3mg/L


WG412069ICV 10/25/16 8:32 104ICV WI161021-4 20.7 90 110mg/L20


WG412069LFB 10/25/16 14:07 100LFB WI160815-8 10 90 110mg/L10


L33600-02AS  M310/25/16 14:14 127 70AS SO4TURB5X 134 90 110mg/L10


L33600-01DUP 10/25/16 14:38 4120DUP 4260 3mg/L 20


Uranium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411994


WG411994ICV 10/24/16 11:58 102ICV MS160920-1 .0508 90 110mg/L.05


WG411994ICB 10/24/16 12:01ICB U -0.0003 0.0003mg/L


WG411994LFB 10/24/16 12:04 101LFB MS160928-2 .05061 85 115mg/L.05


L33585-01AS 10/24/16 13:13 .0015 109AS MS160928-2 .05575 70 130mg/L.05


L33585-01ASD 10/24/16 13:16 .0015 103ASD MS160928-2 .05311 570 130mg/L 20.05


Zinc, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG411849


WG411849ICV 10/20/16 17:59 99ICV II161007-2 1.983 95 105mg/L2


WG411849ICB 10/20/16 18:05ICB U -0.03 0.03mg/L


WG411849LFB 10/20/16 18:18 105LFB II160929-3 .524 85 115mg/L.4995


L33579-01AS  M310/20/16 19:20 22.2 -252AS II160929-3 20.94 85 115mg/L.4995


L33579-01ASD  M310/20/16 19:23 22.2 -250ASD II160929-3 20.95 085 115mg/L 20.4995
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Inorganic Extended 


Qualifier Report


ACZ Project ID: L33601Intera Inc.


ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPAluminum, dissolvedL33601-01 WG411849


D2 Sample required dilution.  Target analyte exceeded 
calibration range.


M200.8 ICP-MSArsenic, dissolvedWG411994


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPCadmium, dissolvedWG411849


M3 The spike recovery value is unusable since the analyte 


concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


M200.7 ICPCalcium, dissolved


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPCopper, dissolved


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


M200.7 ICPIron, dissolved


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


MA Recovery for either the spike or spike duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.


M200.7 ICPMagnesium, dissolved


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPMolybdenum, dissolved


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPPotassium, dissolved


D2 Sample required dilution.  Target analyte exceeded 
calibration range.


M200.8 ICP-MSSelenium, dissolvedWG411994


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPSodium, dissolvedWG411849


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MSUranium, dissolvedWG411994


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


M200.7 ICPZinc, dissolvedWG411849


QB Method-specified preservation criteria cannot be met due to 


sample matrix.


M200.7 ICP


RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).


SM4500Cl-EChlorideWG411859


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


D516-02/-07 - TurbidimetricSulfateWG412069


REPAD.15.06.05.01
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2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Certification 


Qualifiers


ACZ Project ID: L33601Intera Inc.


No certification qualifiers associated with this analysis


REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
RIOAL.LISBON Task F4.2


ACZ Project ID:


Date Received:


Received By: pjs


10/15/2016 10:41


L33601


Date Printed: 10/17/2016


 Chain of Custody Related Remarks


 Client Contact Remarks


NANOYES


X


X


X


X


X


1) Is a foreign soil permit included for applicable samples? 


2) Is the Chain of Custody form or other directive shipping papers present?


3) Does this project require special handling procedures such as CLP protocol?


4) Are any samples NRC licensable material?


5) If samples are received past hold time, proceed with requested short hold time analyses?


6) Is the Chain of Custody form complete and accurate?


7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?


 Receipt Verification


NANOYES


X


X


X


X


X


X


X


X8) Are all containers intact and with no leaks?


9) Are all labels on containers and are they intact and legible?


10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?


11) For preserved bottle types, was the pH checked and within limits?


12) Is there sufficient sample volume to perform all requested work?


13) Is the custody seal intact on all containers?


14) Are samples that require zero headspace acceptable?


15) Are all sample containers appropriate for analytical requirements?


16) Is there an Hg-1631 trip blank present?


17) Is there a VOA trip blank present?


18) Were all samples received within hold time?


Samples/Containers


X


X


X


X


 Shipping Containers


A change was made in the Copy of Report to: section prior to 
ACZ custody.  


L33601-01 Container B1767432 (GREEN PC): Added 0 mls nitric 
acid to the sub-sample.  The pH is 12. 


Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Custody Seal
                     Criteria(°C)                 Intact?
---------  --------  ------------  ----------  ------------
1476       4         <=6.0         15          Yes


X


Was ice present in the shipment container(s)?


Yes - Wet ice was present in the shipment container(s).


1


REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
RIOAL.LISBON Task F4.2


ACZ Project ID:


Date Received:


Received By: pjs


10/15/2016 10:41


L33601


Date Printed: 10/17/2016


Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.


The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 


HG-1631 (total/dissolved mercury by method 1631).


1


REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


      Analytical      


Report


Intera Inc.


6000 Uptown Blvd Ste. 220


Albuquerque, NM  87110


ACZ Project ID:  L36622


Emily Woolsey


April 28, 2017


Project ID:  RIOAL.LISBON Task F4.2


Report to:


cc:  Clark Short


Emily Woolsey:  


Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on April 15, 2017.  
This project has been assigned to ACZ's project number, L36622.  Please reference this number in all future 
inquiries.


All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L36622.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.


Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.


This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.


All samples and sub-samples associated with this project will be disposed of after May 28, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.


If you have any questions or other needs, please contact your Project Manager.


Intera Inc.


6000 Uptown Blvd. NE


Albuquerque, NM  87110


Gloria Hernandez


Bill to:


Suite 220
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


        Case        


Narrative


Intera Inc.


ACZ Project ID:  L36622


April 28, 2017


Sample Receipt


Sample Analysis


Holding Times


Text10:ACZ Laboratories, Inc. (ACZ) received 1 ground water sample from Intera Inc. on April 15, 2017.  The sample was received 
in good condition.  Upon receipt, the sample custodian removed the sample from the cooler, inspected the contents, and 
logged the sample into ACZ's computerized Laboratory Information Management System (LIMS).  The sample was assigned 
ACZ LIMS project number L36622.  The custodian verified the sample information entered into the computer against the 
chain of custody (COC) forms and sample bottle labels.


Text10:This sample was analyzed for  inorganic parameters.  The individual methods are referenced on both, the ACZ invoice and 
the analytical reports.  The extended qualifier reports may contain footnotes qualifying specific elements due to QC failures.  
In addition the following has been noted with this specific project:


1.  SOP deviation. SOP states to use 50 mL of a N acid before moving to a higher N acid.  Analyst used just shy of 50ml and 
enough of a higher N to rule out any sort of over-titration.  OK per QA to pass sample.


Text10:All analyses were performed within EPA recommended holding times.


Project ID:  RIOAL.LISBON Task F4.2
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ACZ Sample ID: L36622-01    


Sample ID: UTY-2


Sample Matrix: Ground Water


Intera Inc.


Project ID: RIOAL.LISBON Task F4.2


BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Analytical 


Results


Date Sampled: 04/12/17 10:30


Date Received: 04/15/17


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Metals Analysis


XQDilution


Aluminum, dissolved M200.7 ICP mg/L 3U aeh0.6 04/25/17 15:4720


Arsenic, dissolved M200.8 ICP-MS 3.32 mg/L 0.02 mfm0.004 04/25/17 11:2620


Cadmium, dissolved M200.7 ICP mg/L 0.3U aeh0.1 04/25/17 15:4720


Calcium, dissolved M200.7 ICP 3 mg/L 10B aeh2 04/25/17 15:4720


Copper, dissolved M200.7 ICP mg/L 1U aeh0.2 04/25/17 15:4720


Iron, dissolved M200.7 ICP 1.9 mg/L 1 aeh0.4* 04/25/17 15:4720


Magnesium, dissolved M200.7 ICP mg/L 20U aeh4 04/25/17 15:4720


Molybdenum, dissolved M200.7 ICP 71.9 mg/L 2 aeh0.4 04/25/17 15:4720


Potassium, dissolved M200.7 ICP 33 mg/L 20 aeh4 04/25/17 15:4720


Selenium, dissolved M200.8 ICP-MS 0.073 mg/L 0.005 mfm0.002 04/25/17 11:2620


Sodium, dissolved M200.7 ICP 12900 mg/L 20 aeh4 04/25/17 15:4720


Uranium, dissolved M200.8 ICP-MS 200 mg/L 1 enb0.2 04/27/17 18:212000


Zinc, dissolved M200.7 ICP mg/L 1U aeh0.2* 04/25/17 15:4720


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Wet Chemistry


XQDilution


Acidity as CaCO3 SM2310B - Titration mg/L 20U keh10* 04/26/17 15:131


Alkalinity as CaCO3 SM2320B - Titration


  Bicarbonate as 
CaCO3


4280 mg/L 20 emk2 04/26/17 0:001


  Carbonate as CaCO3 11300 mg/L 20 emk2 04/26/17 0:001


  Hydroxide as CaCO3 mg/L 20U emk2 04/26/17 0:001


  Total Alkalinity 15600 mg/L 20 emk2 04/26/17 0:001


Cation-Anion Balance Calculation


  Cation-Anion Balance -4.4 % calc04/28/17 0:00


  Sum of Anions 621 meq/L calc04/28/17 0:00


  Sum of Cations 569 meq/L calc04/28/17 0:00


Chloride SM4500Cl-E 2290 mg/L 100 spl30 04/24/17 14:3150


Conductivity @25C SM2510B 35700 umhos/cm 10 abd1 04/19/17 3:041


pH (lab) SM4500H+ B


  pH 9.9 units 0.1H abd0.1 04/19/17 0:001


  pH measured at 23.5 C 0.1 abd0.1 04/19/17 0:001


Residue, Filterable 
(TDS) @180C


SM2540C 38600 mg/L 1000 emk500 04/18/17 10:5750


Sulfate D516-02/-07 - Turbidimetric 11700 mg/L 5000 bce1000* 04/25/17 14:191000


TDS (calculated) Calculation  36300 mg/L calc04/28/17 0:00


TDS (ratio - 
measured/calculated)


Calculation 1.06 calc04/28/17 0:00


REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Report Header Explanations


Batch A distinct set of samples analyzed at a specific time


Found Value of the QC Type of interest


Limit Upper limit for RPD, in %.


Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)


MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).


Allows for instrument and annual fluctuations.


PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis


PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".


QC True Value of the Control Sample or the amount added to the Spike 


Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)


RPD Relative Percent Difference, calculation used for Duplicate QC Types


Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)


Sample Value of the Sample of interest


QC Sample Types


AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate


ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank


CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix


CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate


DUP Sample Duplicate LRB Laboratory Reagent Blank


ICB Initial Calibration Blank MS Matrix Spike


ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate


ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil


LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water


LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard


LCSW Laboratory Control Sample - Water SDL Serial Dilution


QC Sample Type Explanations


Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.


Control Samples Verifies the accuracy of the method, including the prep procedure.


Duplicates Verifies the precision of the instrument and/or method.


Spikes/Fortified Matrix Determines sample matrix interferences, if any.


Standard Verifies the validity of the calibration.


ACZ Qualifiers (Qual)


B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.


H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.


L Target analyte response was below the laboratory defined negative threshold.


U The material was analyzed for, but was not detected above the level of the associated value.


The associated value is either the sample quantitation limit or the sample detection limit.


Method References


(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.


(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.


(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.


(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.


(5) Standard Methods for the Examination of Water and Wastewater.


Comments


(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.


(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.


(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.


(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier


associated with the result.


(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.


For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf


 


REP001.03.15.02


Inorganic            


Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L36622Intera Inc.


Acidity as CaCO3     SM2310B - Titration


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421801


WG421801PBW 04/26/17 10:00PBW U -20 20mg/L


WG421801LCSW 04/26/17 10:22 95LCSW PCN52978 918 90 110mg/L966


L36772-01DUP  RA04/26/17 18:34 UDUP U 0mg/L 20


Alkalinity as CaCO3     SM2320B - Titration


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421810


WG421810PBW 04/26/17 10:42PBW U -20 20mg/L


WG421810LCSW1 04/26/17 10:52 98LCSW WC170215-1 32200 90 110mg/L32800


L36622-01DUP 04/26/17 11:10 15600DUP 16300 4mg/L 20


WG421810LCSW2 04/26/17 11:21 98LCSW WC170215-1 32000 90 110mg/L32800


Aluminum, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421751


WG421751ICV 04/25/17 13:59 99ICV II170411-1 1.987 95 105mg/L2


WG421751ICB 04/25/17 14:06ICB U -0.09 0.09mg/L


WG421751LFB 04/25/17 14:18 105LFB II170417-4 1.052 85 115mg/L1.0013


L36606-01AS 04/25/17 15:18 .37 100AS II170417-4 1.37 85 115mg/L1.0013


L36606-01ASD 04/25/17 15:22 .37 98ASD II170417-4 1.355 185 115mg/L 201.0013


Arsenic, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421721


WG421721ICV 04/25/17 10:33 101ICV MS170420-2 .05056 90 110mg/L.05


WG421721ICB 04/25/17 10:37ICB U -0.0006 0.0006mg/L


WG421721LFB 04/25/17 10:40 98LFB MS170321-3 .04931 85 115mg/L.0501


L36695-04AS 04/25/17 11:42 .0005 105AS MS170321-3 .05304 70 130mg/L.0501


L36695-04ASD 04/25/17 11:45 .0005 98ASD MS170321-3 .04953 770 130mg/L 20.0501


Cadmium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421751


WG421751ICV 04/25/17 13:59 97ICV II170411-1 1.9398 95 105mg/L2


WG421751ICB 04/25/17 14:06ICB U -0.015 0.015mg/L


WG421751LFB 04/25/17 14:18 99LFB II170417-4 .4934 85 115mg/L.5005


L36606-01AS 04/25/17 15:18 .108 96AS II170417-4 .5897 85 115mg/L.5005


L36606-01ASD 04/25/17 15:22 .108 95ASD II170417-4 .5834 185 115mg/L 20.5005


Calcium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421751


WG421751ICV 04/25/17 13:59 98ICV II170411-1 97.66 95 105mg/L100


WG421751ICB 04/25/17 14:06ICB U -0.3 0.3mg/L


WG421751LFB 04/25/17 14:18 101LFB II170417-4 68.89 85 115mg/L68.01207


L36606-01AS 04/25/17 15:18 99.5 94AS II170417-4 163.6 85 115mg/L68.01207


L36606-01ASD 04/25/17 15:22 99.5 94ASD II170417-4 163.2 085 115mg/L 2068.01207


Page 5 of 14L36622-1704281550







BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L36622Intera Inc.


Chloride     SM4500Cl-E


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421669


WG421669ICB 04/24/17 9:28ICB U -1.5 1.5mg/L


WG421669ICV 04/24/17 9:28 106ICV WI160701-1 58.28 90 110mg/L55.055


WG421669LFB1 04/24/17 13:56 106LFB WI161020-2 31.82 90 110mg/L30.03


L36615-02AS 04/24/17 14:22 23.5 103AS WI161020-2 54.48 90 110mg/L30.03


L36617-01DUP 04/24/17 14:22 57.5DUP 57.19 1mg/L 20


WG421669LFB2 04/24/17 14:23 107LFB WI161020-2 32.21 90 110mg/L30.03


Conductivity @25C     SM2510B


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421339


WG421339LCSW2 04/18/17 16:07 107LCSW PCN52897 1500 90 110umhos/cm1408


WG421339LCSW5 04/18/17 19:04 102LCSW PCN52897 1440 90 110umhos/cm1408


WG421339LCSW8 04/18/17 22:43 102LCSW PCN52897 1440 90 110umhos/cm1408


WG421339LCSW11 04/19/17 1:59 99LCSW PCN52897 1390 90 110umhos/cm1408


L36630-05DUP 04/19/17 4:02 66DUP 65.3 1umhos/cm 20


WG421339LCSW14 04/19/17 5:42 97LCSW PCN52897 1370 90 110umhos/cm1408


Copper, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421751


WG421751ICV 04/25/17 13:59 97ICV II170411-1 1.937 95 105mg/L2


WG421751ICB 04/25/17 14:06ICB U -0.03 0.03mg/L


WG421751LFB 04/25/17 14:18 99LFB II170417-4 .495 85 115mg/L.5005


L36606-01AS 04/25/17 15:18 .03 98AS II170417-4 .519 85 115mg/L.5005


L36606-01ASD 04/25/17 15:22 .03 97ASD II170417-4 .515 185 115mg/L 20.5005


Iron, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421751


WG421751ICV 04/25/17 13:59 97ICV II170411-1 1.94 95 105mg/L2


WG421751ICB 04/25/17 14:06ICB U -0.06 0.06mg/L


WG421751LFB 04/25/17 14:18 101LFB II170417-4 1.014 85 115mg/L1.0017


L36606-01AS  M304/25/17 15:18 46.9 -161AS II170417-4 45.29 85 115mg/L1.0017


L36606-01ASD  M304/25/17 15:22 46.9 -179ASD II170417-4 45.11 085 115mg/L 201.0017


Magnesium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421751


WG421751ICV 04/25/17 13:59 98ICV II170411-1 98.12 95 105mg/L100


WG421751ICB 04/25/17 14:06ICB U -0.6 0.6mg/L


WG421751LFB 04/25/17 14:18 94LFB II170417-4 46.86 85 115mg/L50.01344


L36606-01AS 04/25/17 15:18 41 89AS II170417-4 85.65 85 115mg/L50.01344


L36606-01ASD 04/25/17 15:22 41 88ASD II170417-4 85.21 185 115mg/L 2050.01344
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L36622Intera Inc.


