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Section 1
Introduction

This report presents results of a groundwater sampling event that occurred in July and August
2019, from three nested/clustered monitoring well sites located in the Mound Basin in Ventura
County, California (Figure 1). This work was performed as part of the Mound Basin Groundwater
Sustainability Agency (MBGSA) water quality and isotope study. The primary objective was to
better understand the groundwater flow system of the basin, which has multiple aquifers. Specific
issues addressed in this report include (1) the sources and mechanisms of groundwater recharge,
(2) groundwater age and dynamics, (3) interconnections between aquifers, and (4) interaction
between surface water and groundwater, all of which the MBGSA desires to better understand.

The Mound Basin has a series of aquifers with varying water quality characteristics, including
poorer-quality groundwater in the semi-perched (shallow) alluvial aquifer and at least one area of
highly mineralized “warm” water reportedly at depth. The mineralized water could be sourced
from older formations underlying the basin and directed upward along an unmapped fault zone.
Additionally, groundwater levels in some areas such as near Kimball Road have proven difficult
to calibrate in UWCD’s groundwater flow model (UCWD 2018). Investigation of the sources of
recharge to the different aquifers could help refine the Ventura regional groundwater flow model,
which is a numerical groundwater flow model developed by UWCD. Moreover, insights gained
may improve the MBGSA’s ability to manage groundwater quality.

Groundwater analysis of ion tracers, stable isotopes, and radioactive isotopes was performed
in this study, as the evaluation of these constituents has been shown in adjacent basins to be useful
for identifying sources and mechanisms of groundwater recharge and better understanding
interactions between aquifers. For example, the isotopic composition of groundwater (expressed
as the relative abundance of oxygen-18 (5'%0) and deuterium (8D)) was used to distinguish
between river leakage, regional recharge, and imported water in the nearby Los Posas Valley
(Izbicki and Martin 1997). Also, age dating using radioactive isotopes (tritium and carbon-14) was
used to confirm that shallow aquifers were being recharged by local streams, but some deeper
aquifers were isolated and contained groundwater that was thousands of years old. Finally, in a
more-recent study, lzbicki et al. (2005) used a combination of ion tracers and isotopes to
demonstrate that high chloride concentrations in some deep groundwater in the Pleasant Valley
Basin was associated with underlying oil-field production water.

The remainder of this document is divided into the following sections:
e Section 2 provides an overview of groundwater sampling and analysis.
e Section 3 summarizes the groundwater data and provides preliminary interpretations.

e Section 4 discusses the implications of results for understanding the groundwater flow
system.



Section 2
Methods

2.1 Physical Setting

The Mound Basin is located in Ventura County, California, and has been an important source
of water supply to both agricultural and municipal users since at least the 1920s (Figure 1). The
basin is characterized by a low-lying alluvial plain which gently rises in a northerly direction
(UWCD 2012). It is the westernmost basin within the Santa Clara River Valley drainage and is
approximately seven miles long and four miles wide (approximately 10,000 acres). The majority
of the Mound Basin is occupied by the city/suburban environment of San Buenaventura (Ventura),
California. The remainder of the basin is occupied by agricultural lands.

Active thrust/reverse faults border the basins of the Santa Clara River Valley contributing to
the uplift of the adjacent mountains and down-dropping of the basins. This configuration creates
the elongated mountains and valleys that dominate Santa Barbara and Ventura Counties. Basins
are filled with sediments that were deposited in both marine and terrestrial settings and have a total
stratigraphic thickness that exceeds 55,000 feet. Basins on the coast, including the Mound Basin,
are filled with recent sediments deposited on a wide delta complex that formed at the terminus of
the Santa Clara River.

Figure 2 shows the relationship between the major hydrostratigraphic units (i.e., aquifers and
aquifer systems) and the geologic formations and their ages, as typically defined for the region.
The semi-perched (shallow) alluvial aquifer, Oxnard aquifer, and Mugu aquifer comprise the
Upper Aquifer System (UAS) and the Hueneme and Fox Canyon aquifers comprise the Lower
Aquifer System (LAS). In the Mound basin, the stratigraphic equivalent to the Oxnard aquifer is
dominated by clay deposits and coarse-grained units and tends to be sparser and more lenticular in
nature compared to the Oxnard aquifer in adjacent groundwater basins. Also, the Grimes Canyon
aquifer is not present in the Mound basin. The relative position of hydrostratigraphic units to
structural features (faults and synclines) is shown in a series of cross-sections in Figures 3A
through 3C. Groundwater generally flows from east to west in the Mound Basin (Figure 4).

2.2 Sampling Locations

Three nested/cluster groundwater monitoring well sites in the Mound Basin were sampled for
this study. As shown in Figure 1, sampled groundwater wells included (from west-to-east):

e Well cluster 02N23W15J01S-03S (Marina Park);
o Well cluster 02N22W07M01S-03S (Camino Real Park); and,
e Nested wells 02N22W09L03S-04S (Kimball Park).

The three well sites contain a total of eight (8) distinct screened groundwater intervals, with
depths ranging between 170 and 1,280 ft.-bgs (UWCD 2012). The two wells at Kimball Park were
both screened in the Hueneme aquifer (from 480 to 510 feet below ground surface (ft.-bgs), and
890 to 950 ft.-bgs; Table 1). The nested wells at Camino Real Park and Marina Park were screened



in multiple aquifers, including (from shallowest to deepest) the semi-perched (shallow) alluvial
aquifer, the Mugu aquifer, and the Hueneme aquifer.

For comparative purposes, groundwater data was supplemented with ion and isotopic data from
adjacent basins from the USGS’s National Water Information System (USGS 2019). This data was
originally collected during separate USGS investigations in the early 1990s and 2002 (Izbicki et
al. 1995; Izbicki et al. 2005). Locations of the supplemental groundwater sampling data selected
for this study are shown in Figure 1, and descriptions are provided in Table 1.

2.3 Sampling Methods

Groundwater sampling and analysis procedures are described in the Sampling and Analysis
Plan (SSP&A 2019). Groundwater was collected using a pneumatic bladder pump and low flow
sampling methods. Sampling involved placing the water-intake in the middle or slightly above the
middle of the screened interval and pumping at a rate (typically <0.5 L/min) so as to not result in
significant water level drawdown (<0.1 m) (Puls and Barcelona, 1996).

All wells were purged prior to sampling. The volume purged was at least equal to the screen
interval volume. Water levels were monitored during purging and recorded. Also, temperature,
specific conductance, pH, oxidation-reduction potential (ORP) and dissolved oxygen were
recorded during well purging until all field parameters had stabilized. Completed field sampling
forms are included as Appendix A.

Water samples designated for laboratory analysis were collected directly into appropriate
containers provided by the laboratories. Samples requiring filtration were collected using clean,
dedicated, in-line 0.45-micron capsule filters. The first 200 ml of filtrate was discarded prior to
collecting samples.

2.4 Laboratory Methods

Table 2 lists the various study objectives and which parameters were analyzed to achieve these
objectives. As reported in the table, general geochemical parameters were analyzed to characterize
the composition of groundwater. lonic and isotopic tracers were analyzed to understand recharge
and aquifer interactions. Finally, groundwater age dating was accomplished using tritium (*H) and
carbon-14 (**C). More details are provided in the sampling and analysis plan (SSP&A 2019).

1 MP-240 and CWP-950 included both original and resampled groundwater. There was concern that the original
samples from July, 2019 could have included some groundwater from above the screened interval. However, it was
found that both the original and resampled groundwater had similar results, and therefore both sets are included in this
report (original samples are used for quality control (comparative) purposes). Note that MP-240 is an artesian well, so
no pumping was required. When resampled, three casing volumes of groundwater were purged, which was relatively
more than other wells (Section 2.3).



Section 3
Results and Analysis

This section of the report includes analytical results and preliminary interpretations of those
results. The naming convention used for discussion purposes is presented in Table 1 in the “Sample
Name” column. It includes a well location, based largely on Densmore (1996), and a maximum
well-screen depth. It is important to note that the laboratory analytical reports provided in the
appendices use the naming convention presented in the column “Well ID.” As discussed above,
groundwater data was supplemented with ion and isotopic data from adjacent basins from the
USGS’s National Water Information System. This data is also included in the tables of this report.

Sampled groundwater in the Mound Basin is discussed as either representing shallower (<500
ft.-bgs) or deeper (>500 ft.-bgs) groundwater. This depth distinction is intended for discussion
purposes and does not strictly correspond to the UAS and LAS, respectively. For example, CP-
780 is in the UAS but discussed as representing “deeper” groundwater; CWP-510 is in the LAS
but classified as representing “shallower” groundwater.

3.1 Field Parameters

Field parameters are indicators of the general geochemistry of groundwater. They can also be
used to understand whether or not sampling artifacts may have affected analytical results.
Completed field forms are included as Attachment A. A summary of measured field parameters is
reported in Table 3. Results include the following:

e Conductivity was relatively high (>1,000 pS/cm), with the highest conductivity
measured in shallower groundwater (<500 ft.-bgs) (MP-240, CP-280, and CWP-510).

e pH was near neutral (~7), with slightly lower values in shallower groundwater (<500
ft.-bgs). Values are generally similar to groundwater from the Santa Paula Basin (K1-
216, K3-720, K4-867) and Mound Basin (L1-1775) but are lower than some regional
groundwater.

e Turbidity was low (<5 NTU), indicating formation solids were not being collected with
the water samples, and therefore, laboratory analytical results were of good quality.

e Dissolved oxygen (DO) was detected in all samples.

e ORP, which is a measure of groundwater redox potential, was low (<160 mV) or
negative.

An explanation for the co-occurrence of measurable DO and low ORP is redox disequilibria
in groundwater, whereby reduced forms of redox-sensitive elements occur in disequilibrium with
oxidized forms of others. Although this is a common phenomenon in groundwater, being attributed
to slow redox chemical reactions and/or mixing of groundwater along screen intervals, it could
also result from the purging and low-flow sampling methods employed for this study. Purging was
performed for no less than the amount of water present in the screen interval. This was followed
by low flow sampling, which was designed to minimize drawdown, thereby minimizing the
introduction of casing water. It is possible, however, that some casing water and/or diffusion of



oxygen from above the screen interval could have occurred during sampling. Based on this
possibility, ORP is interpreted to be a more-representative indicator of the actual redox conditions
in groundwater.

3.2 Major lon Concentrations

Table 4 reports the major ion concentrations of groundwater in the Mound Basin and adjacent
basins. This data was evaluated using Piper diagrams and Stiff diagrams to understand the
dominant ions present in groundwater and differences between samples. Geochemical modeling
was additionally performed to further evaluate groundwater-aquifer reactions.

3.2.1 Piper Diagram

The major ion distribution of groundwater is an indicator of the water-rock interactions that
have occurred along a groundwater flow path. This distribution is typically represented with the
construction of a Piper diagram, which is a trilinear diagram consisting of two triangular plots and
one diamond-shaped plot (see Figure 5A). Each of the triangular plots in a Piper diagram depicts
either the cation or anion data as milliequivalent percentages of individual ions. The closer a
particular groundwater sample plots to one of the apices of a triangle, the greater the relative
abundance of that respective ion in the groundwater sample. Data from the two triangular plots in
a Piper diagram are also projected onto the diamond-shaped plot, thereby providing an additional
visual tool to compare geochemical variability between samples. Piper diagrams are useful for
comparing the major ion chemistry of different groundwater samples. To the extent that samples
plot close to one another, they can be considered “similar.” A Piper diagram can also be used to
determine whether or not a groundwater sample represents a mixture of two or more separate
groundwater samples (a mixture will plot on a straight line between end-member components;
Hem 1985).

Figure 5A shows a Piper diagram for groundwater sampled in this study. Most groundwater
clusters in similar regions of the Piper diagram, which is consistent with groundwater having a
similar ionic composition. This is particularly true for the three deepest samples (MP-1070, CP-
1280, and CWP-950). Groundwater is characterized as having no dominant cation, although
calcium is generally the most abundant, followed by sodium. By contrast, sulfate is the dominant
anion, with relatively higher abundances of this ion in shallower groundwater (<500 ft.-bgs) (e.g.,
CP-280 and CWP-510). In the two well clusters where groundwater was sampled at three depths,
the intermediate samples do not fall on a “mixing” line between groundwater above and below,
indicating they are not simple mixtures of groundwater from adjacent aquifers. The major ion
chemistry of these intermediate-depth samples is most similar to the deepest samples.

The Mound Basin has a similar composition to most regional groundwater (Figure 5B). The
primary exception is deeper groundwater from the Oxnard Forebay and Oxnard Plain Basins,
which includes CM3-1490, SG-1250, and PV2-1437 (as shown by Izbicki et al. (2005), PV2-
1437is likely influenced by deeper (saline) oil field production water?). The similarity between
Mound Basin groundwater and other, regional waters is an indication that similar geochemical
processes are responsible for their composition. Geochemical inverse modeling performed by

2 In Figure 5B, PV2-1437 plots closest to oil field produced water.

5



Izbicki and Martin (1997) demonstrated that these processes likely include silicate weathering,
carbonate precipitation, clay precipitation, cation exchange, and organic matter degradation
(driven specifically by sulfate reduction).

3.2.2 Stiff Diagrams

Stiff diagrams graphically represent the major ion composition of surface water and
groundwater. Concentrations of major cations (calcium, magnesium, sodium, and potassium) are
expressed in units of milliequivalents per liter (meg/L) and plotted on the left side of the diagram—
concentrations of major anions (sulfate, carbonate, bicarbonate, and chloride) are similarly plotted
on the right. The width of a Stiff diagram pattern approximates the total ionic content of the sample.
To the extent that a groundwater Stiff diagram pattern is similar to a particular source, it can be
inferred that the sample is potentially derived from (or contains a component of) that source. Stiff
diagrams are useful for understanding general similarities and differences in water; however,
comparisons are qualitative and small differences in ionic composition may be indiscernible. Stiff
diagrams were used in this study to further compare the major ion composition of groundwater.

Stiff diagrams for Mound Basin groundwater are presented in Figure 6A. Groundwater from
deeper wells (>500 ft.-bgs) have similar relative and absolute ion concentrations. By contrast,
groundwater from the shallowest well in each of the nested/clustered monitoring wells (MP-240,
CP-280, and CWP-510) has much higher concentrations of dissolved ions. The distribution and
concentrations of ions in shallower groundwater (<500 ft.-bgs) are dissimilar to groundwater and
surface water from adjacent basins (Figures 6B through 6D). Dissolved constituents in
groundwater from less than 500 ft.-bgs are therefore not derived from mixing of regional waters,
but instead, from reactions with local, aquifer minerals. It is important to note that MP-240 and
CP-280 are both screened in the semi-perched (shallow) alluvial aquifer (Table 1), and therefore,
may have interacted with a different mineral suite.

3.2.3 Geochemical Modeling

Geochemical modeling was performed using the USGS-supported geochemical software
PHREEQC (Parkhurst and Appelo 1999) to understand the origin of dissolved constituents in
groundwater. PHREEQC uses reported groundwater chemistry to predict mineral saturation
indices® (SI), which are useful indicators of mineral stability, and can be used to infer the presence
of reactive aquifer minerals. Considering uncertainties in chemical analyses and thermodynamic
data used to compute mineral solubility products, Sl values falling within a range of +0.5 are
interpreted as representing apparent equilibrium between groundwater and that mineral, which
implies the mineral likely occurs in the aquifer, and is buffering groundwater composition.

3 As concentrations of dissolved aqueous species that comprise a particular mineral increase, the tendency for that
mineral to precipitate out of groundwater is enhanced. This tendency is defined mathematically by a value called the
saturation index (SI), which is expressed on a logarithmic scale as the ratio of the concentration of ions in solution to
the concentration required for mineral precipitation to occur. SI values greater than zero indicates supersaturation and
a tendency for a mineral to precipitate from the groundwater, whereas Sl less than zero indicate undersaturation (i.e.
a mineral would tend to dissolve into groundwater, if present).



Table 5 presents calculated saturation indices (Sls) for a group of minerals that were selected
for their potential to inform on the origin of major ion, redox, and/or isotopic species. All Mound
Basin and regional groundwaters are supersaturated with respect to calcite (SI > 0). This result is
consistent with the reported identification of calcite in regional aquifer sediments (Densmore
1996). Also, CWP-510 and CP-280 are saturated or supersaturated with respect to gypsum
(CaS0g4), which is also consistent with its occurrence in regional aquifer sediments (Densmore
1996, as cited by Izbicki et al. 2005). Although the SI of gypsum for groundwater sample MP-240
is slightly less than zero (-0.4), this Sl is within a range of +0.5, and could still represent some
interaction with gypsum along the groundwater flow path®.

In summary, the origin of dissolved constituents in deeper Mound Basin groundwater (>500
ft.-bgs) is likely similar to other groundwater from adjacent basins. By contrast, shallower Mound
Basin groundwater (<500 ft.-bgs) has additionally interacted with gypsum (and potentially other
evaporite minerals such as halite) that may not be as abundant in deeper aquifer materials. Gypsum
mineral dissolution can explain observed differences in major ion chemistry between shallower
groundwater (MP-240, CP-280, and CWP-510) and other Mound Basin and regional groundwater.

3.3 Redox Parameters

The term “redox” is an abbreviation for “reduction-oxidation,” which is a chemical reaction
that transfers electrons between two redox-sensitive elements. In redox reactions, the net charge
(or valence) of one element is increased, while the valence of the other is reduced. Redox reactions
in groundwater aquifers are predominantly terminal electron accepting processes (TEAPS), which
couple the conversion of redox-sensitive elements from their oxidized to reduced forms with the
microbiological oxidation of naturally occurring organic matter®. TEAPs occur in a sequence
based on metabolic efficiency (i.e. potential energy yield) of the associated redox reaction, with

# The geochemical model PHREEQC was also used for geochemical inverse modeling, which involves a series of
mass balance calculations to identify the mass transfer processes (such as specific mineral dissolution reactions) that
are most consistent with reported groundwater chemistries. Specifically, inverse modeling was used to identify mineral
reactions that potentially explain observed differences in major ion concentrations between shallower (<500 ft.-bgs)
and deeper Mound Basin groundwater (>500 ft.-bgs). Although not reported in any tables, it was found that the inverse
model could only reproduce groundwater in MP-240, CP-280, and CWP-510 if gypsum dissolution were included (in
addition to dissolution/precipitation of other minerals in common with deeper groundwater). Gypsum dissolution is
important because it could indicate the presence of soluble salts (evaporites) that affect water quality in the semi-
perched (shallow) alluvial aquifer.

5> TEAPs, or terminal electron accepting processes, are microbiologically mediated reactions that convert redox-
sensitive elements from their oxidized to reduced forms, while simultaneously oxidizing natural organic carbon
present in an aquifer. TEAPs are largely driven by molecular hydrogen (Hz), which is derived from the fermentation
of natural (or anthropogenic) organic matter. In each TEAP, microorganisms obtain energy by transferring electrons
from H; to naturally occurring electron acceptors (such as oxygen, nitrate, iron (I11), manganese (1V), sulfate, and
carbon dioxide). Significantly, each TEAP has a different affinity for H, uptake, with microbes that respire using more
electrochemically positive electron acceptors (such as dissolved oxygen) able to survive at lower H, levels in
groundwater. TEAPs occur in a sequence based on metabolic efficiency (i.e. potential energy yield) of the associated
redox reaction. Aerobic respiration continues until there is insufficient oxygen. It is followed in sequence by
denitrification, manganese reduction, iron reduction, sulfate reduction, and finally, methanogenesis.



aerobic respiration followed by denitrification, manganese reduction, iron reduction, sulfate
reduction, and finally, methanogenesis. The predominant TEAPs in groundwater can often be
inferred from concentrations of redox-sensitive elements. For example, elevated concentrations of
nitrate (>0.5 mg/L), manganese (>0.05 mg/L), iron (>0.1 mg/L), and/or the presence of sulfide
indicate nitrate-reducing, manganese-reducing, iron-reducing, and sulfate-reducing conditions,
respectively (Jurgens et al. 2009). All TEAPs generate dissolved inorganic carbon (DIC).

Redox conditions in the Mound Basin change from more oxidizing to more-reducing
conditions with depth, which is what would be expected from presumably greater groundwater
residence times at depth and the occurrence of TEAPs®. Evidence for more-oxidized, shallower
groundwater includes relatively high nitrate and manganese concentrations at CP-280 and CWP-
510, and high manganese concentrations at MP-240 (Table 6). By comparison, evidence for more-
reduced, deeper groundwater includes relatively high iron concentrations at CP-780, CP-1280, and
MP-1070". Differences in redox conditions with depth are important because they are an additional
line-of-evidence that there is a lack of strong interaction between shallower (<500 ft.-bgs) and
deeper groundwater (>500 ft.-bgs). Differences are also important because they indicate TEAPS,
which potentially affect the interpretation of stable and radiogenic carbon isotope data—the
introduction of DIC from natural organic matter can change the §*C of groundwater and dilution
of the DIC pool from aquifer sources requires corrections to reported *4C ages (Izbicki and Martin
1997).

It is important to note that the source of the high nitrate concentrations at CWP-510 and CP-
280 cannot be determined based on data collected in this study. Although nitrate and elevated DOC
(which co-occurs with nitrate) are typically associated with surface water and/or irrigation
recharge, the very high nitrate values in groundwater in the Mound Basin are potentially
incompatible with this source. For example, as discussed above, there is evidence for evaporite
mineral interactions, which could include shallow/vadose zone nitrate deposits that have been
reported to occur in Southern California (Mansfield and Boardman 1932). Also, as discussed
below, age dating indicates groundwater recharge occurred more than 1,000 years ago®, which
implies groundwater nitrate potentially pre-dates irrigation activities.

& More-reducing conditions commonly occur along a ground water flow path as organic matter degradation continues,
and TEAPs proceed from aerobic respiration using (O2) to denitrification, manganese reduction, iron reduction, sulfate
reduction, and finally, methanogenesis. Importantly, manganese reduction and iron reduction involve the reductive
dissolution of manganese and iron-bearing minerals, which results in elevated groundwater iron and manganese
concentrations. Subsequent TEAPs involving sulfate reduction generates sulfide, which can be measured in
groundwater.

" In addition, Izbicki et al. (2005) found evidence that sulfate-reducing conditions occur at even greater depths (i.e.,
measurable sulfide was reported in P\VV2-1437).

8 In order to resolve the source of nitrate, additional isotopic and/or groundwater characterization would be required.
Analyses that could be performed to determine the source of nitrate, and whether or not shallow groundwater has a
more-recent component associated with agricultural use of groundwater, includes compound-specific isotope analysis
(CSIA) on Y0 in nitrate, measurement of perchlorate concentrations in groundwater (which could co-occur with



3.4 Trace lon Concentrations

Conservative ions such as chloride, bromide, and boron can be useful for determining sources
of dissolved groundwater constituents because they typically occur at fixed ratios in saline waters
such as seawater and oil field production water. For example, Izbicki et al. (2005) used ratios of
chloride-to-bromide (CI/Br), chloride-to-iodide (CI/I), chlorine-to-barium (CI/Ba), and chlorine-
to-boron (CI/B) to identify impacts in some deeper groundwater in the Oxnard Plain and Pleasant
Valley Basins from oil-field production water. As shown in Figures 7A and 7B, groundwater
sample PVV2-1437 has similar ion ratios to, and plots near a mixing line with, oil field production
water®.

Most groundwater in the Mound Basin has similar ion ratios as groundwater from adjacent
basins (Figures 7A through 7C), which is consistent with a similar source of dissolved constituents
(as discussed above). Although this generalization does not apply to the three shallower samples
(MP-240, CP-280, and CWP-510), lines-of-evidence suggest these samples are similarly
unimpacted by either seawater intrusion or oil-field production water. For example, MP-240
(which is closest geographically to the ocean) is more depleted in bromide and boron (and iodide,
which is non-detect; Table 7) than groundwater that may have mixed with saline waters—this is
reflected in low ratios of CI/Br and CI/B relative to the mixing lines of Izbicki et al. (2005) (see
Figures 7A and 7C, respectively). Also, although CWP-510 and CP-280 plot near potential mixing
lines with these saline sources, the primary dissolved anion in these samples is sulfate, which if
derived from evaporites, implies a potential similar evaporitic origin for chloride. Finally, it is
important to note that the barium-to-chloride ratios are not diagnostic of the source of chloride
because all groundwater is supersaturated with respect to barite (BaSOa4) (Table 5)—this implies
barium is predominantly a fixed value and the chloride-to-barium ratio would be expected to vary
linearly with chloride concentrations, which it does (Figure 7B).

3.5 Stable Isotopes

3.5.1 Oxygen and Hydrogen Isotopes (520 & 8D)

Stable oxygen and hydrogen isotope ratios of groundwater are often used to determine recharge
sources (e.g., infiltration of local versus orographic precipitation, evaporated surface waters); they
can also be used to identify mixing between different water sources. Figure 8A is a water isotope
plot showing Mound Basin groundwater samples relative to the global meteoric water line
(GMWL). In general, waters that have recharged from areas of higher elevation and/or cooler
temperatures are “depleted” in §'80 and 8D and plot at lower values along the GMWL than more

natural nitrates), and supplemental age dating using methods such as sulfur hexafluoride (SF6), chlorofluorocarbons
(CFCs), and isotopes of helium.

® The mixing lines shown in the Figures 7A through 7C are based on mixing between seawater or oil-field production
water and an initial groundwater composition reported in Izbicki et al. (2005). In fact, mixing lines are very specific
to the groundwater endmember selected for presentation. The selected line in the figures is for demonstration purposes.



“enriched” samples. In addition, samples that have undergone significant evaporation generally lie
to the right of the line due to isotopic fractionation during the evaporation process®.

As shown in Figure 8A (and reported in Table 7), Mound Basin groundwater predominantly
plots along the GMWL. This result is consistent with groundwater recharge originating from
meteoric/precipitation sources. Shallower groundwater in the basin (<500 ft.-bgs) is more
isotopically enriched than deeper groundwater (>500 ft.-bgs), which is consistent with recharge
for deeper groundwater occurring at relatively higher elevations and/or cooler temperatures®®.
Finally, intermediate wells in a cluster are more depleted than the deepest wells, which indicates a
lack of systematic change in water isotope ratios as a function of depth and is inconsistent with
significant connection (and mixing) between aquifers.

As shown in Figure 8B, §'0 and 8D in Mound Basin groundwater is generally within the
range of other, regional groundwater; however, Mound Basin groundwater is more isotopically
enriched as a whole, with little to no contribution from surface water such as the Santa Clara River
in the shallowest wells. This finding that shallower groundwater in the Mound Basin is
significantly enriched relative to the Santa Clara River, is different than previous studies on the
Oxnard Plain. For example, Izbicki et al. (1996) reported that shallower groundwater is more
isotopically depleted than deeper groundwater (due to groundwater recharge from surface water
such as the Santa Clara River, which drains the surrounding mountains). It is important to note that
the Mound Basin wells in this study are farther from the Santa Clara River and potential surface
water sources than the wells evaluated in Izbicki et al. (1996).

3.5.2 Oxygen and Sulfur Isotopes of Sulfate (§180-SO4 & §3*S-SO4)

Compound-specific isotope analysis (CSIA) of oxygen and sulfur isotopes in sulfate (5'20-
S04 & §%S-S04) is commonly used to identify the source(s) of sulfate in groundwater. This is
accomplished by plotting groundwater isotopic ratios of &%*S-SO4 against either sulfate
concentrations or §'¥0-SO4 and comparing the isotopic signatures to potential sources of sulfate.
Data is interpreted by assuming that groundwater samples that plot near a particular source
potentially contains sulfate derived from that source.