Molybdenum, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421751


WG421751ICV 04/25/17 13:59 100ICV II170411-1 1.994 95 105mg/L2


WG421751ICB 04/25/17 14:06ICB U -0.06 0.06mg/L


WG421751LFB 04/25/17 14:18 100LFB II170417-4 .498 85 115mg/L.4985


L36606-01AS 04/25/17 15:18 U 98AS II170417-4 .49 85 115mg/L.4985


L36606-01ASD 04/25/17 15:22 U 98ASD II170417-4 .491 085 115mg/L 20.4985


pH (lab)     SM4500H+ B


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421339


WG421339LCSW1 04/18/17 16:05 101LCSW PCN51287 6.1 5.9 6.1units6.01


WG421339LCSW4 04/18/17 19:03 101LCSW PCN51287 6.1 5.9 6.1units6.01


WG421339LCSW7 04/18/17 22:41 101LCSW PCN51287 6.1 5.9 6.1units6.01


WG421339LCSW10 04/19/17 1:58 101LCSW PCN51287 6.1 5.9 6.1units6.01


L36630-05DUP 04/19/17 4:02 6.8DUP 6.9 1units 20


WG421339LCSW13 04/19/17 5:40 101LCSW PCN51287 6.1 5.9 6.1units6.01


Potassium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421751


WG421751ICV 04/25/17 13:59 97ICV II170411-1 19.49 95 105mg/L20


WG421751ICB 04/25/17 14:06ICB U -0.6 0.6mg/L


WG421751LFB 04/25/17 14:18 98LFB II170417-4 98.11 85 115mg/L99.98315


L36606-01AS 04/25/17 15:18 2.8 99AS II170417-4 101.6 85 115mg/L99.98315


L36606-01ASD 04/25/17 15:22 2.8 98ASD II170417-4 101.1 085 115mg/L 2099.98315


Residue, Filterable (TDS) @180C     SM2540C


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421306


WG421306PBW 04/18/17 10:00PBW U -20 20mg/L


WG421306LCSW 04/18/17 10:02 97LCSW PCN52656 252 80 120mg/L260


L36622-01DUP 04/18/17 11:00 38600DUP 37600 3mg/L 10


Selenium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421721


WG421721ICV 04/25/17 10:33 106ICV MS170420-2 .05284 90 110mg/L.05


WG421721ICB 04/25/17 10:37ICB U -0.0003 0.0003mg/L


WG421721LFB 04/25/17 10:40 101LFB MS170321-3 .05056 85 115mg/L.05005


L36695-04AS 04/25/17 11:42 U 117AS MS170321-3 .05842 70 130mg/L.05005


L36695-04ASD 04/25/17 11:45 U 106ASD MS170321-3 .05324 970 130mg/L 20.05005
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L36622Intera Inc.


Sodium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421751


WG421751ICV 04/25/17 13:59 99ICV II170411-1 98.68 95 105mg/L100


WG421751ICB 04/25/17 14:06ICB U -0.6 0.6mg/L


WG421751LFB 04/25/17 14:18 100LFB II170417-4 99.78 85 115mg/L100.0511


L36606-01AS 04/25/17 15:18 4.4 100AS II170417-4 104.7 85 115mg/L100.0511


L36606-01ASD 04/25/17 15:22 4.4 100ASD II170417-4 104 185 115mg/L 20100.0511


Sulfate     D516-02/-07 - Turbidimetric


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421753


WG421753ICB 04/25/17 10:59ICB U -3 3mg/L


WG421753ICV 04/25/17 10:59 100ICV WI170420-2 19.9 90 110mg/L20


WG421753LFB 04/25/17 13:39 102LFB WI170131-8 10.2 90 110mg/L9.99


L36608-03DUP 04/25/17 14:39 655DUP 673 3mg/L 20


L36610-01AS  M304/25/17 14:40 1090 300AS SO4TURB50X 1120 90 110mg/L10


Uranium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421951


WG421951ICV 04/27/17 18:08 100ICV MS170420-2 .0498 90 110mg/L.05


WG421951ICB 04/27/17 18:11ICB U -0.0003 0.0003mg/L


WG421951LFB 04/27/17 18:15 99LFB MS170321-3 .04974 85 115mg/L.05


L36715-03AS 04/27/17 18:58 .0035 105AS MS170321-3 .05597 70 130mg/L.05


L36715-03ASD 04/27/17 19:01 .0035 103ASD MS170321-3 .05516 170 130mg/L 20.05


Zinc, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG421751


WG421751ICV 04/25/17 13:59 98ICV II170411-1 1.965 95 105mg/L2


WG421751ICB 04/25/17 14:06ICB U -0.03 0.03mg/L


WG421751LFB 04/25/17 14:18 105LFB II170417-4 .517 85 115mg/L.4942


L36606-01AS  M304/25/17 15:18 43.3 -482AS II170417-4 40.92 85 115mg/L.4942


L36606-01ASD  M304/25/17 15:22 43.3 -546ASD II170417-4 40.6 185 115mg/L 20.4942
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Extended 


Qualifier Report


ACZ Project ID: L36622Intera Inc.


ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM


N1 See Case Narrative.SM2310B - TitrationAcidity as CaCO3WG4218011L36622-01


RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).


SM2310B - Titration


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


M200.7 ICPIron, dissolvedWG421751


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


D516-02/-07 - TurbidimetricSulfateWG421753


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


M200.7 ICPZinc, dissolvedWG421751


REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Certification 


Qualifiers


ACZ Project ID: L36622Intera Inc.


No certification qualifiers associated with this analysis


REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
RIOAL.LISBON Task F4.2


ACZ Project ID:


Date Received:


Received By:


04/15/2017 10:15


L36622


Date Printed: 4/17/2017


 Chain of Custody Related Remarks


 Client Contact Remarks


NANOYES


X


X


X


X


X


1) Is a foreign soil permit included for applicable samples? 


2) Is the Chain of Custody form or other directive shipping papers present?


3) Does this project require special handling procedures such as CLP protocol?


4) Are any samples NRC licensable material?


5) If samples are received past hold time, proceed with requested short hold time analyses?


6) Is the Chain of Custody form complete and accurate?


7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?


 Receipt Verification


NANOYES


X


X


X


X


X


X


X


X8) Are all containers intact and with no leaks?


9) Are all labels on containers and are they intact and legible?


10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?


11) For preserved bottle types, was the pH checked and within limits?


12) Is there sufficient sample volume to perform all requested work?


13) Is the custody seal intact on all containers?


14) Are samples that require zero headspace acceptable?


15) Are all sample containers appropriate for analytical requirements?


16) Is there an Hg-1631 trip blank present?


17) Is there a VOA trip blank present?


18) Were all samples received within hold time?


Samples/Containers


X


X


X


X


 Shipping Containers


Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.


A change was made in the Report to: section prior to  ACZ 
custody.  


Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Custody Seal
                     Criteria(°C)                 Intact?
---------  --------  ------------  ----------  ------------
NA25862    2.3       <=6.0         14          Yes


X


Was ice present in the shipment container(s)?


Yes - Wet ice was present in the shipment container(s).


1


REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
RIOAL.LISBON Task F4.2


ACZ Project ID:


Date Received:


Received By:


04/15/2017 10:15


L36622


Date Printed: 4/17/2017


The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 


HG-1631 (total/dissolved mercury by method 1631).


1


REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


      Analytical      


Report


Intera Inc.


6000 Uptown Blvd Ste. 220


Albuquerque, NM  87110


ACZ Project ID:  L39428


Emily Woolsey


September 20, 2017


Project ID:  RIOAL.M001 LISBON Task F-4.2


Report to:


cc:  Clark Short


Emily Woolsey:  


Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on August 23, 
2017.  This project has been assigned to ACZ's project number, L39428.  Please reference this number in all 
future inquiries.


All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L39428.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.


Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.


This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.


All samples and sub-samples associated with this project will be disposed of after October 20, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.


If you have any questions or other needs, please contact your Project Manager.


Intera Inc.


6000 Uptown Blvd. NE


Albuquerque, NM  87110


Gloria Hernandez


Bill to:


Suite 220
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ACZ Sample ID: L39428-01    


Sample ID: UTY-2


Sample Matrix: Ground Water


Intera Inc.


Project ID: RIOAL.M001 LISBON Task 


BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Analytical 


Results


Date Sampled: 08/18/17 15:50


Date Received: 08/23/17


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Metals Analysis


XQDilution


Aluminum, dissolved M200.7 ICP mg/L 4U dcm0.8 09/12/17 2:0925


Arsenic, dissolved M200.8 ICP-MS 4.47 mg/L 0.03 bsu/ms
h


0.005* 09/16/17 0:5325


Cadmium, dissolved M200.7 ICP mg/L 0.4U dcm0.1 09/12/17 2:0925


Calcium, dissolved M200.7 ICP mg/L 10U dcm3 09/12/17 2:0925


Copper, dissolved M200.7 ICP mg/L 1U dcm0.3 09/12/17 2:0925


Iron, dissolved M200.7 ICP 3.2 mg/L 1 dcm0.5 09/12/17 2:0925


Magnesium, dissolved M200.7 ICP mg/L 30U dcm5 09/12/17 2:0925


Molybdenum, dissolved M200.7 ICP 89.1 mg/L 3 dcm0.5* 09/12/17 2:0925


Potassium, dissolved M200.7 ICP 31 mg/L 30 dcm5 09/12/17 2:0925


Selenium, dissolved M200.8 ICP-MS mg/L 0.5U mfm0.2* 09/19/17 21:332000


Sodium, dissolved M200.7 ICP 15200 mg/L 30 dcm5 09/12/17 2:0925


Uranium, dissolved M200.8 ICP-MS 268 mg/L 1 mfm0.2* 09/19/17 21:332000


Zinc, dissolved M200.7 ICP mg/L 1U dcm0.3 09/12/17 2:0925


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Wet Chemistry


XQDilution


Acidity as CaCO3 SM2310B - Titration mg/L 20U che10 08/30/17 12:051


Alkalinity as CaCO3 SM2320B - Titration


  Bicarbonate as 
CaCO3


5110 mg/L 20 emk3 08/29/17 0:001


  Carbonate as CaCO3 12000 mg/L 20 emk3 08/29/17 0:001


  Hydroxide as CaCO3 mg/L 20U emk3 08/29/17 0:001


  Total Alkalinity 17100 mg/L 20 emk3 08/29/17 0:001


Cation-Anion Balance Calculation


  Cation-Anion Balance 0.1 % calc09/20/17 0:00


  Sum of Anions 669 meq/L calc09/20/17 0:00


  Sum of Cations 670 meq/L calc09/20/17 0:00


Chloride SM4500Cl-E 2520 mg/L 100 jmm30* 08/30/17 8:5250


Conductivity @25C SM2510B 44300 umhos/cm 10 abd1* 08/26/17 2:541


pH (lab) SM4500H+ B


  pH 9.9 units 0.1H emk0.1 08/29/17 0:001


  pH measured at 18.6 C 0.1 emk0.1 08/29/17 0:001


Residue, Filterable 
(TDS) @180C


SM2540C 40200 mg/L 2000 ecc1000 08/24/17 10:57100


Sulfate D516-02/-07 - Turbidimetric 12200 mg/L 2500 las500* 09/07/17 14:57500


TDS (calculated) Calculation  40300 mg/L calc09/20/17 0:00


TDS (ratio - 
measured/calculated)


Calculation 1.00 calc09/20/17 0:00


REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Report Header Explanations


Batch A distinct set of samples analyzed at a specific time


Found Value of the QC Type of interest


Limit Upper limit for RPD, in %.


Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)


MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).


Allows for instrument and annual fluctuations.


PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis


PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".


QC True Value of the Control Sample or the amount added to the Spike 


Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)


RPD Relative Percent Difference, calculation used for Duplicate QC Types


Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)


Sample Value of the Sample of interest


QC Sample Types


AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate


ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank


CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix


CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate


DUP Sample Duplicate LRB Laboratory Reagent Blank


ICB Initial Calibration Blank MS Matrix Spike


ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate


ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil


LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water


LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard


LCSW Laboratory Control Sample - Water SDL Serial Dilution


QC Sample Type Explanations


Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.


Control Samples Verifies the accuracy of the method, including the prep procedure.


Duplicates Verifies the precision of the instrument and/or method.


Spikes/Fortified Matrix Determines sample matrix interferences, if any.


Standard Verifies the validity of the calibration.


ACZ Qualifiers (Qual)


B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.


H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.


L Target analyte response was below the laboratory defined negative threshold.


U The material was analyzed for, but was not detected above the level of the associated value.


The associated value is either the sample quantitation limit or the sample detection limit.


Method References


(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.


(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.


(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.


(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.


(5) Standard Methods for the Examination of Water and Wastewater.


Comments


(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.


(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.


(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.


(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier


associated with the result.


(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.


For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf


 


REP001.03.15.02


Inorganic            


Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L39428Intera Inc.


Acidity as CaCO3     SM2310B - Titration


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG430183


WG430183LCSW 08/30/17 10:00 95LCSW PCN54164 1350 90 110mg/L1420


WG430183PBW 08/30/17 10:15PBW U -20 20mg/L


L39469-01DUP  RA08/30/17 13:07 52DUP 58 11mg/L 20


Alkalinity as CaCO3     SM2320B - Titration


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG430133


WG430133PBW 08/29/17 17:30PBW 2 -20 20mg/L


WG430133LCSW 08/29/17 17:37 99LCSW WC170818-1 808 90 110mg/L820.0001


L39428-01DUP 08/29/17 18:24 17100DUP 17500 2mg/L 20


Aluminum, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG430957


WG430957ICV 09/12/17 0:32 97ICV II170830-1 1.93 95 105mg/L2


WG430957ICB 09/12/17 0:38ICB U -0.09 0.09mg/L


WG430957LFB 09/12/17 0:50 102LFB II170818-2 1.024 85 115mg/L1.0013


L39428-01AS 09/12/17 2:12 U 101AS II170818-2 25.33 85 115mg/L25.0325


L39428-01ASD 09/12/17 2:15 U 97ASD II170818-2 24.23 485 115mg/L 2025.0325


Arsenic, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG431382


WG431382ICV 09/15/17 23:46 101ICV MS170901-1 .05064 90 110mg/L.05


WG431382ICB 09/15/17 23:49ICB U -0.0006 0.0006mg/L


WG431382LFB 09/15/17 23:52 101LFB MS170912-2 .05036 85 115mg/L.0501


L39422-03AS 09/16/17 0:43 .04 102AS MS170912-2 1.0602 70 130mg/L1.002


L39422-03ASD 09/16/17 0:46 .04 99ASD MS170912-2 1.0324 370 130mg/L 201.002


Cadmium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG430957


WG430957ICV 09/12/17 0:32 98ICV II170830-1 1.951 95 105mg/L2


WG430957ICB 09/12/17 0:38ICB U -0.015 0.015mg/L


WG430957LFB 09/12/17 0:50 101LFB II170818-2 .5033 85 115mg/L.4995


L39428-01AS 09/12/17 2:12 U 100AS II170818-2 12.5 85 115mg/L12.4875


L39428-01ASD 09/12/17 2:15 U 97ASD II170818-2 12.1 385 115mg/L 2012.4875


Calcium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG430957


WG430957ICV 09/12/17 0:32 98ICV II170830-1 97.97 95 105mg/L100


WG430957ICB 09/12/17 0:38ICB U -0.3 0.3mg/L


WG430957LFB 09/12/17 0:50 102LFB II170818-2 69.51 85 115mg/L68.01697


L39428-01AS 09/12/17 2:12 U 105AS II170818-2 1785 85 115mg/L1700.42425


L39428-01ASD 09/12/17 2:15 U 103ASD II170818-2 1747.5 285 115mg/L 201700.42425


Page 4 of 12L39428-1709201513







BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L39428Intera Inc.


Chloride     SM4500Cl-E


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG430151


WG430151ICB 08/30/17 8:15ICB U -1.5 1.5mg/L


WG430151ICV 08/30/17 8:15 109ICV WI170807-5 59.97 90 110mg/L55.165


WG430151LFB1 08/30/17 8:27 106LFB WI170630-1 31.82 90 110mg/L30.03


L39423-01DUP  RA08/30/17 8:39 UDUP U 0mg/L 20


WG430151LFB2 08/30/17 8:45 105LFB WI170630-1 31.68 90 110mg/L30.03


L39407-24AS 08/30/17 8:46 3.6 105AS WI170630-1 35.24 90 110mg/L30.03


Conductivity @25C     SM2510B


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG429912


WG429912LCSW2 08/25/17 14:29 101LCSW PCN53965 1430 90 110umhos/cm1410


WG429912LCSW5 08/25/17 17:40 101LCSW PCN53965 1420 90 110umhos/cm1410


WG429912LCSW8 08/25/17 20:58 101LCSW PCN53965 1420 90 110umhos/cm1410


WG429912LCSW11 08/26/17 0:22 100LCSW PCN53965 1410 90 110umhos/cm1410


L39485-03DUP  RA08/26/17 3:28 1.2DUP U 200umhos/cm 20


WG429912LCSW14 08/26/17 3:32 99LCSW PCN53965 1400 90 110umhos/cm1410


Copper, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG430957


WG430957ICV 09/12/17 0:32 97ICV II170830-1 1.937 95 105mg/L2


WG430957ICB 09/12/17 0:38ICB U -0.03 0.03mg/L


WG430957LFB 09/12/17 0:50 101LFB II170818-2 .505 85 115mg/L.499


L39428-01AS 09/12/17 2:12 U 105AS II170818-2 13.13 85 115mg/L12.475


L39428-01ASD 09/12/17 2:15 U 102ASD II170818-2 12.67 485 115mg/L 2012.475


Iron, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG430957


WG430957ICV 09/12/17 0:32 96ICV II170830-1 1.928 95 105mg/L2


WG430957ICB 09/12/17 0:38ICB U -0.06 0.06mg/L


WG430957LFB 09/12/17 0:50 101LFB II170818-2 1.015 85 115mg/L1.0011


L39428-01AS 09/12/17 2:12 3.2 104AS II170818-2 29.35 85 115mg/L25.0275


L39428-01ASD 09/12/17 2:15 3.2 102ASD II170818-2 28.7 285 115mg/L 2025.0275


Magnesium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG430957


WG430957ICV 09/12/17 0:32 99ICV II170830-1 98.56 95 105mg/L100


WG430957ICB 09/12/17 0:38ICB U -0.6 0.6mg/L


WG430957LFB 09/12/17 0:50 95LFB II170818-2 47.73 85 115mg/L50.01363


L39428-01AS 09/12/17 2:12 U 98AS II170818-2 1224.8 85 115mg/L1250.34075


L39428-01ASD 09/12/17 2:15 U 96ASD II170818-2 1194.8 285 115mg/L 201250.34075
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L39428Intera Inc.


Molybdenum, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG430957


WG430957ICV 09/12/17 0:32 102ICV II170830-1 2.043 95 105mg/L2


WG430957ICB 09/12/17 0:38ICB U -0.06 0.06mg/L


WG430957LFB 09/12/17 0:50 105LFB II170818-2 .522 85 115mg/L.4985


L39428-01AS  M309/12/17 2:12 89.1 83AS II170818-2 99.4 85 115mg/L12.4625


L39428-01ASD 09/12/17 2:15 89.1 91ASD II170818-2 100.43 185 115mg/L 2012.4625


pH (lab)     SM4500H+ B


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG430137


WG430137ICV 08/29/17 16:32 101ICV PCN52664 6.06 5.9 6.1units6


L39428-01DUP 08/29/17 16:42 9.9DUP 9.89 0units 20


Potassium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG430957


WG430957ICV 09/12/17 0:32 100ICV II170830-1 19.99 95 105mg/L20


WG430957ICB 09/12/17 0:38ICB U -0.6 0.6mg/L


WG430957LFB 09/12/17 0:50 102LFB II170818-2 102.5 85 115mg/L100.002


L39428-01AS 09/12/17 2:12 31 106AS II170818-2 2675 85 115mg/L2500.05


L39428-01ASD 09/12/17 2:15 31 104ASD II170818-2 2620 285 115mg/L 202500.05


Residue, Filterable (TDS) @180C     SM2540C


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG429755


WG429755PBW 08/24/17 10:15PBW U -20 20mg/L


WG429755LCSW 08/24/17 10:16 94LCSW PCN54010 244 80 120mg/L260


L39428-01DUP 08/24/17 10:59 40200DUP 42800 6mg/L 10


Selenium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG431596


WG431596ICV 09/19/17 20:43 106ICV MS170901-1 .05314 90 110mg/L.05


WG431596ICB 09/19/17 20:46ICB U -0.0003 0.0003mg/L


WG431596LFB 09/19/17 20:50 90LFB MS170912-2 .04519 85 115mg/L.05005


L39419-03AS 09/19/17 21:02 .0002 100AS MS170912-2 .05032 70 130mg/L.05005


L39419-03ASD 09/19/17 21:05 .0002 99ASD MS170912-2 .04998 170 130mg/L 20.05005


Sodium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG430957


WG430957ICV 09/12/17 0:32 99ICV II170830-1 99.32 95 105mg/L100


WG430957ICB 09/12/17 0:38ICB U -0.6 0.6mg/L


WG430957LFB 09/12/17 0:50 102LFB II170818-2 102 85 115mg/L100.0031


L39428-01AS 09/12/17 2:12 15200 99AS II170818-2 17680 85 115mg/L2500.0775


L39428-01ASD 09/12/17 2:15 15200 98ASD II170818-2 17647.5 085 115mg/L 202500.0775
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L39428Intera Inc.


Sulfate     D516-02/-07 - Turbidimetric


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG430758


WG430758ICB 09/07/17 12:15ICB U -3 3mg/L


WG430758ICV 09/07/17 12:15 93ICV WI170907-6 18.6 90 110mg/L20


WG430758LFB 09/07/17 14:20 103LFB WI170809-6 10.3 90 110mg/L10


L39477-02AS  M309/07/17 14:57 2710 -1200AS SO4TURB 2590 90 110mg/L10.0000008


L39477-01DUP 09/07/17 15:13 2530DUP 2540 0mg/L 20


Uranium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG431596


WG431596ICV 09/19/17 20:43 106ICV MS170901-1 .05291 90 110mg/L.05


WG431596ICB 09/19/17 20:46ICB U -0.0003 0.0003mg/L


WG431596LFB 09/19/17 20:50 92LFB MS170912-2 .04594 85 115mg/L.05


L39419-03AS 09/19/17 21:02 .0013 99AS MS170912-2 .05065 70 130mg/L.05


L39419-03ASD 09/19/17 21:05 .0013 98ASD MS170912-2 .05044 070 130mg/L 20.05


Zinc, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG430957


WG430957ICV 09/12/17 0:32 99ICV II170830-1 1.977 95 105mg/L2


WG430957ICB 09/12/17 0:38ICB U -0.03 0.03mg/L


WG430957LFB 09/12/17 0:50 108LFB II170818-2 .535 85 115mg/L.4942


L39428-01AS 09/12/17 2:12 U 112AS II170818-2 13.84 85 115mg/L12.355


L39428-01ASD 09/12/17 2:15 U 107ASD II170818-2 13.23 585 115mg/L 2012.355
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Extended 


Qualifier Report


ACZ Project ID: L39428Intera Inc.


ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM


QB Method-specified preservation criteria cannot be met due to 


sample matrix.


M200.8 ICP-MSArsenic, dissolvedWG4313821L39428-01


RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).


SM4500Cl-EChlorideWG430151


RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).


SM2510BConductivity @25CWG429912


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


M200.7 ICPMolybdenum, dissolvedWG430957


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MSSelenium, dissolvedWG431596


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


D516-02/-07 - TurbidimetricSulfateWG430758


QB Method-specified preservation criteria cannot be met due to 


sample matrix.


M200.8 ICP-MSUranium, dissolvedWG431596


REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Certification 


Qualifiers


ACZ Project ID: L39428Intera Inc.


No certification qualifiers associated with this analysis


REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
RIOAL.M001 LISBON Task F-4.2


ACZ Project ID:


Date Received:


Received By:


08/23/2017 11:02


L39428


Date Printed: 8/23/2017


 Chain of Custody Related Remarks


 Client Contact Remarks


NANOYES


X


X


X


X


X


X


1) Is a foreign soil permit included for applicable samples? 


2) Is the Chain of Custody form or other directive shipping papers present?


3) Does this project require special handling procedures such as CLP protocol?


4) Are any samples NRC licensable material?


5) If samples are received past hold time, proceed with requested short hold time analyses?


6) Is the Chain of Custody form complete and accurate?


7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?


 Receipt Verification


NANOYES


X


X


X


X


X


X


X


X8) Are all containers intact and with no leaks?


9) Are all labels on containers and are they intact and legible?


10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?


11) For preserved bottle types, was the pH checked and within limits?


12) Is there sufficient sample volume to perform all requested work?


13) Is the custody seal intact on all containers?


14) Are samples that require zero headspace acceptable?


15) Are all sample containers appropriate for analytical requirements?


16) Is there an Hg-1631 trip blank present?


17) Is there a VOA trip blank present?


18) Were all samples received within hold time?


Samples/Containers


X


X


X


 Shipping Containers


Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.


L39428-01 Container B1881399 (GREEN): Added 1 mls ni t ric acid 
to the sub-sample.  The pH is 9. 


Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Custody Seal
                     Criteria(°C)                 Intact?
---------  --------  ------------  ----------  ------------
NA26725    4.5       <=6.0         15          Yes


X


Was ice present in the shipment container(s)?


Yes - Wet ice was present in the shipment container(s).


1


NA indicates Not Applicable


REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
RIOAL.M001 LISBON Task F-4.2


ACZ Project ID:


Date Received:


Received By:


08/23/2017 11:02


L39428


Date Printed: 8/23/2017


The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 


HG-1631 (total/dissolved mercury by method 1631).


1


REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


      Analytical      


Report


Intera Inc.


6000 Uptown Blvd Ste. 220


Albuquerque, NM  87110


ACZ Project ID:  L40870


Emily Woolsey


November 27, 2017


Project ID:  RIOAL.M001 LISBON Task F-4.2


Report to:


cc:  Clark Short


Emily Woolsey:  


Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on October 31, 
2017.  This project has been assigned to ACZ's project number, L40870.  Please reference this number in all 
future inquiries.


All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L40870.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.


Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.


This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.


All samples and sub-samples associated with this project will be disposed of after December 27, 2017.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.


If you have any questions or other needs, please contact your Project Manager.


Intera Inc.


6000 Uptown Blvd. NE


Albuquerque, NM  87110


Gloria Hernandez


Bill to:


Suite 220
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ACZ Sample ID: L40870-01    


Sample ID: UTY-2


Sample Matrix: Ground Water


Intera Inc.


Project ID: RIOAL.M001 LISBON Task 


BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Analytical 


Results


Date Sampled: 10/27/17 15:00


Date Received: 10/31/17


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Metals Analysis


XQDilution


Aluminum, dissolved M200.7 ICP mg/L 8U aeh2* 11/16/17 7:2750


Arsenic, dissolved M200.8 ICP-MS 4.8 mg/L 0.03 bsu0.005* 11/14/17 15:4025


Cadmium, dissolved M200.7 ICP mg/L 0.8U aeh0.3* 11/16/17 7:2750


Calcium, dissolved M200.7 ICP mg/L 30U aeh5* 11/16/17 7:2750


Copper, dissolved M200.7 ICP mg/L 3U aeh0.5* 11/16/17 7:2750


Iron, dissolved M200.7 ICP 4 mg/L 3 aeh1* 11/16/17 17:1750


Magnesium, dissolved M200.7 ICP mg/L 50U aeh10* 11/16/17 7:2750


Molybdenum, dissolved M200.7 ICP 85 mg/L 5 aeh1* 11/16/17 7:2750


Potassium, dissolved M200.7 ICP 40 mg/L 50B aeh10* 11/16/17 7:2750


Selenium, dissolved M200.8 ICP-MS 0.095 mg/L 0.006 bsu0.003* 11/14/17 15:4025


Sodium, dissolved M200.7 ICP 15000 mg/L 50 aeh10* 11/16/17 7:2750


Uranium, dissolved M200.8 ICP-MS 249 mg/L 1 mfm0.2 11/20/17 21:522000


Zinc, dissolved M200.7 ICP mg/L 3U aeh0.5* 11/16/17 7:2750


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Wet Chemistry


XQDilution


Acidity as CaCO3 SM2310B - Titration mg/L 20U che10* 11/03/17 18:101


Alkalinity as CaCO3 SM2320B - Titration


  Bicarbonate as 
CaCO3


5100 mg/L 20 che3 11/03/17 0:001


  Carbonate as CaCO3 12800 mg/L 20 che3 11/03/17 0:001


  Hydroxide as CaCO3 mg/L 20U che3 11/03/17 0:001


  Total Alkalinity 17900 mg/L 20 che3 11/03/17 0:001


Cation-Anion Balance Calculation


  Cation-Anion Balance -4.4 % calc11/27/17 0:00


  Sum of Anions 722 meq/L calc11/27/17 0:00


  Sum of Cations 661 meq/L calc11/27/17 0:00


Chloride SM4500Cl-E 2590 mg/L 100 jmm30* 11/14/17 14:4350


Conductivity @25C SM2510B 44700 umhos/cm 10 emk1 11/03/17 1:451


Lab Filtration (0.45um 
filter)


SOPWC050 emk11/07/17 16:181


Lab Filtration (0.45um) 
& Acidification


M200.7/200.8/3005A sck* 11/03/17 12:251


pH (lab) SM4500H+ B


  pH 9.8 units 0.1H che0.1 11/03/17 0:001


  pH measured at 19.7 C 0.1 che0.1 11/03/17 0:001


Residue, Filterable 
(TDS) @180C


SM2540C 46800 mg/L 500 che250 11/02/17 14:5025


Sulfate D516-02/-07 - Turbidimetric 13900 mg/L 2000 jmm400* 11/16/17 11:19400


TDS (calculated) Calculation  42300 mg/L calc11/27/17 0:00


TDS (ratio - 
measured/calculated)


Calculation 1.11 calc11/27/17 0:00


REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Report Header Explanations


Batch A distinct set of samples analyzed at a specific time


Found Value of the QC Type of interest


Limit Upper limit for RPD, in %.


Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)


MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).


Allows for instrument and annual fluctuations.


PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis


PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".


QC True Value of the Control Sample or the amount added to the Spike 


Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)


RPD Relative Percent Difference, calculation used for Duplicate QC Types


Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)


Sample Value of the Sample of interest


QC Sample Types


AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate


ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank


CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix


CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate


DUP Sample Duplicate LRB Laboratory Reagent Blank


ICB Initial Calibration Blank MS Matrix Spike


ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate


ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil


LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water


LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard


LCSW Laboratory Control Sample - Water SDL Serial Dilution


QC Sample Type Explanations


Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.


Control Samples Verifies the accuracy of the method, including the prep procedure.


Duplicates Verifies the precision of the instrument and/or method.


Spikes/Fortified Matrix Determines sample matrix interferences, if any.


Standard Verifies the validity of the calibration.


ACZ Qualifiers (Qual)


B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.


H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.


L Target analyte response was below the laboratory defined negative threshold.


U The material was analyzed for, but was not detected above the level of the associated value.


The associated value is either the sample quantitation limit or the sample detection limit.


Method References


(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.


(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.


(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.


(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.


(5) Standard Methods for the Examination of Water and Wastewater.


Comments


(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.


(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.


(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.


(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier


associated with the result.


(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.


For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf


 


REP001.03.15.02


Inorganic            


Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L40870Intera Inc.