As shown in Figure 9A, marine evaporite minerals containing sulfate (such as gypsum) are
isotopically enriched in §**S-SO, relative to sulfate derived either from terrestrial evaporite
(gypsum) minerals or the oxidation of sulfides (such as pyrite, FeS>) (Clark and Fritz 1997; Cook
and Herczeg 2000). The “Marine Gypsum Dissolution” line shown in the figure was used by
Izbicki et al. (2005) to represent groundwater isotopic compositions expected from sulfate derived
from the dissolution of marine gypsum. Similarly, the “Sulfate Reduction” line was used to
represent groundwater isotopic compositions expected from reduction of groundwater sulfate to
sulfide. As an example of how isotopic signatures can be used, Izbicki et al. (2005) hypothesized

10 Because there is often some local deviation from the GMWL, a local meteoric water line (LMWL) is sometimes
used to define the isotope patterns of local precipitation; however, it is not known if a LMWL has been published for
this basin.

11t is unclear if water isotopes from shallower groundwater samples CWP-510 and CP-280 represent an evaporation
component because the shift in these samples from the GMWL may fall along a LMWL, which has not been defined.
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that the relative isotopic depletion of §**S-SO4 in PV2-1437 was evidence of sulfate reduction
and/or mixing with oil-field production water.

Deeper groundwater in the Mound Basin (>500 ft.-bgs) generally clusters between a §3*S-SO4
ratio of -7 to -8%o (Figure 9A; Table 7). Although CP-780 is slightly depleted (-5%o) relative to
other deeper groundwater, this difference is likely insignificant, given the much larger scatter
found in groundwater from adjacent basins (Izbicki et al. 2005). In contrast to this tight clustering
of isotopic signatures, shallower Mound Basin groundwater (<500 ft.-bgs) has higher sulfate
concentrations and a more depleted §34S-SO4 signature.

As shown in Figure 9B, the isotopic composition of §%#S-SO4 and §'®0-SO4 in shallower
groundwater (<500 ft.-bgs) predominantly lies within the field of terrestrial evaporites, which
indicates sulfate in these groundwater samples was predominantly derived from the dissolution of
terrestrial gypsum in aquifer sediments. This result is consistent with other lines-of-evidence
discussed above, such as gypsum saturation indices at or near zero for groundwater samples MP-
240, CP-280, and CWP-510, and the reported presence of gypsum in adjacent groundwater
aquifers (Densmore 1996). The origin of sulfate in deeper Mound Basin groundwater (>500 ft.-
bgs) samples cannot be determined based on the potential source signatures shown in Figure 9B.
According to Izbicki et al. (2005), sulfate in most groundwater in adjacent basins originates from
the oxidation of sulfide minerals.

3.5.3 Stable Carbon Isotopes (32C)

Carbon isotopes (8*3C) are used to identify the source(s) of dissolved inorganic carbon in
groundwater. As with sulfur and oxygen isotopes of sulfate, this is accomplished by plotting
groundwater isotopic ratios of 8*3C against either dissolved inorganic carbon (DIC) or dissolved
organic carbon (DOC) concentrations and comparing groundwater isotopic signatures to potential
sources of carbon. Data is interpreted by assuming that groundwater samples that plot near a
particular source potentially contains carbon derived from that source. It has been shown that the
primary sources of DIC in regional groundwater include marine carbonates (0%o), dissolved soil
gas (-22 to -15%o), oxidized marine organic carbon (-15 to -17%o), and dissolved methane (-55%o)
(Clark and Fritz 1997; Izbicki and Martin 1997; Izbicki et al. 2005).

As shown in Figure 10 (and reported in Table 7), most Mound Basin groundwater has a similar
513C isotopic signature as groundwater from adjacent basins. According to inverse modeling
presented in Izbicki and Martin (1997), this isotopic composition can be explained by DIC from
organic matter oxidation, which leads to depleted §*3C near -15%o'2.

Groundwater samples MP-240 and CP-280 are enriched in DIC, but further depleted in 3*3C.
Although these results could be considered evidence of additional oxidation of organic matter
(Izbicki and Martin 1997), other factors must be considered based on differences in the geology
and geochemistry of shallower groundwater (<500 ft.-bgs). For example, natural mineral

12 According to Izbicki and Martin (1997), more-depleted isotopic ratios were evidence of interactions with methane.
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dissolution in the semi-perched (shallow) alluvial aquifer may have included terrestrial carbonates
present as cementing agents®® (with different isotopic signatures than deeper, marine carbonates).

In summary, carbon isotopes indicate a similar source of DIC in the Mound Basin as adjacent
basins. This likely includes carbon derived from the oxidation of natural organic matter. In
shallower groundwater (such as MP-240 and CP-280) there may be an additional contribution of
DIC from dissolution of carbonate minerals.

3.6 Age Dating

Age dating was performed using tritium (3H) and carbon-14 (**C). Tritium is the unstable,
radioactive isotope of hydrogen, with a half-life of 12.43 years. Beginning in the 1950s, there was
a rapid increase of tritium in the atmosphere due to atmospheric testing of nuclear weapons, which
was banned in 1962. The increase and subsequent decline in atmospheric tritium levels produced
a spike also called the bomb-peak or bomb-pulse that has been quantified. The short half-life makes
tritium a useful isotope for age dating young groundwater. The tritium content of water is
measured radiometrically and reported in tritium units (TU). One TU is equal to one *H'HO
molecule in 108 water (H20) molecules. Izbicki et al. (1996) interpreted groundwater with tritium
concentrations less than 0.3 TU as being recharged prior to 1952.

Carbon-14 (**C), also referred to as radiocarbon, is a radioactive isotope of carbon with a half-
life of 5,730 years. *C is produced by cosmic radiation in the atmosphere and dissolves into
atmospheric moisture and surface waters which eventually recharge groundwater. Once in the
subsurface and assuming no further input of carbon (which is uncommon in most natural systems),
the decay rate of *C can be used to calculate the time elapsed since the water entered the
subsurface; however, due to all of the external inputs of *C that are possible, derivation of age
dates by this method often require carefully-considered corrections. Most notably, corrections are
usually required in groundwater systems where carbonate minerals such as calcite dissolve, or
where organic matter is oxidized, or when sulfate reduction, methanogenesis, or geothermal
processes are involved. Analyses of “C are typically carried out by accelerator mass spectrometry
and reported in units of percent modern carbon (pMC) referenced to 1950 (=100 pMC). The 4C
age is calculated from:

A tl/ 2

where t is age, In is the natural logarithm, A is the measured *C content of the sample, A, is the
initial 1*C content in equilibrium with the atmosphere, q is the dilution factor correction, and tu; is
the half-life of **C (5,730 years).

As reported in Table 8, Mound Basin groundwater has very low (in some cases negative)
tritium concentrations. This indicates groundwater was recharge prior to 1952, and is consistent

13 Geochemical inverse modeling to reproduce &'3C ratios in groundwater could be performed to better understand
processes responsible for the depleted isotopic signatures in MP-240 and CP-280; however, this evaluation is beyond
the scope of the present study.
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with uncorrected ages based on C, which range between 6,295 and 19,202 years. The uncorrected
14C ages in the Mound Basin are similar to uncorrected ages in adjacent aquifers (Table 8).

Izbicki and Martin (1997) used results of geochemical inverse modeling to provide corrections
to the reported *C ages in Table 8 due to dilution of the DIC pool from aquifer DIC sources.
Uncorrected ages are shown in Figure 11A and follow equation 1. By contrast, corrected ages are
significantly younger (see the symbols associated with “Izbicki et al. 1996” in Figure 11B; also,
see Table 8). Due to the similarity in groundwater geochemistry between adjacent aquifers and the
Mound Basin, a curve-fit was applied to the Izbicki et al. (1996) data and used to calculate
corrected groundwater ages in the Mound Basin. For MP-240 and CP-280, an additional dilution
factor correction was applied based on the additional DIC found in these samples (see Figure 10).

Corrected groundwater ages in Mound Basin groundwater are predicted to range from 1,111
to 5,367 years (Table 8). Unlike Izbicki et al. (1996), which found systematic increases in age with
depth and distance from recharge sources, no similar findings are reported. This is likely due to
the “simple” correction used in the present study, which requires refinement. Consequently, a more
general conclusion applicable to the data in this study is that groundwater is at least 1,000 years
old.
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Section 4
Summary and Conclusions

There were four primary objectives of this study. A summary of findings as they apply to these
objectives include the following:

1. Sources and mechanisms of groundwater recharge: Groundwater is meteoric, as
evidenced by stable oxygen and hydrogen isotope ratios of groundwater that largely plot
along the GMWL. The relatively depleted 530 and 8D signatures of deeper groundwater
(>500 ft.-bgs) indicates recharge at higher elevation and/or cooler temperatures than
shallower groundwater (<500 ft.-bgs).

2. Groundwater age and dynamics: Groundwater at the sampled wells is more than 1,000
years old. There is uncertainty about the exact age owing to complexities in correcting 14C
ages for dilution by aquifer DIC sources (a more-comprehensive evaluation of stable and
radiogenic isotope carbon data to refine age calculations was beyond the scope of this
study). Also, tritium activities occur at low levels and do not indicate that there is a recent
(post-1950s) recharge component to groundwater.

3. Interconnections between aquifers: There appear to be limited interactions vertically
between aquifers, regardless of formation. Shallower groundwater (<500 ft.-bgs) is
geochemically- and isotopically distinct (even between CWP-510 and CWP-950, both of
which are screened in the Hueneme aquifer). There is also no evidence for interactions
between Mound Basin groundwater and deeper, mineralized water. Conditions in the
Mound Basin are more-oxidizing and exhibit ion and isotopic ratios that are dissimilar to
groundwater that has been impacted by deep, oil-field production water.

4. Interaction between surface water and groundwater: There is no evidence for
significant interactions between shallower groundwater (<500 ft.-bgs) and the Santa Clara
River. In fact, 'O and 8D signatures of shallower groundwater are distinctly different
than the Santa Clara River. There is also no significant evidence for interactions between
shallower groundwater and seawater, as the ionic composition of groundwater is
inconsistent with a seawater source.

Unresolved issues in this study include the source of the high nitrate concentrations in CP-280
and CWP-510. Although nitrate and DOC are elevated in shallower groundwater, which is
consistent with an agricultural origin, an alternative explanation is that nitrate is derived from
nitrate deposits that may occur in semi-perched (shallow) alluvial aquifers in Southern California.
For example, there is major ion and isotopic evidence for interactions between shallower
groundwater (<500 ft.-bgs) and other evaporites such as gypsum. CSIA on O in nitrate,
measurements of perchlorate concentrations in groundwater (which could co-occur with natural
nitrates), and supplemental age dating using sulfur hexafluoride (SF6), chlorofluorocarbons
(CFCs), and isotopes of helium could help resolve whether or not shallower groundwater is being
impacted by groundwater used for irrigation.
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Figure 1. Location map showing the Mound Basin wells sampled for this study and supplemental wells in adjacent basins used for comparison.




Figure 2. Schematic diagram of general aquifer systems (UWCD 2012).




Figure 3A. Location map for United Water cross-sections J-J’ and P-P” (UWCD 2012).




Figure 3B. United Water cross-sections J-J* (UWCD 2012)




Figure 3C. United Water cross-sections P-P’ (UWCD 2012).




*The boundaries of the Mound Basin were modified in late 2019; however, this figure shows the
boundaries at the time of sample collection (summer 2019). Changes made to the boundaries in late
2019 do not affect the conclusions presented in this report.

Figure 4. Generalized conceptual groundwater flow paths (UWCD 2012).




Figure 5A. Piper diagram of groundwater in the Mound Basin.




Figure 5B. Piper diagram of groundwater in the Mound Basin and adjacent basins.




Figure 6A. Stiff diagrams of groundwater in the Mound Basin.




Figure 6B. Stiff diagrams of groundwater in the Santa Paula, Mound, and Pleasant Valley Basins.




Figure 6C. Stiff diagrams of groundwater in the Oxnard Forebay and Oxnard Plain Basins.




Figure 6D. Stiff diagrams of potential sources of dissolved constituents in the Mound Basin.




Figure 7A. Ratio of chloride-to-bromide (Cl/Br) as a function of chloride in groundwater and surface water in the Mound Basin and adjacent
basins.




Figure 7B. Ratio of chloride-to-barium (Cl/Ba) as a function of chloride in groundwater and surface water in the Mound Basin and adjacent
basins.




Figure 7C. Ratio of chloride-to-boron (CI/B) as a function of chloride concentration in groundwater and surface water in the Mound Basin and
adjacent basins.




Figure 8A. 5D and 3'30 composition of groundwater in the Mound Basin.




Figure 8B. 8D and 6'%0 composition of groundwater and surface water in the Mound Basin and adjacent basins.




Figure 9A. 3**S-SO, as a function of sulfate (SO,?) concentration in groundwater and surface water in the Mound Basin and adjacent basins.




Figure 9B. §'%0-SO, as a function of 8**S-SO, in groundwater and surface water in the Mound Basin and adjacent basins.




Figure 10. 5'3C as a function of dissolved inorganic carbon concentration in groundwater and surface water in the Mound Basin and adjacent
basins.




Figure 11A. Uncorrected groundwater ages as a function of carbon-14 (14C) in groundwater in the Mound Basin and adjacent basins.




Figure 11B. Uncorrected and corrected groundwater ages as a function of carbon-14 ('#C) in groundwater in the Mound Basin and adjacent
basins.
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Table 1. Description of Mound Basin Groundwater Samples and Other Samples Used for Comparison

Min Max
Sample Depth | Depth Date
Location Well ID Description Sample Name' | (ft.-bgs) | (ft.-bgs)| Sampled?
Marina Park 02N23W15J03S Semi-Perched MP-240 170 240 7/30/2019
Marina Park 02N23W15J03S Semi-Perched MP-240 170 240 8/8/2019
Marina Park 02N23W15J02S Mugu Aquifer MP-660 480 660 7/30/2019
Marina Park 02N23W15J01S | Hueneme Aquifer MP-1070 970 1070 7/30/2019
Marina Park 02N23W15J01S | Hueneme Aquifer MP-1070 (DUP) 970 1070 7/30/2019
Camino Real Park | 02N22W07M03S Semi-Perched CP-280 210 280 8/8/2019
Camino Real Park | 02N22WO07M02S Mugu Aquifer CP-780 710 780 7/31/2019
Camino Real Park 02N22W07M01S | Hueneme Aquifer CP-1280 1200 1280 8/1/2019
Kimball Park 02N22W09L04S | Hueneme Aquifer CWP-510 480 510 7/29/2019
Kimball Park 02N22WO09L03S | Hueneme Aquifer CWP-950 890 950 7/29/2019
Kimball Park 02N22WO09L03S | Hueneme Aquifer CWP-950 890 950 8/8/2019
Santa Paula Basin |003N021W16K001S K1 K1-216 NR 216 8/27/1991
Santa Paula Basin |003N021W16K003S K3 K3-720 NR 720 6/9/1992
Santa Paula Basin |003N022W36K004S K4 K4-867 NR 867 6/10/1992
Santa Paula Basin |003N021W15G001S SP1 SP1-680 660 680 6/14/1994
Santa Paula Basin |003N021W16H005S SP2 SP2-550 530 550 6/16/1994
Mound Basin 002N022W08L001S L1 L1-1775 NR 1775 7/23/1991
Pleasant Valley 002N021W34G005S PV1 PV1-190 170 190 8/19/1993
Pleasant Valley 002N021W34G004S PV1 PV1-380 360 380 8/18/1993
Pleasant Valley 002N021W34G003S PV1 PV1-860 800 860 8/17/1993
Pleasant Valley 002N021W34G002S PV1 PV1-998 938 998 8/17/1993
Pleasant Valley 002N021W34G001S PV2 PV2-1437 403 1437 8/1/2002
Oxnard Forebay [002N022W23B007S SG SG-300 260 300 12/5/1990
Oxnard Forebay [002N022W23B006S SG SG-500 460 500 12/5/1990
Oxnard Forebay [002N022W23B005S SG SG-870 830 870 12/5/1990
Oxnard Forebay [002N022W23B004S SG SG-1150 1110 1150 11/28/1990
Oxnard Forebay [002N022W23B003S SG SG-1250 1210 1250 11/28/1990
Oxnard Forebay [002N022W23B003S SG SG-1250 1210 1250 11/28/1990
Oxnard Forebay [002N021W07L005S SAT SAT-310 270 310 11/27/1990
Oxnard Forebay [002N021W07L004S SAT SAT-540 500 540 11/28/1990
Oxnard Forebay [002N021W07L003S SAT SAT-670 640 670 11/27/1990
Oxnard Plain 001N023W01C005S CM3 CM3-145 120 145 12/4/1990
Oxnard Plain 001N023W01C004S CM3 CM3-695 630 695 12/4/1990
Oxnard Plain 001N023W01C002S CM3 CM3-1490 1470 1490 12/4/1990
Oxnard Plain 001NO021W-6 Produced Water Produced Water - - 11/12/1992
Santa Paula Basin 11113500 Santa Paula Creek| Santa Paula Creek -- -- 4/28/1992
Santa Paula Basin 11113500 Santa Paula Creek | Santa Paula Creek - - 9/1/1992
Santa Paula Basin 3.41742E+14 Santa Clara River | Santa Clara River -- -- 2/28/1991
Santa Paula Basin 3.41742E+14 Santa Clara River | Santa Clara River -- -- 8/31/1992
Other Seawater Seawater Seawater -- -- --

Footnotes: 1) MP-1070 (DUP) is a duplicate sample collected for quality control.
2) MP-240 (7/30/2019) and CWP-950 (7/29/2019) were resampled; The original July samples are reported for comparison.




Table 2. Geochemical and Isotopic Testing Objectives and Parameters

Parameter Type

Parameter Data Objective

Parameter

General
Geochemical
Parameter

Characterize Groundwater
Geochemistry

Conductivity

Dissolved Oxygen

ORP

pH

Temperature

Characterize Groundwater Redox

Dissolved Organic Carbon

Iron

Manganese

Sulfide

Major lon Tracer

Evaluate Sources of TDS

Total Dissolved Solids

Calcium

Magnesium

Potassium

Sodium

Alkalinity (TIC) - Total, Bicarbonate, Carbonate

Sulfate

Chloride

Evaluate Sources of Carbonate

Isotopes of Dissolved Inorganic Carbon (DIC) (613C)

Evaluate Sources of Chloride

Barium

Boron

Bromide

lodide

Evaluate Sources of Sulfate

Isotopes of Sulfate (634S-SO, and 6180-S0O,)

Evaluate Agricultural Sources

Nitrate-N

Nitrite-N
Groundwater Evaluate Recharge Sources Isotopes of Water (5180 and dD)
Tracer Estimate Groundwater/ Recharge|Carbon-14

Age

Tritium




Table 3. Summary of Field Parameters for Groundwater Samples

Field Parameters

Date Temperature| Cond. DO ORP Turbidity pH
Location Sample Name' Sampled? deg.-C uS/cm mg/L mV NTU s.u.
Marina Park MP-240 7/30/2019 16.8 3096 0.94 -30 1 6.65
Marina Park MP-240 8/8/2019 18.6 2330 -- -- Clear 6.44
Marina Park MP-660 7/30/2019 19.1 1180 6 -37.7 3 7.39
Marina Park MP-1070 7/30/2019 17.3 2207 0.85 -143 1 71
Marina Park MP-1070 (DUP) 7/30/2019 -- -- -- -- -- --
Camino Real Park CP-280 8/8/2019 19.93 6003 10.9 90.2 2 6.82
Camino Real Park CP-780 7/31/2019 19.9 1240 5.3 -30.1 3 7.29
Camino Real Park CP-1280 8/1/2019 16.9 1924 0.77 -138 5 7.09
Kimball Park CWP-510 7/29/2019 19.3 6220 4.6 71 3 71
Kimball Park CWP-950 7/29/2019 19.4 2153 1.08 -135 2 7.31
Kimball Park CWP-950 8/8/2019 20.05 1474 7.3 159.3 1 7.5
Santa Paula Basin K1-216 8/27/1991 19 1490 - -- -- 7.3
Santa Paula Basin K3-720 6/9/1992 18.5 1300 -- -- -- 7.2
Santa Paula Basin K4-867 6/10/1992 19 1610 -- -- -- 7.2
Mound Basin L1-1775 7/23/1991 19.5 1960 -- -- -- 7.4
Pleasant Valley PV1-190 8/19/1993 21 1720 - - - 7.3
Pleasant Valley PV1-380 8/18/1993 21 921 -- -- -- 7.7
Pleasant Valley PV1-860 8/17/1993 225 1630 -- -- -- 7.5
Pleasant Valley PV1-998 8/17/1993 23.5 1880 -- -- -- 7.3
Pleasant Valley PV2-1437 8/1/2002 - 3010 -- -- -- 8.2
Oxnard Forebay SG-300 12/5/1990 18.4 1490 -- -- -- 7.4
Oxnard Forebay SG-500 12/5/1990 17.5 1490 -- -- -- 7.6
Oxnard Forebay SG-870 12/5/1990 17.5 1450 -- -- -- 8
Oxnard Forebay SG-1150 11/28/1990 17.5 1160 0.4 -- -- 8.1
Oxnard Forebay SG-1250 11/28/1990 19 945 0.2 -- -- 7.8
Oxnard Plain CM3-145 12/4/1990 18 1200 0.7 -- -- 8.4
Oxnard Plain CM3-695 12/4/1990 18.5 1210 <0.2 -- -- 7.9
Oxnard Plain CM3-1490 12/4/1990 19 830 <0.2 -- -- 8.1
Oxnard Plain Produced Water 11/12/1992 >50 9000 -- -- -- 71
Other Santa Paula Creek| 4/28/1992 20.5 693 -- -- -- 8.4
Other Santa Paula Creek 9/1/1992 23 775 -- -- -- 8.6
Other Santa Clara River 2/28/1991 13 1240 -- -- -- 8.3
Other Santa Clara River 8/31/1992 28 1730 -- -- -- --
Other Seawater - -- -- -- -- -- 8.22

Footnotes: 1) MP-1070 (DUP) is a duplicate sample collected for quality control.
2) MP-240 (7/30/2019) and CWP-950 (7/29/2019) were resampled; The original July samples are reported for comparison.




Table 4. Summary of Analytical Data for Groundwater and Surface Water Samples

General Cations
Date pH TDS Barium Calcium | Magnesium | Potassium Sodium

Location Sample Name' Sampled? S.u. mg/L mg/L mg/L mg/L mg/L mg/L
Marina Park MP-240 7/30/2019 6.89 3290 0.0131 366 241 18.8 374
Marina Park MP-240 8/8/2019 7.03 3170 0.0133 336 244 19.4 376
Marina Park MP-660 7/30/2019 7.66 909 0.0217 139 37.1 5.08 101
Marina Park MP-1070 7/30/2019 7.59 1260 0.0288 185 45.9 5.46 164
Marina Park MP-1070 (DUP) 7/30/2019 7.67 1300 0.0281 183 46.6 5.45 166
Camino Real Park CP-280 8/8/2019 7.22 4950 0.0117 646 257 28 510
Camino Real Park CP-780 7/31/2019 7.53 980 0.0239 129 44.8 5.31 121
Camino Real Park CP-1280 8/1/2019 7.63 1070 0.0228 153 46 4.58 156
Kimball Park CWP-510 7/29/2019 7.53 6230 0.0083 542 249 13.7 1080
Kimball Park CWP-950 7/29/2019 7.93 1010 - - - - -
Kimball Park CWP-950 8/8/2019 7.68 1160 0.0236 131 33.5 5.24 145
Santa Paula Basin K1-216 8/27/1991 7.5 1240 0.02 180 54 3.8 120
Santa Paula Basin K3-720 6/9/1992 7.4 946 0.017 150 40 4.2 89
Santa Paula Basin K4-867 6/10/1992 7.4 1200 0.029 210 48 3.9 80
Mound Basin L1-1775 7/23/1991 7.7 1510 0.023 200 62 6 190
Pleasant Valley PV1-190 8/19/1993 7.8 1180 0.035 200 50 4.4 120
Pleasant Valley PV1-380 8/18/1993 8 613 0.029 86 27 3.7 76
Pleasant Valley PV1-860 8/17/1993 8 1150 0.024 130 40 4.9 180
Pleasant Valley PV1-998 8/17/1993 7.4 1440 0.04 210 57 5.1 140
Pleasant Valley PV2-1437 8/1/2002 1780 0.31 14 23 16 640
Oxnard Forebay SG-300 12/5/1990 7.7 1070 0.023 140 48 4.9 110
Oxnard Forebay SG-500 12/5/1990 7.7 1110 0.02 140 50 4.9 130
Oxnard Forebay SG-870 12/5/1990 8 1090 0.026 140 38 4.7 120
Oxnard Forebay SG-1150 11/28/1990 8 786 0.036 97 29 5.6 130
Oxnard Forebay SG-1250 11/28/1990 7.9 563 0.061 42 14 4.4 150
Oxnard Plain CM3-145 12/4/1990 8.1 806 0.038 92 24 5.8 130
Oxnard Plain CM3-695 12/4/1990 7.9 818 0.021 93 29 49 120
Oxnard Plain CM3-1490 12/4/1990 8 519 0.047 48 9.9 3.6 120
Oxnard Plain Produced Water 11/12/1992 -- 5370 2.8 180 35 74 1900
Other Santa Paula Creek| 4/28/1992 - 491 0.044 95 22 1.2 28
Other Santa Paula Creek 9/1/1992 - 521 0.045 97 24 1.6 39
Other Santa Clara River 2/28/1991 - 873 0.052 110 34 9.3 100
Other Santa Clara River 8/31/1992 - 1230 0.049 170 60 6.9 130

Other Seawater -- - 35000 0.015 411 1290 399 10760

Footnotes: 1) MP-1070 (DUP) is a duplicate sample collected for quality control.
2) MP-240 (7/30/2019) and CWP-950 (7/29/2019) were resampled; The original July samples are reported for comparison.
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Table 4. Summary of Analytical Data for Groundwater and Surface Water Samples

Anions Tracers
Date Alkalinity Chloride Sulfate Boron Bromide lodide
Location Sample Name' Sampled’ [mg/L CaCO3] mg/L mg/L mg/L mg/L mg/L
Marina Park MP-240 7/30/2019 1010 96.8 1530 2.47 1.59 -
Marina Park MP-240 8/8/2019 1030 98.7 1430 2.31 1.45 <0.25
Marina Park MP-660 7/30/2019 244 43.3 400 0.48 0.38 <0.25
Marina Park MP-1070 7/30/2019 323 86.2 531 0.709 1.12 <0.25
Marina Park MP-1070 (DUP) 7/30/2019 319 86.1 532 0.656 1.12 --
Camino Real Park CP-280 8/8/2019 450 607 2320 1.09 3.9 <0.25
Camino Real Park CP-780 7/31/2019 326 49.8 302 0.642 0.61 <0.25
Camino Real Park CP-1280 8/1/2019 304 69.8 427 0.611 0.91 <0.25
Kimball Park CWP-510 7/29/2019 385 178 4470 1.1 0.87 <0.25
Kimball Park CWP-950 7/29/2019 218 65.2 486 -- 0.63 --
Kimball Park CWP-950 8/8/2019 220 64.4 474 0.489 0.63 <0.25
Santa Paula Basin K1-216 8/27/1991 290 56 630 0.81 0.31 0.023
Santa Paula Basin K3-720 6/9/1992 220 42 400 0.59 0.24 0.038
Santa Paula Basin K4-867 6/10/1992 290 68 520 0.43 0.74 0.16
Mound Basin L1-1775 7/23/1991 290 90 710 0.66 0.57 0.11
Pleasant Valley PV1-190 8/19/1993 180 130 530 0.46 0.62 0.005
Pleasant Valley PV1-380 8/18/1993 190 50 220 0.25 0.21 0.052
Pleasant Valley PV1-860 8/17/1993 220 120 490 0.7 0.26 0.038
Pleasant Valley PV1-998 8/17/1993 200 130 690 0.54 0.54 0.039
Pleasant Valley PV2-1437 8/1/2002 669 500 100 2 2.6 0.79
Oxnard Forebay SG-300 12/5/1990 220 55 480 0.68 0.4 0.013
Oxnard Forebay SG-500 12/5/1990 250 45 500 0.73 0.6 0.016
Oxnard Forebay SG-870 12/5/1990 230 49 480 0.54 0.38 0.064
Oxnard Forebay SG-1150 11/28/1990 220 64 350 0.52 0.1 0.15
Oxnard Forebay SG-1250 11/28/1990 280 100 68 0.69 0.68 0.23
Oxnard Plain CM3-145 12/4/1990 210 45 310 0.61 0.2 0.047
Oxnard Plain CM3-695 12/4/1990 200 37 340 0.6 0.21 0.033
Oxnard Plain CM3-1490 12/4/1990 220 38 110 0.43 0.26 0.063
Oxnard Plain Produced Water 11/12/1992 1410 2200 47 13 11 4.8
Other Santa Paula Creek| 4/28/1992 175 21 200 0.11 0.1 0.009
Other Santa Paula Creek 9/1/1992 188 17 210 0.16 0.16 0.018
Other Santa Clara River 2/28/1991 131 59 460 0.8 0.16 0.038
Other Santa Clara River 8/31/1992 221 79 610 0.84 0.26 0.033
Other Seawater -- 116 19350 2710 4.7 69.7 --

Footnotes: 1) MP-1070 (DUP) is a duplicate sample collected for quality control.
2) MP-240 (7/30/2019) and CWP-950 (7/29/2019) were resampled; The original July samples are reported for comparison.
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Table 5. Model-Calculated Saturation Indices for Selected Minerals in Regional Aquifers

Saturation Index®
Date Pyro- Rhodo-

Location Sample Name' Sampled® | CO2(g) | Calcite |Gypsum| Barite | lusite |Bixbyite |chrosite|Fe(OH)3|Goethite| Siderite
Marina Park MP-240 7/30/2019 -0.5 0.1 -04 0.3 -15.7 -16.7 -0.2 -04 2.4 -1.3
Marina Park MP-240 8/8/2019 - - - - - - - - - -
Marina Park MP-660 7/30/2019 -2.0 0.3 -1.0 0.4 -13.3 -13.4 -0.9 3.0 5.8 -0.3
Marina Park MP-1070 7/30/2019 -1.6 0.2 -0.8 0.6 -17.8 -18.2 -0.6 0.4 3.1 -04
Marina Park MP-1070 (DUP) 7/30/2019 - - - - - - - - - -

Camino Real Park CP-280 8/8/2019 -1.2 0.4 0.0 0.4 -10.1 -10.4 -0.3 - - -
Camino Real Park CP-780 7/31/2019 -1.8 0.3 -1.1 0.2 -12.9 -12.7 -04 2.9 5.7 -0.2
Camino Real Park CP-1280 8/1/2019 -1.6 0.1 -0.9 0.4 -17.9 -18.4 -0.8 0.5 3.1 -0.4
Kimball Park CWP-510 7/29/2019 -1.6 0.4 0.1 0.5 -12.6 -13.1 -0.8 -100.0 -100.0 -100.0
Kimball Park CWP-950 7/29/2019 - - - - - - - - - -
Kimball Park CWP-950 8/8/2019 -2.1 0.4 -0.9 0.4 -5.8 -5.6 -0.7 4.5 7.3 -2.4
Santa Paula Basin K1-216 8/27/1991 -1.8 0.4 -0.7 0.4 -11.4 -11.9 -1.1 - - -
Santa Paula Basin K3-720 6/9/1992 -1.8 0.1 -0.9 0.2 -11.4 -11.6 -0.8 1.3 4.0 -2.9
Santa Paula Basin K4-867 6/10/1992 -1.7 0.3 -0.7 0.5 -11.5 -11.8 -0.9 3.6 6.4 -04
Mound Basin L1-1775 7/23/1991 -1.9 0.5 -0.7 0.5 -10.2 -9.8 -0.3 3.9 6.7 -0.5
Pleasant Valley PV1-190 8/19/1993 -2.0 0.2 -0.8 0.6 -12.7 -14.7 -2.9 - - --
Pleasant Valley PV1-380 8/18/1993 24 0.4 -1.3 0.3 -9.8 9.7 -1.1 - - -
Pleasant Valley PV1-860 8/17/1993 -2.1 0.4 -0.9 0.4 -10.1 -10.1 -1.0 3.6 6.5 -1.1
Pleasant Valley PV1-998 8/17/1993 -2.0 0.3 -0.7 0.7 -10.9 -11.4 -1.3 - - --
Pleasant Valley PV2-1437 8/1/2002 2.4 0.5 -2.6 0.8 -8.2 -7.6 -0.7 -- - --
Oxnard Forebay SG-300 12/5/1990 -1.6 0.7 -0.9 0.4 -12.3 -13.8 -1.8 1.8 4.6 -2.2
Oxnard Forebay SG-500 12/5/1990 -2.2 0.5 -0.9 0.4 -11.5 -12.5 -2.0 2.5 5.2 24
Oxnard Forebay SG-870 12/5/1990 -2.6 0.9 -0.9 0.5 -8.6 -7.5 -0.3 4.1 6.8 -1.6
Oxnard Forebay SG-1150 11/28/1990 -2.8 0.8 -1.1 0.6 -8.4 -7.2 -04 2.9 5.6 -3.0
Oxnard Forebay SG-1250 11/28/1990 -2.3 0.4 -2.1 0.2 9.7 94 -0.9 3.3 6.0 -2.0
Oxnard Plain CM3-145 12/4/1990 -3.0 1.1 -1.2 0.6 -7.1 54 0.0 2.7 54 -3.8
Oxnard Plain CM3-695 12/4/1990 -2.5 0.6 -1.2 0.3 -9.0 -8.2 -0.5 4.0 6.7 -1.5
Oxnard Plain CM3-1490 12/4/1990 2.7 0.6 -1.8 0.3 -8.3 -7.2 -0.5 3.9 6.6 -2.0
Oxnard Plain Produced Water 11/12/1992 -1.0 0.8 -2.1 1.0 -10.8 -10.9 -0.1 2.2 52 -0.9
Other Santa Paula Creek 4/28/1992 -3.2 1.1 -1.3 0.4 -7.7 -6.8 -1.1 2.7 55 -4.0
Other Santa Paula Creek 9/1/1992 -3.3 1.3 -1.3 0.4 -6.9 -5.8 -1.2 2.4 53 4.7
Other Santa Clara River 2/28/1991 -3.2 0.7 -1.0 0.9 -8.5 -74 -0.7 3.2 5.8 -3.4
Other Santa Clara River 8/31/1992 -2.9 1.3 -0.8 0.7 -7.0 -5.9 -1.0 2.3 54 -4.0
Other Seawater - -3.5 0.7 -0.8 -0.3 -1.0 2.4 -3.8 2.1 5.1 -9.1

Footnotes: 1) MP-1070 (DUP) is a duplicate sample collected for quality control.
2) MP-240 (7/30/2019) and CWP-950 (7/29/2019) were resampled; The original July samples are reported for comparison.
3) "--" indicates incomplete data to calculate saturation index. For example, MP-240 (8/8/2019) is missing dissolved oxygen.




Table 6. Summary of Redox-Sensitive Analyte Concentrations in Groundwater and Surface Water Samples

Redox Indicator

Date DOC Iron Manganese| Nitrate Nitrite Sulfide
Location Sample Name' Sampled2 mg/L mg/L mg/L mg/L as N | mg/L as N mg/L
Marina Park MP-240 7/30/2019 4.86 0.725 2.22 <0.1 <0.1 <0.05
Marina Park MP-240 8/8/2019 5.31 0.688 2.22 <0.1 <0.1 <0.05
Marina Park MP-660 7/30/2019 <0.5 1.15 0.108 <0.1 <0.1 <0.05
Marina Park MP-1070 7/30/2019 1.24 1.61 0.354 <0.1 <0.1 <0.05
Marina Park MP-1070 (DUP) 7/30/2019 1.13 1.59 0.354 <0.1 <0.1 <0.05
Camino Real Park CP-280 8/8/2019 4.91 <0.021 1.72 53.4 0.6 <0.05
Camino Real Park CP-780 7/31/2019 1.29 1.47 0.307 <0.1 <0.1 <0.05
Camino Real Park CP-1280 8/1/2019 0.72 1.63 0.248 <0.1 <0.1 <0.05
Kimball Park CWP-510 7/29/2019 2.47 <0.021 0.45 25.6 <0.1 <0.05
Kimball Park CWP-950 7/29/2019 -- -- -- <0.1 <0.1 <0.05
Kimball Park CWP-950 8/8/2019 0.85 0.538 0.163 <0.1 <0.1 <0.05
Santa Paula Basin K1-216 8/27/1991 -- <0.003 0.086 0.74 <0.010 --
Santa Paula Basin K3-720 6/9/1992 -- 0.005 0.23 1 <0.010 --
Santa Paula Basin K4-867 6/10/1992 -- 1.3 0.18 < 0.050 <0.010 --
Mound Basin L1-1775 7/23/1991 -- 0.78 0.47 2.98 0.02 --
Pleasant Valley PV1-190 8/19/1993 -- <0.003 0.002 15 <0.010 --
Pleasant Valley PV1-380 8/18/1993 -- <0.003 0.035 -- 0.01 --
Pleasant Valley PV1-860 8/17/1993 -- 0.18 0.082 < 0.050 <0.010 --
Pleasant Valley PV1-998 8/17/1993 -- <0.003 0.064 0.78 0.13 --
Pleasant Valley PV2-1437 8/1/2002 7.9 <0.03 <0.005 <0.05 -- 4
Oxnard Forebay SG-300 12/5/1990 -- 0.011 0.006 3.1 <0.010 --
Oxnard Forebay SG-500 12/5/1990 -- 0.01 0.007 4.28 0.02 --
Oxnard Forebay SG-870 12/5/1990 -- 0.15 0.17 <0.100 <0.010 --
Oxnard Forebay SG-1150 11/28/1990 -~ 0.009 0.11 <0.100 <0.010 -~
Oxnard Forebay SG-1250 11/28/1990 -- 0.028 0.039 <0.100 <0.010 --
Oxnard Plain CM3-145 12/4/1990 -- 0.008 0.13 <0.100 <0.010 --
Oxnard Plain CM3-695 12/4/1990 -- 0.13 0.1 <0.090 0.01 --
Oxnard Plain CM3-1490 12/4/1990 -- 0.085 0.071 <0.100 <0.010 -~
Oxnard Plain Produced Water 11/12/1992 -- 0.28 0.37 <0.05 -- --
Other Santa Paula Creek| 4/28/1992 -- 0.007 0.012 0.5 -- --
Other Santa Paula Creek 9/1/1992 -- 0.005 0.007 0.13 -- --
Other Santa Clara River 2/28/1991 -- 0.023 0.065 2.8 -~ -
Other Santa Clara River 8/31/1992 -- 0.003 0.018 3.1 -- --
Other Seawater - 0.002 0.0002 0.001-0.45 -- --

Footnotes: 1) MP-1070 (DUP) is a duplicate sample collected for quality control.

2) MP-240 (7/30/2019) and CWP-950 (7/29/2019) were resampled; The original July samples are reported for comparison.




Table 7. Summary of lon and Isotope Ratios in Groundwater and Surface Water Samples

lon Tracers Stable Isotopes
d 180
Date Boron Bromide lodide |d180H20| dD H20 S042- |d 34SS042{ d13CDIC
Location Sample Name' Sampled2 mg/L mg/L mg/L %o %o %o %o %o
Marina Park MP-240 7/30/2019 2.47 1.59 -- -- -- -- -- --
Marina Park MP-240 8/8/2019 2.31 1.45 <0.25 -6.25 -40.4 0.8 -10.3 -18.6
Marina Park MP-660 7/30/2019 0.48 0.38 <0.25 -7.29 -48.8 9.9 74 -13
Marina Park MP-1070 7/30/2019 0.709 1.12 <0.25 -6.7 -43.6 7.7 -7.1 -12.3
Marina Park MP-1070 (DUP) 7/30/2019 0.656 1.12 -- -- -- -- -- --
Camino Real Park CP-280 8/8/2019 1.09 3.9 <0.25 -5.63 -36.9 -0.8 -10.7 -17.6
Camino Real Park CP-780 7/31/2019 0.642 0.61 <0.25 -7.02 -45.4 9.1 -4.9 -14
Camino Real Park CP-1280 8/1/2019 0.611 0.91 <0.25 -6.87 -44.6 6.4 -7.3 -12.2
Kimball Park CWP-510 7/29/2019 1.1 0.87 <0.25 -6.05 -39.8 0.3 -11.1 -14.2
Kimball Park CWP-950 7/29/2019 -- 0.63 -- -- - -- - --
Kimball Park CWP-950 8/8/2019 0.489 0.63 <0.25 -7.26 -49.3 10.3 -8 -13.9
Santa Paula Basin K1-216 8/27/1991 0.81 0.31 0.023 -7.2 -50 -- --
Santa Paula Basin K3-720 6/9/1992 0.59 0.24 0.038 -7.7 -52.5 -- - -12.6
Santa Paula Basin K4-867 6/10/1992 0.43 0.74 0.16 -7.1 -44.5 -- -- -12.8
Mound Basin L1-1775 7/23/1991 0.66 0.57 0.11 -6.85 -44 -- --
Pleasant Valley PV1-190 8/19/1993 0.46 0.62 0.005 -6.26 -40.9 -- -- -14.3
Pleasant Valley PV1-380 8/18/1993 0.25 0.21 0.052 -6.66 -42.4 -- -- -12
Pleasant Valley PV1-860 8/17/1993 0.7 0.26 0.038 -6.6 -41.5 -- -- -14.1
Pleasant Valley PV1-998 8/17/1993 0.54 0.54 0.039 -6.33 -40.3 -- -- -14.6
Pleasant Valley PV2-1437 8/1/2002 2 2.6 0.79 -7.2 -48 -- 1.7 -21
Oxnard Forebay SG-300 12/5/1990 0.68 0.4 0.013 -7.2 -49 -- --
Oxnard Forebay SG-500 12/5/1990 0.73 0.6 0.016 -7.25 -49 -- --
Oxnard Forebay SG-870 12/5/1990 0.54 0.38 0.064 -7.45 -49 -- -- -13.1
Oxnard Forebay SG-1150 11/28/1990 0.52 0.1 0.15 -7.9 -54 -- - -15
Oxnard Forebay SG-1250 11/28/1990 0.69 0.68 0.23 -8.45 -57 -- -- -31.1
Oxnard Plain CM3-145 12/4/1990 0.61 0.2 0.047 -7.65 -52.5 -- --
Oxnard Plain CM3-695 12/4/1990 0.6 0.21 0.033 -7.75 -53 -- -~ -11.1
Oxnard Plain CM3-1490 12/4/1990 0.43 0.26 0.063 -8.85 -62.5 -- -- -15.9
Oxnard Plain Produced Water 11/12/1992 13 11 4.8 -5.8 -36 -- 11.9 -17.7
Other Santa Paula Creek| 4/28/1992 0.11 0.1 0.009 -7.9 -50 -- -- --
Other Santa Paula Creek 9/1/1992 0.16 0.16 0.018 -7.6 -46.5 -- -- --
Other Santa Clara River 2/28/1991 0.8 0.16 0.038 -13.6 -98.5 -- - --
Other Santa Clara River 8/31/1992 0.84 0.26 0.033 -7.1 -49 -- -- --
Other Seawater -- 4.7 69.7 -- 0.5 14 9.5 21 1E-12

Footnotes: 1) MP-1070 (DUP) is a duplicate sample collected for quality control.

2) MP-240 (7/30/2019) and CWP-950 (7/29/2019) were resampled; The original July samples are reported for comparison.




Table 8. Summary of Age Dating Results (Izbicki et al. 1996) and This Study

Stable and Radiogenic Isotopes

Estimated Groundwater Ages

Corrected Age
14C Std. Uncorrected | (lzbicki et al. [Corrected Age
Date d13C DIC | 14CDIC Dev. Tritium Age 1996) (This Study)

Location Sample Name' Sampled? %o pMC pMC TU years years years
Marina Park MP-240 7/30/2019 -- -- -- -- -- -- -

Marina Park MP-240 8/8/2019 -18.6 9.8 0.1 -0.25 19202 - 1111

Marina Park MP-660 7/30/2019 -13 39.5 0.1 0.03 7679 - 3037

Marina Park MP-1070 7/30/2019 -12.3 41.6 0.2 -0.05 7251 -- 2727
Marina Park MP-1070 (DUP) 7/30/2019 -- -- -- -- -- -- -

Camino Real Park CP-280 8/8/2019 -17.6 18.2 0.1 -0.12 14085 -- 5367

Camino Real Park CP-780 7/31/2019 -14 35.5 0.1 -0.04 8562 -- 3677

Camino Real Park CP-1280 8/1/2019 -12.2 46.7 0.2 -0.03 6295 -- 2035

Kimball Park CWP-510 7/29/2019 -14.2 44 1 0.2 0.04 6768 -- 2378
Kimball Park CWP-950 7/29/2019 -- -- -- -- -- -- -

Kimball Park CWP-950 8/8/2019 -13.9 271 0.1 0.01 10794 -- 5293
Santa Paula Basin K3-720 6/9/1992 -12.6 59.3 -- 0.9 4320 -
Santa Paula Basin K4-867 6/10/1992 -12.8 584 -- -- 4446 1100 -
Santa Paula Basin SP1-680 6/14/1994 -134 54.3 - - 5048 300 -
Santa Paula Basin SP2-550 6/16/1994 -13.1 53.4 -- -- 5186 400 -
Pleasant Valley PV1-190 8/19/1993 -14.3 56.9 -- -- 4662 2100 -
Pleasant Valley PV1-436 8/19/1993 -14.5 15.9 - - 15202 5000 -
Pleasant Valley PV1-380 8/18/1993 -12 21.1 -- -- 12863 6800 -
Pleasant Valley PV1-860 8/17/1993 -14 1 52.3 -- -- 5358 2800 -
Pleasant Valley PV1-998 8/17/1993 -14.6 32.9 -- -- 9190 6200 -
Oxnard Forebay SG-870 12/5/1990 -13.1 53.5 - - 5171 700 -
Oxnard Forebay SG-1150 11/28/1990 -15 21.6 -- 0.1 12669 6600 -
Oxnard Forebay SG-1250 11/28/1990 -31.1 5.6 -- 0.2 23829 13400 -
Oxnard Forebay SAT-310 11/27/1990 -13.3 73.1 -- 5.6 2590 <50 -
Oxnard Forebay SAT-540 11/28/1990 -14.4 14.2 -- 8.1 16137 <50 -
Oxnard Forebay SAT-670 11/27/1990 -11.1 64.1 -- 6 3677 <50 -
Oxnard Plain CM3-1490 12/4/1990 -15.9 1.8 -- 0.1 33212 23400 -

Footnotes: 1) MP-1070 (DUP) is a duplicate sample collected for quality control.

2) MP-240 (7/30/2019) and CWP-950 (7/29/2019) were resampled; The original July samples are reported for comparison.




Appendix A

Field Sampling Forms




MONITORING WELL WATER SAMPLE COLLECTION FORM

Stack a4

Project Number:

LOCATION

Project Name:

Water Level: Durhona

Location ID:

EQUIPMENT I

Casing ID (in) 2.

(ENINVI

ST \o

Water Column (ft):

R D

Sampling Equipment:

Date: 6|a]i4

Recorded By:

Equipment Decon:

Pote

Ambient PID (ppm):

Uit Casing Volume (gal/lin ft) || 9.

Well Volume (gal):

Well Head PID {ppm):

WELL INFO=

Initial Depth to Water (ft): 182 «R

Screen Interval (ft TOC): ~ig s>+

Ground Condition of Well:

Total Well Depth (ft):

~ 760

Pump Depth {ft TOC): -y

Remarks:

‘ Casiﬁg ID {in)
0
CASING INF Unit Casing Volume (gal/lin ft): 8
L
) Volume Pump Conductiv .
DATE (;;n:fr) Level (ft Dra\évf(:)own Removed | Rate pH ity ngedncfc)i(al T‘;;‘?S')ty DO (%) Temcp) ( Salinity Remarks (odor, clarity, etc)
TOC) {gal) {epm) {mS/cm)
o1 |31\ 331 (k300 |02 |86 7.29 127 |%o 6 16 L6 264 | Clege

| ldod {304 o |02 231 128 sk 6 61 |wo  |oeL (Sereantlol )
\ 47 iR3.04 [ - 1A 1.3 kg 267 d 6.4 0.0 O.62,

tho 9204 - .9 1ag 24 2R ) 63 9.9 DL

WD | KRon | - .y | 129l oy 3 63 29 | o6y

SAMPLE ID#(s) / Time(s) Number of Containers/ Volume/ Type Preserv. Filter (Y/N) Pump or Bailer Parameter(s)
P De (U1




MONITORING WELL WATER SAM

PLE COLLECTION FORM

Project Number:

LOCATION

Project Name:

Wat

Sampling Equipment:

EQUIPMENT 55

Sczeon

Casing 1D (in)

Water Column (ft):

Location ID: ¢* P | 2. B

ST7ro 2~

Date: G—[ —{ <

Recorded By: 372

Equipment Decon:

WELL INFO: | nit€asing Volume (gal/linft) /2 &

Well Volume (gal):

Well Head PID (ppm): =~

initial Depth to Water (ft):

[ 2SS

Screen Interval {ft TOC):

Ground Condition of Well:

Total Well Depth (ft): 2

Purap-Depth {ft TOC):

Remarks:

Casing ID (in) 16
CASING INFO Unit Casing Volume (gal/lin ft): >.87 10.44
. Volume Conductiv o
DATE (-Zr;{n;ﬁ) Level {ft Dra\Evfcti)own Removed Rate pH ity PoR:ednot)i(al TL;:?I_IS')W DO (%) Teméa) ( Salinity Remarks (odor, clarity, etc)
TOC) )534;‘» (epm) s {mS/cm)

—_— Be g /N et @ oT38] o oo m /ﬂy/rJ
P 75870221 & | Yoo| 1Y |l 2| & [155 |76 9] Foo | morp
o9 | & 18702 | 1o (Yoo |70 |Igza|-170 Y o s {fb: g | o 19
oG v g i2587 212 | J2 ) 7% |l G424 ~(5F | ¢ o719 |7k 7 |2 49q
&6"‘1 3 [»7_5.%'7 o222 |fr- @ ! 7@» ’@35" ""/?’7 ‘f O-)7 6.9 | Jooyp
994 17397 0.2 |13, Vg |[F92v|~122]| ¢ o7 /6. g |lreo

SAMPLE ID#(s) / Time(s) Number of Containers/ Volume/ Type A Preserv, Filter (Y/N) Pump or Bailer Parameter(s)
Sy




MONITORING WELL WATER SAMPLE COLLECTION FORM

EQUIPMENT

% ERYEINS
PID:

Sampling Equipment:
ST\

Equipment Decon:

’ Hodx

‘IM@\UD-)_
- - .0
LOCATION  |Project Number: Location ID: Date: 9TpA [\t

Project Name: Recorded By: A~

Casing ID (in} . Water Column (ft): Ambient PID (ppm):
WELL INFO: Unit Casing Volume (gal/lin ft} d.® -(Sugm \)b\.) Well Volume (gal): Well Head PID {ppm):
) Initial Depth to Water (ft): 1al, 2.5 Screen Interval (ft TOC): Ground Condition of Well:
Total Well Depth (ft): — Pump Depth (ft TOC): «jgg'
Casing 1D (in) 1 1.5
N F
CASING INFO Unit Casing Volume {(gal/lin ft):
) Water Volume Pump Conductiv e
DATE Time Level (ft Drawdown Removed Rate pH ity REdO),( Turbidity DO (%) Temp { Salinity Remarks {odor, clarity, etc)
(24 hr) T00) (ft) (gal) & (mS/cm) Potential | (NTU) C) :
& w\\lmn (MB
o1 bha wod7 | 1alsd | pas d.€ Joo [Tt 63 |RLS u\ d.3 G\ |34% | Gl cleur
\
oo 1.4 - 5.\ [ 1\ 630  |\1g2.0 6 4 2 Jaus
N [IENY - 5.4 \ R 6.29 iy 4.0 9.2 394
] 056 iqi,8d - §3 \L 700 6.22 L6 3 da a3 3,42
SAMPLE ID#(s) / Time(s) Number of Containers/ Volume/ Type , Preserv. Filter (Y/N) Pump or Bailer Parameter(s)
CwP -5 e (1§




MONITORING WELL WATER SAMPLE COLLECTION FORM

Project Number: ) Date: 7-24~) 9
LOCATION Location ID: —
Project NameiAV)TED -~ ﬂWO’ 94 O Recorded By:
G e .
: i D :
EQUIPMENT V\l/;'.cer Level: b BAT Sampling Equipment Equipment Decon
N S——

Casing ID (in) ” L\Natve‘rbzolumn (ft): B Ambient-PID (ppm): _—
WELL INFO: Unit Casing Volume {gal/lin ft) €7, o & A1 [Well volume (gal): Well Head PID (ppm): —
: " [Initial Depth to Water (ft): 2.0/ | o Screen Interval {ft TOC)g3 > =~ §.& (3 [Ground Condition of Well: Goor
Total Well Depth (ft): A Pump Depth (ft TOC); Remarks:
Casing ID (in)
CASING INFO - Unit Casing Volpnje (gal/lin ft):
. Water Volume Pump Conductiv .
DATE ('zl'z'r;:ar) Level (ft Dra\zvfs)own Removed| Rate pH ity P(F::edn?i(al Tl;;‘t_’;sl)ty DO (%) Temg) ( Salinity Remarks (odor, clarity, etc)
7-29-~1(q TOC) (gal) {gRfh, | (mS/cm) PP
= | BBV | PARGE | ® |og 5 | —| Yo Bme [/ rily
10y 20l I(ClooS | § (Yoo | 7206 15 “l2a | 2 |32 (/972 o | nNowm
3 Lol Is~|o e | /g | 230 2iSo|-zy | 2 l2 |lg3 |/)ig 4
lt 28 Rolig |99 | o2 / 73] RS T~z | leg 129l s I
114 | PoliSooS 1o | & [72) hisz|l-izs| 2 |/ op lay | /1o >
SAMPLE 1D#(s}) / Time(s) Number of Containers/ Volume/ Type 4 Preserv. Filter (Y/N) Pump or Bailer Parameter(s)
O2N 22 NO Ty 238
1%
R ¥




MONITORING WELL WATER SAMPLE COLLECTION FORM

EQUIPMENT

Project Number:

l LOCATION

Project Name: /v 7

Location ID: MP 2

TWater Level: L8TES  pn)
P

Casing 115 (in) p/'k’ '

Date:

2-30 ~|79

Recorded By:

Equipment Decon:

Water Column (ft): V Ambient PID (ppm):
Vﬁﬁﬁfoe ait-astm Volume (gal/lin ft) I/ 2 Well Volume (gal): Well Head PID (ppm): —
' Initial Depth to Water (ft): A—ﬂm =y ,\\ Screen Interval (ft TOC): /20 ~ 24 5 |Ground Condition of Well: G 1)
Total Well Depth (ft): L Pump Deth {ft TQC): Remarks:
Casing ID (in) 16
O [onit casig Volame g/
. Volume Pump Conductiv .
DATE Time Level (ft Drawdown Removed Rate pH ity REdO),( Turbidity DO (%) Temp Salinity Remarks (odor, clarity, etc)
(24 hr) (ft) : Potential | (NTU) C)
7 Lo {( c' TOC) (gal) igp%"/m (mS/cm) ‘
— PN gueel s & a2yl T Joo mi Vg A
e 3y NAa _|N/ee | & |doo |67 (3009]-L) | 2 |/ ow 12:2|7@2| rvonge
o 2zy | 1o [ 161 3% |-BL | 2 1290 184|190
I X f ! 2-§] 667 304 |~ L o I A R
) oS o2 /2.8 b4S |Bemg |3 l 04t (46 |Lod
o ¢ V V22| v |oee 307 |20 ' o4 bR |Lew
SAMPLE ID#(s) / Time(s) Number of Containers/ Volume/ Type ' Preserv. Filter (Y/N) Pump or Bailer Parameter(s)
WP-240 a s