Acidity as CaCO3     SM2310B - Titration


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG435220


WG435220LCSW 11/03/17 11:15 94LCSW PCN54595 1340 90 110mg/L1420


WG435220PBW 11/03/17 11:34PBW U -20 20mg/L


L40870-01DUP  RA11/03/17 18:29 UDUP U 0mg/L 20


Alkalinity as CaCO3     SM2320B - Titration


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG435232


WG435232PBW 11/03/17 11:15PBW 2 -20 20mg/L


WG435232LCSW 11/03/17 11:32 93LCSW WC171030-1 766 90 110mg/L820.0001


L40870-01DUP 11/03/17 15:30 17900DUP 17800 1mg/L 20


Aluminum, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG436116


WG436116ICV 11/16/17 5:36 97ICV II171108-1 1.931 95 105mg/L2


WG436116ICB 11/16/17 5:42ICB U -0.09 0.09mg/L


WG436116LFB 11/16/17 5:55 101LFB II171025-2 1.009 85 115mg/L1.0019


L40893-04AS 11/16/17 6:58 U 105AS II171025-2 1.048 85 115mg/L1.0019


L40893-04ASD 11/16/17 7:01 U 107ASD II171025-2 1.072 285 115mg/L 201.0019


Arsenic, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG436004


WG436004ICV 11/14/17 15:08 99ICV MS171020-3 .04965 90 110mg/L.05


WG436004ICB 11/14/17 15:11ICB U -0.0006 0.0006mg/L


WG436004LFB 11/14/17 15:14 98LFB MS171009-2 .04911 85 115mg/L.0501


L37478-22AS 11/14/17 15:24 .0487 106AS MS171009-2 .1016 70 130mg/L.0501


L37478-22ASD 11/14/17 15:27 .0487 108ASD MS171009-2 .1028 170 130mg/L 20.0501


Cadmium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG436116


WG436116ICV 11/16/17 5:36 98ICV II171108-1 1.953 95 105mg/L2


WG436116ICB 11/16/17 5:42ICB U -0.015 0.015mg/L


WG436116LFB 11/16/17 5:55 108LFB II171025-2 .537 85 115mg/L.4995


L40893-04AS 11/16/17 6:58 U 109AS II171025-2 .5462 85 115mg/L.4995


L40893-04ASD 11/16/17 7:01 U 110ASD II171025-2 .5481 085 115mg/L 20.4995


Calcium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG436116


WG436116ICV 11/16/17 5:36 99ICV II171108-1 99.1 95 105mg/L100


WG436116ICB 11/16/17 5:42ICB U -0.3 0.3mg/L


WG436116LFB 11/16/17 5:55 102LFB II171025-2 69.09 85 115mg/L68.01098


L40893-04AS 11/16/17 6:58 70.1 99AS II171025-2 137.7 85 115mg/L68.01098


L40893-04ASD 11/16/17 7:01 70.1 102ASD II171025-2 139.8 285 115mg/L 2068.01098
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L40870Intera Inc.


Chloride     SM4500Cl-E


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG435986


WG435986ICB 11/14/17 9:57ICB U -1.5 1.5mg/L


WG435986ICV 11/14/17 9:57 109ICV WI170807-5 60.15 90 110mg/L55.165


WG435986LFB1 11/14/17 13:53 107LFB WI170630-1 32.21 90 110mg/L30.03


WG435986LFB2 11/14/17 14:03 107LFB WI170630-1 32.15 90 110mg/L30.03


L40882-02AS 11/14/17 14:08 .8 107AS WI170630-1 32.92 90 110mg/L30.03


L40882-03DUP  RA11/14/17 14:08 1.1DUP 1 10mg/L 20


Conductivity @25C     SM2510B


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG435149


WG435149LCSW2 11/02/17 15:58 102LCSW PCN54242 1440 90 110umhos/cm1410


WG435149LCSW5 11/02/17 18:37 106LCSW PCN54242 1490 90 110umhos/cm1410


WG435149LCSW8 11/02/17 20:42 103LCSW PCN54242 1450 90 110umhos/cm1410


L40875-02DUP 11/03/17 2:09 965DUP 951 1umhos/cm 20


WG435149LCSW11 11/03/17 2:54 102LCSW PCN54242 1440 90 110umhos/cm1410


WG435149LCSW14 11/03/17 3:47 101LCSW PCN54242 1430 90 110umhos/cm1410


Copper, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG436116


WG436116ICV 11/16/17 5:36 97ICV II171108-1 1.944 95 105mg/L2


WG436116ICB 11/16/17 5:42ICB U -0.03 0.03mg/L


WG436116LFB 11/16/17 5:55 109LFB II171025-2 .544 85 115mg/L.5


L40893-04AS 11/16/17 6:58 U 110AS II171025-2 .548 85 115mg/L.5


L40893-04ASD 11/16/17 7:01 U 112ASD II171025-2 .56 285 115mg/L 20.5


Iron, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG436200


WG436200ICV 11/16/17 16:09 97ICV II171108-1 1.944 95 105mg/L2


WG436200ICB 11/16/17 16:15ICB U -0.06 0.06mg/L


WG436200LFB 11/16/17 16:28 110LFB II171025-2 1.101 85 115mg/L1.0011


L40908-02AS 11/16/17 17:27 U 104AS II171025-2 1.037 85 115mg/L1.0011


L40908-02ASD 11/16/17 17:30 U 104ASD II171025-2 1.043 185 115mg/L 201.0011


Magnesium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG436116


WG436116ICV 11/16/17 5:36 99ICV II171108-1 99.18 95 105mg/L100


WG436116ICB 11/16/17 5:42ICB U -0.6 0.6mg/L


WG436116LFB 11/16/17 5:55 96LFB II171025-2 48.16 85 115mg/L50.18882


L40893-04AS 11/16/17 6:58 20.4 97AS II171025-2 69.1 85 115mg/L50.18882


L40893-04ASD 11/16/17 7:01 20.4 99ASD II171025-2 70.08 185 115mg/L 2050.18882
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L40870Intera Inc.


Molybdenum, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG436116


WG436116ICV 11/16/17 5:36 101ICV II171108-1 2.029 95 105mg/L2


WG436116ICB 11/16/17 5:42ICB U -0.06 0.06mg/L


WG436116LFB 11/16/17 5:55 101LFB II171025-2 .509 85 115mg/L.5015


L40893-04AS 11/16/17 6:58 U 104AS II171025-2 .52 85 115mg/L.5015


L40893-04ASD 11/16/17 7:01 U 104ASD II171025-2 .521 085 115mg/L 20.5015


pH (lab)     SM4500H+ B


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG435233


WG435233ICV 11/03/17 10:55 100ICV PCN52664 6 5.9 6.1units6


L40870-01DUP 11/03/17 11:12 9.8DUP 9.79 0units 20


Potassium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG436116


WG436116ICV 11/16/17 5:36 100ICV II171108-1 19.98 95 105mg/L20


WG436116ICB 11/16/17 5:42ICB U -0.6 0.6mg/L


WG436116LFB 11/16/17 5:55 100LFB II171025-2 99.73 85 115mg/L99.97371


L40893-04AS 11/16/17 6:58 1.6 102AS II171025-2 103.9 85 115mg/L99.97371


L40893-04ASD 11/16/17 7:01 1.6 104ASD II171025-2 105.5 285 115mg/L 2099.97371


Residue, Filterable (TDS) @180C     SM2540C


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG435140


WG435140PBW 11/02/17 14:30PBW U -20 20mg/L


WG435140LCSW 11/02/17 14:31 102LCSW PCN54600 264 80 120mg/L260


L40870-01DUP 11/02/17 14:52 46800DUP 46600 0mg/L 10


Selenium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG436004


WG436004ICV 11/14/17 15:08 104ICV MS171020-3 .05176 90 110mg/L.05


WG436004ICB 11/14/17 15:11ICB .00011 -0.0003 0.0003mg/L


WG436004LFB 11/14/17 15:14 95LFB MS171009-2 .04762 85 115mg/L.05005


L37478-22AS 11/14/17 15:24 .0026 120AS MS171009-2 .06286 70 130mg/L.05005


L37478-22ASD 11/14/17 15:27 .0026 117ASD MS171009-2 .06097 370 130mg/L 20.05005


Sodium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG436116


WG436116ICV 11/16/17 5:36 99ICV II171108-1 99.06 95 105mg/L100


WG436116ICB 11/16/17 5:42ICB U -0.6 0.6mg/L


WG436116LFB 11/16/17 5:55 100LFB II171025-2 100 85 115mg/L100.0023


L40893-04AS 11/16/17 6:58 5.5 102AS II171025-2 107.7 85 115mg/L100.0023


L40893-04ASD 11/16/17 7:01 5.5 104ASD II171025-2 109.5 285 115mg/L 20100.0023
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L40870Intera Inc.


Sulfate     D516-02/-07 - Turbidimetric


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG436158


WG436158ICB 11/16/17 9:10ICB U -3 3mg/L


WG436158ICV 11/16/17 9:10 98ICV WI171115-2 19.6 90 110mg/L20


WG436158LFB 11/16/17 10:59 94LFB WI170809-6 9.4 90 110mg/L10


L40765-03DUP  RA11/16/17 10:59 UDUP U 0mg/L 20


L40875-01AS  M311/16/17 11:21 185 60AS SO4TURB5X 191 90 110mg/L10


Uranium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG436529


WG436529ICV 11/20/17 21:37 103ICV MS171115-2 .05125 90 110mg/L.05


WG436529ICB 11/20/17 21:40ICB U -0.0003 0.0003mg/L


WG436529LFB 11/20/17 21:43 100LFB MS171009-2 .05012 85 115mg/L.05


L41012-01AS 11/20/17 22:01 U 103AS MS171009-2 .0516 70 130mg/L.05


L41012-01ASD 11/20/17 22:04 U 102ASD MS171009-2 .05101 170 130mg/L 20.05


Zinc, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG436116


WG436116ICV 11/16/17 5:36 99ICV II171108-1 1.98 95 105mg/L2


WG436116ICB 11/16/17 5:42ICB U -0.03 0.03mg/L


WG436116LFB 11/16/17 5:55 106LFB II171025-2 .524 85 115mg/L.4942


L40893-04AS 11/16/17 6:58 U 109AS II171025-2 .54 85 115mg/L.4942


L40893-04ASD 11/16/17 7:01 U 109ASD II171025-2 .54 085 115mg/L 20.4942
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Extended 


Qualifier Report


ACZ Project ID: L40870Intera Inc.


ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM


RA Relative Percent Difference (RPD) was not used for data 


validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).


SM2310B - TitrationAcidity as CaCO3WG4352201L40870-01


D1 Sample required dilution due to matrix.M200.7 ICPAluminum, dissolvedWG436116


E1 Concentration estimated. Analyte exceeded calibration 
range. See Case Narrative.


M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MSArsenic, dissolvedWG436004


D1 Sample required dilution due to matrix.M200.7 ICPCadmium, dissolvedWG436116


E1 Concentration estimated. Analyte exceeded calibration 
range. See Case Narrative.


M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


D1 Sample required dilution due to matrix.M200.7 ICPCalcium, dissolved


E1 Concentration estimated. Analyte exceeded calibration 
range. See Case Narrative.


M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).


SM4500Cl-EChlorideWG435986


D1 Sample required dilution due to matrix.M200.7 ICPCopper, dissolvedWG436116


E1 Concentration estimated. Analyte exceeded calibration 
range. See Case Narrative.


M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


E1 Concentration estimated. Analyte exceeded calibration 
range. See Case Narrative.


M200.7 ICPIron, dissolvedWG436200


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7/200.8/3005ALab Filtration (0.45um) & AcidificationWG435244


D1 Sample required dilution due to matrix.M200.7 ICPMagnesium, dissolvedWG436116


E1 Concentration estimated. Analyte exceeded calibration 
range. See Case Narrative.


M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


E1 Concentration estimated. Analyte exceeded calibration 
range. See Case Narrative.


M200.7 ICPMolybdenum, dissolved


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


D1 Sample required dilution due to matrix.M200.7 ICPPotassium, dissolved


E1 Concentration estimated. Analyte exceeded calibration 
range. See Case Narrative.


M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MSSelenium, dissolvedWG436004


E1 Concentration estimated. Analyte exceeded calibration 


range. See Case Narrative.


M200.7 ICPSodium, dissolvedWG436116


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


D516-02/-07 - TurbidimetricSulfateWG436158


RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).


D516-02/-07 - Turbidimetric


D1 Sample required dilution due to matrix.M200.7 ICPZinc, dissolvedWG436116


E1 Concentration estimated. Analyte exceeded calibration 
range. See Case Narrative.


M200.7 ICP


REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Extended 


Qualifier Report


ACZ Project ID: L40870Intera Inc.


ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM


QB Method-specified preservation criteria cannot be met due to 


sample matrix.


M200.7 ICP


REPAD.15.06.05.01
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Certification 


Qualifiers


ACZ Project ID: L40870Intera Inc.


No certification qualifiers associated with this analysis


REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
RIOAL.M001 LISBON Task F-4.2


ACZ Project ID:


Date Received:


Received By:


10/31/2017 09:58


L40870


Date Printed: 10/31/2017


 Chain of Custody Related Remarks


 Client Contact Remarks


NANOYES


X


X


X


X


X


1) Is a foreign soil permit included for applicable samples? 


2) Is the Chain of Custody form or other directive shipping papers present?


3) Does this project require special handling procedures such as CLP protocol?


4) Are any samples NRC licensable material?


5) If samples are received past hold time, proceed with requested short hold time analyses?


6) Is the Chain of Custody form complete and accurate?


7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?


 Receipt Verification


NANOYES


X


X


X


X


X


X


X8) Are all containers intact and with no leaks?


9) Are all labels on containers and are they intact and legible?


10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?


11) For preserved bottle types, was the pH checked and within limits?


12) Is there sufficient sample volume to perform all requested work?


13) Is the custody seal intact on all containers?


14) Are samples that require zero headspace acceptable?


15) Are all sample containers appropriate for analytical requirements?


16) Is there an Hg-1631 trip blank present?


17) Is there a VOA trip blank present?


18) Were all samples received within hold time?


Samples/Containers


X


X


X


X


X


 Shipping Containers


Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.


A change was made in the Remarks section prior to AC Z custody.  


Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Custody Seal
                     Criteria(°C)                 Intact?
---------  --------  ------------  ----------  ------------
NA27211    5.6       <=6.0         14          Yes


X


Was ice present in the shipment container(s)?


Yes - Wet ice was present in the shipment container(s).


1


NA indicates Not Applicable


REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
RIOAL.M001 LISBON Task F-4.2


ACZ Project ID:


Date Received:


Received By:


10/31/2017 09:58


L40870


Date Printed: 10/31/2017


The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 


HG-1631 (total/dissolved mercury by method 1631).


1


REPAD LPII 2012-03


Page 13 of 14L40870-1711271404







Page 14 of 14L40870-1711271404







BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


      Analytical      


Report


Intera Inc.


6000 Uptown Blvd


Albuquerque, NM  87110


ACZ Project ID:  L42371


Annelia Tinklenberg


February 01, 2018


Project ID:  Lisbon-Close Task 7.3


Report to:


cc:  Clark Short


Suite 220


Annelia Tinklenberg:  


Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on January 25, 
2018.  This project has been assigned to ACZ's project number, L42371.  Please reference this number in all 
future inquiries.


All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L42371.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.


Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.


This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.


All samples and sub-samples associated with this project will be disposed of after March 03, 2018.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.


If you have any questions or other needs, please contact your Project Manager.


Intera Inc.


6000 Uptown Blvd. NE


Albuquerque, NM  87110


Gloria Hernandez


Bill to:


Suite 220
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ACZ Sample ID: L42371-01    


Sample ID: UTY-2


Sample Matrix: Ground Water


Intera Inc.