MONITORING WELL WATER SAMPLE COLLECTION FORM

Sleely 7, R\
LOCATION PI‘OJ.ECt Number: Location [D: Date: g7 h"h“‘
Project Name: ¢ Recorded By:

EQUIPMENT | Water Level: Qo SamphngsE_\q’tlement: Equipment Decon:
\J

Casing ID (in) . Water Column (ft): Ambient PID (ppm):

WELL INFO:&PW Casing Volume (gal/lin ft) 4, Well Volume (gal): Well Head PID (ppm):
Initial Depth to Water (ft): 21.LK Screen Interval {ft TOC): Ground Condition of Well:
Total Well Depth.(ft): : Pump Depth {ft TOC): ! Remarks:

CASING INFO '
!
. Volume Pump Conductiv L ‘
DATE Time Level (ft Drawdown Removed Rate pH ity REdO),( Turbidity DO (%) Temp Salinity Remarks (odor, clarity, etc)
(24 hr) T00) {ft) (gal) : (mS/cm) Potential [ (NTU) c)
4 E ‘9‘ P (oD
3o\ e |t | - ] dos  [72d |1em [-310 5 |w% RR |05 | Clear
| Wil |use |osT | W 3w MR fada | o go B2 osy  [eemon.)
\ o4d |y - 163 T4l L b Y sR LS| 0.89
\ Wt Jided o o b.6 o AR 310 Y &4 ! Q-5
l wss Mgl 0.0 Q 6.4 N 9 g 37 3 60 |‘[\ O-S“
B!
& Woter [loie) Qubuoless < [might ke o Sl | leae GoiA QR wran é\sdnom\n\\_‘ i
SAMPLE ID#(s) / Time(s) Number of Containers/ Volume/ Type . Preserv. Filter (Y/N) Pump or Bailer Parameter(s)
M-6tD ¢ \08s




MONITORING WELL WATER SAMPLE COLLECTION FORM

ST7T77 o5

Project Number: i Date: 7~ 30—/
LOCATION Location ID: — *
Project Name: &y TED - Moy £ BA<S !\/ catio Mp [ ©77 & Recorded By:
L Y,: 5t W%‘h “ L" 'Ak( ’»» S . i v S L
i : i D :
EQUIPMENT Sampling Equipment Equipment Decon

Ho'Tx

S - CasmgiiD (in). ) Water Column (ft):vﬁ Ambient PID (ppm): —
WELLIaNﬁfeN Unit-€asing Volume (gal/lin ft) / (= S LS [Well Volume (gal): Well Head PID {ppm); —
" |initial Depth to Water(ft): = 7. 8 & Screen Interval (ft TOC): 4~ o0 — 17 ¢{Ground Condition of Well: | & s oy
Total Well Depth (ft); - Pum Depth {ft TOC): Remarks:
CASING INFO -
. Volume Pump Conductiv .
DATE Time Level (ft Drawdown Removed Rate pH ity REdO),( Turbidity DO (%) Temp Salinity Remarks (odor, clarity, etc)
(24 hr) (ft) ' Potential { (NTU) C)
P-30-Lq TOC) (gal) 4gpm)a),_ (mS/cm) fer
& "/k/ F‘l/ﬂ,é,[‘? (c) oM gds 4+ Yoo ”?l//ﬂ'(/;d

o7 L 222l 008 | ¢ | Yop 203 |2/ 51|713)| =2 I.30 (1t 1.1y NONE

o J $ 2188|008 | to [ |79 (2479-12g| 2 |©99]e%.5 sl

P»o 2lg0 o000 |7 ! 709 k1G] |y | 2 - B33/ 7 {113

! 2t 132|002/ 799 22C|-143| | lo@b 173 |19

Lo !9 2 prow2|’¢ .2 7o 2293 |3 | [ lo-gp |73 |11y

/o2 2) o002 |[Te-i| B |9, 2271143 | / lo-BS[77:2 |1y

SAMPLE ID#(s) / Time(s) Number ofContainers/ Volume/ Type ' Preserv, Filter (Y/N) Pump or Bailer Parameter(s)
pZN23\2\$)01 <
lo 2= i
(me| ms D)




TEST EQUIPMENT CALIBRATION LOG

PROJECT NAME

PROJECT NUMBER 110729~
EQUIPMENT |EQUIPMENT |DATE/TIME STANDARDS |EQUIPMENT |CALIBRATED TO:
NAME NUMBER OF TEST USED READING OR WITHIN 10%: |TEMP. INITIALS
. 644 Rags v (e
N 07(1°(l\°l ;Qnm ﬁf‘?f{? .34 qs) Ps - a
Vst @ Pls | BKio2301 R0 d:: Bowe |3&q 234 - — PrUN /\')
b—-l(m\\b\ 203 34l - v
( L Q9 m™o¥ - - wa’ e 4?
L . V2 dag WL -
R ¢ v
L L ° 1 ‘L - - K4 e “/"




TEST EQUIPMENT CALIBRATION LOG

PROJECT NAME VMITED tion M

PROJECTNUMBER / G ®229 ~ TLf

EQUIPMENT

EQUIPMENT

DATE/TIME STANDARDS |EQUIPMENT |CALIBRATED TO:
NAME NUMBER OF TEST USED READING OR WITHIN 10%: |TEMP. INITIALS
v < oSS . 13 .
Peo 16 1o xS >-29~(7 i & "‘f’" D:’ 2y 29, K-
/ X 2o | 298 o 2 s
Yo — to 2 N oH .
.J7 by 24 B\
oY pyo 2 A (. OK.
1 S 18101523 CV3E A IL'TZ-{?; Tiaddh /9 TX
eeo + |I1® 1.30-19 | £ y 2.998 .o 9 ¢
| €e 2400| 79U Dk 19 o ™
bo— l[o1-G/ 2
’ ‘-_)L
% P 245 2127 oA 1 g ¢ ¢
NEd! o olbso 7 7 - 29
e €2 lo lo o ' B4
feo+ |"OCKER | 509 et G %02 o Ak
| $c 29,0 | 3929 51 Ig. | T
bigpg — lot, 2
J € i ! 3¢ =z
P 24 o 23%.9 29T o
st | evze I 2o o ’
Pro + 197G 121$ 22 S-l1~1q |oP S ;?‘0‘/ I ¢ Tk
€c  Bgeo Elz k) 5
i b-e 99 -84 R 2 6 “To_
PE 21ys.p 20l [y 2




WELL GAUGING DATA
Project # / g0 2”1f7¢#ﬁ / Date O,P/ /J (/‘// 7 Client ,qu, / cz/ //U&/% o P

s [nfway (A

Thickness | Volume of Survey
Well Depth to of Immiscibles Point:
Size | Sheen/ |Immiscible|Immiscible] Removed |Depth to water| Depth to well | TOB or
Well ID Time (in.) Odor |Liquid (ft.){Liquid (f.) (ml) (ft.) bottom (ft.) oC Notes

tlzs6 0535 A 3093 |As00| |
qwp4s6 1223 | A R0h4q 145000 V

BLAINE TECH SERVICES, INC. SAN JOSE SACRAMENTO LOS ANGELES SANDIEGO SEATTLE www.blainetech.com



MONITORING WELL WATER SAMPLE COLLECTION FORM

LOCATION

Project Number:

Location ID: CP" Z@

Date:

wiash

 |CasingID(in) A : mbient PID {ppm):
Unit Casing Volume {gal/lin ft ol = LN Well Volume (gal): ell Head m):
WELL INFO: lmtltal DepfhtoWatéf fi) chrfjg’n\/l H 2 Screen Interva(:l;(fchOC): ‘70 grou:d Co:L?tif;pof)Well:
Total Well Depth (ft): z Pump Depth/(ft TOC): Remarks:
CASING INFO
DATE (Lﬂer) Le\\//;%:r(ft Draxzv:)own R\;‘::;T:d P;aTep pH C(onsidt/;lmti)V PoR:ednot)i(al Tl(JLbTiSi)ty DO (%) Temcp ) ( Salinity Remarks (odor, clarity, etc)
m!.(-gal-)- WV\_ mS/cm
0feslla 30 Lhnfye + |
L1010 @0.6010,17 lgipp0 | 500 6,77 Y0l |09.9 12 1156 /383 BT |Cloer
45 .68 \035 Foool 500 b, 941.615\00.0 BZT 111, 8 11a,7|7.27 [scteenvelrermoved
(7] .64 1026 10500\700 Y9/ {.in399,7| 3 e 583,25
[099 20 1026 1120001500 ¢, ¢ ) 002 197.5| 3 i) 4 |19.863.26
057 R0.69\0 613500500 [, @) 03962 | R_ILR 17,93\ 2427
[ flo0 R0410.26\%000|500 €] G4z 7 | R U] 19851387
\ / /03 R0.&4 026 4@5270 500 1,83600R T} 207 /9 40 227
/06 R0 0,26 4500|500 BSR 6005 150 2| R V0.9 V4,93 357
SAMPLE ID#(s) / Time(s) Number of Containers/ Volume/ Type ' Preserv. Filter (Y/N) Pump or Bailer Parameter(s)

w2Nz2wWo7/Ma35— (113




MONITORING WELL WATER SAMPLE COLLECTION FORM

Project Number:
Project Name:

LOCATION

Date; Y XV

EQUIPMENT

‘ Y Water Column (ft): Ambient PID (ppm):‘
Unit Casing Volume (gal/lin ftCevton Vo) = Well Volume {gal): Well Head PID (ppm):
WELL INFO: — t =
Initial Depth to Water (ft): 7¢)].4€) Screen Interval {ft TOC):  £o") Ground Condition of Well:
Total Well Depth (ft): ) Pump Depth {ft TOC): :

Casing ID (in)
Unit Casing Volume (gal/lin ft):

v

CASING INFO

T, Wate V0|UIlle PUIIIp Conductlv v qe v (
DATE Le el t lemo ed ate pl i W DO o S Ir Ity lemar ks OdOI ’ Clal lth etc

)2¢ TOC) Apah m {(mS/cm)
5% —Stont Puise —+

1915120151 6.05 176001500 7.5 ). 4R fo6 . &
159001561067 12620200 1751 114977 [, 2
_ H4561201570.0€ 138060 500 17,5] 1,450 |15/ 3
L 57 610.0 ¥ 3590|200 17,50 11475 [155.4
N__1562.130.57 h.08 Hiood 500 7.50 1,474 1159, 3

15,5 Q00 10,74 |clen—
7.7 _RURLN. 70 Screen Vo | Boive! |
7 ] 7 0!07 (7; ,7L/
74 5 01/0 I7L',

SAMPLE ID#(s) / Time(s) Number of Containers/ Volume/ Type . Preserv. Filter (Y/N) Pump or Bailer Parameter(s)

=505




WELLHEAD INSPECTION CHECKLIST

Page __Z_ of [

Date _ ¢ A&,/af// 7

N

Client ___/ Jns /g// [l Lo
site Address _| /s Lowe, (A
(VAR 7 i -
Job Number /4 09A8 =4/ Technician A A
1 At
WELL IS
Well CLEARLY Other
Inspected - WELL 1S MARKED WITH Wz?ter Wellbox Action Well Not Repair
. | SECURABLE Bailed Cap Lock Inspected
No Corrective BY DESIGN THE WORDS From Components Replaced | Replaced Taken (explain Order
Action - "MONITORING Cleaned P P (explain P Submitted
. (12"r less) Wellbox below)
Required WELL" below)
We" |D (12"or.less)
. 8 _ ) U
CP-250 X X ( Vo b fls pistlis - V6 Jodys strypie X
»‘\ - k4 L4 -
- H *
- X S (chéa&' PV ilasi vt,s)
(LP-F50 | K & fond ppe
NOTES:
SAN JOSE SACRAMENTO LOS ANGELES SAN DIEGO www.blainetech.com

BLAINE TECH SERVICES, INC.



TEST EQUIPMENT CALIBRATION LOG

PROJECT NAME 47,,,/{,/ [Lhpfr @ /@a /m,\

PROJECT NUMBER /9 0§ a¢-/t*/

EQUIPMENT

EQUIPMENT |EQUIPMENT |DATE/TIME STANDARDS CALIBRATED TO:
NAME NUMBER OF TEST USED READING OR WITHIN 10%: |TEMP. INITIALS
; e S5 //F (40 9.20 uc ‘ _
8556 Yeeizeea 3o e /;/4 Z 7 B | HY
-
2400 | 433035 3706 2360 | HH
oRp . \
\ { IUR A3 ¢ 240 25590 | HH
\/ \/ V| P2 e 5 e 1
[0y, NG | 160.54  |z3.01c| Wil




(7]

WN

well ame:_ A7 ZHO %

Date: <4 =% qL Sampler(s) %\

Diameter inside well (in.) &

Total depth of well (ft.) 2 HO
Depth to Water (ft.) =202/
Ht. water column inwell (ft) X5 Q.2 |
Vol. of water in well (gal) JH

Subtract water level from depth to get water column.
Multiply ht water column by factor from chart to compute
volume or use equation:

Volume(gal)= 0.0408 X Dia2 {in) X Height{ft)

3 X Vol. =127,2Hé§gﬂ2::%

g\/M.'/\/

Vol. per linear ft. in casing
inside Dia.(in.) Vol. Per ft (gal)

2.0 0.183

3.0 0.367

4.0 0.683

6 1.469

8 2.8611

10 4,08

12 6.876

14 8
18 1044

20 16.32

Caculated Temp ll_'l F

Waefl production measurement: seconds per _____gal. CX18+32= F for this sample
seconds er 1/2 al.
Meter Model and fast calibration:
Purge method: Sampling method: Analysis: General Mineral
Abrev. Gen, Min.
Alr lift Airlift____ (EC, TDS, CI, S04, NO3)
Redi flo 2 Rediflo2____ EC, CI, TDS
Artesian__ Artesian__\~"
Bailer____ Baller

Notes- Access, well maintenance, sampling anomalies, ete.




Appendix B

ALS Environmental Laboratory Analytical Reports




August 19, 2019 Service Request N0:K1906927

Brad Bessinger

S.S. Papadopulos & Associates, Inc.
416 NE Dallas St., Suite 201
Camas, WA 98607

Laboratory Results for: Isotope Sampling
Dear Brad,

Enclosed are the results of the sample(s) submitted to our laboratory July 30, 2019
For your reference, these analyses have been assigned our service request number K1906927.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.
The test results meet requirements of the current NELAP standards, where applicable, and except as
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes,
refer to the certifications section at www.alsglobal.com. All results are intended to be considered in
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of
less than the complete report. Results apply only to the items submitted to the laboratory for analysis
and individual items (samples) analyzed, as listed in the report.

Please contact me if you have any questions. My extension is 3356. You may also contact me via
email at Kurt.Clarkson@alsglobal.com.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

Kurt Clarkson
Sr. Project Manager

ADDRESS 1317 S. 13th Avenue, Kelso, WA 98626
PHONE +1 360577 7222 | FAX +1 360 636 1068
ALS Group USA, Corp.

dba ALS Environmental

Page 1 of 39



Narrative Documents

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com

Page 2 of 39



1317 South 13th Ave, Kelso, WA 98626 | 1-360-577-7222 | www.alsglobal.com

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906927

Project: Isotope Sampling Date Received: 07/30/2019
Sample Matrix: Water

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of ALS Environmental. This report contains
analytical results for samples for the Tier Il level requested by the client.

Sample Receipt:

Two water samples were received for analysis at ALS Environmental on 07/30/2019. Any discrepancies upon initial sample
inspection are annotated on the sample receipt and preservation form included within this report. The samples were stored at
minimum in accordance with the analytical method requirements.

Metals:
No significant anomalies were noted with this analysis.

General Chemistry:
No significant anomalies were noted with this analysis.

Approved by Date 08/19/2019

Page 3 of 39



SAMPLE DETECTION SUMMARY

|CLIENT ID: 02N22WO09L03S

Lab ID: K1906927-001

Analyte Results Flag MDL MRL Units Method
Solids, Total Dissolved 1010 5.0 mg/L SM 2540 C
Alkalinity as CaCO3, Total 218 15 mg/L SM 2320 B
Bromide 0.63 0.10 mg/L 300.0
Chloride 65.2 1.0 mg/L 300.0
pH 7.93 pH Units SM 4500-H+ B
Sulfate 486 20 mg/L 300.0
|CLIENT ID: 02N22W09L04S Lab ID: K1906927-002
Analyte Results Flag MDL MRL Units Method
Carbon, Dissolved Organic (DOC) 2.47 0.50 mg/L SM 5310 C
Solids, Total Dissolved 6230 5.0 mg/L SM 2540 C
Alkalinity as CaCO3, Total 385 15 mg/L SM 2320 B
Bromide 0.87 0.10 mg/L 300.0
Chloride 178 5.0 mg/L 300.0
Nitrate as Nitrogen 25.6 1.0 mg/L 300.0
pH 7.53 pH Units SM 4500-H+ B
Sulfate 4470 400 mg/L 300.0
Barium 8.3 4.2 ug/L 6010C
Boron 1100 21 ug/L 6010C
Calcium 542000 21 ug/L 6010C
Magnesium 249000 5.3 ug/L 6010C
Manganese 450 1.1 ug/L 6010C
Potassium 13700 420 ug/L 6010C
Sodium 1080000 2100 ug/L 6010C

Page 4 of 39



Sample Receipt Information

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com

Page 5 of 39



Client: S.S. Papadopulos & Associates, Inc. Service Request:K1906927
Project: Isotope Sampling

SAMPLE CROSS-REFERENCE

SAMPLE # CLIENT SAMPLE 1D DATE TIME

K1906927-001 02N22W09L03S 7/29/2019 1142

K1906927-002 02N22W09L04S 7/29/2019 1105
Printed 8/19/2019 2:18:08 PM Page 6 of 39 Sample Summary



Fbbess) W@i’rc

2 CSPa . (e

CHAIN OF CUSTODY

T

001

101163 |

! SR#

COC Set of
COC#

. | Routine Report: Method
Blank, Sutrogate, as

PO#
Bill To: M0uind Basivy

_ o 5 1317 South 13th Ave, Kelso, WA $8526 Phone (360) 577-7222 / 800-695-7222 / FAX (360) 636-1068
Ag-‘- S e R www alsglobal.com Page 1 0f1
Project Name ) g . Project Number: M" pay
‘ | SoTeRe bozm?hual x % o ;95 § 8
ProjectManager&rﬁa E}C’SS!"‘\%?( -
- - W)
e Wownd Besv GSA =SS Papadep ulos v | § 2= 4(
e lle NE Dalles Stosvite g0l Camas, 7o | E | HH . QY
¢ il . N : o [Z2E I
T B60-B-HIA T CATEET D (S Elals| |2] |8)% D\D\@
Sampler Signatare Sampier Printed Name Clirlale Sa by 51« S 2 \
Adre PV, AR HEHEBEHEHEEE
A, e A HHEHEHEHEEHHE
d . T*Z/Méﬁhqw zlzlslztatzlzi8lslglzls_1|. o Remarks
b} SAMPLING T
CLIENT SAMPLE ID LABID _Date Time
1 020 22w05(03) Helia N el g e 11 1 I o e 4 1
202 ps 22 weqL0dS R4 5 el A YA v~
3
4,
5.
6.
7.
8.
9,
10.
Report Requirements Invoice Information ircle which metals are fa be anal

Total Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl 8n V Zn Hg

required ¢S A .
Dissolved Metals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se S Tl Sn V Zn Hg
__ k. Report Dup., MS, MSD
as required — - Special Instructions/Comments: [*Indicate State Hydrocarbon Procedure: AK CA WI Northwest Other {Circle One}
Il CLP Like Summary Tur nazg)::nd Req“":ﬁ'r"‘e"ts
{no raw data) :-:: : Day — '
—.__ V. Data Validatior: Report ot Standard
—V EDD . Wmd Report Date
~_Relinquished By: Received By: Relinquished By: ived By: Relinguished By: Received By:
C oy gt
Signature [ Signature | Signature Srgnature Signature Signature
Eatwle o Cueppey Vav, R éf,« a AL
Printed Name Printed Name ] Printed Name Printed Nal‘ne Printed Name Printed Name
United Wa e Fea €x  Veuhwa
Firm . . Firm ’ ] Fimm Firm/ Firm Firmn
Heallq 17 Fafiq & 23 @3/ T HO
Date/Time Date/Timé Date/Time Daté/Time/ Date/Time Date/Time
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Cooler Receipt and Preservation Form

Chient /l me" hd Silen, GAXA § SPA Service Request K19
Received: 7{_._}4{/ 7 Opened: %f/ 4 By: g Unloaded: 7@ /4 ﬂ By: %
1. Samples were received via? ~ USPS  ( Fedj@ UPS  DHL PDX  Courier  Hand Delivered
2, Samplés were received in: (circle) Cooler / Box Envelope Other NA
3. Were custody seals on coolers? NX @ N If yes, how many and where? / /:f/v%?L
If present, were custédy sealgintact? O N If present, were they signed and dated? @ N
Raw Corrattad. Raw Corrected Corr. Thermometer T Cooler/COC ID Tracking Number }
Cooler Temp | _Cooler Temp| TempBlank | _Temp Blank | . Factor D NA /|- NA| " Filed
;5059 15910035 llenc= | 7857 4497 %)

5. Were custody papers properly ﬁlled out (mk, sxgned, etc.)? NA C_‘fj/ N
6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. NA @ N

If applicable, tissue samples were recetved:  Frozen  Partially Thawed  Thawed - !
7. Were all sample labels complete (i.e analysis, preservation, etc.)? Na (27 N
8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. NA @ N
9. Were appropriate bottles/containers and volumes received for the tests indicated? NA @ N
10. Were the pH-preserved bottles {see SMO GEN SOP) received at the appropriate pH? Indicate in the table below NA Y @
11. Were VOA vials received without headspace? Indicate in the table below. C@/ Y N
12. Was C12/Res negative? @/ Y N
SampleID on Bottle ' SampleiDonCOC Identified by:

Bottle Count  jOut of}Head- Volume Reageht Lot .
Sample D . . Bottle Type Temp |space(Broke{ pH | Reagent .| added | = Nurphber Initials [ Time

FTNT w0 TS (2K, P X Wael 05l Vialll-14E | 7 1 075

Votes, Discrepancies, & Resolutions:

7/25/16 Page of
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Miscellaneous Forms

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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Inorganic Data Qualifiers
The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The result is an estimate amount because the value exceeded the instrument calibration range.

The result is an estimated value.

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

See case narrative.
See case narrative. One or more quality control criteria was outside the limits.

The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory.

Metals Data Qualifiers
The control limit criteria is not applicable. See case narrative.
The result is an estimated value.

The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

The duplicate injection precision was not met.
The Matrix Spike sample recovery is not within control limits. See case narrative.

The reported value was determined by the Method of Standard Additions (MSA).

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike
absorbance.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.
See case harrative.
The correlation coefficient for the MSA is less than 0.995.

See case narrative. One or more quality control criteria was outside the limits.

Organic Data Qualifiers
The result is an outlier. See case narrative.
The control limit criteria is not applicable. See case narrative.
A tentatively identified compound, a suspected aldol-condensation product.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.
The reported result is from a dilution.

The result is an estimated value.

The result is an estimated value.

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two
analytical results.

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

See case narrative.

See case narrative. One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of lighter molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of heavier molecular weight constituents than the calibration standard.
The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range,
but the elution pattern does not match the calibration standard.

The chromatographic fingerprint does not resemble a petroleum product.
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ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso

State Certifications, Accreditations, and Licenses

Agency Web Site Number
Alaska DEH http://dec.alaska.gov/eh/lab/cs/csapproval.htm UST-040
Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339
Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.ntm 88-0637
California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795
DOD ELAP http://www.denix.osd.mil/edgw/Accreditation/AccreditedLabs.cfm L16-58-R4
Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412
Hawaii DOH http://health.hawaii.gov/ -
ISO 17025 http://www.pjlabs.com/ L16-57
Louisiana DEQ http://www.deq.louisiana.gov/page/la-lab-accreditation 03016
Maine DHS http://www.maine.gov/dhhs/ WAO01276
Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457
Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WAO01276
New Jersey DEP http://www.nj.gov/dep/enforcement/oga.html WAO005
New York - DOH https://www.wadsworth.org/regulatory/elap 12060

https://deq.nc.gov/about/divisions/water-resources/water-resources-
data/water-sciences-home-page/laboratory-certification-branch/non-field-lab-
North Carolina DEQ certification 605
Oklahoma DEQ http://www.deg.state.ok.us/CSDnew/labcert.htm 0801
http://public.health.oregon.gov/LaboratoryServices/Environmental Laborator
Oregon — DEQ (NELAP) yAccreditation/Pages/index.aspx WA100010
South Carolina DHEC http://www.scdhec.gov/environment/Environmental LabCertification/ 61002
Texas CEQ http://www.tceq.texas.gov/field/ga/env_lab_accreditation.html T104704427
Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.htmi C544
Wyoming (EPA Region 8) |https://www.epa.gov/region8-waterops/epa-region-8-certified-drinking-water -
Kelso Laboratory Website www.alsglobal.com NA

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program. A complete listing of
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies

\web site.

Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes. The states
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte

is offered by that state.
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ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LOD
LOQ
LUFT

M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM

TPH
tr

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography

Gas Chromatography/Mass Spectrometry

Limit of Detection

Limit of Quantitation

Leaking Underground Fuel Tank

Modified
Maximum Contaminant Level is the highest permissible concentration of a substance
allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected lon Monitoring

Total Petroleum Hydrocarbons
Trace level is the concentration of an analyte that is less than the PQL but greater than or
equal to the MDL.
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Client:
Project:

Sample Name:
Lab Code:
Sample Matrix:

ALS Group USA, Corp.

dba ALS Environmental

Analyst Summary report

S.S. Papadopulos & Associates, Inc.