Project ID: Lisbon-Close Task 7.3


BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Analytical 


Results


Date Sampled: 01/23/18 13:25


Date Received: 01/25/18


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Metals Analysis


XQDilution


Aluminum, dissolved M200.7 ICP mg/L 3U aeh0.6* 01/30/18 0:2520


Antimony, dissolved M200.8 ICP-MS mg/L 0.1U bsu0.02* 01/30/18 15:4950


Arsenic, dissolved M200.8 ICP-MS 5.04 mg/L 0.05 bsu0.01* 01/30/18 15:4950


Barium, dissolved M200.7 ICP 0.07 mg/L 0.3B aeh0.06* 01/30/18 0:2520


Beryllium, dissolved M200.8 ICP-MS mg/L 0.01U bsu0.003* 01/30/18 15:4950


Boron, dissolved M200.7 ICP 3.3 mg/L 1 aeh0.2* 01/30/18 0:2520


Cadmium, dissolved M200.8 ICP-MS 0.005 mg/L 0.03B bsu0.005* 01/30/18 15:4950


Calcium, dissolved M200.7 ICP mg/L 10U aeh2* 01/30/18 0:2520


Chromium, dissolved M200.8 ICP-MS mg/L 0.1U bsu0.03* 01/30/18 15:4950


Cobalt, dissolved M200.8 ICP-MS 0.017 mg/L 0.01 bsu0.003* 01/30/18 15:4950


Copper, dissolved M200.8 ICP-MS 0.03 mg/L 0.1B bsu0.02* 01/30/18 15:4950


Iron, dissolved M200.7 ICP 1.7 mg/L 1 aeh0.4* 01/30/18 0:2520


Lead, dissolved M200.8 ICP-MS 0.009 mg/L 0.03B bsu0.005* 01/30/18 15:4950


Lithium, dissolved M200.7 ICP mg/L 0.8U aeh0.2* 01/30/18 0:2520


Magnesium, dissolved M200.7 ICP mg/L 20U aeh4* 01/30/18 0:2520


Manganese, dissolved M200.8 ICP-MS mg/L 0.1U bsu0.02* 01/30/18 15:4950


Mercury, dissolved M245.1 CVAA mg/L 0.02U sck0.004* 01/27/18 16:1020


Molybdenum, dissolved M200.8 ICP-MS 89.1 mg/L 0.1 bsu0.03* 01/30/18 15:4950


Nickel, dissolved M200.8 ICP-MS 0.08 mg/L 0.2B bsu0.03* 01/30/18 15:4950


Phosphorus, dissolved M200.7 - ICP 9 mg/L 10B aeh2* 01/30/18 0:2520


Potassium, dissolved M200.7 ICP 36 mg/L 20 aeh4* 01/30/18 0:2520


Selenium, dissolved M200.8 ICP-MS 0.105 mg/L 0.01 bsu0.005* 01/30/18 15:4950


Silicon, dissolved M200.7 ICP 82 mg/L 10 aeh2* 01/30/18 0:2520


Silver, dissolved M200.8 ICP-MS 0.004 mg/L 0.01B bsu0.003* 01/30/18 15:4950


Sodium, dissolved M200.7 ICP 15500 mg/L 20 aeh4* 01/30/18 0:2520


Strontium, dissolved M200.7 ICP 0.7 mg/L 0.5 aeh0.1* 01/30/18 0:2520


Thallium, dissolved M200.8 ICP-MS mg/L 0.03U bsu0.005* 01/30/18 15:4950


Tin, dissolved M200.7 ICP mg/L 4U aeh0.8* 01/30/18 0:2520


Uranium, dissolved M200.8 ICP-MS 237 mg/L 1 bsu0.2* 01/31/18 16:472000


Vanadium, dissolved M200.7 ICP 0.1 mg/L 0.5B aeh0.1* 01/30/18 0:2520


REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Report Header Explanations


Batch A distinct set of samples analyzed at a specific time


Found Value of the QC Type of interest


Limit Upper limit for RPD, in %.


Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)


MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).


Allows for instrument and annual fluctuations.


PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis


PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".


QC True Value of the Control Sample or the amount added to the Spike 


Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)


RPD Relative Percent Difference, calculation used for Duplicate QC Types


Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)


Sample Value of the Sample of interest


QC Sample Types


AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate


ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank


CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix


CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate


DUP Sample Duplicate LRB Laboratory Reagent Blank


ICB Initial Calibration Blank MS Matrix Spike


ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate


ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil


LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water


LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard


LCSW Laboratory Control Sample - Water SDL Serial Dilution


QC Sample Type Explanations


Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.


Control Samples Verifies the accuracy of the method, including the prep procedure.


Duplicates Verifies the precision of the instrument and/or method.


Spikes/Fortified Matrix Determines sample matrix interferences, if any.


Standard Verifies the validity of the calibration.


ACZ Qualifiers (Qual)


B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.


H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.


L Target analyte response was below the laboratory defined negative threshold.


U The material was analyzed for, but was not detected above the level of the associated value.


The associated value is either the sample quantitation limit or the sample detection limit.


Method References


(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.


(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.


(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.


(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.


(5) Standard Methods for the Examination of Water and Wastewater.


Comments


(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.


(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.


(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.


(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier


associated with the result.


(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.


For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf


 


REP001.03.15.02


Inorganic            


Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L42371Intera Inc.


Aluminum, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440913


WG440913ICV 01/29/18 22:34 99ICV II180118-1 1.983 95 105mg/L2


WG440913ICB 01/29/18 22:40ICB U -0.09 0.09mg/L


WG440913LFB 01/29/18 22:53 104LFB II180119-2 1.041 85 115mg/L1.0019


L42370-01AS 01/30/18 0:18 U 107AS II180119-2 1.069 85 115mg/L1.0019


L42370-01ASD 01/30/18 0:21 U 105ASD II180119-2 1.053 285 115mg/L 201.0019


Antimony, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440999


WG440999ICV 01/30/18 14:08 104ICV MS180122-2 .0207 90 110mg/L.02


WG440999ICB 01/30/18 14:11ICB U -0.0012 0.0012mg/L


WG440999LFB 01/30/18 14:14 100LFB MS180123-2 .00995 85 115mg/L.01


L42281-02AS 01/30/18 15:08 U 119AS MS180123-2 .2374 70 130mg/L.2


L42281-02ASD 01/30/18 15:11 U 129ASD MS180123-2 .2582 870 130mg/L 20.2


Arsenic, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440999


WG440999ICV 01/30/18 14:08 102ICV MS180122-2 .05112 90 110mg/L.05


WG440999ICB 01/30/18 14:11ICB U -0.0006 0.0006mg/L


WG440999LFB 01/30/18 14:14 105LFB MS180123-2 .05252 85 115mg/L.0501


L42281-02AS 01/30/18 15:08 .112 113AS MS180123-2 1.2452 70 130mg/L1.002


L42281-02ASD 01/30/18 15:11 .112 126ASD MS180123-2 1.3782 1070 130mg/L 201.002


Barium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440913


WG440913ICV 01/29/18 22:34 99ICV II180118-1 1.9775 95 105mg/L2


WG440913ICB 01/29/18 22:40ICB U -0.009 0.009mg/L


WG440913LFB 01/29/18 22:53 102LFB II180119-2 .5109 85 115mg/L.5015


L42370-01AS 01/30/18 0:18 .029 104AS II180119-2 .5502 85 115mg/L.5015


L42370-01ASD 01/30/18 0:21 .029 103ASD II180119-2 .5476 085 115mg/L 20.5015


Beryllium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440999


WG440999ICV 01/30/18 14:08 97ICV MS180122-2 .04844 90 110mg/L.05


WG440999ICB 01/30/18 14:11ICB U -0.00015 0.00015mg/L


WG440999LFB 01/30/18 14:14 100LFB MS180123-2 .05013 85 115mg/L.05035


L42281-02AS 01/30/18 15:08 .668 105AS MS180123-2 1.7246 70 130mg/L1.007


L42281-02ASD 01/30/18 15:11 .668 124ASD MS180123-2 1.9138 1070 130mg/L 201.007
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L42371Intera Inc.


Boron, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440913


WG440913ICV 01/29/18 22:34 103ICV II180118-1 2.056 95 105mg/L2


WG440913ICB 01/29/18 22:40ICB U -0.03 0.03mg/L


WG440913LFB 01/29/18 22:53 105LFB II180119-2 .526 85 115mg/L.5005


L42370-01AS 01/30/18 0:18 .04 108AS II180119-2 .579 85 115mg/L.5005


L42370-01ASD 01/30/18 0:21 .04 106ASD II180119-2 .572 185 115mg/L 20.5005


Cadmium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440999


WG440999ICV 01/30/18 14:08 101ICV MS180122-2 .05063 90 110mg/L.05


WG440999ICB 01/30/18 14:11ICB U -0.0003 0.0003mg/L


WG440999LFB 01/30/18 14:14 101LFB MS180123-2 .05079 85 115mg/L.05005


L42281-02AS 01/30/18 15:08 .226 105AS MS180123-2 1.2798 70 130mg/L1.001


L42281-02ASD 01/30/18 15:11 .226 119ASD MS180123-2 1.4128 1070 130mg/L 201.001


Calcium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440913


WG440913ICV 01/29/18 22:34 101ICV II180118-1 100.57 95 105mg/L100


WG440913ICB 01/29/18 22:40ICB U -0.3 0.3mg/L


WG440913LFB 01/29/18 22:53 103LFB II180119-2 70.2 85 115mg/L68.03333


L42370-01AS 01/30/18 0:18 211 90AS II180119-2 272.1 85 115mg/L68.03333


L42370-01ASD 01/30/18 0:21 211 88ASD II180119-2 271 085 115mg/L 2068.03333


Chromium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440999


WG440999ICV 01/30/18 14:08 102ICV MS180122-2 .05076 90 110mg/L.05


WG440999ICB 01/30/18 14:11ICB U -0.0015 0.0015mg/L


WG440999LFB 01/30/18 14:14 102LFB MS180123-2 .05108 85 115mg/L.05


L42281-02AS 01/30/18 15:08 .16 106AS MS180123-2 1.219 70 130mg/L1


L42281-02ASD 01/30/18 15:11 .16 119ASD MS180123-2 1.345 1070 130mg/L 201


Cobalt, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440999


WG440999ICV 01/30/18 14:08 105ICV MS180122-2 .05237 90 110mg/L.05


WG440999ICB 01/30/18 14:11ICB U -0.00015 0.00015mg/L


WG440999LFB 01/30/18 14:14 100LFB MS180123-2 .05027 85 115mg/L.05005


L42281-02AS 01/30/18 15:08 8.78 107AS MS180123-2 9.852 70 130mg/L1.001


L42281-02ASD  M301/30/18 15:11 8.78 199ASD MS180123-2 10.774 970 130mg/L 201.001
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L42371Intera Inc.


Copper, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440999


WG440999ICV 01/30/18 14:08 100ICV MS180122-2 .04986 90 110mg/L.05


WG440999ICB 01/30/18 14:11ICB U -0.0012 0.0012mg/L


WG440999LFB 01/30/18 14:14 101LFB MS180123-2 .04958 85 115mg/L.0491


L42281-02AS  M301/30/18 15:08 995 3809AS MS180123-2 1032.4 70 130mg/L.982


L42281-02ASD  M301/30/18 15:11 995 14868ASD MS180123-2 1141 1070 130mg/L 20.982


Iron, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440913


WG440913ICV 01/29/18 22:34 97ICV II180118-1 1.932 95 105mg/L2


WG440913ICB 01/29/18 22:40ICB U -0.06 0.06mg/L


WG440913LFB 01/29/18 22:53 102LFB II180119-2 1.018 85 115mg/L1.0011


L42370-01AS 01/30/18 0:18 U 103AS II180119-2 1.03 85 115mg/L1.0011


L42370-01ASD 01/30/18 0:21 U 102ASD II180119-2 1.018 185 115mg/L 201.0011


Lead, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440999


WG440999ICV 01/30/18 14:08 105ICV MS180122-2 .05234 90 110mg/L.05


WG440999ICB 01/30/18 14:11ICB U -0.0003 0.0003mg/L


WG440999LFB 01/30/18 14:14 103LFB MS180123-2 .05108 85 115mg/L.0496


L42281-02AS 01/30/18 15:08 U 113AS MS180123-2 1.1256 70 130mg/L.992


L42281-02ASD 01/30/18 15:11 U 125ASD MS180123-2 1.2368 970 130mg/L 20.992


Lithium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440913


WG440913ICV 01/29/18 22:34 98ICV II180118-1 1.9598 95 105mg/L2


WG440913ICB 01/29/18 22:40ICB U -0.024 0.024mg/L


WG440913LFB 01/29/18 22:53 98LFB II180119-2 .9829 85 115mg/L1.001


L42370-01AS 01/30/18 0:18 .023 101AS II180119-2 1.03 85 115mg/L1.001


L42370-01ASD 01/30/18 0:21 .023 100ASD II180119-2 1.02 185 115mg/L 201.001


Magnesium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440913


WG440913ICV 01/29/18 22:34 100ICV II180118-1 100.38 95 105mg/L100


WG440913ICB 01/29/18 22:40ICB U -0.6 0.6mg/L


WG440913LFB 01/29/18 22:53 96LFB II180119-2 48.02 85 115mg/L50.05743


L42370-01AS 01/30/18 0:18 60.2 91AS II180119-2 105.8 85 115mg/L50.05743


L42370-01ASD 01/30/18 0:21 60.2 90ASD II180119-2 105.1 185 115mg/L 2050.05743
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L42371Intera Inc.


Manganese, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440999


WG440999ICV 01/30/18 14:08 101ICV MS180122-2 .05045 90 110mg/L.05


WG440999ICB 01/30/18 14:11ICB U -0.0012 0.0012mg/L


WG440999LFB 01/30/18 14:14 103LFB MS180123-2 .05134 85 115mg/L.05005


L42281-02AS 01/30/18 15:08 185 86AS MS180123-2 185.86 70 130mg/L1.001


L42281-02ASD  M301/30/18 15:11 185 1738ASD MS180123-2 202.4 970 130mg/L 201.001


Mercury, dissolved     M245.1 CVAA


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440792


WG440792ICV 01/27/18 15:39 96ICV HG180126-3 .00482 95 105mg/L.005005


WG440792ICB 01/27/18 15:40ICB U -0.0002 0.0002mg/L


WG440792LRB 01/27/18 15:42LRB U -0.00044 0.00044mg/L


WG440792LFB 01/27/18 15:43 100LFB HG180126-6 .002 85 115mg/L.002002


L42345-08LFM  M201/27/18 15:59 U 54LFM HG180126-6 .00108 85 115mg/L.002002


L42345-08LFMD  M201/27/18 16:00 U 54LFMD HG180126-6 .00109 185 115mg/L 20.002002


Molybdenum, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440999


WG440999ICV 01/30/18 14:08 95ICV MS180122-2 .01913 90 110mg/L.02006


WG440999ICB 01/30/18 14:11ICB U -0.0015 0.0015mg/L


WG440999LFB 01/30/18 14:14 99LFB MS180123-2 .04984 85 115mg/L.0501


L42281-02AS 01/30/18 15:08 U 110AS MS180123-2 1.104 70 130mg/L1.002


L42281-02ASD 01/30/18 15:11 U 122ASD MS180123-2 1.221 1070 130mg/L 201.002


Nickel, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440999


WG440999ICV 01/30/18 14:08 103ICV MS180122-2 .05162 90 110mg/L.05


WG440999ICB 01/30/18 14:11ICB U -0.0018 0.0018mg/L


WG440999LFB 01/30/18 14:14 102LFB MS180123-2 .05131 85 115mg/L.0501


L42281-02AS 01/30/18 15:08 3.62 128AS MS180123-2 4.902 70 130mg/L1.002


L42281-02ASD  MA01/30/18 15:11 3.62 162ASD MS180123-2 5.242 770 130mg/L 201.002


Phosphorus, dissolved     M200.7 - ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440913


WG440913ICV 01/29/18 22:34 105ICV II180118-1 5.24 95 105mg/L5.003


WG440913ICB 01/29/18 22:40ICB U -0.3 0.3mg/L


WG440913LFB 01/29/18 22:53 104LFB II180119-2 1.04 85 115mg/L1.004


L42370-01AS 01/30/18 0:18 U 108AS II180119-2 1.08 85 115mg/L1.004


L42370-01ASD 01/30/18 0:21 U 109ASD II180119-2 1.09 185 115mg/L 201.004
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L42371Intera Inc.


Potassium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440913


WG440913ICV 01/29/18 22:34 101ICV II180118-1 20.21 95 105mg/L20


WG440913ICB 01/29/18 22:40ICB U -0.6 0.6mg/L


WG440913LFB 01/29/18 22:53 102LFB II180119-2 102.2 85 115mg/L100.0094


L42370-01AS 01/30/18 0:18 3.8 104AS II180119-2 108.2 85 115mg/L100.0094


L42370-01ASD 01/30/18 0:21 3.8 104ASD II180119-2 107.4 185 115mg/L 20100.0094


Selenium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440999


WG440999ICV 01/30/18 14:08 101ICV MS180122-2 .05059 90 110mg/L.05


WG440999ICB 01/30/18 14:11ICB .00012 -0.0003 0.0003mg/L


WG440999LFB 01/30/18 14:14 102LFB MS180123-2 .05096 85 115mg/L.05005


L42281-02AS 01/30/18 15:08 .098 114AS MS180123-2 1.2394 70 130mg/L1.001


L42281-02ASD 01/30/18 15:11 .098 128ASD MS180123-2 1.3782 1170 130mg/L 201.001


Silicon, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440913


WG440913ICV 01/29/18 22:34 100ICV II180118-1 19.97 95 105mg/L20


WG440913ICB 01/29/18 22:40ICB U -0.3 0.3mg/L


WG440913LFB 01/29/18 22:53 104LFB II180119-2 10.4 85 115mg/L10.007


L42370-01AS 01/30/18 0:18 7.1 105AS II180119-2 17.64 85 115mg/L10.007


L42370-01ASD 01/30/18 0:21 7.1 104ASD II180119-2 17.48 185 115mg/L 2010.007


Silver, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440999


WG440999ICV 01/30/18 14:08 107ICV MS180122-2 .02144 90 110mg/L.02004


WG440999ICB 01/30/18 14:11ICB U -0.00015 0.00015mg/L


WG440999LFB 01/30/18 14:14 96LFB MS180123-2 .009668 85 115mg/L.01002


L42281-02AS 01/30/18 15:08 U 106AS MS180123-2 .2128 70 130mg/L.2004


L42281-02ASD 01/30/18 15:11 U 117ASD MS180123-2 .2338 970 130mg/L 20.2004


Sodium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440913


WG440913ICV 01/29/18 22:34 101ICV II180118-1 101.33 95 105mg/L100


WG440913ICB 01/29/18 22:40ICB U -0.6 0.6mg/L


WG440913LFB 01/29/18 22:53 103LFB II180119-2 102.7 85 115mg/L100.0062


L42370-01AS 01/30/18 0:18 157 100AS II180119-2 257.1 85 115mg/L100.0062


L42370-01ASD 01/30/18 0:21 157 100ASD II180119-2 256.6 085 115mg/L 20100.0062
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L42371Intera Inc.


Strontium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440913


WG440913ICV 01/29/18 22:34 100ICV II180118-1 2.0022 95 105mg/L2


WG440913ICB 01/29/18 22:40ICB U -0.015 0.015mg/L


WG440913LFB 01/29/18 22:53 102LFB II180119-2 .5131 85 115mg/L.5015


L42370-01AS  M301/30/18 0:18 2.52 84AS II180119-2 2.941 85 115mg/L.5015


L42370-01ASD  M301/30/18 0:21 2.52 83ASD II180119-2 2.937 085 115mg/L 20.5015


Thallium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440999


WG440999ICV 01/30/18 14:08 107ICV MS180122-2 .05371 90 110mg/L.05


WG440999ICB 01/30/18 14:11ICB U -0.0003 0.0003mg/L


WG440999LFB 01/30/18 14:14 105LFB MS180123-2 .05246 85 115mg/L.0501


L42281-02AS 01/30/18 15:08 U 116AS MS180123-2 1.16 70 130mg/L1.002


L42281-02ASD 01/30/18 15:11 U 127ASD MS180123-2 1.2746 970 130mg/L 201.002


Tin, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440913


WG440913ICV 01/29/18 22:34 102ICV II180118-1 2.036 95 105mg/L2


WG440913ICB 01/29/18 22:40ICB U -0.12 0.12mg/L


WG440913LFB 01/29/18 22:53 102LFB II180119-2 1.009 85 115mg/L.989


L42370-01AS 01/30/18 0:18 U 102AS II180119-2 1.006 85 115mg/L.989


L42370-01ASD 01/30/18 0:21 U 99ASD II180119-2 .976 385 115mg/L 20.989


Uranium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441104


WG441104ICV 01/31/18 16:04 106ICV MS180122-2 .05289 90 110mg/L.05


WG441104ICB 01/31/18 16:07ICB U -0.0003 0.0003mg/L


WG441104LFB 01/31/18 16:10 92LFB MS180123-2 .04608 85 115mg/L.05


L42367-01AS 01/31/18 16:19 .0261 96AS MS180123-2 .07399 70 130mg/L.05


L42367-01ASD 01/31/18 16:22 .0261 94ASD MS180123-2 .07291 170 130mg/L 20.05


Vanadium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440913


WG440913ICV 01/29/18 22:34 102ICV II180118-1 2.0378 95 105mg/L2


WG440913ICB 01/29/18 22:40ICB U -0.015 0.015mg/L


WG440913LFB 01/29/18 22:53 104LFB II180119-2 .5178 85 115mg/L.4985


L42370-01AS 01/30/18 0:18 U 104AS II180119-2 .5199 85 115mg/L.4985


L42370-01ASD 01/30/18 0:21 U 103ASD II180119-2 .5143 185 115mg/L 20.4985
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Extended 


Qualifier Report


ACZ Project ID: L42371Intera Inc.


ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM


D1 Sample required dilution due to matrix.M200.7 ICPAluminum, dissolvedWG4409131L42371-01


DD Sample required dilution due to matrix color or odor.M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


D1 Sample required dilution due to matrix.M200.8 ICP-MSAntimony, dissolvedWG440999


DD Sample required dilution due to matrix color or odor.M200.8 ICP-MS


DH Sample required dilution due to high TDS and/or EC value.M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MSArsenic, dissolved


D1 Sample required dilution due to matrix.M200.7 ICPBarium, dissolvedWG440913


DD Sample required dilution due to matrix color or odor.M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


D1 Sample required dilution due to matrix.M200.8 ICP-MSBeryllium, dissolvedWG440999


DD Sample required dilution due to matrix color or odor.M200.8 ICP-MS


DH Sample required dilution due to high TDS and/or EC value.M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPBoron, dissolvedWG440913


D1 Sample required dilution due to matrix.M200.8 ICP-MSCadmium, dissolvedWG440999


DD Sample required dilution due to matrix color or odor.M200.8 ICP-MS


DH Sample required dilution due to high TDS and/or EC value.M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MS


D1 Sample required dilution due to matrix.M200.7 ICPCalcium, dissolvedWG440913


DD Sample required dilution due to matrix color or odor.M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


D1 Sample required dilution due to matrix.M200.8 ICP-MSChromium, dissolvedWG440999


DD Sample required dilution due to matrix color or odor.M200.8 ICP-MS


DH Sample required dilution due to high TDS and/or EC value.M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MS


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


M200.8 ICP-MSCobalt, dissolved


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MS


D1 Sample required dilution due to matrix.M200.8 ICP-MSCopper, dissolved


DD Sample required dilution due to matrix color or odor.M200.8 ICP-MS


DH Sample required dilution due to high TDS and/or EC value.M200.8 ICP-MS


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPIron, dissolvedWG440913


D1 Sample required dilution due to matrix.M200.8 ICP-MSLead, dissolvedWG440999


DD Sample required dilution due to matrix color or odor.M200.8 ICP-MS


DH Sample required dilution due to high TDS and/or EC value.M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MS


REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Extended 


Qualifier Report


ACZ Project ID: L42371Intera Inc.


ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM


D1 Sample required dilution due to matrix.M200.7 ICPLithium, dissolvedWG440913


DD Sample required dilution due to matrix color or odor.M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


D1 Sample required dilution due to matrix.M200.7 ICPMagnesium, dissolved


DD Sample required dilution due to matrix color or odor.M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


D1 Sample required dilution due to matrix.M200.8 ICP-MSManganese, dissolvedWG440999


DD Sample required dilution due to matrix color or odor.M200.8 ICP-MS


DH Sample required dilution due to high TDS and/or EC value.M200.8 ICP-MS


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MS


DA Sample required dilution due to reactivity.M245.1 CVAAMercury, dissolvedWG440792


DH Sample required dilution due to high TDS and/or EC value.M245.1 CVAA


M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.


M245.1 CVAA


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M245.1 CVAA


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MSMolybdenum, dissolvedWG440999


D1 Sample required dilution due to matrix.M200.8 ICP-MSNickel, dissolved


DD Sample required dilution due to matrix color or odor.M200.8 ICP-MS


DH Sample required dilution due to high TDS and/or EC value.M200.8 ICP-MS


MA Recovery for either the spike or spike duplicate was outside 
of the acceptance limits; the RPD was within the 
acceptance limits.


M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MS


D1 Sample required dilution due to matrix.M200.7 - ICPPhosphorus, dissolvedWG440913


DD Sample required dilution due to matrix color or odor.M200.7 - ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 - ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPPotassium, dissolved


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MSSelenium, dissolvedWG440999


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPSilicon, dissolvedWG440913


D1 Sample required dilution due to matrix.M200.8 ICP-MSSilver, dissolvedWG440999


DD Sample required dilution due to matrix color or odor.M200.8 ICP-MS


DH Sample required dilution due to high TDS and/or EC value.M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPSodium, dissolvedWG440913


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


M200.7 ICPStrontium, dissolved


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


D1 Sample required dilution due to matrix.M200.8 ICP-MSThallium, dissolvedWG440999


DD Sample required dilution due to matrix color or odor.M200.8 ICP-MS


DH Sample required dilution due to high TDS and/or EC value.M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to M200.8 ICP-MS


REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Extended 


Qualifier Report


ACZ Project ID: L42371Intera Inc.


ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM


sample matrix.


D1 Sample required dilution due to matrix.M200.7 ICPTin, dissolvedWG440913


DD Sample required dilution due to matrix color or odor.M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.8 ICP-MSUranium, dissolvedWG441104


D1 Sample required dilution due to matrix.M200.7 ICPVanadium, dissolvedWG440913


DD Sample required dilution due to matrix color or odor.M200.7 ICP


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICP


REPAD.15.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Certification 


Qualifiers


ACZ Project ID: L42371Intera Inc.


Metals Analysis


The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.


Silicon, dissolved M200.7 ICP


REPAD.05.06.05.01
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
Lisbon-Close Task 7.3


ACZ Project ID:


Date Received:


Received By:


01/25/2018 11:43


L42371


Date Printed: 1/26/2018


 Chain of Custody Related Remarks


 Client Contact Remarks


NANOYES


X


X


X


X


X


1) Is a foreign soil permit included for applicable samples? 


2) Is the Chain of Custody form or other directive shipping papers present?


3) Does this project require special handling procedures such as CLP protocol?


4) Are any samples NRC licensable material?


5) If samples are received past hold time, proceed with requested short hold time analyses?


6) Is the Chain of Custody form complete and accurate?


7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?


 Receipt Verification


NANOYES


X


X


X


X


X


X


X


X8) Are all containers intact and with no leaks?


9) Are all labels on containers and are they intact and legible?


10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?


11) For preserved bottle types, was the pH checked and within limits?


12) Is there sufficient sample volume to perform all requested work?


13) Is the custody seal intact on all containers?


14) Are samples that require zero headspace acceptable?


15) Are all sample containers appropriate for analytical requirements?


16) Is there an Hg-1631 trip blank present?


17) Is there a VOA trip blank present?


18) Were all samples received within hold time?


Samples/Containers


X


X


X


X


 Shipping Containers


A change was made in the Project Information:  Quote  #.  
Relinquished By:  Lines 1 and 2 section prior to ACZ custody.  


L42371-01 Container B1942662 (GREEN PC): Added 0 mls nitric 
acid to the sub-sample.  The pH is 10. 


Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Custody Seal
                     Criteria(°C)                 Intact?
---------  --------  ------------  ----------  ------------
5156       4.3       NA            14          Yes


X


Was ice present in the shipment container(s)?


Yes - Wet ice was present in the shipment container(s).


1


NA indicates Not Applicable


REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Sample


Receipt


Intera Inc.
Lisbon-Close Task 7.3


ACZ Project ID:


Date Received:


Received By:


01/25/2018 11:43


L42371


Date Printed: 1/26/2018


Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.


The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 


HG-1631 (total/dissolved mercury by method 1631).


1


REPAD LPII 2012-03
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


      Analytical      


Report


Intera Inc.


6000 Uptown Blvd Ste. 220


Albuquerque, NM  87110


ACZ Project ID:  L42427


Emily Woolsey


February 12, 2018


Project ID:  RIOAL.M001 LISBON Task F-4.2


Report to:


cc:  Clark Short


Emily Woolsey:  


Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on January 30, 
2018.  This project has been assigned to ACZ's project number, L42427.  Please reference this number in all 
future inquiries.


All analyses were performed according to ACZ's Quality Assurance Plan.  The enclosed results relate only to 
the samples received under L42427.  Each section of this report has been reviewed and approved by the 
appropriate Laboratory Supervisor, or a qualified substitute.


Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate 
letter (#ACZ) meet all requirements of NELAC.


This report shall be used or copied only in its entirety.  ACZ is not responsible for the consequences arising 
from the use of a partial report.


All samples and sub-samples associated with this project will be disposed of after March 14, 2018.  If the 
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample).  If you 
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project 
Manager or Customer Service Representative for further details and associated costs.  ACZ retains analytical 
raw data reports for ten years.


If you have any questions or other needs, please contact your Project Manager.


Intera Inc.


6000 Uptown Blvd. NE


Albuquerque, NM  87110


Gloria Hernandez


Bill to:


Suite 220
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ACZ Sample ID: L42427-01    


Sample ID: UTY-2


Sample Matrix: Ground Water


Intera Inc.


Project ID: RIOAL.M001 LISBON Task 


BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Analytical 


Results


Date Sampled: 01/27/18 15:45


Date Received: 01/30/18


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Metals Analysis


XQDilution


Aluminum, dissolved M200.7 ICP mg/L 4U aeh0.8* 02/05/18 21:5825


Antimony, dissolved M200.8 ICP-MS mg/L 0.05U mfm0.01 02/05/18 13:0525


Arsenic, dissolved M200.8 ICP-MS 4.97 mg/L 0.03 mfm0.005 02/05/18 13:0525


Barium, dissolved M200.7 ICP 0.13 mg/L 0.4B aeh0.08* 02/05/18 21:5825


Beryllium, dissolved M200.8 ICP-MS mg/L 0.006U mfm0.001 02/05/18 13:0525


Boron, dissolved M200.7 ICP 1.8 mg/L 1 aeh0.3* 02/06/18 12:2725


Cadmium, dissolved M200.8 ICP-MS mg/L 0.01U mfm0.003 02/05/18 13:0525


Calcium, dissolved M200.7 ICP 3 mg/L 10B aeh3* 02/05/18 21:5825


Chromium, dissolved M200.8 ICP-MS mg/L 0.05U mfm0.01 02/05/18 13:0525


Cobalt, dissolved M200.8 ICP-MS 0.033 mg/L 0.006 mfm0.001 02/05/18 13:0525


Copper, dissolved M200.8 ICP-MS mg/L 0.05U mfm0.01* 02/05/18 13:0525


Iron, dissolved M200.7 ICP 4.0 mg/L 1 aeh0.5* 02/05/18 21:5825


Lead, dissolved M200.8 ICP-MS 0.011 mg/L 0.01 mfm0.003 02/05/18 13:0525


Lithium, dissolved M200.7 ICP mg/L 1U aeh0.2* 02/05/18 21:5825


Magnesium, dissolved M200.7 ICP mg/L 30U aeh5* 02/05/18 21:5825


Manganese, dissolved M200.8 ICP-MS mg/L 0.05U mfm0.01* 02/05/18 13:0525


Mercury, dissolved M245.1 CVAA mg/L 0.02U sck0.004* 01/31/18 19:2620


Molybdenum, dissolved M200.8 ICP-MS 79 mg/L 5 bsu1 02/06/18 17:412000


Nickel, dissolved M200.8 ICP-MS 0.07 mg/L 0.08B mfm0.02 02/05/18 13:0525


Phosphorus, dissolved M200.7 - ICP 11 mg/L 10 aeh3* 02/05/18 21:5825


Potassium, dissolved M200.7 ICP 37 mg/L 30 aeh5* 02/05/18 21:5825


Selenium, dissolved M200.8 ICP-MS 0.126 mg/L 0.006 mfm0.003 02/05/18 13:0525


Silicon, dissolved M200.7 ICP 96 mg/L 10 aeh3* 02/05/18 21:5825


Silver, dissolved M200.8 ICP-MS mg/L 0.5U bsu0.1 02/06/18 17:412000


Sodium, dissolved M200.7 ICP 15100 mg/L 30 aeh5* 02/05/18 21:5825


Strontium, dissolved M200.7 ICP 0.6 mg/L 0.6 aeh0.1* 02/05/18 21:5825


Thallium, dissolved M200.8 ICP-MS mg/L 0.01U mfm0.003 02/05/18 13:0525


Tin, dissolved M200.7 ICP mg/L 5U aeh1* 02/05/18 21:5825


Uranium, dissolved M200.8 ICP-MS 247 mg/L 1 bsu0.2 02/06/18 17:412000


Vanadium, dissolved M200.7 ICP mg/L 0.6U aeh0.1* 02/05/18 21:5825


REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Sample ID: L42427-01    


Sample ID: UTY-2


Sample Matrix: Ground Water


Intera Inc.