Isotope Sampling/

02N22W09L03S
K1906927-001
Water

Service Request: K1906927

Date Collected: 07/29/19
Date Received: 07/30/19

Analysis Method Extracted/Digested By Analyzed By
300.0 MRODRIGUEZ
6010C YZOOK AMCKORNEY
SM 2320 B DBRADBURY
SM 2540 C JMADISON
SM 4500-H+ B ACHEATLEY
SM 4500-S2- D BDITZLER
SM5310C BDITZLER

Sample Name:
Lab Code:
Sample Matrix:

Analysis Method
6010C

Sample Name:
Lab Code:
Sample Matrix:

02N22W09L03S
K1906927-001.R01
Water

02N22W09L04S
K1906927-002
Water

Extracted/Digested By
YZOOK

Date Collected: 07/29/19
Date Received: 07/30/19

Analyzed By
EMCALLISTER

Date Collected: 07/29/19
Date Received: 07/30/19

Analysis Method Extracted/Digested By Analyzed By
300.0 MRODRIGUEZ
6010C YZOOK AMCKORNEY
SM 2320 B DBRADBURY
SM 2540 C JMADISON
SM 4500-H+ B ACHEATLEY
SM 4500-S2- D BDITZLER
SM5310C BDITZLER

Printed 8/19/2019 2:18:09 PM

Page 13 of 39
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Client:
Project:

Sample Name:
Lab Code:
Sample Matrix:

Analysis Method
6010C

S.S. Papadopulos & Associates, Inc.
Isotope Sampling/

02N22W09L04S
K1906927-002.R01
Water

Printed 8/19/2019 2:18:09 PM

ALS Group USA, Corp.

dba ALS Environmental

Analyst Summary report

Extracted/Digested By
YZOOK

Page 14 of 39

Service Request: K1906927

Date Collected: 07/29/19
Date Received: 07/30/19

Analyzed By
EMCALLISTER

Superset Reference:19-0000517287 rev 00



Sample Results

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906927
Project: Isotope Sampling Date Collected: 07/29/19 11:05
Sample Matrix: Water Date Received: 07/30/19 09:40
Sample Name: 02N22WQ09L04S Basis: NA
Lab Code: K1906927-002
Total Metals

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed Date Extracted Q
Barium 6010C 8.3 ug/L 4.2 1 08/02/19 14:48 08/01/19
Boron 6010C 1100 ug/L 21 1 08/02/19 14:48 08/01/19
Calcium 6010C 542000 ug/L 21 1 08/02/19 14:48 08/01/19
Iron 6010C ND U ug/L 21 1 08/02/19 14:48 08/01/19
Magnesium 6010C 249000 ug/L 5.3 1 08/02/19 14:48 08/01/19
Manganese 6010C 450 ug/L 1.1 1 08/02/19 14:48 08/01/19
Potassium 6010C 13700 ug/L 420 1 08/02/19 14:48 08/01/19
Sodium 6010C 1080000 ug/L 2100 10 08/05/19 14:48 08/01/19
Printed 8/19/2019 2:18:09 PM Superset Reference:19-0000517287 rev 00
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General Chemistry

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906927
Project: Isotope Sampling Date Collected: 07/29/19 11:42
Sample Matrix: Water Date Received: 07/30/19 09:40
Sample Name: 02N22WQ9L03S Basis: NA
Lab Code: K1906927-001

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Alkalinity as CaCO3, Total SM 2320 B 218 mg/L 15 1 08/06/19 17:14
Bromide 300.0 0.63 mg/L 0.10 2 07/30/19 12:10
Chloride 300.0 65.2 mg/L 1.0 10 07/30/19 14:12
Nitrate as Nitrogen 300.0 ND U mg/L 0.10 2 07/30/19 12:10
Nitrite as Nitrogen 300.0 ND U mg/L 0.10 2 07/30/19 12:10
pH SM 4500-H+ B 7.93 pH Units - 1 07/30/19 13:15
Sulfate 300.0 486 mg/L 20 100 07/30/19 14:22
Total Sulfide SM 4500-S2- D ND U mg/L 0.050 1 08/02/19 13:12

Printed 8/19/2019 2:18:09 PM

Page 19 of 39
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906927
Project: Isotope Sampling Date Collected: 07/29/19 11:42
Sample Matrix: Water Date Received: 07/30/19 09:40
Sample Name: 02N22WQ9L03S Basis: NA
Lab Code: K1906927-001

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Solids, Total Dissolved SM 2540 C 1010 mg/L 5.0 1 07/31/19 00:00

Printed 8/19/2019 2:18:09 PM
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ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906927
Project: Isotope Sampling Date Collected: 07/29/19 11:05
Sample Matrix: Water Date Received: 07/30/19 09:40
Sample Name: 02N22WQ09L04S Basis: NA
Lab Code: K1906927-002

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed Q
Alkalinity as CaCO3, Total SM 2320 B 385 mg/L 15 1 08/06/19 17:14
Bromide 300.0 0.87 mg/L 0.10 2 07/30/19 13:01
Chloride 300.0 178 mg/L 5.0 50 07/30/19 14:52
Nitrate as Nitrogen 300.0 25.6 mg/L 1.0 20 07/30/19 14:42
Nitrite as Nitrogen 300.0 ND U mg/L 0.10 2 07/30/19 13:01
pH SM 4500-H+ B 7.53 pH Units - 1 07/30/19 13:22
Sulfate 300.0 4470 mg/L 400 2000 07/30/19 15:02
Total Sulfide SM 4500-S2- D ND U mg/L 0.050 1 08/02/19 13:12

Printed 8/19/2019 2:18:10 PM

Page 21 of 39
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906927
Project: Isotope Sampling Date Collected: 07/29/19 11:05
Sample Matrix: Water Date Received: 07/30/19 09:40
Sample Name: 02N22WQ09L04S Basis: NA
Lab Code: K1906927-002

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed Q
Carbon, Dissolved Organic (DOC) SM5310C 247 mg/L 0.50 1 08/02/19 16:20
Solids, Total Dissolved SM 2540 C 6230 mg/L 5.0 1 07/31/19 00:00

Printed 8/19/2019 2:18:10 PM
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Superset Reference:19-0000517287 rev 00



QC Summary Forms

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906927
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: KQ1910752-07
Total Metals

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed Date Extracted Q
Barium 6010C ND U ug/L 4.2 1 08/02/19 14:26 08/01/19
Boron 6010C ND U ug/L 21 1 08/02/19 14:26 08/01/19
Calcium 6010C 37 ug/L 21 1 08/02/19 14:26 08/01/19
Iron 6010C ND U ug/L 21 1 08/02/19 14:26 08/01/19
Magnesium 6010C ND U ug/L 5.3 1 08/02/19 14:26 08/01/19
Manganese 6010C ND U ug/L 1.1 1 08/02/19 14:26 08/01/19
Potassium 6010C ND U ug/L 420 1 08/02/19 14:26 08/01/19
Sodium 6010C ND U ug/L 210 1 08/05/19 14:26 08/01/19
Printed 8/19/2019 2:18:09 PM Superset Reference:19-0000517287 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906927
Project: Isotope Sampling Date Analyzed: 08/02/19 - 08/05/19
Sample Matrix: Water

Lab Control Sample Summary

Total Metals
Units:ug/L
Basis:NA
Lab Control Sample
KQ1910752-08
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Barium 6010C 5300 5000 106 80-120
Boron 6010C 529 500 106 80-120
Calcium 6010C 13200 12500 105 80-120
Iron 6010C 2620 2500 105 80-120
Magnesium 6010C 12000 12500 96 80-120
Manganese 6010C 1200 1250 96 80-120
Potassium 6010C 13900 12500 111 80-120
Sodium 6010C 12300 12500 99 80-120
Printed 8/19/2019 2:18:09 PM Superset Reference:19-0000517287 rev 00
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General Chemistry

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906927
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA

Lab Code: K1906927-MB1

General Chemistry Parameters

Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed Q
Alkalinity as CaCO3, Total SM 2320 B ND U mg/L 15 1 08/06/19 17:14
Bromide 300.0 ND U mg/L 0.050 1 07/30/19 12:00
Chloride 300.0 ND U mg/L 0.10 1 07/30/19 12:00
Nitrate as Nitrogen 300.0 ND U mg/L 0.050 1 07/30/19 12:00
Nitrite as Nitrogen 300.0 ND U mg/L 0.050 1 07/30/19 12:00
Sulfate 300.0 ND U mg/L 0.20 1 07/30/19 12:00
Total Sulfide SM 4500-S2- D ND U mg/L 0.050 1 08/02/19 13:12
Printed 8/19/2019 2:18:10 PM Superset Reference:19-0000517287 rev 00
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Client:
Project:

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request: K1906927
Date Collected: NA

Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: K1906927-MB1

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Carbon, Dissolved Organic (DOC) SM5310C ND U mg/L 0.50 1 08/02/19 14:42
Solids, Total Dissolved SM 2540 C ND U mg/L 5.0 1 07/31/19 00:00

Printed 8/19/2019 2:18:10 PM
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ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906927
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: K1906927-MB2
General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Solids, Total Dissolved SM 2540 C ND U mg/L 5.0 1 07/31/19 00:00

Printed 8/19/2019 2:18:12 PM Superset Reference:19-0000517287 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request:K1906927
Project: Isotope Sampling Date Collected:07/29/19
Sample Matrix: Water Date Received:07/30/19
Date Analyzed:7/30/19
Duplicate Matrix Spike Summary
General Chemistry Parameters
Sample Name: 02N22W09L03S Units:mg/L
Lab Code: K1906927-001 Basis:NA
Matrix Spike Duplicate Matrix Spike
K1906927-001MS K1906927-001DMS

Sample Spike Spike % Rec RPD
Analyte Name Method Result Result Amount % Rec Result Amount % Rec Limits RPD Limit
Bromide 300.0 0.63 8.54 8.00 99 8.62 8.00 100  90-110 <1 20
Nitrate as Nitrogen 300.0 ND U 7.65 8.00 96 7.70 8.00 96 90-110 <1 20
Nitrite as Nitrogen 300.0 ND U 7.87 8.00 98 7.92 8.00 99 90-110 <1 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/19/2019 2:18:09 PM
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ALS Group USA, Corp.

dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906927
Project Isotope Sampling Date Collected: 07/29/19
Sample Matrix: Water Date Received: 07/30/19
Date Analyzed: 07/30/19 - 07/31/19
Replicate Sample Summary
General Chemistry Parameters
Sample Name: 02N22W09L03S Units: mg/L
Lab Code: K1906927-001 Basis: NA
Duplicate
Sample
K1906927-
Sample 001DUP
Analyte Name Analysis Method MRL Result Result Average RPD RPD Limit
Bromide 300.0 0.10 0.63 0.61 0.622 3 20
Nitrate as Nitrogen 300.0 0.10 ND U ND U NC NC 20
Solids, Total Dissolved SM 2540 C 5.0 1010 1000 1010 <1 5
Nitrite as Nitrogen 300.0 0.10 ND U ND U NC NC 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/19/2019 2:18:10 PM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906927
Project Isotope Sampling Date Collected: 07/29/19
Sample Matrix: Water Date Received: 07/30/19

Date Analyzed: 07/30/19

Replicate Sample Summary
General Chemistry Parameters

Sample Name: 02N22W09L03S Units: pH Units
Lab Code: K1906927-001 Basis: NA
Duplicate
Sample
K1906927-
Sample 001DUP
Analyte Name Analysis Method MRL Result Result Average RPD RPD Limit
pH SM 4500-H+ B - 7.93 8.06 8.00 2 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/19/2019 2:18:10 PM Superset Reference:19-0000517287 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906927
Project Isotope Sampling Date Collected: 07/29/19
Sample Matrix: Water Date Received: 07/30/19
Date Analyzed: 07/31/19 - 08/02/19
Replicate Sample Summary
General Chemistry Parameters
Sample Name: 02N22W09L04S Units: mg/L
Lab Code: K1906927-002 Basis: NA
Duplicate
Sample
K1906927-
Analysis Sample 002DUP
Analyte Name Method MRL Result Result Average RPD  RPD Limit
Carbon, Dissolved Organic (DOC) SM5310C 0.50 2.47 2.43 2.45 2 10
Solids, Total Dissolved SM 2540 C 5.0 6230 6390 6310 2 5

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/19/2019 2:18:12 PM

Page 34 of 39

Superset Reference:19-0000517287 rev 00



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906927
Project Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA

Date Analyzed: 08/06/19

Replicate Sample Summary
General Chemistry Parameters

Sample Name: Batch QC Units: mg/L
Lab Code: K1907038-001 Basis: NA
Duplicate
Sample
K1907038-
Sample 001DUP
Analyte Name Analysis Method ~ MRL Result Result Average RPD RPD Limit
Alkalinity as CaCO3, Total SM 2320 B 15 145 143 144 1 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/19/2019 2:18:11 PM Superset Reference:19-0000517287 rev 00

Page 35 of 39



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906927
Project Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA

Date Analyzed: 08/06/19

Replicate Sample Summary
General Chemistry Parameters

Sample Name: Batch QC Units: mg/L
Lab Code: K1907038-012 Basis: NA
Duplicate
Sample
K1907038-
Sample 012DUP
Analyte Name Analysis Method ~ MRL Result Result Average RPD RPD Limit
Alkalinity as CaCO3, Total SM 2320 B 15 118 117 118 <1 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/19/2019 2:18:12 PM Superset Reference:19-0000517287 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906927
Project: Isotope Sampling Date Analyzed: 07/30/19 - 08/06/19
Sample Matrix: Water

Lab Control Sample Summary
General Chemistry Parameters

Units:mg/L
Basis:NA
Lab Control Sample
K1906927-LCS1

Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Alkalinity as CaCO3, Total SM 2320 B 163 163 100 90-110
Bromide 300.0 2.49 2.50 100 90-110
Carbon, Dissolved Organic (DOC) SM 5310 C 24.8 25.0 99 83-117
Chloride 300.0 4.76 5.00 95 90-110
Nitrate as Nitrogen 300.0 243 2.50 97 90-110
Nitrite as Nitrogen 300.0 2.49 2.50 99 90-110
Solids, Total Dissolved SM 2540 C 893 922 97 85-115
Sulfate 300.0 4.94 5.00 99 90-110
Total Sulfide SM 4500-S2- D 0.190 0.193 98 85-106
Printed 8/19/2019 2:18:10 PM Superset Reference:19-0000517287 rev 00
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Client:
Project:

Sample Matrix:

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

S.S. Papadopulos & Associates, Inc. Service Request: K1906927
Isotope Sampling Date Analyzed: 07/30/19
Water

Lab Control Sample Summary
General Chemistry Parameters

Units:pH Units

Basis:NA
Lab Control Sample
K1906927-LCS1
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
pH SM 4500-H+ B 9.35 9.34 100 85-115
Printed 8/19/2019 2:18:10 PM Superset Reference:19-0000517287 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906927
Project: Isotope Sampling Date Analyzed: 08/06/19
Sample Matrix: Water Date Extracted: NA
Lab Control Sample Summary
Alkalinity as CaCO3, Total
Analysis Method: SM 2320 B Units: mg/L
Prep Method: None Basis: NA
Analysis Lot: 646126

Spike % Rec
Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample K1906927-LCS2 164 163 101 90-110

Printed 8/19/2019 2:18:11 PM

Page 39 of 39

Superset Reference:19-0000517287 rev 00



August 19, 2019 Service Request N0:K1906970

Brad Bessinger

S.S. Papadopulos & Associates, Inc.
416 NE Dallas St., Suite 201
Camas, WA 98607

Laboratory Results for: Isotope Sampling
Dear Brad,

Enclosed are the results of the sample(s) submitted to our laboratory July 31, 2019
For your reference, these analyses have been assigned our service request number K1906970.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.
The test results meet requirements of the current NELAP standards, where applicable, and except as
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes,
refer to the certifications section at www.alsglobal.com. All results are intended to be considered in
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of
less than the complete report. Results apply only to the items submitted to the laboratory for analysis
and individual items (samples) analyzed, as listed in the report.

Please contact me if you have any questions. My extension is 3356. You may also contact me via
email at Kurt.Clarkson@alsglobal.com.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

Kurt Clarkson
Sr. Project Manager

ADDRESS 1317 S. 13th Avenue, Kelso, WA 98626
PHONE +1 360577 7222 | FAX +1 360 636 1068
ALS Group USA, Corp.

dba ALS Environmental
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Narrative Documents

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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1317 South 13th Ave, Kelso, WA 98626 | 1-360-577-7222 | www.alsglobal.com

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970

Project: Isotope Sampling Date Received: 07/31/2019
Sample Matrix: Water

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of ALS Environmental. This report contains
analytical results for samples for the Tier Il level requested by the client.

Sample Receipt:

Three water samples were received for analysis at ALS Environmental on 07/31/2019. Any discrepancies upon initial sample
inspection are annotated on the sample receipt and preservation form included within this report. The samples were stored at
minimum in accordance with the analytical method requirements.

Metals:
No significant anomalies were noted with this analysis.

General Chemistry:
No significant anomalies were noted with this analysis.

Approved by Date 08/19/2019
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SAMPLE DETECTION SUMMARY

|CLIENT ID: 02N23W15J01S

Lab ID: K1906970-001

Analyte Results Flag MDL MRL Units Method
Carbon, Dissolved Organic (DOC) 1.24 0.50 mg/L SM 5310 C
Solids, Total Dissolved 1260 5.0 mg/L SM 2540 C
Alkalinity as CaCO3, Total 323 15 mg/L SM 2320 B
Bromide 1.12 0.10 mg/L 300.0
Chloride 86.2 1.0 mg/L 300.0
pH 7.59 pH Units SM 4500-H+ B
Sulfate 531 20 mg/L 300.0
Barium 28.8 4.2 ug/L 6010C
Boron 709 21 ug/L 6010C
Calcium 185000 21 ug/L 6010C
Iron 1610 21 ug/L 6010C
Magnesium 45900 5.3 ug/L 6010C
Manganese 354 1.1 ug/L 6010C
Potassium 5460 420 ug/L 6010C
Sodium 164000 210 ug/L 6010C
|CLIENT ID: 02N23W15J02S Lab ID: K1906970-002
Analyte Results Flag MDL MRL Units Method
Solids, Total Dissolved 909 5.0 mg/L SM 2540 C
Alkalinity as CaCO3, Total 244 15 mg/L SM 2320 B
Bromide 0.38 0.10 mg/L 300.0
Chloride 43.3 1.0 mg/L 300.0
pH 7.66 pH Units SM 4500-H+ B
Sulfate 400 20 mg/L 300.0
Barium 21.7 4.2 ug/L 6010C
Boron 480 21 ug/L 6010C
Calcium 139000 21 ug/L 6010C
Iron 1150 21 ug/L 6010C
Magnesium 37100 53 ug/L 6010C
Manganese 108 11 ug/L 6010C
Potassium 5080 420 ug/L 6010C
Sodium 101000 210 ug/L 6010C
|CLIENT ID: 02N23W15J03S Lab ID: K1906970-003
Analyte Results Flag MDL MRL Units Method
Carbon, Dissolved Organic (DOC) 4.86 0.50 mg/L SM 5310 C
Solids, Total Dissolved 3290 5.0 mg/L SM 2540 C
Alkalinity as CaCO3, Total 1010 150 mg/L SM 2320 B
Bromide 1.59 0.10 mg/L 300.0
Chloride 96.8 2.0 mg/L 300.0
pH 6.89 pH Units SM 4500-H+ B
Sulfate 1530 100 mg/L 300.0
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SAMPLE DETECTION SUMMARY

|CLIENT ID: 02N23W15J03S Lab ID: K1906970-003
Analyte Results Flag MDL MRL Units Method
Barium 131 4.2 ug/L 6010C
Boron 2470 21 ug/L 6010C
Calcium 366000 21 ug/L 6010C
Iron 725 21 ug/L 6010C
Magnesium 241000 5.3 ug/L 6010C
Manganese 2220 1.1 ug/L 6010C
Potassium 18800 420 ug/L 6010C
Sodium 374000 210 ug/L 6010C
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Sample Receipt Information

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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Client: S.S. Papadopulos & Associates, Inc.

Project: Isotope Sampling

SAMPLE #

K1906970-001
K1906970-002
K1906970-003

Printed 8/19/2019 5:29:27 PM

SAMPLE CROSS-REFERENCE

CLIENT SAMPLE 1D

02N23W15J01S
02N23W15J02S
02N23W15J03S

Page 7 of 49

Service Request:K1906970

DATE
7/30/2019
7/30/2019
7/30/2019

Sample Summary



CHAIN OF CUSTODY
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101163 |

1317 South 13th Ave, Kelso, WA 98626 Phone (360) 577-7222 / 800-605-7222 / FAX (360) 536-1068
www.alsglebal com

001 | | SR# h/ Ve
‘ COC Set of
‘ COC#
Page 1 of 1

___ | Routine Report: Method
Blank, Surrcgate, as

P.O.#
Bill To: pound rctriva

Project Name - R Project Number:
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Qi NE. Dallas ST, suite 20l cawad] £ | £ o
T30 b HIG | WA dEETH 8 | 2 lalg [s] |83
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Cooler Receipt and Preservation Form

Client SS PaE 3'9);}[) | os /[ L 51‘-—55} @Jﬁ}fw (avzvvationService Request K19 () 9 /e
Received: 7,' .'3 /.‘ /9

1. Samples were received via?

Opened: Z/é {7 Zi 9

By: ﬁ_}' Unloaded: 7/,

USPS  Fed E¥*, UPS

s

PC%Q

DHL PDX Courier Hand Delivered

By: QE

2. Samples were received in: (carcle) @ Box Envelope Other NA
3. Were custody seals on coolers? NA @ N If yes, how many and where? { /:g.z :;g;;

If présent,_ were custbdy seal§'intact? @ N If pre:'aent, were they signed and dated? Cf/ N

Coo?::-"'ﬁmp cﬁiﬁi’?‘:ﬁ;p Tem?«;’lank' Tgommﬁk : I'g(::;gr . Thern;lgmeter Coolerfeoe IDNA : Trecking Number NA| ' Fited
od 0.2 [4. 8 |4 b o2 | 3€F | (Ci/L=3 17337 9795 £323
' i
4. Packing material: Inserts @Wm Gel PacR‘ “Wet Ice™Dry Ice  Sleeves
5. Were custody papers properiy filled out (ink, signed, etc.)? NA @ N
6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below. NA @ N
If applicabie, tissue samples were received:  Frozen  Partially Thawed  Thawed ’
7. Were all sample labels complete (i.€ analysis, preservation, etc.)? ' NA @ N
8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies m the table on page 2. NA @ N
9.  Were appropriate bottles/containers and volumes received for the tests indicated? NA Y) N
10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below NA Y @9
11. Were VOA vials received without headspace? Indicate in the table below. @,}/ Y N
12. Was C12/Res negative? Q@Z Y N
- Sample ID.on'.B_ottl'e . Sémp!e-lD on COb " {dentified by:
o _ Bottle Count {Out ofiHead-| - _ - - | Volume | Reagent Lot
: - Sample ID Bottie Type | Temp ispace!|Broke| pH Reagent added Nurher Initials { Time
CIN 1353039 F150ak, T KNyl 105wl Gﬂ}\w; gLt Do

Votes, Discrepancies, & Resolutions:

725/16
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Miscellaneous Forms

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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Inorganic Data Qualifiers
The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The result is an estimate amount because the value exceeded the instrument calibration range.

The result is an estimated value.

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

See case narrative.
See case narrative. One or more quality control criteria was outside the limits.

The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory.

Metals Data Qualifiers
The control limit criteria is not applicable. See case narrative.
The result is an estimated value.

The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

The duplicate injection precision was not met.
The Matrix Spike sample recovery is not within control limits. See case narrative.

The reported value was determined by the Method of Standard Additions (MSA).

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike
absorbance.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.
See case harrative.
The correlation coefficient for the MSA is less than 0.995.

See case narrative. One or more quality control criteria was outside the limits.

Organic Data Qualifiers
The result is an outlier. See case narrative.
The control limit criteria is not applicable. See case narrative.
A tentatively identified compound, a suspected aldol-condensation product.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.
The reported result is from a dilution.

The result is an estimated value.

The result is an estimated value.

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two
analytical results.

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

See case narrative.

See case narrative. One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of lighter molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of heavier molecular weight constituents than the calibration standard.
The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range,
but the elution pattern does not match the calibration standard.

The chromatographic fingerprint does not resemble a petroleum product.
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ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso

State Certifications, Accreditations, and Licenses

Agency Web Site Number
Alaska DEH http://dec.alaska.gov/eh/lab/cs/csapproval.htm UST-040
Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339
Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.ntm 88-0637
California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795
DOD ELAP http://www.denix.osd.mil/edgw/Accreditation/AccreditedLabs.cfm L16-58-R4
Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412
Hawaii DOH http://health.hawaii.gov/ -
ISO 17025 http://www.pjlabs.com/ L16-57
Louisiana DEQ http://www.deq.louisiana.gov/page/la-lab-accreditation 03016
Maine DHS http://www.maine.gov/dhhs/ WAO01276
Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457
Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WAO01276
New Jersey DEP http://www.nj.gov/dep/enforcement/oga.html WAO005
New York - DOH https://www.wadsworth.org/regulatory/elap 12060

https://deq.nc.gov/about/divisions/water-resources/water-resources-
data/water-sciences-home-page/laboratory-certification-branch/non-field-lab-
North Carolina DEQ certification 605
Oklahoma DEQ http://www.deg.state.ok.us/CSDnew/labcert.htm 0801
http://public.health.oregon.gov/LaboratoryServices/Environmental Laborator
Oregon — DEQ (NELAP) yAccreditation/Pages/index.aspx WA100010
South Carolina DHEC http://www.scdhec.gov/environment/Environmental LabCertification/ 61002
Texas CEQ http://www.tceq.texas.gov/field/ga/env_lab_accreditation.html T104704427
Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.htmi C544
Wyoming (EPA Region 8) |https://www.epa.gov/region8-waterops/epa-region-8-certified-drinking-water -
Kelso Laboratory Website www.alsglobal.com NA

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program. A complete listing of
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies

\web site.

Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes. The states
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte

is offered by that state.
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ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LOD
LOQ
LUFT

M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM

TPH
tr

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography

Gas Chromatography/Mass Spectrometry

Limit of Detection

Limit of Quantitation

Leaking Underground Fuel Tank

Modified
Maximum Contaminant Level is the highest permissible concentration of a substance
allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected lon Monitoring

Total Petroleum Hydrocarbons
Trace level is the concentration of an analyte that is less than the PQL but greater than or
equal to the MDL.
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Client:
Project:

Sample Name:
Lab Code:
Sample Matrix:

ALS Group USA, Corp.

dba ALS Environmental

Analyst Summary report

S.S. Papadopulos & Associates, Inc.

Isotope Sampling/

02N23W15J01S
K1906970-001
Water

Service Request: K1906970

Date Collected: 07/30/19
Date Received: 07/31/19

Analysis Method Extracted/Digested By Analyzed By
300.0 MRODRIGUEZ
6010C YZOOK AMCKORNEY
SM 2320 B DBRADBURY
SM 2540 C JMADISON
SM 4500-H+ B ACHEATLEY
SM 4500-S2- D BDITZLER
SM5310C BDITZLER

Sample Name:
Lab Code:
Sample Matrix:

Analysis Method
6010C

Sample Name:
Lab Code:
Sample Matrix:

02N23wW15J01S
K1906970-001.R01
Water

02N23W15J02S
K1906970-002
Water

Extracted/Digested By
YZOOK

Date Collected: 07/30/19
Date Received: 07/31/19

Analyzed By
EMCALLISTER

Date Collected: 07/30/19
Date Received: 07/31/19

Analysis Method Extracted/Digested By Analyzed By
300.0 MRODRIGUEZ
6010C YZOOK AMCKORNEY
SM 2320 B DBRADBURY
SM 2540 C JMADISON
SM 4500-H+ B ACHEATLEY
SM 4500-S2- D BDITZLER
SM5310C BDITZLER

Printed 8/19/2019 5:29:28 PM
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Client:
Project:

Sample Name:
Lab Code:
Sample Matrix:

Analysis Method
6010C

Sample Name:
Lab Code:
Sample Matrix:

ALS Group USA, Corp.

dba ALS Environmental

Analyst Summary report

S.S. Papadopulos & Associates, Inc.