Project ID: RIOAL.M001 LISBON Task 


BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Analytical 


Results


Date Sampled: 01/27/18 15:45


Date Received: 01/30/18


Parameter EPA Method Result Units MDLQual AnalystDatePQL


Wet Chemistry


XQDilution


Acidity as CaCO3 SM2310B - Titration mg/L 20U ecc10* 02/05/18 9:571


Alkalinity as CaCO3 SM2320B - Titration


  Bicarbonate as 
CaCO3


4800 mg/L 20 emk3 02/03/18 0:001


  Carbonate as CaCO3 13200 mg/L 20 emk3 02/03/18 0:001


  Hydroxide as CaCO3 mg/L 20U emk3 02/03/18 0:001


  Total Alkalinity 18000 mg/L 20 emk3 02/03/18 0:001


Bromide M300.0 - Ion Chromatography 13.1 mg/L 50B las10* 02/07/18 0:24200


Carbon, dissolved 
organic (DOC)


SM5310B 1810 mg/L 100 wtc20* 02/07/18 12:4420


Cation-Anion Balance Calculation


  Cation-Anion Balance 0.0 % calc02/12/18 0:00


  Sum of Anions 666 meq/L calc02/12/18 0:00


  Sum of Cations 666 meq/L calc02/12/18 0:00


Chloride SM4500Cl-E 2440 mg/L 100 jmm30 02/05/18 11:0950


Conductivity @25C SM2510B 43700 umhos/cm 10 che1 02/02/18 2:371


Nitrate as N, dissolved Calculation:  NO3NO2 minus NO2 mg/L 1UH calc0.2 02/12/18 0:00


Nitrate/Nitrite as N, 
dissolved


M353.2 - Automated 
Cadmium Reduction


0.5 mg/L 1BH pjb0.2* 01/30/18 23:0510


Nitrite as N, dissolved M353.2 - Automated 
Cadmium Reduction


0.4 mg/L 0.5BH pjb0.1* 01/30/18 22:5410


pH (lab) SM4500H+ B


  pH 9.9 units 0.1H emk0.1 02/03/18 0:001


  pH measured at 18.4 C 0.1 emk0.1 02/03/18 0:001


Residue, Filterable 
(TDS) @180C


SM2540C 44800 mg/L 2000 mh1000 01/30/18 13:32100


Sulfate D516-02/-07 - Turbidimetric 11300 mg/L 2500 kea500* 01/31/18 14:31500


TDS (calculated) Calculation  39700 mg/L calc02/12/18 0:00


TDS (ratio - 
measured/calculated)


Calculation 1.13 calc02/12/18 0:00


Arizona license number:  AZ0102


REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc.
2773 Downhill Drive  Steamboat Springs, CO  80487  (800) 334-5493


Report Header Explanations


Batch A distinct set of samples analyzed at a specific time


Found Value of the QC Type of interest


Limit Upper limit for RPD, in %.


Lower Lower Recovery Limit, in %  (except for LCSS, mg/Kg)


MDL Method Detection Limit.  Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).


Allows for instrument and annual fluctuations.


PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis


PQL Practical Quantitation Limit.  Synonymous with the EPA term "minimum level".


QC True Value of the Control Sample or the amount added to the Spike 


Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)


RPD Relative Percent Difference, calculation used for Duplicate QC Types


Upper Upper Recovery Limit, in %  (except for LCSS, mg/Kg)


Sample Value of the Sample of interest


QC Sample Types


AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate


ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank


CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix


CCV Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate


DUP Sample Duplicate LRB Laboratory Reagent Blank


ICB Initial Calibration Blank MS Matrix Spike


ICV Initial Calibration Verification standard MSD Matrix Spike Duplicate


ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil


LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water


LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard


LCSW Laboratory Control Sample - Water SDL Serial Dilution


QC Sample Type Explanations


Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.


Control Samples Verifies the accuracy of the method, including the prep procedure.


Duplicates Verifies the precision of the instrument and/or method.


Spikes/Fortified Matrix Determines sample matrix interferences, if any.


Standard Verifies the validity of the calibration.


ACZ Qualifiers (Qual)


B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.


H Analysis exceeded method hold time.  pH is a field test with an immediate hold time.


L Target analyte response was below the laboratory defined negative threshold.


U The material was analyzed for, but was not detected above the level of the associated value.


The associated value is either the sample quantitation limit or the sample detection limit.


Method References


(1) EPA 600/4-83-020.  Methods for Chemical Analysis of Water and Wastes, March 1983.


(2) EPA 600/R-93-100.  Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.


(3) EPA 600/R-94-111.  Methods for the Determination of Metals in Environmental Samples - Supplement I, May 1994.


(4) EPA SW-846.  Test Methods for Evaluating Solid Waste.


(5) Standard Methods for the Examination of Water and Wastewater.


Comments


(1) QC results calculated from raw data.  Results may vary slightly if the rounded values are used in the calculations.


(2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.


(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.


(4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier


associated with the result.


(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.


For a complete list of ACZ's Extended Qualifiers, please click: http://www.acz.com/public/extquallist.pdf


 


REP001.03.15.02


Inorganic            


Reference
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L42427Intera Inc.


Acidity as CaCO3     SM2310B - Titration


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441296


WG441296LCSW 02/05/18 7:19 98LCSW PCN55144 1240 90 110mg/L1270


WG441296PBW 02/05/18 7:31PBW U -20 20mg/L


L42452-03DUP  RA02/05/18 11:59 UDUP U 0mg/L 20


Alkalinity as CaCO3     SM2320B - Titration


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441287


WG441287PBW 02/03/18 11:20PBW 2 -20 20mg/L


WG441287LCSW 02/03/18 11:25 97LCSW WC180131-1 794 90 110mg/L820.0001


L42472-02DUP 02/03/18 12:20 170DUP 174 2mg/L 20


Aluminum, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441244


WG441244ICV 02/05/18 20:12 97ICV II180118-1 1.934 95 105mg/L2


WG441244ICB 02/05/18 20:18ICB U -0.09 0.09mg/L


WG441244LFB 02/05/18 20:31 106LFB II180119-2 1.067 85 115mg/L1.0019


L39576-20AS 02/05/18 21:33 U 108AS II180119-2 1.081 85 115mg/L1.0019


L39576-20ASD 02/05/18 21:36 U 109ASD II180119-2 1.097 185 115mg/L 201.0019


Antimony, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441331


WG441331ICV 02/05/18 12:50 103ICV MS180122-2 .02069 90 110mg/L.02


WG441331ICB 02/05/18 12:53ICB .0004 -0.0012 0.0012mg/L


WG441331LFB 02/05/18 12:56 100LFB MS180123-2 .01003 85 115mg/L.01


L42432-01AS 02/05/18 13:11 U 99AS MS180123-2 .0497 70 130mg/L.05


L42432-01ASD 02/05/18 13:14 U 103ASD MS180123-2 .0516 470 130mg/L 20.05


Arsenic, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441331


WG441331ICV 02/05/18 12:50 104ICV MS180122-2 .0521 90 110mg/L.05


WG441331ICB 02/05/18 12:53ICB U -0.0006 0.0006mg/L


WG441331LFB 02/05/18 12:56 96LFB MS180123-2 .04805 85 115mg/L.0501


L42432-01AS 02/05/18 13:11 .012 104AS MS180123-2 .2725 70 130mg/L.2505


L42432-01ASD 02/05/18 13:14 .012 107ASD MS180123-2 .2788 270 130mg/L 20.2505


Barium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441244


WG441244ICV 02/05/18 20:12 99ICV II180118-1 1.972 95 105mg/L2


WG441244ICB 02/05/18 20:18ICB U -0.009 0.009mg/L


WG441244LFB 02/05/18 20:31 106LFB II180119-2 .5339 85 115mg/L.5015


L39576-20AS 02/05/18 21:33 .012 106AS II180119-2 .5411 85 115mg/L.5015


L39576-20ASD 02/05/18 21:36 .012 108ASD II180119-2 .5554 385 115mg/L 20.5015
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L42427Intera Inc.


Beryllium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441331


WG441331ICV 02/05/18 12:50 98ICV MS180122-2 .04901 90 110mg/L.05


WG441331ICB 02/05/18 12:53ICB U -0.00015 0.00015mg/L


WG441331LFB 02/05/18 12:56 100LFB MS180123-2 .05011 85 115mg/L.05035


L42432-01AS 02/05/18 13:11 .077 97AS MS180123-2 .32035 70 130mg/L.25175


L42432-01ASD 02/05/18 13:14 .077 102ASD MS180123-2 .33405 470 130mg/L 20.25175


Boron, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441392


WG441392ICV 02/06/18 11:29 101ICV II180118-1 2.017 95 105mg/L2


WG441392ICB 02/06/18 11:35ICB U -0.03 0.03mg/L


WG441392LFB 02/06/18 11:48 106LFB II180119-2 .533 85 115mg/L.5005


L39574-20AS 02/06/18 11:58 U 106AS II180119-2 .532 85 115mg/L.5005


L39574-20ASD 02/06/18 12:01 U 108ASD II180119-2 .54 185 115mg/L 20.5005


Bromide     M300.0 - Ion Chromatography


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440864


WG440864ICV 01/25/18 20:01 97ICV WI171110-2 3.87 90 110mg/L4


WG440864ICB 01/25/18 20:18ICB U -0.05 0.05mg/L


WG441376


WG441376LFB1 02/06/18 16:20 98LFB WI171110-4 1.47 90 110mg/L1.5


L42374-04DUP  RA02/06/18 21:07 .093DUP .094 1mg/L 20


WG441376LFB2 02/07/18 1:00 95LFB WI171110-4 1.43 90 110mg/L1.5


L42374-05AS 02/08/18 16:43 1.16 90AS WI171110-4 28.3 90 110mg/L30


Cadmium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441331


WG441331ICV 02/05/18 12:50 101ICV MS180122-2 .05058 90 110mg/L.05


WG441331ICB 02/05/18 12:53ICB U -0.0003 0.0003mg/L


WG441331LFB 02/05/18 12:56 101LFB MS180123-2 .05058 85 115mg/L.05005


L42432-01AS 02/05/18 13:11 .4045 97AS MS180123-2 .648 70 130mg/L.25025


L42432-01ASD 02/05/18 13:14 .4045 98ASD MS180123-2 .6505 070 130mg/L 20.25025


Calcium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441244


WG441244ICV 02/05/18 20:12 96ICV II180118-1 95.72 95 105mg/L100


WG441244ICB 02/05/18 20:18ICB U -0.3 0.3mg/L


WG441244LFB 02/05/18 20:31 103LFB II180119-2 70.09 85 115mg/L68.03333


L39576-20AS 02/05/18 21:33 127 86AS II180119-2 185.8 85 115mg/L68.03333


L39576-20ASD 02/05/18 21:36 127 93ASD II180119-2 190.5 285 115mg/L 2068.03333
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L42427Intera Inc.


Carbon, dissolved organic (DOC)     SM5310B


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441417


L42190-01DUP  RA02/07/18 12:44 5.4DUP 5.3 2mg/L 20


L42190-02AS  M202/07/18 12:44 5 88AS WI170531-4 49.1 90 110mg/L50


WG441417ICV 02/07/18 12:44 97ICV WI180115-11 96.5 90 110mg/L100


WG441417ICB 02/07/18 12:44ICB U -3 3mg/L


WG441417LFB 02/07/18 12:44 107LFB WI170531-4 53.4 90 110mg/L50


Chloride     SM4500Cl-E


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441305


WG441305ICB 02/05/18 9:59ICB U -1.5 1.5mg/L


WG441305ICV 02/05/18 9:59 106ICV WI170807-5 58.29 90 110mg/L55.165


WG441305LFB1 02/05/18 10:57 102LFB WI171229-5 30.52 90 110mg/L30.03


L42384-01DUP 02/05/18 10:57 69.9DUP 70.23 0mg/L 20


L42370-01AS 02/05/18 11:06 121 100AS 10XCL 150.9 90 110mg/L30


WG441305LFB2 02/05/18 11:19 102LFB WI171229-5 30.68 90 110mg/L30.03


Chromium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441331


WG441331ICV 02/05/18 12:50 101ICV MS180122-2 .05058 90 110mg/L.05


WG441331ICB 02/05/18 12:53ICB U -0.0015 0.0015mg/L


WG441331LFB 02/05/18 12:56 97LFB MS180123-2 .04858 85 115mg/L.05


L42432-01AS 02/05/18 13:11 .024 101AS MS180123-2 .2761 70 130mg/L.25


L42432-01ASD 02/05/18 13:14 .024 103ASD MS180123-2 .2811 270 130mg/L 20.25


Cobalt, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441331


WG441331ICV 02/05/18 12:50 106ICV MS180122-2 .05305 90 110mg/L.05


WG441331ICB 02/05/18 12:53ICB U -0.00015 0.00015mg/L


WG441331LFB 02/05/18 12:56 103LFB MS180123-2 .05156 85 115mg/L.05005


L42432-01AS 02/05/18 13:11 .8755 88AS MS180123-2 1.0955 70 130mg/L.25025


L42432-01ASD 02/05/18 13:14 .8755 85ASD MS180123-2 1.088 170 130mg/L 20.25025


Conductivity @25C     SM2510B


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441178


WG441178LCSW2 02/01/18 16:02 102LCSW PCN54817 1430 90 110umhos/cm1408


WG441178LCSW5 02/01/18 18:46 101LCSW PCN54817 1420 90 110umhos/cm1408


WG441178LCSW8 02/01/18 22:28 101LCSW PCN54817 1420 90 110umhos/cm1408


WG441178LCSW11 02/02/18 1:35 99LCSW PCN54817 1400 90 110umhos/cm1408


L42451-01DUP 02/02/18 2:19 3190DUP 3150 1umhos/cm 20


WG441178LCSW14 02/02/18 3:52 99LCSW PCN54817 1390 90 110umhos/cm1408
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L42427Intera Inc.


Copper, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441331


WG441331ICV 02/05/18 12:50 102ICV MS180122-2 .05083 90 110mg/L.05


WG441331ICB 02/05/18 12:53ICB U -0.0012 0.0012mg/L


WG441331LFB 02/05/18 12:56 98LFB MS180123-2 .04794 85 115mg/L.0491


L42432-01AS  M302/05/18 13:11 142 -631AS MS180123-2 140.45 70 130mg/L.2455


L42432-01ASD  M302/05/18 13:14 142 937ASD MS180123-2 144.3 370 130mg/L 20.2455


Iron, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441244


WG441244ICV 02/05/18 20:12 96ICV II180118-1 1.917 95 105mg/L2


WG441244ICB 02/05/18 20:18ICB U -0.06 0.06mg/L


WG441244LFB 02/05/18 20:31 106LFB II180119-2 1.064 85 115mg/L1.0011


L39576-20AS 02/05/18 21:33 U 102AS II180119-2 1.024 85 115mg/L1.0011


L39576-20ASD 02/05/18 21:36 U 105ASD II180119-2 1.055 385 115mg/L 201.0011


Lead, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441331


WG441331ICV 02/05/18 12:50 109ICV MS180122-2 .05473 90 110mg/L.05


WG441331ICB 02/05/18 12:53ICB U -0.0003 0.0003mg/L


WG441331LFB 02/05/18 12:56 107LFB MS180123-2 .05326 85 115mg/L.0496


L42432-01AS 02/05/18 13:11 .0009 109AS MS180123-2 .2709 70 130mg/L.248


L42432-01ASD 02/05/18 13:14 .0009 109ASD MS180123-2 .27065 070 130mg/L 20.248


Lithium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441244


WG441244ICV 02/05/18 20:12 97ICV II180118-1 1.9338 95 105mg/L2


WG441244ICB 02/05/18 20:18ICB U -0.024 0.024mg/L


WG441244LFB 02/05/18 20:31 99LFB II180119-2 .9947 85 115mg/L1.001


L39576-20AS 02/05/18 21:33 .012 99AS II180119-2 1.005 85 115mg/L1.001


L39576-20ASD 02/05/18 21:36 .012 102ASD II180119-2 1.029 285 115mg/L 201.001


Magnesium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441244


WG441244ICV 02/05/18 20:12 96ICV II180118-1 95.81 95 105mg/L100


WG441244ICB 02/05/18 20:18ICB U -0.6 0.6mg/L


WG441244LFB 02/05/18 20:31 96LFB II180119-2 47.98 85 115mg/L50.05743


L39576-20AS 02/05/18 21:33 27.5 89AS II180119-2 71.98 85 115mg/L50.05743


L39576-20ASD 02/05/18 21:36 27.5 92ASD II180119-2 73.71 285 115mg/L 2050.05743


Page 8 of 18L42427-1802121511







BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L42427Intera Inc.