Isotope Sampling/

02N23W15J02S
K1906970-002.R01
Water

02N23W15J03S
K1906970-003
Water

Extracted/Digested By
YZOOK

Service Request: K1906970

Date Collected: 07/30/19
Date Received: 07/31/19

Analyzed By
EMCALLISTER

Date Collected: 07/30/19
Date Received: 07/31/19

Analysis Method Extracted/Digested By Analyzed By
300.0 MRODRIGUEZ
6010C YZOOK AMCKORNEY
SM 2320 B DBRADBURY
SM 2540 C JMADISON
SM 4500-H+ B ACHEATLEY
SM 4500-S2- D BDITZLER
SM5310C BDITZLER

Sample Name:
Lab Code:
Sample Matrix:

Analysis Method
6010C
SM 2320 B

02N23W15J03S
K1906970-003.R01
Water

Printed 8/19/2019 5:29:28 PM

Extracted/Digested By
YZOOK
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Date Collected: 07/30/19
Date Received: 07/31/19

Analyzed By

EMCALLISTER
DBRADBURY
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Sample Results

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Project: Isotope Sampling Date Collected: 07/30/19 10:22
Sample Matrix: Water Date Received: 07/31/19 10:00
Sample Name: 02N23W15J01S Basis: NA
Lab Code: K1906970-001
Total Metals

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed Date Extracted Q
Barium 6010C 28.8 ug/L 4.2 1 08/02/19 14:30 08/01/19
Boron 6010C 709 ug/L 21 1 08/02/19 14:30 08/01/19
Calcium 6010C 185000 ug/L 21 1 08/02/19 14:30 08/01/19
Iron 6010C 1610 ug/L 21 1 08/02/19 14:30 08/01/19
Magnesium 6010C 45900 ug/L 5.3 1 08/05/19 14:31 08/01/19
Manganese 6010C 354 ug/L 1.1 1 08/02/19 14:30 08/01/19
Potassium 6010C 5460 ug/L 420 1 08/02/19 14:30 08/01/19
Sodium 6010C 164000 ug/L 210 1 08/05/19 14:31 08/01/19
Printed 8/19/2019 5:29:28 PM Superset Reference:19-0000517659 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Project: Isotope Sampling Date Collected: 07/30/19 10:55
Sample Matrix: Water Date Received: 07/31/19 10:00
Sample Name: 02N23W15J02S Basis: NA
Lab Code: K1906970-002
Total Metals

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed Date Extracted Q
Barium 6010C 21.7 ug/L 4.2 1 08/02/19 14:40 08/01/19
Boron 6010C 480 ug/L 21 1 08/02/19 14:40 08/01/19
Calcium 6010C 139000 ug/L 21 1 08/02/19 14:40 08/01/19
Iron 6010C 1150 ug/L 21 1 08/02/19 14:40 08/01/19
Magnesium 6010C 37100 ug/L 5.3 1 08/05/19 14:40 08/01/19
Manganese 6010C 108 ug/L 1.1 1 08/02/19 14:40 08/01/19
Potassium 6010C 5080 ug/L 420 1 08/02/19 14:40 08/01/19
Sodium 6010C 101000 ug/L 210 1 08/05/19 14:40 08/01/19
Printed 8/19/2019 5:29:28 PM Superset Reference:19-0000517659 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Project: Isotope Sampling Date Collected: 07/30/19 11:15
Sample Matrix: Water Date Received: 07/31/19 10:00
Sample Name: 02N23W15J03S Basis: NA
Lab Code: K1906970-003
Total Metals

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed Date Extracted Q
Barium 6010C 13.1 ug/L 4.2 1 08/02/19 14:43 08/01/19
Boron 6010C 2470 ug/L 21 1 08/02/19 14:43 08/01/19
Calcium 6010C 366000 ug/L 21 1 08/02/19 14:43 08/01/19
Iron 6010C 725 ug/L 21 1 08/02/19 14:43 08/01/19
Magnesium 6010C 241000 ug/L 5.3 1 08/02/19 14:43 08/01/19
Manganese 6010C 2220 ug/L 1.1 1 08/02/19 14:43 08/01/19
Potassium 6010C 18800 ug/L 420 1 08/02/19 14:43 08/01/19
Sodium 6010C 374000 ug/L 210 1 08/05/19 14:43 08/01/19
Printed 8/19/2019 5:29:28 PM Superset Reference:19-0000517659 rev 00
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General Chemistry

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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Client:
Project:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request:
Date Collected:

K1906970
07/30/19 10:22

Sample Matrix: Water Date Received: 07/31/19 10:00
Sample Name: 02N23W15J01S Basis: NA
Lab Code: K1906970-001

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Alkalinity as CaCO3, Total SM 2320 B 323 mg/L 15 1 08/06/19 20:42
Bromide 300.0 1.12 mg/L 0.10 2 07/31/19 12:24
Chloride 300.0 86.2 mg/L 1.0 10 07/31/19 11:28
Nitrate as Nitrogen 300.0 ND U mg/L 0.10 2 07/31/19 12:24
Nitrite as Nitrogen 300.0 ND U mg/L 0.10 2 07/31/19 12:24
pH SM 4500-H+ B 7.59 pH Units - 1 07/31/19 11:56
Sulfate 300.0 531 mg/L 20 100 07/31/19 13:35
Total Sulfide SM 4500-S2- D ND U mg/L 0.050 1 08/02/19 13:12

Printed 8/19/2019 5:29:29 PM

Page 22 of 49

Superset Reference:19-0000517659 rev 00



Client:
Project:

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request:
Date Collected:

K1906970
07/30/19 10:22

Sample Matrix: Water Date Received: 07/31/19 10:00
Sample Name: 02N23W15J01S Basis: NA
Lab Code: K1906970-001

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed Q
Carbon, Dissolved Organic (DOC) SM5310C 1.24 mg/L 0.50 1 08/02/19 12:28
Solids, Total Dissolved SM 2540 C 1260 mg/L 5.0 1 08/05/19 07:10

Printed 8/19/2019 5:29:29 PM
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Superset Reference:19-0000517659 rev 00



Client:
Project:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request:
Date Collected:

K1906970
07/30/19 10:55

Sample Matrix: Water Date Received: 07/31/19 10:00
Sample Name: 02N23W15J02S Basis: NA
Lab Code: K1906970-002

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Alkalinity as CaCO3, Total SM 2320 B 244 mg/L 15 1 08/06/19 20:42
Bromide 300.0 0.38 mg/L 0.10 2 07/31/19 14:16
Chloride 300.0 43.3 mg/L 1.0 10 07/31/19 20:36
Nitrate as Nitrogen 300.0 ND U mg/L 0.10 2 07/31/19 14:16
Nitrite as Nitrogen 300.0 ND U mg/L 0.10 2 07/31/19 14:16
pH SM 4500-H+ B 7.66 pH Units - 1 07/31/19 11:58
Sulfate 300.0 400 mg/L 20 100 07/31/19 20:46
Total Sulfide SM 4500-S2- D ND U mg/L 0.050 1 08/02/19 13:12

Printed 8/19/2019 5:29:29 PM
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Superset Reference:19-0000517659 rev 00



Client:
Project:

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request:
Date Collected:

K1906970
07/30/19 10:55

Sample Matrix: Water Date Received: 07/31/19 10:00
Sample Name: 02N23W15J02S Basis: NA
Lab Code: K1906970-002

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed Q
Carbon, Dissolved Organic (DOC) SM5310C ND U mg/L 0.50 1 08/02/19 13:34
Solids, Total Dissolved SM 2540 C 909 mg/L 5.0 1 08/05/19 07:10

Printed 8/19/2019 5:29:29 PM
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Superset Reference:19-0000517659 rev 00



Client:
Project:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request:
Date Collected:

K1906970
07/30/19 11:15

Sample Matrix: Water Date Received: 07/31/19 10:00
Sample Name: 02N23W15J03S Basis: NA
Lab Code: K1906970-003

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Alkalinity as CaCO3, Total SM 2320 B 1010 mg/L 150 10 08/08/19 05:14
Bromide 300.0 1.59 mg/L 0.10 2 07/31/19 14:26
Chloride 300.0 96.8 mg/L 2.0 20 07/31/19 20:56
Nitrate as Nitrogen 300.0 ND U mg/L 0.10 2 07/31/19 14:26
Nitrite as Nitrogen 300.0 ND U mg/L 0.10 2 07/31/19 14:26
pH SM 4500-H+ B 6.89 pH Units - 1 07/31/19 11:59
Sulfate 300.0 1530 mg/L 100 500 07/31/19 21:06
Total Sulfide SM 4500-S2- D ND U mg/L 0.050 1 08/02/19 13:12

Printed 8/19/2019 5:29:29 PM
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Superset Reference:19-0000517659 rev 00



Client:
Project:

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request:
Date Collected:

K1906970
07/30/19 11:15

Sample Matrix: Water Date Received: 07/31/19 10:00
Sample Name: 02N23W15J03S Basis: NA
Lab Code: K1906970-003

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed Q
Carbon, Dissolved Organic (DOC) SM5310C 4.86 mg/L 0.50 1 08/02/19 15:15
Solids, Total Dissolved SM 2540 C 3290 mg/L 5.0 1 08/05/19 07:10

Printed 8/19/2019 5:29:30 PM
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Superset Reference:19-0000517659 rev 00



QC Summary Forms

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com

Page 29 of 49



ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: KQ1910752-07
Total Metals

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed Date Extracted Q
Barium 6010C ND U ug/L 4.2 1 08/02/19 14:26 08/01/19
Boron 6010C ND U ug/L 21 1 08/02/19 14:26 08/01/19
Calcium 6010C 37 ug/L 21 1 08/02/19 14:26 08/01/19
Iron 6010C ND U ug/L 21 1 08/02/19 14:26 08/01/19
Magnesium 6010C ND U ug/L 5.3 1 08/02/19 14:26 08/01/19
Manganese 6010C ND U ug/L 1.1 1 08/02/19 14:26 08/01/19
Potassium 6010C ND U ug/L 420 1 08/02/19 14:26 08/01/19
Sodium 6010C ND U ug/L 210 1 08/05/19 14:26 08/01/19
Printed 8/19/2019 5:29:28 PM Superset Reference:19-0000517659 rev 00
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ALS Group USA, Corp.

dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Project: Isotope Sampling Date Collected: 07/30/19
Sample Matrix: Water Date Received: 07/31/19
Date Analyzed: 08/02/19 - 08/05/19
Date Extracted: 08/1/19
Matrix Spike Summary
Total Metals
Sample Name: 02N23W15J01S Units: ug/L
Lab Code: K1906970-001 Basis: NA
Analysis Method: 6010C
Prep Method: EPA CLP ILM04.0
Matrix Spike
KQ1910752-10
Analyte Name Sample Result Result Spike Amount % Rec % Rec Limits
Barium 28.8 1090 1000 106 75-125
Boron 709 1170 500 92 75-125
Calcium 185000 192000 10000 T1# 75-125
Iron 1610 2620 1000 102 75-125
Magnesium 45900 55000 10000 90 # 75-125
Manganese 354 819 500 93 75-125
Potassium 5460 15600 10000 102 75-125
Sodium 164000 171000 10000 T0# 75-125

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/19/2019 5:29:29 PM
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Superset Reference:19-0000517659 rev 00



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Project Isotope Sampling Date Collected: 07/30/19
Sample Matrix: Water Date Received: 07/31/19

Date Analyzed: 08/02/19 - 08/05/19

Replicate Sample Summary

Total Metals
Sample Name: 02N23W15J01S Units: ug/L
Lab Code: K1906970-001 Basis: NA
Duplicate Sample
Analysis Sample KQ1910752-09

Analyte Name Method MRL Result Result Average RPD RPD Limit
Barium 6010C 4.2 28.8 28.1 28.5 2 20
Boron 6010C 21 709 656 683 8 20
Calcium 6010C 21 185000 183000 184000 1 20
Iron 6010C 21 1610 1590 1600 1 20
Magnesium 6010C 5.3 45900 46600 46300 2 20
Manganese 6010C 11 354 354 354 <1 20
Potassium 6010C 420 5460 5450 5460 <1 20
Sodium 6010C 210 164000 166000 165000 1 20
Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed 8/19/2019 5:29:29 PM Superset Reference:19-0000517659 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Project: Isotope Sampling Date Analyzed: 08/02/19 - 08/05/19
Sample Matrix: Water

Lab Control Sample Summary

Total Metals
Units:ug/L
Basis:NA
Lab Control Sample
KQ1910752-08
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Barium 6010C 5300 5000 106 80-120
Boron 6010C 529 500 106 80-120
Calcium 6010C 13200 12500 105 80-120
Iron 6010C 2620 2500 105 80-120
Magnesium 6010C 12000 12500 96 80-120
Manganese 6010C 1200 1250 96 80-120
Potassium 6010C 13900 12500 111 80-120
Sodium 6010C 12300 12500 99 80-120
Printed 8/19/2019 5:29:29 PM Superset Reference:19-0000517659 rev 00
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General Chemistry

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA

Lab Code: K1906970-MB1

General Chemistry Parameters

Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Alkalinity as CaCO3, Total SM 2320 B ND U mg/L 15 1 08/06/19 20:42
Bromide 300.0 ND U mg/L 0.050 1 07/31/19 11:18
Chloride 300.0 ND U mg/L 0.10 1 07/31/19 11:18
Nitrate as Nitrogen 300.0 ND U mg/L 0.050 1 07/31/19 11:18
Nitrite as Nitrogen 300.0 ND U mg/L 0.050 1 07/31/19 11:18
Sulfate 300.0 ND U mg/L 0.20 1 07/31/19 11:18
Total Sulfide SM 4500-S2- D ND U mg/L 0.050 1 08/02/19 13:12
Printed 8/19/2019 5:29:30 PM Superset Reference:19-0000517659 rev 00
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Client:
Project:

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request: K1906970
Date Collected: NA

Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: K1906970-MB1

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Carbon, Dissolved Organic (DOC) SM5310C ND U mg/L 0.50 1 08/02/19 14:42
Solids, Total Dissolved SM 2540 C ND U mg/L 5.0 1 08/05/19 07:10

Printed 8/19/2019 5:29:30 PM
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Superset Reference:19-0000517659 rev 00



ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: K1906970-MB2
General Chemistry Parameters

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed
Alkalinity as CaCO3, Total SM 2320 B ND U mg/L 15 1 08/08/19 05:14

Printed 8/19/2019 5:29:32 PM Superset Reference:19-0000517659 rev 00
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ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: K1906970-MB2
General Chemistry Parameters

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed
Solids, Total Dissolved SM 2540 C ND U mg/L 5.0 1 08/05/19 07:10

Printed 8/19/2019 5:29:32 PM
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Superset Reference:19-0000517659 rev 00



Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:

Analyte Name

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

S.S. Papadopulos & Associates, Inc.
Isotope Sampling
Water

Matrix Spike Summary
General Chemistry Parameters

02N23W15J01S
K1906970-001

Matrix Spike
K1906970-001MS

Method Sample Result Result

Service Request:K1906970
Date Collected:07/30/19
Date Received:07/31/19
Date Analyzed:8/2/19

Units:mg/L
Basis:NA

Spike Amount % Rec % Rec Limits

Carbon, Dissolved Organic (DOC) SM5310C 1.24 26.5

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

25.0 101 83-117

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/19/2019 5:32:00 PM
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Superset Reference:19-0000517659 rev 00



Client:
Project:
Sample Matrix:

Sample Name:
Lab Code:

ALS Group USA, Corp.
dba ALS Environmental

S.S. Papadopulos & Associates, Inc.

Isotope Sampling
Water

02N23W15J01S
K1906970-001

QA/QC Report

Duplicate Matrix Spike Summary
General Chemistry Parameters

Service Request:K1906970
Date Collected:07/30/19
Date Received:07/31/19

Date Analyzed:07/31/19 - 08/02/19

Units:mg/L
Basis:NA

Matrix Spike Duplicate Matrix Spike
K1906970-001MS K1906970-001DMS

Sample Spike Spike % Rec RPD
Analyte Name Method Result Result Amount 9% Rec Result Amount % Rec Limits RPD Limit
Total Sulfide SM 4500-S2- D ND U 0.186 0.193 96 0.180 0.193 93  69-123 3 20
Chloride 300.0 86.2 125 40.0 96 124 40.0 96 90-110 <1 20
Bromide 300.0 1.12 9.15 8.00 100 9.23 8.00 101  90-110 <1 20
Nitrate as Nitrogen 300.0 ND U 7.78 8.00 97 7.88 8.00 99  90-110 1 20
Sulfate 300.0 531 932 400 100 929 400 99  90-110 <1 20
Nitrite as Nitrogen 300.0 ND U 7.98 8.00 100 8.07 8.00 101 90-110 1 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/19/2019 5:29:29 PM
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Superset Reference:19-0000517659 rev 00



Client:
Project

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request: K1906970
Date Collected: 07/30/19

Sample Matrix: Water Date Received: 07/31/19
Date Analyzed: 07/31/19 - 08/06/19
Replicate Sample Summary
General Chemistry Parameters
Sample Name: 02N23W15J01S Units: mg/L
Lab Code: K1906970-001 Basis: NA
Duplicate
Sample
K1906970-
Sample 001DUP
Analyte Name Analysis Method  MRL Result Result Average RPD  RPD Limit
Bromide 300.0 0.10 1.12 1.12 1.12 <1 20
Carbon, Dissolved Organic (DOC) SM5310C 0.50 1.24 1.13 1.19 9 10
Chloride 300.0 1.0 86.2 86.1 86.2 <1 20
Nitrate as Nitrogen 300.0 0.10 ND U ND U NC NC 20
Solids, Total Dissolved SM 2540 C 5.0 1260 1300 1280 3 5
Sulfate 300.0 20 531 532 532 <1 20
Total Sulfide SM 4500-S2- D 0.050 ND U ND U NC NC 20
Alkalinity as CaCO3, Total SM 2320 B 15 323 319 321 1 20
Nitrite as Nitrogen 300.0 0.10 ND U ND U NC NC 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/19/2019 5:29:29 PM
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Superset Reference:19-0000517659 rev 00



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Project Isotope Sampling Date Collected: 07/30/19
Sample Matrix: Water Date Received: 07/31/19
Date Analyzed: 07/31/19
Replicate Sample Summary
General Chemistry Parameters
Sample Name: 02N23W15J01S Units: pH Units
Lab Code: K1906970-001 Basis: NA
Duplicate
Sample
K1906970-
Sample 001DUP
Analyte Name Analysis Method  MRL Result Result Average RPD  RPD Limit
pH SM 4500-H+ B - 7.59 7.67 7.63 1 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/19/2019 5:29:29 PM
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Superset Reference:19-0000517659 rev 00



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Project Isotope Sampling Date Collected: 07/30/19
Sample Matrix: Water Date Received: 07/31/19
Date Analyzed: 08/02/19 - 08/05/19
Replicate Sample Summary
General Chemistry Parameters
Sample Name: 02N23W15J02S Units: mg/L
Lab Code: K1906970-002 Basis: NA
Duplicate
Sample
K1906970-
Analysis Sample 002DUP
Analyte Name Method MRL Result Result Average RPD  RPD Limit
Carbon, Dissolved Organic (DOC) SM5310C 0.50 ND U ND U NC NC 10
Solids, Total Dissolved SM 2540 C 5.0 909 906 907 <1 5

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/19/2019 5:29:33 PM
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Superset Reference:19-0000517659 rev 00



ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Project Isotope Sampling Date Collected: 07/30/19
Sample Matrix: Water Date Received: 07/31/19

Date Analyzed: 08/02/19

Replicate Sample Summary
General Chemistry Parameters

Sample Name: 02N23W15J03S Units: mg/L
Lab Code: K1906970-003 Basis: NA
Duplicate
Sample
K1906970-
Analysis Sample 003DUP
Analyte Name Method MRL Result Result Average RPD  RPD Limit
Carbon, Dissolved Organic (DOC) SM5310C 0.50 4.86 4.80 4.83 1 10

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/19/2019 5:29:33 PM Superset Reference:19-0000517659 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Project: Isotope Sampling Date Analyzed: 07/31/19 - 08/06/19
Sample Matrix: Water

Lab Control Sample Summary
General Chemistry Parameters

Units:mg/L
Basis:NA
Lab Control Sample
K1906970-LCS1

Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Alkalinity as CaCO3, Total SM 2320 B 164 163 101 90-110
Bromide 300.0 2.49 2.50 100 90-110
Carbon, Dissolved Organic (DOC) SM 5310 C 24.8 25.0 99 83-117
Chloride 300.0 4.76 5.00 95 90-110
Nitrate as Nitrogen 300.0 243 2.50 97 90-110
Nitrite as Nitrogen 300.0 2.48 2.50 99 90-110
Solids, Total Dissolved SM 2540 C 899 922 97 85-115
Sulfate 300.0 4.94 5.00 99 90-110
Total Sulfide SM 4500-S2- D 0.190 0.193 98 85-106
Printed 8/19/2019 5:29:30 PM Superset Reference:19-0000517659 rev 00
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Client:
Project:

Sample Matrix:

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Isotope Sampling Date Analyzed: 07/31/19
Water

Lab Control Sample Summary
General Chemistry Parameters

Units:pH Units

Basis:NA
Lab Control Sample
K1906970-LCS1
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
pH SM 4500-H+ B 9.26 9.34 99 85-115
Printed 8/19/2019 5:29:30 PM Superset Reference:19-0000517659 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Project: Isotope Sampling Date Analyzed: 08/06/19
Sample Matrix: Water Date Extracted: NA
Lab Control Sample Summary
Alkalinity as CaCO3, Total
Analysis Method: SM 2320 B Units: mg/L
Prep Method: None Basis: NA
Analysis Lot: 646129

Spike % Rec
Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample K1906970-LCS2 162 163 99 90-110

Printed 8/19/2019 5:29:32 PM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Project: Isotope Sampling Date Analyzed: 08/08/19
Sample Matrix: Water Date Extracted: NA
Lab Control Sample Summary
Alkalinity as CaCO3, Total
Analysis Method: SM 2320 B Units: mg/L
Prep Method: None Basis: NA
Analysis Lot: 646535

Spike % Rec
Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample K1906970-LCS3 161 163 99 90-110

Printed 8/19/2019 5:29:32 PM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906970
Project: Isotope Sampling Date Analyzed: 08/08/19
Sample Matrix: Water Date Extracted: NA
Lab Control Sample Summary
Alkalinity as CaCO3, Total
Analysis Method: SM 2320 B Units: mg/L
Prep Method: None Basis: NA
Analysis Lot: 646535

Spike % Rec
Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample K1906970-LCS4 163 163 100 90-110

Printed 8/19/2019 5:29:32 PM
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August 20, 2019 Service Request N0:K1906997

Brad Bessinger

S.S. Papadopulos & Associates, Inc.
416 NE Dallas St., Suite 201
Camas, WA 98607

Laboratory Results for: Isotope Sampling
Dear Brad,

Enclosed are the results of the sample(s) submitted to our laboratory August 01, 2019
For your reference, these analyses have been assigned our service request number K1906997.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.
The test results meet requirements of the current NELAP standards, where applicable, and except as
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes,
refer to the certifications section at www.alsglobal.com. All results are intended to be considered in
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of
less than the complete report. Results apply only to the items submitted to the laboratory for analysis
and individual items (samples) analyzed, as listed in the report.

Please contact me if you have any questions. My extension is 3356. You may also contact me via
email at Kurt.Clarkson@alsglobal.com.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

Kurt Clarkson
Sr. Project Manager

ADDRESS 1317 S. 13th Avenue, Kelso, WA 98626
PHONE +1 360577 7222 | FAX +1 360 636 1068
ALS Group USA, Corp.

dba ALS Environmental
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Narrative Documents

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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1317 South 13th Ave, Kelso, WA 98626 | 1-360-577-7222 | www.alsglobal.com

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906997

Project: Isotope Sampling Date Received: 08/01/2019
Sample Matrix: Water

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of ALS Environmental. This report contains
analytical results for samples for the Tier Il level requested by the client.

Sample Receipt:

One water sample was received for analysis at ALS Environmental on 08/01/2019. Any discrepancies upon initial sample
inspection are annotated on the sample receipt and preservation form included within this report. The samples were stored at
minimum in accordance with the analytical method requirements.

Metals:
No significant anomalies were noted with this analysis.

General Chemistry:
No significant anomalies were noted with this analysis.

Approved by Date 08/20/2019

Page 3 of 37



SAMPLE DETECTION SUMMARY

|CLIENT ID: 02N22W07M025 Lab ID: K1906997-001
Analyte Results Flag MDL MRL Units Method
Carbon, Dissolved Organic (DOC) 1.29 0.50 mg/L SM 5310 C
Solids, Total Dissolved 980 5.0 mg/L SM 2540 C
Alkalinity as CaCO3, Total 326 15 mg/L SM 2320 B
Bromide 0.61 0.10 mg/L 300.0
Chloride 49.8 1.0 mg/L 300.0
pH 7.53 pH Units SM 4500-H+ B
Sulfate 302 20 mg/L 300.0
Barium 23.9 4.2 ug/L 6010C
Boron 642 21 ug/L 6010C
Calcium 129000 42 ug/L 6010C
Iron 1470 21 ug/L 6010C
Magnesium 44800 5.3 ug/L 6010C
Manganese 307 1.1 ug/L 6010C
Potassium 5310 420 ug/L 6010C
Sodium 121000 210 ug/L 6010C

Page 4 of 37



Sample Receipt Information

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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Client: S.S. Papadopulos & Associates, Inc. Service Request:K1906997
Project: Isotope Sampling

SAMPLE CROSS-REFERENCE

SAMPLE # CLIENT SAMPLE 1D DATE TIME
K1906997-001 02N22W07M025 7/31/2019 1415

Printed 8/20/2019 11:01:25 AM Page 6 of 37 Sample Summary



CHAIN OF CUSTODY

IR

1

0ot

01163

[ SR#

COC Set of
COC#

RE,S g 1317 South 13th Ave, Kelsc, WA 98626 Phone (D)57747222.’800—695—T.2221‘FAX (360) 636-1068
Project Namewtsé%ﬁﬁe VAP v Project Number: - % o W;W-alsmbal-o;ﬂ 8 Page1 o
Project Manager F;; {AAC" FS (f:}g\ p "'}IZ v (=] ~f - - ™~ © ?/
T paseERl S S Pevpoy dOp Wios ¥ S g -1 ) D[_ﬁq
e NE Dallas gt sete 201 Cavmas WA Ree? | £ | 12 o \q
g Y75 pessinger @sspa.com | 8|5 dHHEBDREE
Sampler Signature e [ = L 1ICF | Sampler Printed Narfie tioleol~lals Siwl>| &
zlalelglzlzlzlslslglaiel [ alafo]| Remarks

CLIENT SAMPLE 1D LABID | Date Tume | Mt
L o iU SLALMADY 3549 o i Ml W N R
2.0 N AWOFMELS HMAT UUS o [Tl AT ="+
3.l 22 o i Ql!;:.illfi P S it el T T -
4,
5.
6.
7.
8.
9,
10.