Manganese, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441331


WG441331ICV 02/05/18 12:50 102ICV MS180122-2 .05082 90 110mg/L.05


WG441331ICB 02/05/18 12:53ICB U -0.0012 0.0012mg/L


WG441331LFB 02/05/18 12:56 102LFB MS180123-2 .05126 85 115mg/L.05005


L42432-01AS  M302/05/18 13:11 27.2 -38AS MS180123-2 27.105 70 130mg/L.25025


L42432-01ASD  M302/05/18 13:14 27.2 -94ASD MS180123-2 26.965 170 130mg/L 20.25025


Mercury, dissolved     M245.1 CVAA


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441073


WG441073ICV 01/31/18 17:54 96ICV HG180126-3 .00482 95 105mg/L.005005


WG441073ICB 01/31/18 17:55ICB U -0.0002 0.0002mg/L


WG441075


WG441075LRB 01/31/18 19:04LRB U -0.00044 0.00044mg/L


WG441075LFB 01/31/18 19:05 96LFB HG180126-6 .00192 85 115mg/L.002002


L42432-03LFM 01/31/18 19:29 U 106LFM HG180126-6 .00212 85 115mg/L.002002


L42432-03LFMD 01/31/18 19:30 U 105LFMD HG180126-6 .00211 085 115mg/L 20.002002


Molybdenum, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441429


WG441429ICV 02/06/18 17:16 97ICV MS180122-2 .0194 90 110mg/L.02006


WG441429ICB 02/06/18 17:19ICB U -0.0015 0.0015mg/L


WG441429LFB 02/06/18 17:22 91LFB MS180123-2 .04583 85 115mg/L.0501


L42333-02AS 02/06/18 17:32 U 98AS MS180123-2 .0978 70 130mg/L.1002


L42333-02ASD 02/06/18 17:35 U 98ASD MS180123-2 .0981 070 130mg/L 20.1002


Nickel, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441331


WG441331ICV 02/05/18 12:50 104ICV MS180122-2 .05175 90 110mg/L.05


WG441331ICB 02/05/18 12:53ICB U -0.0018 0.0018mg/L


WG441331LFB 02/05/18 12:56 97LFB MS180123-2 .04864 85 115mg/L.0501


L42432-01AS 02/05/18 13:11 1.02 95AS MS180123-2 1.2575 70 130mg/L.2505


L42432-01ASD 02/05/18 13:14 1.02 104ASD MS180123-2 1.2795 270 130mg/L 20.2505


Nitrate/Nitrite as N, dissolved     M353.2 - Automated Cadmium Reduction


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441034


WG441034ICV 01/30/18 22:42 99ICV WI171215-1 2.383 90 110mg/L2.416


WG441034ICB 01/30/18 22:43ICB U -0.02 0.02mg/L


WG441034LFB 01/30/18 22:47 102LFB WI180103-12 2.035 90 110mg/L2


L42424-01AS 01/30/18 22:49 .26 100AS WI180103-12 2.268 90 110mg/L2


L42424-02DUP 01/30/18 22:52 .21DUP .214 2mg/L 20


Page 9 of 18L42427-1802121511







BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L42427Intera Inc.


Nitrite as N, dissolved     M353.2 - Automated Cadmium Reduction


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441034


WG441034ICV 01/30/18 22:42 102ICV WI171215-1 .622 90 110mg/L.609


WG441034ICB 01/30/18 22:43ICB U -0.01 0.01mg/L


WG441034LFB 01/30/18 22:47 102LFB WI180103-12 1.018 90 110mg/L1


L42424-01AS 01/30/18 22:49 U 101AS WI180103-12 1.013 90 110mg/L1


L42424-02DUP  RA01/30/18 22:52 UDUP U 0mg/L 20


pH (lab)     SM4500H+ B


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441288


WG441288ICV 02/03/18 11:20 99ICV PCN54162 5.97 5.9 6.1units6.01


L42472-02DUP 02/03/18 12:10 7DUP 6.97 0units 20


Phosphorus, dissolved     M200.7 - ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441244


WG441244ICV 02/05/18 20:12 104ICV II180118-1 5.19 95 105mg/L5.003


WG441244ICB 02/05/18 20:18ICB U -0.3 0.3mg/L


WG441244LFB 02/05/18 20:31 109LFB II180119-2 1.09 85 115mg/L1.004


L39576-20AS 02/05/18 21:33 U 113AS II180119-2 1.13 85 115mg/L1.004


L39576-20ASD 02/05/18 21:36 U 113ASD II180119-2 1.13 085 115mg/L 201.004


Potassium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441244


WG441244ICV 02/05/18 20:12 97ICV II180118-1 19.44 95 105mg/L20


WG441244ICB 02/05/18 20:18ICB U -0.6 0.6mg/L


WG441244LFB 02/05/18 20:31 101LFB II180119-2 101.5 85 115mg/L100.0094


L39576-20AS 02/05/18 21:33 16.1 100AS II180119-2 115.8 85 115mg/L100.0094


L39576-20ASD 02/05/18 21:36 16.1 102ASD II180119-2 118.4 285 115mg/L 20100.0094


Residue, Filterable (TDS) @180C     SM2540C


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG440995


WG440995PBW 01/30/18 12:44PBW U -20 20mg/L


WG440995LCSW 01/30/18 12:46 101LCSW PCN54737 262 80 120mg/L260


L42429-03DUP 01/30/18 13:49 50800DUP 50000 2mg/L 10


Selenium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441331


WG441331ICV 02/05/18 12:50 102ICV MS180122-2 .05079 90 110mg/L.05


WG441331ICB 02/05/18 12:53ICB U -0.0003 0.0003mg/L


WG441331LFB 02/05/18 12:56 101LFB MS180123-2 .0506 85 115mg/L.05005


L42432-01AS 02/05/18 13:11 .0135 105AS MS180123-2 .27715 70 130mg/L.25025


L42432-01ASD 02/05/18 13:14 .0135 105ASD MS180123-2 .2755 170 130mg/L 20.25025
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BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic QC 


Summary


ACZ Project ID: L42427Intera Inc.


Silicon, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441244


WG441244ICV 02/05/18 20:12 96ICV II180118-1 19.27 95 105mg/L20


WG441244ICB 02/05/18 20:18ICB U -0.3 0.3mg/L


WG441244LFB 02/05/18 20:31 108LFB II180119-2 10.78 85 115mg/L10.007


L39576-20AS 02/05/18 21:33 .8 106AS II180119-2 11.39 85 115mg/L10.007


L39576-20ASD 02/05/18 21:36 .8 109ASD II180119-2 11.66 285 115mg/L 2010.007


Silver, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441429


WG441429ICV 02/06/18 17:16 105ICV MS180122-2 .02106 90 110mg/L.02004


WG441429ICB 02/06/18 17:19ICB U -0.00015 0.00015mg/L


WG441429LFB 02/06/18 17:22 96LFB MS180123-2 .009572 85 115mg/L.01002


L42333-02AS 02/06/18 17:32 U 98AS MS180123-2 .01968 70 130mg/L.02004


L42333-02ASD 02/06/18 17:35 U 100ASD MS180123-2 .02004 270 130mg/L 20.02004


Sodium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441244


WG441244ICV 02/05/18 20:12 97ICV II180118-1 96.64 95 105mg/L100


WG441244ICB 02/05/18 20:18ICB U -0.6 0.6mg/L


WG441244LFB 02/05/18 20:31 102LFB II180119-2 101.9 85 115mg/L100.0062


L39576-20AS 02/05/18 21:33 13.2 101AS II180119-2 113.9 85 115mg/L100.0062


L39576-20ASD 02/05/18 21:36 13.2 103ASD II180119-2 116.3 285 115mg/L 20100.0062


Strontium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441244


WG441244ICV 02/05/18 20:12 99ICV II180118-1 1.9705 95 105mg/L2


WG441244ICB 02/05/18 20:18ICB U -0.015 0.015mg/L


WG441244LFB 02/05/18 20:31 105LFB II180119-2 .5251 85 115mg/L.5015


L39576-20AS 02/05/18 21:33 .423 99AS II180119-2 .9209 85 115mg/L.5015


L39576-20ASD 02/05/18 21:36 .423 104ASD II180119-2 .9445 385 115mg/L 20.5015


Sulfate     D516-02/-07 - Turbidimetric


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441083


WG441083ICB 01/31/18 12:47ICB U -3 3mg/L


WG441083ICV 01/31/18 12:47 100ICV WI180125-4 20 90 110mg/L20


WG441083LFB 01/31/18 12:59 97LFB WI171212-5 9.7 90 110mg/L10


L42429-01AS  M301/31/18 13:54 2670 -3AS WI171212-5 2640 90 110mg/L1000


L42427-01DUP  M301/31/18 14:31 11300DUP 11400 1mg/L 20
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Inorganic QC 


Summary


ACZ Project ID: L42427Intera Inc.


Thallium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441331


WG441331ICV 02/05/18 12:50 110ICV MS180122-2 .05486 90 110mg/L.05


WG441331ICB 02/05/18 12:53ICB U -0.0003 0.0003mg/L


WG441331LFB 02/05/18 12:56 107LFB MS180123-2 .05346 85 115mg/L.0501


L42432-01AS 02/05/18 13:11 .0011 108AS MS180123-2 .2719 70 130mg/L.2505


L42432-01ASD 02/05/18 13:14 .0011 109ASD MS180123-2 .27385 170 130mg/L 20.2505


Tin, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441244


WG441244ICV 02/05/18 20:12 102ICV II180118-1 2.035 95 105mg/L2


WG441244ICB 02/05/18 20:18ICB U -0.12 0.12mg/L


WG441244LFB 02/05/18 20:31 103LFB II180119-2 1.02 85 115mg/L.989


L39576-20AS 02/05/18 21:33 U 98AS II180119-2 .969 85 115mg/L.989


L39576-20ASD 02/05/18 21:36 U 102ASD II180119-2 1.005 485 115mg/L 20.989


Uranium, dissolved     M200.8 ICP-MS


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441429


WG441429ICV 02/06/18 17:16 102ICV MS180122-2 .05123 90 110mg/L.05


WG441429ICB 02/06/18 17:19ICB U -0.0003 0.0003mg/L


WG441429LFB 02/06/18 17:22 93LFB MS180123-2 .04671 85 115mg/L.05


L42333-02AS 02/06/18 17:32 U 99AS MS180123-2 .09898 70 130mg/L.1


L42333-02ASD 02/06/18 17:35 U 98ASD MS180123-2 .09792 170 130mg/L 20.1


Vanadium, dissolved     M200.7 ICP


ACZ ID Analyzed RecSample QualLower Upper RPDFoundType UnitsPCN/SCN LimitQC


WG441244


WG441244ICV 02/05/18 20:12 101ICV II180118-1 2.0295 95 105mg/L2


WG441244ICB 02/05/18 20:18ICB U -0.015 0.015mg/L


WG441244LFB 02/05/18 20:31 108LFB II180119-2 .5372 85 115mg/L.4985


L39576-20AS 02/05/18 21:33 U 105AS II180119-2 .5257 85 115mg/L.4985


L39576-20ASD 02/05/18 21:36 U 109ASD II180119-2 .5439 385 115mg/L 20.4985


Page 12 of 18L42427-1802121511







BD[ Laboratories, Inc.
2773 Downhill Drive Steamboat Springs, CO  80487 (800) 334-5493


Inorganic Extended 


Qualifier Report


ACZ Project ID: L42427Intera Inc.


ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM


Q12 A filtered sample was used for analysis because an 


unfiltered sample was not available.


SM2310B - TitrationAcidity as CaCO3WG4412961L42427-01


RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).


SM2310B - Titration


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPAluminum, dissolvedWG441244


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPBarium, dissolved


QB Method-specified preservation criteria cannot be met due to 


sample matrix.


M200.7 ICPBoron, dissolvedWG441392


DC Sample required dilution.  Non-target analyte exceeded 
calibration range.


M300.0 - Ion ChromatographyBromideWG441376


RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).


M300.0 - Ion Chromatography


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPCalcium, dissolvedWG441244


M2 Matrix spike recovery was low, the recovery of the 
associated control sample (LCS or LFB) was acceptable.


SM5310BCarbon, dissolved organic (DOC)WG441417


RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).


SM5310B


BE Target analyte in continuing calibration blank (CCB) at or 
above the acceptance criteria.  Target analyte was not 
detected in the sample [< MDL].


M200.8 ICP-MSCopper, dissolvedWG441331


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


M200.8 ICP-MS


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPIron, dissolvedWG441244


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPLithium, dissolved


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPMagnesium, dissolved


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 
level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


M200.8 ICP-MSManganese, dissolvedWG441331


DA Sample required dilution due to reactivity.M245.1 CVAAMercury, dissolvedWG441075


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M245.1 CVAA


DD Sample required dilution due to matrix color or odor.M353.2 - Automated Cadmium 
Reduction


Nitrate/Nitrite as N, dissolvedWG441034


H3 Sample was received and analyzed past holding time.M353.2 - Automated Cadmium 
Reduction


DD Sample required dilution due to matrix color or odor.M353.2 - Automated Cadmium 
Reduction


Nitrite as N, dissolved


H3 Sample was received and analyzed past holding time.M353.2 - Automated Cadmium 
Reduction


RA Relative Percent Difference (RPD) was not used for data 
validation because the concentration of the duplicated 
sample is too low for accurate evaluation (< 10x MDL).


M353.2 - Automated Cadmium 
Reduction


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 - ICPPhosphorus, dissolvedWG441244


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPPotassium, dissolved


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPSilicon, dissolved


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPSodium, dissolved


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPStrontium, dissolved


M3 The spike recovery value is unusable since the analyte 
concentration in the sample is disproportionate to the spike 


D516-02/-07 - TurbidimetricSulfateWG441083


REPAD.15.06.05.01
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Inorganic Extended 


Qualifier Report


ACZ Project ID: L42427Intera Inc.


ACZ ID PARAMETER QUAL DESCRIPTIONMETHODWORKNUM


level. The recovery of the associated control sample (LCS 
or LFB) was acceptable.


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPTin, dissolvedWG441244


QB Method-specified preservation criteria cannot be met due to 
sample matrix.


M200.7 ICPVanadium, dissolved


REPAD.15.06.05.01
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Certification 


Qualifiers


ACZ Project ID: L42427Intera Inc.


Metals Analysis


The following parameters are not offered for certification or are not covered by AZ certificate #AZ0102.


Phosphorus, dissolved M200.7 - ICP


Silicon, dissolved M200.7 ICP


The following parameters are not offered for certification or are not covered by NELAC certificate #ACZ.


Silicon, dissolved M200.7 ICP


REPAD.05.06.05.01
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Sample


Receipt


Intera Inc.
RIOAL.M001 LISBON Task F-4.2


ACZ Project ID:


Date Received:


Received By:


01/30/2018 10:51


L42427


Date Printed: 1/31/2018


 Chain of Custody Related Remarks


 Client Contact Remarks


NANOYES


X


X


X


X


X


1) Is a foreign soil permit included for applicable samples? 


2) Is the Chain of Custody form or other directive shipping papers present?


3) Does this project require special handling procedures such as CLP protocol?


4) Are any samples NRC licensable material?


5) If samples are received past hold time, proceed with requested short hold time analyses?


6) Is the Chain of Custody form complete and accurate?


7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?


 Receipt Verification


NANOYES


X


X


X


X


X


X


X


X8) Are all containers intact and with no leaks?


9) Are all labels on containers and are they intact and legible?


10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?


11) For preserved bottle types, was the pH checked and within limits?


12) Is there sufficient sample volume to perform all requested work?


13) Is the custody seal intact on all containers?


14) Are samples that require zero headspace acceptable?


15) Are all sample containers appropriate for analytical requirements?


16) Is there an Hg-1631 trip blank present?


17) Is there a VOA trip blank present?


18) Were all samples received within hold time?


Samples/Containers


X


X


X


X


 Shipping Containers


A change was made in the Sample ID: Date:Time. Analy ses 
Requested section prior to ACZ custody.  


L42427-01 Container B1944051 (GREEN): Added .5 mls nitric acid 
to the sub-sample.  The pH is 8. 


L42427-01 Container B1944052 (BLUE): Added .5 mls sulfuric acid 
to the sub-sample.  The pH is 9. 


L42427-01 Container B1944049 (RAW): There is limited supply in 
this container.   


L42427-01 : Created a green and blue from the white.  Deleted 
analysis from amber container which was not received


Some parameters were received past hold time.   


X


1


NA indicates Not Applicable


REPAD LPII 2012-03
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Sample


Receipt


Intera Inc.
RIOAL.M001 LISBON Task F-4.2


ACZ Project ID:


Date Received:


Received By:


01/30/2018 10:51


L42427


Date Printed: 1/31/2018


Client must contact an ACZ Project Manager if analysis should not proceed for samples received 
outside of their thermal preservation acceptance criteria.


Cooler Id  Temp(°C)      Temp      Rad(µR/Hr)  Custo dy Seal
                     Criteria(°C)                 Intact?
---------  --------  ------------  ----------  ------------
4564       1.8       <=6.0         13          Yes


Was ice present in the shipment container(s)?


Yes - Wet ice was present in the shipment container(s) but was thawed by receipt at ACZ.


The preservation of the following bottle types is not checked at sample receipt: Orange (oil and 
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal 
coliform), EDTA (sulfite), HCl preserved vial (organics), Na2S2O3 preserved vial (organics), and 


HG-1631 (total/dissolved mercury by method 1631).


1


REPAD LPII 2012-03
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