Report Requirements invoice Information Circie which metals are o be analvzed

___{. Routine Report: Mathod
Blank, Surrogate, as

P.O# _
Bill To: Movind Bagi

Total Metals: Al As Sb Ba Be B Ca Cd Co. Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se Sr Tl Sn V Zn Hg

required C:‘SA' Dissolved Metals: Al b Ba B Ca G Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na S Ti z
I Report Dup., MS, MSD issolv etals: As 8 a Be B Ca Cd Co Cr Cu Fe g Mn Mo Ni g Na Se Sr Sn V Zn Hg
as required S — - Special Instructions/Comments: ]*!ndicate State Hydrocarbon Procedure: AK CA WI Northwest Other (Circle One)
___ L CLP Like Summary Turnal;?::nd Reqm:‘:hments
. r.
(no raw data) s Day —
___ V. Data Validation Report ... Standard
V. EDD .
- Mﬁequemd Report Date -
Relinquished By: Received By: Relinquished By: Received By: Relinquished By: Received By:
I ﬂ?JAu- < < s
Signature Signature ignature Signature ignature ignature
jeatwlegn ¥ vigpapn [ @maue:y
Printed Name, i Pria:éd Name Printed Name Printed Nare Printed Name Printed Name
. : Ly
Un “\60{ U A A €¥ ‘
Firm Firm . Firm Fim ' Firm Firm
1319 Y39 BISUS <lilg pyeis
Date/Time Date/Time Date/Time Date/Time Date/Time Date/Time
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Client ?@ﬁ @/&ﬁﬁ -

Cooler Receipt and Preservation Form

Service Request K19

w0

699

Y . 2
Received: / ¥ Opened: g [ / [ G By: C(w Unloaded: & Zi IJ {9 By: g
1. Samples were received via? USPS UPS DHL  PDX Courier  Hand Delivered
2. Samples were received in; (circle) Coo Box Envelope Other NA
3. Were custody seals on coolers? NA & N If yes, how many and where? | Framt
If preseni, were custody seals intact? @ N If present, were they signed and dated? & N
: Corr. Thermomster Cooler/COCID | Tracking Number ;
cogzgfemp“ szg?:?gp 're&a?;arﬁm‘ Tg::::%:::k -Factor | ID 1 CNAY e NA| ‘ Filed
(.9 2.0 15 8185 7 1442 | =gt 101 & 8577 §7w 3370
4. Packing material: Inserts Baggies: -Bub Wrap @B) @ Dry Ice Sleeves
5.  Were custody papers properly filled out (ink, signed, etc,)? NA @) N
T !
6. Were samples received in good condition (temperature, unbroken)? Indicate in the table below, NA @ N
If applicable, tissue samples were received:  Frozen  Partially Thawed  Thawed -
7. Were all sample labels complete (i.e analysis, preservation, etc.}? ' NA @/ N
8. Daid all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. NA (/_9 N
9. Were appropriate bottles/containers and volumes received for the tests indicated? NA ﬂ N
10. Were the pH-preserved bottles {see SMO GEN SOP) received at the appropriate pH? Indicate in the table below NA @/ N
11. Were VOA vials received without headspace‘? Indicate in the table below. @/ Y N
12. Was C12/Res negative? "NA/ Y N
. Sample 1D on Bottle Sampie ID on COC identified by: -
o Bottle Count Ot of jHead- : _ _ _ “Volume Reagent Lot . .
_Sample D" Bottle Type Temp tspace | Broke| pH Reagent added Number Initials { Time =
Notes, Discrepancies, & Resolutions:
7/25/16 Page of
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Miscellaneous Forms

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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Inorganic Data Qualifiers
The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The result is an estimate amount because the value exceeded the instrument calibration range.

The result is an estimated value.

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

See case narrative.
See case narrative. One or more quality control criteria was outside the limits.

The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory.

Metals Data Qualifiers
The control limit criteria is not applicable. See case narrative.
The result is an estimated value.

The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

The duplicate injection precision was not met.
The Matrix Spike sample recovery is not within control limits. See case narrative.

The reported value was determined by the Method of Standard Additions (MSA).

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike
absorbance.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.
See case harrative.
The correlation coefficient for the MSA is less than 0.995.

See case narrative. One or more quality control criteria was outside the limits.

Organic Data Qualifiers
The result is an outlier. See case narrative.
The control limit criteria is not applicable. See case narrative.
A tentatively identified compound, a suspected aldol-condensation product.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.
The reported result is from a dilution.

The result is an estimated value.

The result is an estimated value.

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two
analytical results.

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

See case narrative.

See case narrative. One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of lighter molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of heavier molecular weight constituents than the calibration standard.
The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range,
but the elution pattern does not match the calibration standard.

The chromatographic fingerprint does not resemble a petroleum product.
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ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso

State Certifications, Accreditations, and Licenses

Agency Web Site Number
Alaska DEH http://dec.alaska.gov/eh/lab/cs/csapproval.htm UST-040
Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339
Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.ntm 88-0637
California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795
DOD ELAP http://www.denix.osd.mil/edgw/Accreditation/AccreditedLabs.cfm L16-58-R4
Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412
Hawaii DOH http://health.hawaii.gov/ -
ISO 17025 http://www.pjlabs.com/ L16-57
Louisiana DEQ http://www.deq.louisiana.gov/page/la-lab-accreditation 03016
Maine DHS http://www.maine.gov/dhhs/ WAO01276
Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457
Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WAO01276
New Jersey DEP http://www.nj.gov/dep/enforcement/oga.html WAO005
New York - DOH https://www.wadsworth.org/regulatory/elap 12060

https://deq.nc.gov/about/divisions/water-resources/water-resources-
data/water-sciences-home-page/laboratory-certification-branch/non-field-lab-
North Carolina DEQ certification 605
Oklahoma DEQ http://www.deg.state.ok.us/CSDnew/labcert.htm 0801
http://public.health.oregon.gov/LaboratoryServices/Environmental Laborator
Oregon — DEQ (NELAP) yAccreditation/Pages/index.aspx WA100010
South Carolina DHEC http://www.scdhec.gov/environment/Environmental LabCertification/ 61002
Texas CEQ http://www.tceq.texas.gov/field/ga/env_lab_accreditation.html T104704427
Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.htmi C544
Wyoming (EPA Region 8) |https://www.epa.gov/region8-waterops/epa-region-8-certified-drinking-water -
Kelso Laboratory Website www.alsglobal.com NA

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program. A complete listing of
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies

\web site.

Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes. The states
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte

is offered by that state.
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ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LOD
LOQ
LUFT

M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM

TPH
tr

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography

Gas Chromatography/Mass Spectrometry

Limit of Detection

Limit of Quantitation

Leaking Underground Fuel Tank

Modified
Maximum Contaminant Level is the highest permissible concentration of a substance
allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected lon Monitoring

Total Petroleum Hydrocarbons
Trace level is the concentration of an analyte that is less than the PQL but greater than or
equal to the MDL.
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ALS Group USA, Corp.

dba ALS Environmental

Analyst Summary report

Client: S.S. Papadopulos & Associates, Inc.
Project: Isotope Sampling/

Service Request: K1906997

Sample Name: 02N22W07M025 Date Collected: 07/31/19
Lab Code: K1906997-001 Date Received: 08/1/19
Sample Matrix: Water

Analysis Method Extracted/Digested By Analyzed By
300.0 MRODRIGUEZ
6010C YZOOK AMCKORNEY
SM 2320 B DBRADBURY
SM 2540 C JMADISON
SM 4500-H+ B ACHEATLEY
SM 4500-S2- D BDITZLER
SM5310C BDITZLER

Printed 8/20/2019 11:01:25 AM
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Sample Results

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906997
Project: Isotope Sampling Date Collected: 07/31/19 14:15
Sample Matrix: Water Date Received: 08/01/19 09:45
Sample Name: 02N22WQ07M025 Basis: NA
Lab Code: K1906997-001
Total Metals

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed Date Extracted Q
Barium 6010C 23.9 ug/L 4.2 1 08/06/19 12:54 08/05/19
Boron 6010C 642 ug/L 21 1 08/06/19 12:54 08/05/19
Calcium 6010C 129000 ug/L 42 1 08/06/19 12:54 08/05/19
Iron 6010C 1470 ug/L 21 1 08/06/19 12:54 08/05/19
Magnesium 6010C 44800 ug/L 5.3 1 08/06/19 12:54 08/05/19
Manganese 6010C 307 ug/L 1.1 1 08/06/19 12:54 08/05/19
Potassium 6010C 5310 ug/L 420 1 08/06/19 12:54 08/05/19
Sodium 6010C 121000 ug/L 210 1 08/06/19 12:54 08/05/19
Printed 8/20/2019 11:01:25 AM Superset Reference:19-0000517666 rev 00
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General Chemistry

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906997
Project: Isotope Sampling Date Collected: 07/31/19 14:15
Sample Matrix: Water Date Received: 08/01/19 09:45
Sample Name: 02N22WQ07M025 Basis: NA
Lab Code: K1906997-001

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Alkalinity as CaCO3, Total SM 2320 B 326 mg/L 15 1 08/06/19 17:14
Bromide 300.0 0.61 mg/L 0.10 2 08/01/19 12:46
Chloride 300.0 49.8 mg/L 1.0 10 08/01/19 14:54
Nitrate as Nitrogen 300.0 ND U mg/L 0.10 2 08/01/19 12:46
Nitrite as Nitrogen 300.0 ND U mg/L 0.10 2 08/01/19 12:46
pH SM 4500-H+ B 7.53 pH Units - 1 08/01/19 12:57
Sulfate 300.0 302 mg/L 20 100 08/01/19 13:50
Total Sulfide SM 4500-S2- D ND U mg/L 0.050 1 08/02/19 13:12

Printed 8/20/2019 11:01:26 AM
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906997
Project: Isotope Sampling Date Collected: 07/31/19 14:15
Sample Matrix: Water Date Received: 08/01/19 09:45
Sample Name: 02N22WQ07M025 Basis: NA
Lab Code: K1906997-001

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed Q
Carbon, Dissolved Organic (DOC) SM5310C 1.29 mg/L 0.50 1 08/02/19 16:52
Solids, Total Dissolved SM 2540 C 980 mg/L 5.0 1 08/05/19 07:10

Printed 8/20/2019 11:01:26 AM
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QC Summary Forms

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906997
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: KQ1910867-05
Total Metals

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed Date Extracted Q
Barium 6010C ND U ug/L 4.2 1 08/06/19 12:35 08/05/19
Boron 6010C ND U ug/L 21 1 08/06/19 12:35 08/05/19
Calcium 6010C ND U ug/L 42 1 08/06/19 12:35 08/05/19
Iron 6010C ND U ug/L 21 1 08/06/19 12:35 08/05/19
Magnesium 6010C ND U ug/L 5.3 1 08/06/19 12:35 08/05/19
Manganese 6010C ND U ug/L 1.1 1 08/06/19 12:35 08/05/19
Potassium 6010C ND U ug/L 420 1 08/06/19 12:35 08/05/19
Sodium 6010C ND U ug/L 210 1 08/06/19 12:35 08/05/19
Printed 8/20/2019 11:01:26 AM Superset Reference:19-0000517666 rev 00
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ALS Group USA, Corp.

dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906997
Project: Isotope Sampling Date Collected: 07/31/19
Sample Matrix: Water Date Received: 08/01/19
Date Analyzed: 08/6/19
Date Extracted: 08/5/19
Matrix Spike Summary
Total Metals
Sample Name: 02N22W07M025 Units:
Lab Code: K1906997-001 Basis:
Analysis Method: 6010C
Prep Method: EPA CLP ILM04.0
Matrix Spike
KQ1910867-06
Analyte Name Sample Result Result Spike Amount % Rec % Rec Limits
Barium 23.9 1020 1000 100 75-125
Boron 642 1080 500 88 75-125
Calcium 129000 135000 10000 53 # 75-125
Iron 1470 2400 1000 93 75-125
Magnesium 44800 52800 10000 8l# 75-125
Manganese 307 766 500 92 75-125
Potassium 5310 15200 10000 99 75-125
Sodium 121000 125000 10000 35# 75-125

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/20/2019 11:01:26 AM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906997
Project Isotope Sampling Date Collected: 07/31/19
Sample Matrix: Water Date Received: 08/01/19

Date Analyzed: 08/06/19

Replicate Sample Summary

Total Metals
Sample Name: 02N22W07M025 Units: ug/L
Lab Code: K1906997-001 Basis: NA
Duplicate Sample
Analysis Sample KQ1910867-03
Analyte Name Method MRL Result Result Average RPD RPD Limit
Barium 6010C 4.2 23.9 23.5 23.7 2 20
Boron 6010C 21 642 618 630 4 20
Calcium 6010C 42 129000 128000 129000 <1 20
Iron 6010C 21 1470 1450 1460 1 20
Magnesium 6010C 5.3 44800 44100 44500 2 20
Manganese 6010C 11 307 299 303 3 20
Potassium 6010C 420 5310 5200 5260 2 20
Sodium 6010C 210 121000 118000 120000 3 20
Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed 8/20/2019 11:01:26 AM Superset Reference:19-0000517666 rev 00
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Client:
Project:
Sample Matrix:

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report
S.S. Papadopulos & Associates, Inc.

Isotope Sampling
Water

Lab Control Sample Summary
Total Metals

Service Request: K1906997
Date Analyzed: 08/06/19

Units:ug/L
Basis:NA
Lab Control Sample
KQ1910867-04

Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Barium 6010C 5050 5000 101 80-120
Boron 6010C 505 500 101 80-120
Calcium 6010C 12500 12500 100 80-120
Iron 6010C 2500 2500 100 80-120
Magnesium 6010C 13200 12500 105 80-120
Manganese 6010C 1230 1250 98 80-120
Potassium 6010C 13000 12500 104 80-120
Sodium 6010C 13200 12500 105 80-120

Printed 8/20/2019 11:01:26 AM
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General Chemistry

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906997
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA

Lab Code: K1906997-MB1

General Chemistry Parameters

Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed Q
Alkalinity as CaCO3, Total SM 2320 B ND U mg/L 15 1 08/06/19 17:14
Bromide 300.0 ND U mg/L 0.050 1 08/01/19 12:36
Chloride 300.0 ND U mg/L 0.10 1 08/01/19 12:36
Nitrate as Nitrogen 300.0 ND U mg/L 0.050 1 08/01/19 12:36
Nitrite as Nitrogen 300.0 ND U mg/L 0.050 1 08/01/19 12:36
Sulfate 300.0 ND U mg/L 0.20 1 08/01/19 12:36
Total Sulfide SM 4500-S2- D ND U mg/L 0.050 1 08/02/19 13:12
Printed 8/20/2019 11:01:26 AM Superset Reference:19-0000517666 rev 00
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Client:
Project:

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request: K1906997
Date Collected: NA

Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: K1906997-MB1

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Carbon, Dissolved Organic (DOC) SM5310C ND U mg/L 0.50 1 08/02/19 14:42
Solids, Total Dissolved SM 2540 C ND U mg/L 5.0 1 08/05/19 07:10

Printed 8/20/2019 11:01:27 AM
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906997
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: K1906997-MB2
General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Solids, Total Dissolved SM 2540 C ND U mg/L 5.0 1 08/05/19 07:10

Printed 8/20/2019 11:01:28 AM
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Client:
Project:
Sample Matrix:

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

S.S. Papadopulos & Associates, Inc. Service Request:K1906997

Isotope Sampling
Water

Date Collected:07/31/19
Date Received:08/01/19
Date Analyzed:8/1/19

Duplicate Matrix Spike Summary
General Chemistry Parameters

Sample Name: 02N22W07M025 Units:mg/L
Lab Code: K1906997-001 Basis:NA
Matrix Spike Duplicate Matrix Spike
K1906997-001MS K1906997-001DMS

Sample Spike Spike % Rec RPD
Analyte Name Method Result Result Amount % Rec Result Amount % Rec Limits RPD Limit
Chloride 300.0 49.8 87.5 40.0 94 87.8 40.0 95 90-110 <1 20
Bromide 300.0 0.61 8.39 8.00 97 8.39 8.00 97 90-110 <1 20
Nitrate as Nitrogen 300.0 ND U 7.57 8.00 95 7.62 8.00 95 90-110 <1 20
Sulfate 300.0 302 707 400 101 734 400 108  90-110 4 20
Nitrite as Nitrogen 300.0 ND U 7.59 8.00 95 7.65 8.00 96 90-110 <1 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/20/2019 11:01:26 AM

Superset Reference:19-0000517666 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906997
Project Isotope Sampling Date Collected: 07/31/19
Sample Matrix: Water Date Received: 08/01/19

Date Analyzed: 08/01/19 - 08/02/19

Replicate Sample Summary
General Chemistry Parameters

Sample Name: 02N22W07M025 Units: mg/L
Lab Code: K1906997-001 Basis: NA
Duplicate
Sample
K1906997-
Sample 001DUP
Analyte Name Analysis Method  MRL Result Result Average RPD  RPD Limit
Bromide 300.0 0.10 0.61 0.52 0.569 16 20
Carbon, Dissolved Organic (DOC) SM5310C 0.50 1.29 1.31 1.30 1 10
Chloride 300.0 1.0 49.8 49.9 49.9 <1 20
Nitrate as Nitrogen 300.0 0.10 ND U ND U NC NC 20
Sulfate 300.0 20 302 318 310 5 20
Nitrite as Nitrogen 300.0 0.10 ND U ND U NC NC 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/20/2019 11:01:26 AM Superset Reference:19-0000517666 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906997
Project Isotope Sampling Date Collected: 07/31/19
Sample Matrix: Water Date Received: 08/01/19
Date Analyzed: 08/01/19
Replicate Sample Summary
General Chemistry Parameters
Sample Name: 02N22W07M025 Units: pH Units
Lab Code: K1906997-001 Basis: NA
Duplicate
Sample
K1906997-
Sample 001DUP
Analyte Name Analysis Method  MRL Result Result Average RPD _ RPD Limit
pH SM 4500-H+ B - 7.53 7.61 7.57 1 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/20/2019 11:01:26 AM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906997
Project Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA

Date Analyzed: 08/06/19

Replicate Sample Summary
General Chemistry Parameters

Sample Name: Batch QC Units: mg/L
Lab Code: K1907038-001 Basis: NA
Duplicate
Sample
K1907038-
Sample 001DUP
Analyte Name Analysis Method ~ MRL Result Result Average RPD RPD Limit
Alkalinity as CaCO3, Total SM 2320 B 15 145 143 144 1 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/20/2019 11:01:28 AM Superset Reference:19-0000517666 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906997
Project Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA

Date Analyzed: 08/06/19

Replicate Sample Summary
General Chemistry Parameters

Sample Name: Batch QC Units: mg/L
Lab Code: K1907038-012 Basis: NA
Duplicate
Sample
K1907038-
Sample 012DUP
Analyte Name Analysis Method ~ MRL Result Result Average RPD RPD Limit
Alkalinity as CaCO3, Total SM 2320 B 15 118 117 118 <1 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/20/2019 11:01:28 AM Superset Reference:19-0000517666 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906997
Project: Isotope Sampling Date Analyzed: 08/01/19 - 08/06/19
Sample Matrix: Water

Lab Control Sample Summary
General Chemistry Parameters

Units:mg/L
Basis:NA
Lab Control Sample
K1906997-LCS1

Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Alkalinity as CaCO3, Total SM 2320 B 163 163 100 90-110
Bromide 300.0 2.46 2.50 98 90-110
Carbon, Dissolved Organic (DOC) SM 5310 C 24.8 25.0 99 83-117
Chloride 300.0 4.71 5.00 94 90-110
Nitrate as Nitrogen 300.0 2.38 2.50 95 90-110
Nitrite as Nitrogen 300.0 2.38 2.50 95 90-110
Solids, Total Dissolved SM 2540 C 899 922 97 85-115
Sulfate 300.0 4.78 5.00 96 90-110
Total Sulfide SM 4500-S2- D 0.190 0.193 98 85-106
Printed 8/20/2019 11:01:26 AM Superset Reference:19-0000517666 rev 00
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Client:
Project:

Sample Matrix:

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

S.S. Papadopulos & Associates, Inc. Service Request: K1906997
Isotope Sampling Date Analyzed: 08/01/19
Water

Lab Control Sample Summary
General Chemistry Parameters

Units:pH Units

Basis:NA
Lab Control Sample
K1906997-LCS1
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
pH SM 4500-H+ B 9.27 9.34 99 85-115
Printed 8/20/2019 11:01:26 AM Superset Reference:19-0000517666 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1906997
Project: Isotope Sampling Date Analyzed: 08/06/19
Sample Matrix: Water Date Extracted: NA
Lab Control Sample Summary
Alkalinity as CaCO3, Total
Analysis Method: SM 2320 B Units: mg/L
Prep Method: None Basis: NA
Analysis Lot: 646126

Spike % Rec
Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample K1906997-LCS2 164 163 101 90-110

Printed 8/20/2019 11:01:28 AM
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August 21, 2019 Service Request N0:K1907030

Brad Bessinger

S.S. Papadopulos & Associates, Inc.
416 NE Dallas St., Suite 201
Camas, WA 98607

Laboratory Results for: Isotope Sampling
Dear Brad,

Enclosed are the results of the sample(s) submitted to our laboratory August 02, 2019
For your reference, these analyses have been assigned our service request number K1907030.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.
The test results meet requirements of the current NELAP standards, where applicable, and except as
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes,
refer to the certifications section at www.alsglobal.com. All results are intended to be considered in
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of
less than the complete report. Results apply only to the items submitted to the laboratory for analysis
and individual items (samples) analyzed, as listed in the report.

Please contact me if you have any questions. My extension is 3356. You may also contact me via
email at Kurt.Clarkson@alsglobal.com.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

Kurt Clarkson
Sr. Project Manager

ADDRESS 1317 S. 13th Avenue, Kelso, WA 98626
PHONE +1 360577 7222 | FAX +1 360 636 1068
ALS Group USA, Corp.

dba ALS Environmental
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Narrative Documents

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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1317 South 13th Ave, Kelso, WA 98626 | 1-360-577-7222 | www.alsglobal.com

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907030

Project: Isotope Sampling Date Received: 08/02/2019
Sample Matrix: Water

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of ALS Environmental. This report contains
analytical results for samples for the Tier Il level requested by the client.

Sample Receipt:

One water sample was received for analysis at ALS Environmental on 08/02/2019. Any discrepancies upon initial sample
inspection are annotated on the sample receipt and preservation form included within this report. The samples were stored at
minimum in accordance with the analytical method requirements.

Metals:
No significant anomalies were noted with this analysis.

General Chemistry:
No significant anomalies were noted with this analysis.

Approved by Date 08/21/2019
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SAMPLE DETECTION SUMMARY

|CLIENT ID: 02N22WO07MO01S

Lab ID: K1907030-001

Analyte Results Flag MDL MRL Units Method
Carbon, Dissolved Organic (DOC) 0.72 0.50 mg/L SM 5310 C
Solids, Total Dissolved 1070 5.0 mg/L SM 2540 C
Alkalinity as CaCO3, Total 304 15 mg/L SM 2320 B
Bromide 0.91 0.10 mg/L 300.0
Chloride 69.8 1.0 mg/L 300.0
pH 7.63 pH Units SM 4500-H+ B
Sulfate 427 20 mg/L 300.0
Barium 22.8 4.2 ug/L 6010C
Boron 611 21 ug/L 6010C
Calcium 153000 21 ug/L 6010C
Iron 1630 21 ug/L 6010C
Magnesium 46000 5.3 ug/L 6010C
Manganese 248 1.1 ug/L 6010C
Potassium 4580 420 ug/L 6010C
Sodium 156000 420 ug/L 6010C
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Sample Receipt Information

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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Client: S.S. Papadopulos & Associates, Inc. Service Request:K1907030
Project: Isotope Sampling

SAMPLE CROSS-REFERENCE

SAMPLE # CLIENT SAMPLE 1D DATE TIME
K1907030-001 02N22W07M01S 8/1/2019 0947

Printed 8/21/2019 11:02:31 AM Page 6 of 39 Sample Summary
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ogler Receipt and Preservation Form
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1. Samples were received via?  USPS Qd E:'xf »  UPS DHL  PDX Courier  Hand Delivered

2. Samples were received in: {circle) C Cooler Box Envelope Other _ NA
3. Were custody seals on coolers? NA Q N If yes, how many and where? ¢ & . S e ii‘__(
"s. if ™y
If present, were custody seals intact? @// N If present, were they signed and dated? 6’ ¢ N
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If applicable, tissue samples were received:  Frozen  Partially Thawed  Thawed
7. Were all sample labels complete (i.e analysis, preservation, etc.)? NA
8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. NA

9.  Were appropriate bottles/containers and volumes received for the tests indicated?
10. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below

11. Were VOA vials received without headspace? Indicate in the table below. N}A
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Miscellaneous Forms

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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Inorganic Data Qualifiers
The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The result is an estimate amount because the value exceeded the instrument calibration range.

The result is an estimated value.

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

See case narrative.
See case narrative. One or more quality control criteria was outside the limits.

The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory.

Metals Data Qualifiers
The control limit criteria is not applicable. See case narrative.
The result is an estimated value.

The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

The duplicate injection precision was not met.
The Matrix Spike sample recovery is not within control limits. See case narrative.

The reported value was determined by the Method of Standard Additions (MSA).

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike
absorbance.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.
See case harrative.
The correlation coefficient for the MSA is less than 0.995.

See case narrative. One or more quality control criteria was outside the limits.

Organic Data Qualifiers
The result is an outlier. See case narrative.
The control limit criteria is not applicable. See case narrative.
A tentatively identified compound, a suspected aldol-condensation product.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.
The reported result is from a dilution.

The result is an estimated value.

The result is an estimated value.

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two
analytical results.

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

See case narrative.

See case narrative. One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of lighter molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of heavier molecular weight constituents than the calibration standard.
The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range,
but the elution pattern does not match the calibration standard.

The chromatographic fingerprint does not resemble a petroleum product.
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ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso

State Certifications, Accreditations, and Licenses

Agency Web Site Number
Alaska DEH http://dec.alaska.gov/eh/lab/cs/csapproval.htm UST-040
Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339
Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.ntm 88-0637
California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795
DOD ELAP http://www.denix.osd.mil/edgw/Accreditation/AccreditedLabs.cfm L16-58-R4
Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412
Hawaii DOH http://health.hawaii.gov/ -
ISO 17025 http://www.pjlabs.com/ L16-57
Louisiana DEQ http://www.deq.louisiana.gov/page/la-lab-accreditation 03016
Maine DHS http://www.maine.gov/dhhs/ WAO01276
Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457
Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WAO01276
New Jersey DEP http://www.nj.gov/dep/enforcement/oga.html WAO005
New York - DOH https://www.wadsworth.org/regulatory/elap 12060

https://deq.nc.gov/about/divisions/water-resources/water-resources-
data/water-sciences-home-page/laboratory-certification-branch/non-field-lab-
North Carolina DEQ certification 605
Oklahoma DEQ http://www.deg.state.ok.us/CSDnew/labcert.htm 0801
http://public.health.oregon.gov/LaboratoryServices/Environmental Laborator
Oregon — DEQ (NELAP) yAccreditation/Pages/index.aspx WA100010
South Carolina DHEC http://www.scdhec.gov/environment/Environmental LabCertification/ 61002
Texas CEQ http://www.tceq.texas.gov/field/ga/env_lab_accreditation.html T104704427
Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.htmi C544
Wyoming (EPA Region 8) |https://www.epa.gov/region8-waterops/epa-region-8-certified-drinking-water -
Kelso Laboratory Website www.alsglobal.com NA

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program. A complete listing of
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies

\web site.

Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes. The states
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte

is offered by that state.
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ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LOD
LOQ
LUFT

M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM

TPH
tr

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography

Gas Chromatography/Mass Spectrometry

Limit of Detection

Limit of Quantitation

Leaking Underground Fuel Tank

Modified
Maximum Contaminant Level is the highest permissible concentration of a substance
allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected lon Monitoring

Total Petroleum Hydrocarbons
Trace level is the concentration of an analyte that is less than the PQL but greater than or
equal to the MDL.
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ALS Group USA, Corp.

dba ALS Environmental

Analyst Summary report

Client: S.S. Papadopulos & Associates, Inc.
Project: Isotope Sampling/

Service Request: K1907030

Sample Name: 02N22W07M01S Date Collected: 08/1/19
Lab Code: K1907030-001 Date Received: 08/2/19
Sample Matrix: Water

Analysis Method Extracted/Digested By Analyzed By
300.0 HMIRENTA
6010C YZOOK AMCKORNEY
SM 2320 B DBRADBURY
SM 2540 C JMADISON
SM 4500-H+ B ACHEATLEY
SM 4500-S2- D BDITZLER
SM5310C BDITZLER

Printed 8/21/2019 11:02:31 AM
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Sample Results

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907030
Project: Isotope Sampling Date Collected: 08/01/19 09:47
Sample Matrix: Water Date Received: 08/02/19 10:00
Sample Name: 02N22W07MO01S Basis: NA
Lab Code: K1907030-001
Total Metals

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed Date Extracted Q
Barium 6010C 22.8 ug/L 4.2 1 08/13/19 13:02 08/12/19
Boron 6010C 611 ug/L 21 1 08/13/19 13:02 08/12/19
Calcium 6010C 153000 ug/L 21 1 08/13/19 13:02 08/12/19
Iron 6010C 1630 ug/L 21 1 08/13/19 13:02 08/12/19
Magnesium 6010C 46000 ug/L 5.3 1 08/13/19 13:02 08/12/19
Manganese 6010C 248 ug/L 1.1 1 08/13/19 13:02 08/12/19
Potassium 6010C 4580 ug/L 420 1 08/13/19 13:02 08/12/19
Sodium 6010C 156000 ug/L 420 1 08/13/19 13:02 08/12/19
Printed 8/21/2019 11:02:32 AM Superset Reference:19-0000517759 rev 00
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General Chemistry

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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Client:
Project:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request:
Date Collected:

K1907030
08/01/19 09:47

Sample Matrix: Water Date Received: 08/02/19 10:00
Sample Name: 02N22W07MO01S Basis: NA
Lab Code: K1907030-001

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Alkalinity as CaCO3, Total SM 2320 B 304 mg/L 15 1 08/06/19 17:14
Bromide 300.0 0.91 mg/L 0.10 2 08/02/19 13:20
Chloride 300.0 69.8 mg/L 1.0 10 08/02/19 13:30
Nitrate as Nitrogen 300.0 ND U mg/L 0.10 2 08/02/19 13:20
Nitrite as Nitrogen 300.0 ND U mg/L 0.10 2 08/02/19 13:20
pH SM 4500-H+ B 7.63 pH Units - 1 08/02/19 12:07
Sulfate 300.0 427 mg/L 20 100 08/02/19 13:40
Total Sulfide SM 4500-S2- D ND U mg/L 0.050 1 08/07/19 12:15

Printed 8/21/2019 11:02:32 AM
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Client:
Project:

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request:
Date Collected:

K1907030
08/01/19 09:47

Sample Matrix: Water Date Received: 08/02/19 10:00
Sample Name: 02N22W07MO01S Basis: NA
Lab Code: K1907030-001

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed Q
Carbon, Dissolved Organic (DOC) SM5310C 0.72 mg/L 0.50 1 08/07/19 12:05
Solids, Total Dissolved SM 2540 C 1070 mg/L 5.0 1 08/06/19 09:55

Printed 8/21/2019 11:02:32 AM
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QC Summary Forms

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907030
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: KQ1911077-02
Total Metals

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed Date Extracted Q
Barium 6010C ND U ug/L 4.2 1 08/13/19 12:30 08/12/19
Boron 6010C ND U ug/L 21 1 08/13/19 12:30 08/12/19
Calcium 6010C ND U ug/L 21 1 08/13/19 12:30 08/12/19
Iron 6010C ND U ug/L 21 1 08/13/19 12:30 08/12/19
Magnesium 6010C ND U ug/L 5.3 1 08/13/19 12:30 08/12/19
Manganese 6010C ND U ug/L 1.1 1 08/13/19 12:30 08/12/19
Potassium 6010C ND U ug/L 420 1 08/13/19 12:30 08/12/19
Sodium 6010C ND U ug/L 420 1 08/13/19 12:30 08/12/19
Printed 8/21/2019 11:02:32 AM Superset Reference:19-0000517759 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907030
Project: Isotope Sampling Date Collected: N/A
Sample Matrix: Water Date Received: N/A
Date Analyzed: 08/13/19
Date Extracted: 08/12/19
Matrix Spike Summary
Total Metals
Sample Name: Batch QC Units: ug/L
Lab Code: K1907194-020 Basis: NA
Analysis Method: 6010C
Prep Method: EPA CLP ILM04.0
Matrix Spike
KQ1911077-04
Analyte Name Sample Result Result Spike Amount % Rec % Rec Limits
Barium 19.3 1110 1000 109 75-125
Boron ND U 510 500 101 75-125
Calcium 24500 35200 10000 106 75-125
Iron ND U 1070 1000 107 75-125
Magnesium 5390 17000 10000 116 75-125
Manganese ND U 481 500 96 75-125
Potassium 1430 12300 10000 109 75-125
Sodium 2930 14300 10000 114 75-125

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/21/2019 11:02:32 AM Superset Reference:19-0000517759 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907030
Project Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA

Date Analyzed: 08/13/19

Replicate Sample Summary

Total Metals
Sample Name: Batch QC Units: ug/L
Lab Code: K1907194-020 Basis: NA
Duplicate Sample
Analysis Sample KQ1911077-03
Analyte Name Method MRL Result Result Average RPD RPD Limit
Barium 6010C 4.2 19.3 18.5 18.9 4 20
Boron 6010C 21 ND U ND U ND - 20
Calcium 6010C 21 24500 24500 24500 <1 20
Iron 6010C 21 ND U ND U NC NC 20
Magnesium 6010C 5.3 5390 5410 5400 <1 20
Manganese 6010C 11 ND U ND U ND - 20
Potassium 6010C 420 1430 1510 1470 5 20
Sodium 6010C 420 2930 3000 2970 2 20
Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.
Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.
Printed 8/21/2019 11:02:32 AM Superset Reference:19-0000517759 rev 00
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Client:
Project:
Sample Matrix:

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report
S.S. Papadopulos & Associates, Inc.

Isotope Sampling
Water

Lab Control Sample Summary
Total Metals

Service Request: K1907030
Date Analyzed: 08/13/19

Units:ug/L
Basis:NA
Lab Control Sample
KQ1911077-01

Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Barium 6010C 5530 5000 111 80-120
Boron 6010C 491 500 98 80-120
Calcium 6010C 13600 12500 109 80-120
Iron 6010C 2720 2500 109 80-120
Magnesium 6010C 13700 12500 109 80-120
Manganese 6010C 1240 1250 99 80-120
Potassium 6010C 12800 12500 103 80-120
Sodium 6010C 13800 12500 110 80-120

Printed 8/21/2019 11:02:32 AM
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General Chemistry

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907030
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: K1907030-MB1

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed Q
Alkalinity as CaCO3, Total SM 2320 B ND U mg/L 15 1 08/06/19 17:14
Bromide 300.0 ND U mg/L 0.050 1 08/02/19 11:18
Chloride 300.0 ND U mg/L 0.10 1 08/02/19 11:18
Nitrate as Nitrogen 300.0 ND U mg/L 0.050 1 08/02/19 11:18
Nitrite as Nitrogen 300.0 ND U mg/L 0.050 1 08/02/19 11:18
Sulfate 300.0 ND U mg/L 0.20 1 08/02/19 11:18
Total Sulfide SM 4500-S2- D ND U mg/L 0.050 1 08/07/19 12:15

Printed 8/21/2019 11:02:32 AM
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Client:
Project:

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request: K1907030
Date Collected: NA

Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: K1907030-MB1

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Carbon, Dissolved Organic (DOC) SM5310C ND U mg/L 0.50 1 08/07/19 00:46
Solids, Total Dissolved SM 2540 C ND U mg/L 5.0 1 08/06/19 09:55

Printed 8/21/2019 11:02:33 AM
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ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907030
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: K1907030-MB2
General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Solids, Total Dissolved SM 2540 C ND U mg/L 5.0 1 08/06/19 09:55

Printed 8/21/2019 11:02:34 AM Superset Reference:19-0000517759 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907030
Project: Isotope Sampling Date Collected: 08/01/19
Sample Matrix: Water Date Received: 08/02/19
Date Analyzed: 08/7/19
Date Extracted: NA
Duplicate Matrix Spike Summary
Total Sulfide
Sample Name: 02N22W07M01S Units: mg/L
Lab Code: K1907030-001 Basis: NA
Analysis Method: SM 4500-S2- D
Prep Method: None
Matrix Spike Duplicate Matrix Spike
K1907030-001MS K1907030-001DMS
Sample Spike Spike % Rec RPD
Analyte Name Result Result Amount % Rec  Result Amount % Rec _Limits RPD Limit
Total Sulfide ND U 1.94 1.88 104 1.93 103 69-123 <1 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/21/2019 11:02:35 AM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907030
Project Isotope Sampling Date Collected: 08/01/19
Sample Matrix: Water Date Received: 08/02/19

Date Analyzed: 08/07/19

Replicate Sample Summary
General Chemistry Parameters

Sample Name: 02N22W07MO01S Units: mg/L
Lab Code: K1907030-001 Basis: NA
Duplicate
Sample
K1907030-
Sample 001DUP
Analyte Name Analysis Method  MRL Result Result Average RPD  RPD Limit
Carbon, Dissolved Organic (DOC) SM 5310 C 0.50 0.72 0.66 0.692 8 10
Total Sulfide SM 4500-S2- D 0.050 ND U ND U NC NC 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/21/2019 11:02:34 AM Superset Reference:19-0000517759 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907030
Project Isotope Sampling Date Collected: 08/01/19
Sample Matrix: Water Date Received: 08/02/19
Date Analyzed: 08/02/19
Replicate Sample Summary
General Chemistry Parameters
Sample Name: 02N22W07MO01S Units: pH Units
Lab Code: K1907030-001 Basis: NA
Duplicate
Sample
K1907030-
Sample 001DUP
Analyte Name Analysis Method  MRL Result Result Average RPD  RPD Limit
pH SM 4500-H+ B - 7.63 7.72 7.68 1 20

Results flagged with an asterisk (*) indicate values outside control criteria.

Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/21/2019 11:02:34 AM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907030
Project Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA

Date Analyzed: 08/06/19

Replicate Sample Summary
General Chemistry Parameters

Sample Name: Batch QC Units: mg/L
Lab Code: K1907038-001 Basis: NA
Duplicate
Sample
K1907038-
Sample 001DUP
Analyte Name Analysis Method ~ MRL Result Result Average RPD RPD Limit
Alkalinity as CaCO3, Total SM 2320 B 15 145 143 144 1 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/21/2019 11:02:34 AM Superset Reference:19-0000517759 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907030
Project Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA

Date Analyzed: 08/06/19

Replicate Sample Summary
General Chemistry Parameters

Sample Name: Batch QC Units: mg/L
Lab Code: K1907038-012 Basis: NA
Duplicate
Sample
K1907038-
Sample 012DUP
Analyte Name Analysis Method ~ MRL Result Result Average RPD RPD Limit
Alkalinity as CaCO3, Total SM 2320 B 15 118 117 118 <1 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/21/2019 11:02:34 AM Superset Reference:19-0000517759 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907030
Project: Isotope Sampling Date Analyzed: 08/02/19 - 08/07/19
Sample Matrix: Water

Lab Control Sample Summary
General Chemistry Parameters

Units:mg/L
Basis:NA
Lab Control Sample
K1907030-LCS1

Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Alkalinity as CaCO3, Total SM 2320 B 163 163 100 90-110
Bromide 300.0 2.52 2.50 101 90-110
Carbon, Dissolved Organic (DOC) SM 5310 C 24.6 25.0 98 83-117
Chloride 300.0 4.78 5.00 96 90-110
Nitrate as Nitrogen 300.0 243 2.50 97 90-110
Nitrite as Nitrogen 300.0 251 2.50 100 90-110
Solids, Total Dissolved SM 2540 C 957 922 104 85-115
Sulfate 300.0 4.90 5.00 98 90-110
Total Sulfide SM 4500-S2- D 1.83 1.88 98 85-106
Printed 8/21/2019 11:02:32 AM Superset Reference:19-0000517759 rev 00
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Client:
Project:

Sample Matrix:

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

S.S. Papadopulos & Associates, Inc. Service Request: K1907030
Isotope Sampling Date Analyzed: 08/02/19
Water

Lab Control Sample Summary
General Chemistry Parameters

Units:pH Units

Basis:NA
Lab Control Sample
K1907030-LCS1
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
pH SM 4500-H+ B 9.26 9.34 99 85-115
Printed 8/21/2019 11:02:32 AM Superset Reference:19-0000517759 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907030
Project: Isotope Sampling Date Analyzed: 08/06/19
Sample Matrix: Water

Lab Control Sample Summary
General Chemistry Parameters

Units:mg/L
Basis:NA
Lab Control Sample
K1907030-LCS2
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Alkalinity as CaCO3, Total SM 2320 B 164 163 101 90-110
Printed 8/21/2019 11:02:32 AM Superset Reference:19-0000517759 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907030
Project: Isotope Sampling Date Analyzed: 08/02/19
Sample Matrix: Water

Lab Control Sample Summary
General Chemistry Parameters

Units:mg/L
Basis:NA
Lab Control Sample
K1907030-LCS3

Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Bromide 300.0 2.51 90-110
Chloride 300.0 4.77 90-110
Nitrate as Nitrogen 300.0 2.43 90-110
Nitrite as Nitrogen 300.0 2.50 90-110
Sulfate 300.0 4.89 90-110
Printed 8/21/2019 11:02:32 AM Superset Reference:19-0000517759 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907030
Project: Isotope Sampling Date Analyzed: 08/02/19
Sample Matrix: Water

Lab Control Sample Summary
General Chemistry Parameters

Units:mg/L
Basis:NA
Lab Control Sample
K1907030-LCS4

Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Bromide 300.0 2.51 90-110
Chloride 300.0 4.78 90-110
Nitrate as Nitrogen 300.0 2.43 90-110
Nitrite as Nitrogen 300.0 2.51 90-110
Sulfate 300.0 4.89 90-110
Printed 8/21/2019 11:02:32 AM Superset Reference:19-0000517759 rev 00
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August 30, 2019 Service Request N0:K1907311

Brad Bessinger

S.S. Papadopulos & Associates, Inc.
416 NE Dallas St., Suite 201
Camas, WA 98607

Laboratory Results for: Isotope Sampling
Dear Brad,

Enclosed are the results of the sample(s) submitted to our laboratory August 09, 2019
For your reference, these analyses have been assigned our service request number K1907311.

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.
The test results meet requirements of the current NELAP standards, where applicable, and except as
noted in the laboratory case narrative provided. For a specific list of NELAP-accredited analytes,
refer to the certifications section at www.alsglobal.com. All results are intended to be considered in
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of
less than the complete report. Results apply only to the items submitted to the laboratory for analysis
and individual items (samples) analyzed, as listed in the report.

Please contact me if you have any questions. My extension is 3356. You may also contact me via
email at Kurt.Clarkson@alsglobal.com.

Respectfully submitted,
ALS Group USA, Corp. dba ALS Environmental

Kurt Clarkson
Sr. Project Manager

ADDRESS 1317 S. 13th Avenue, Kelso, WA 98626
PHONE +1 360577 7222 | FAX +1 360 636 1068
ALS Group USA, Corp.

dba ALS Environmental
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Narrative Documents

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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1317 South 13th Ave, Kelso, WA 98626 | 1-360-577-7222 | www.alsglobal.com

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project: Isotope Sampling Date Received: 08/09/2019
Sample Matrix: Water

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of ALS Environmental. This report contains
analytical results for samples for the Tier Il level requested by the client.

Sample Receipt:

Three water samples were received for analysis at ALS Environmental on 08/09/2019. Any discrepancies upon initial sample
inspection are annotated on the sample receipt and preservation form included within this report. The samples were stored at
minimum in accordance with the analytical method requirements.

Metals:
No significant anomalies were noted with this analysis.

General Chemistry:

Method SM 5310 C, 08/28/2019: The Relative Percent Difference (RPD) criterion for the replicate analysis of Dissolved Organic
Carbon in sample 02N22WO09L03S was not applicable because the analyte concentration was not significantly greater than the
Method Reporting Limit (MRL). Analytical values derived from measurements close to the detection limit are not subject to the
same accuracy and precision criteria as results derived from measurements higher on the calibration range for the method.

Approved by Date 08/30/2019
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SAMPLE DETECTION SUMMARY

|CLIENT ID: 02N23W15J03S Lab ID: K1907311-001
Analyte Results Flag MDL MRL Units Method
Carbon, Dissolved Organic (DOC) 5.31 0.50 mg/L SM 5310 C
Solids, Total Dissolved 3170 5.0 mg/L SM 2540 C
Alkalinity as CaCO3, Total 1030 150 mg/L SM 2320 B
Bromide 1.45 0.10 mg/L 300.0
Chloride 98.7 1.0 mg/L 300.0
pH 7.03 pH Units SM 4500-H+ B
Sulfate 1430 100 mg/L 300.0
Barium 13.3 4.2 ug/L 6010C
Boron 2310 21 ug/L 6010C
Calcium 336000 21 ug/L 6010C
Iron 688 21 ug/L 6010C
Magnesium 244000 5.3 ug/L 6010C
Manganese 2220 1.1 ug/L 6010C
Potassium 19400 210 ug/L 6010C
Sodium 376000 210 ug/L 6010C

|CLIENT ID: 02N22WO07MO03S Lab ID: K1907311-002
Analyte Results Flag MDL MRL Units Method
Carbon, Dissolved Organic (DOC) 491 0.50 mg/L SM 5310 C
Solids, Total Dissolved 4950 5.0 mg/L SM 2540 C
Alkalinity as CaCO3, Total 450 15 mg/L SM 2320 B
Bromide 3.90 0.10 mg/L 300.0
Chloride 607 10 mg/L 300.0
Nitrate as Nitrogen 53.4 5.0 mg/L 300.0
Nitrite as Nitrogen 0.60 0.10 mg/L 300.0
pH 7.22 pH Units SM 4500-H+ B
Sulfate 2320 100 mg/L 300.0
Barium 11.7 4.2 ug/L 6010C
Boron 1090 21 ug/L 6010C
Calcium 646000 21 ug/L 6010C
Magnesium 257000 5.3 ug/L 6010C
Manganese 1720 1.1 ug/L 6010C
Potassium 28000 210 ug/L 6010C
Sodium 510000 42000 ug/L 6010C

|CLIENT ID: 02N22WO09L03S Lab ID: K1907311-003
Analyte Results Flag MDL MRL Units Method
Carbon, Dissolved Organic (DOC) 0.85 0.50 mg/L SM 5310 C
Solids, Total Dissolved 1160 5.0 mg/L SM 2540 C
Alkalinity as CaCO3, Total 220 15 mg/L SM 2320 B
Bromide 0.63 0.10 mg/L 300.0
Chloride 64.4 1.0 mg/L 300.0
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SAMPLE DETECTION SUMMARY

|CLIENT ID: 02N22WO09L03S

Lab ID: K1907311-003

Analyte Results Flag MDL MRL Units Method
pH 7.68 pH Units SM 4500-H+ B
Sulfate 474 20 mg/L 300.0
Barium 23.6 4.2 ug/L 6010C
Boron 489 21 ug/L 6010C
Calcium 131000 21 ug/L 6010C
Iron 538 21 ug/L 6010C
Magnesium 33500 5.3 ug/L 6010C
Manganese 163 1.1 ug/L 6010C
Potassium 5240 210 ug/L 6010C
Sodium 145000 210 ug/L 6010C
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Sample Receipt Information

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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Client: S.S. Papadopulos & Associates, Inc.

Project: Isotope Sampling

SAMPLE #

K1907311-001
K1907311-002
K1907311-003

Printed 8/30/2019 8:30:27 AM

SAMPLE CROSS-REFERENCE

CLIENT SAMPLE 1D

02N23W15J03S
02N22WO07M03S
02N22W09L03S

Page 7 of 52

Service Request:K1907311

DATE
8/8/2019
8/8/2019
8/8/2019

Sample Summary



T

CHAIN OF CUSTODY

101163

-

1001
]
|
1

[SRF_]

407 SH

COC Set____of
COC#

1217 South 13th Ave, Keiso, WA 98526 Phone (380) 577-7222 / 800-695-7222 / FAX (360) 636-1068

www.alsglobal.com

e St (3] ]2] & |8
Bract Besttwacy . b - ,

eSS Pauoea A ppaldd + AS . O I IR I O I B '

M Gllp NE Dodlas st suite 200 ATERRHA) £ | B .

T 200 - 56 - LA e ssine v Csipe .com A 8lalg| |zl |B]:

Sampler Signature Sampler Printed < rloolzlalz i3] 8

SAMPLING Matrix
CLIENT SAMPLE ID LABID Date  Time

1L OLN 23R IBTOR glgfiq 108 = R R B R R % At % A Kt

202N 22 WOFMOIS glefia  \ 3 G| v vl 7] = v Y

3021 220507338 SlBIa 15,08 Slele e elvjelel, |1

4,

5.

6.

7.

8.

9.

10,

Page 1 of 1

Report Requirements

e |- Routine Report: Method
Blank, Surrogate, as
required

___ H. Report Dup., M3, MSD
as required

e |l CLP Like Summary

invoice Information
P.O.#

Bill To:_ MOl oot

o SA

Circle which metafs are to be analyzed

TotalMetals: Al As Sb Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se S T Sn V Zn Mg

Dissolved Metals: Al As St Ba Be B Ca Cd Co Cr Cu Fe Pb Mg Mn Mo Ni K Ag Na Se St TI Sn V Zn Hg

Special instructions/Comments:

-~ Turnaround Requirements

I*Indicate State Hydrocarbon Procedure: AK CA Wi Northwest Other

(Circle One)

(no raw data) E— 2432’); ——481r
___IV. Data Vaiidation Report ; Standard
V. EDD
Requested Report Date
Relinquished By: Received By: Relinquished By: Received By: Relingquished By: Received By:
C-fe— L
Signature Signature Signature Szgnature @ Signature Signature
fule-ein kwpopm Arona Wi
Printed Name Printed Name Printed Name Printed Name Printed Name Printed Name
Ui ool U\)a.f'w € AN
Firm i Fim - ¢ B Firm Fifm i ] Firm Firm
2/glia  ®B.cO | CUE[1 &S 2919 1830
Date/Time Date/Time Date/Time Date/Time Date/Time Date/Time
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1

v{ Cooler Receipt and Pres‘ervatigl form
: ' A 15 .
Client ~SS5—Fer Un'ihe ] beder (ingg)

WL Service Request K19 © 7 51|
Received: S 2 / '9 Opened: ? ? Z? By: A ZE Unloaded: ? 3 /9 By: /l_f

1. Samples were received via?  USPS  <Fed x> UPS  DHL PDX
2. Samples were received in: (circle)  (Chaler) ~ Box  Envelope  Other

Courier Hand Delivered

NA
oo, i
3. Were custody seals on coolers? NA (i(:) N If yes, how many and where? / 7‘;%/"
If present, were custody seals intact? L’@ N If present, were they signed and dated? "aﬁj N
R ) r Corr. Thermometer Cooler/COC ID Tracking Number _] .
cool:r!"remp cmtz:ap Temeaglank Tce:?n?;:::k .- Factor ID : NA}. i ' - ~ NA!} Filed
L2 1D Bz | As loWwed (Y577 e ¥
4. Packing material: Inserts Baggies Bubble Wrap Gel Packs @ DryIce  Sleeves
—— - f‘:ﬁT“?
5. Were custody papers properly filled out (ink, signed, etc.)? NA \:{z'i”’f N
6. ‘Were samples received in good condition (temperature, unbroken)? Indicate in the iable below. NA M‘{] N
If applicable, tissue samples were received: ~ Frozem  Partially Thawed  Thawed P
7. Were all sample labels complete (i.e analysis, preservation, etc.)? NA Y ?/ N
!
8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. NA LY/ N
=y
9. Were appropriate bottles/containers and volumes received for the tests indicated? NA (Y, N
10. Were the pH-preserved bottles {see SMO GEN SOP) received at the appropriate pH? Indicate in the table below NA {Y } N
g o :
11. Were VOA vials received without headspace? Indicate in the table below. (ii‘fﬁz Y N
12. Was C12/Res negative? @J) Y N

Sample ID on Bottle Sample 1D on COC. - Identified by: © -

L
} Bottle Count {Out ofl Head- ) T T Volumew Reagent Lot
‘SampleID = ' Bottle Type -{Temp |space|Broke] pH - Reagent’ . | added Number Initials | Time
e e ER e 9 g1
SHUR AUy
i
Notes, Discrepancies, & Resolutions:
7/25/16 Page of
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Miscellaneous Forms

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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Inorganic Data Qualifiers
The result is an outlier. See case narrative.

The control limit criteria is not applicable. See case narrative.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The result is an estimate amount because the value exceeded the instrument calibration range.

The result is an estimated value.

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

See case narrative.
See case narrative. One or more quality control criteria was outside the limits.

The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory.

Metals Data Qualifiers
The control limit criteria is not applicable. See case narrative.
The result is an estimated value.

The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

The duplicate injection precision was not met.
The Matrix Spike sample recovery is not within control limits. See case narrative.

The reported value was determined by the Method of Standard Additions (MSA).

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike
absorbance.

The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.
See case harrative.
The correlation coefficient for the MSA is less than 0.995.

See case narrative. One or more quality control criteria was outside the limits.

Organic Data Qualifiers
The result is an outlier. See case narrative.
The control limit criteria is not applicable. See case narrative.
A tentatively identified compound, a suspected aldol-condensation product.

The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the
DOD or NELAC standards.

The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.
The reported result is from a dilution.

The result is an estimated value.

The result is an estimated value.

The result is presumptive. The analyte was tentatively identified, but a confirmation analysis was not performed.

The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two
analytical results.

The analyte was analyzed for, but was not detected (“Non-detect") at or above the MRL/MDL.

DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The
detection limit is adjusted for dilution.

The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

See case narrative.

See case narrative. One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers
The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of lighter molecular weight constituents than the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a
greater amount of heavier molecular weight constituents than the calibration standard.
The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range,
but the elution pattern does not match the calibration standard.

The chromatographic fingerprint does not resemble a petroleum product.
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ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso

State Certifications, Accreditations, and Licenses

Agency Web Site Number
Alaska DEH http://dec.alaska.gov/eh/lab/cs/csapproval.htm UST-040
Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339
Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.ntm 88-0637
California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795
DOD ELAP http://www.denix.osd.mil/edgw/Accreditation/AccreditedLabs.cfm L16-58-R4
Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412
Hawaii DOH http://health.hawaii.gov/ -
ISO 17025 http://www.pjlabs.com/ L16-57
Louisiana DEQ http://www.deq.louisiana.gov/page/la-lab-accreditation 03016
Maine DHS http://www.maine.gov/dhhs/ WAO01276
Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457
Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WAO01276
New Jersey DEP http://www.nj.gov/dep/enforcement/oga.html WAO005
New York - DOH https://www.wadsworth.org/regulatory/elap 12060

https://deq.nc.gov/about/divisions/water-resources/water-resources-
data/water-sciences-home-page/laboratory-certification-branch/non-field-lab-
North Carolina DEQ certification 605
Oklahoma DEQ http://www.deg.state.ok.us/CSDnew/labcert.htm 0801
http://public.health.oregon.gov/LaboratoryServices/Environmental Laborator
Oregon — DEQ (NELAP) yAccreditation/Pages/index.aspx WA100010
South Carolina DHEC http://www.scdhec.gov/environment/Environmental LabCertification/ 61002
Texas CEQ http://www.tceq.texas.gov/field/ga/env_lab_accreditation.html T104704427
Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.htmi C544
Wyoming (EPA Region 8) |https://www.epa.gov/region8-waterops/epa-region-8-certified-drinking-water -
Kelso Laboratory Website www.alsglobal.com NA

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program. A complete listing of
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies

\web site.

Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes. The states
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte

is offered by that state.
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ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
LOD
LOQ
LUFT

M
MCL

MDL
MPN
MRL
NA
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM

TPH
tr

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency
Environmental Laboratory Accreditation Program
Gas Chromatography

Gas Chromatography/Mass Spectrometry

Limit of Detection

Limit of Quantitation

Leaking Underground Fuel Tank

Modified
Maximum Contaminant Level is the highest permissible concentration of a substance
allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement
Not Detected

National Institute for Occupational Safety and Health
Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected lon Monitoring

Total Petroleum Hydrocarbons
Trace level is the concentration of an analyte that is less than the PQL but greater than or
equal to the MDL.
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Client:
Project:

ALS Group USA, Corp.

dba ALS Environmental

Analyst Summary report

S.S. Papadopulos & Associates, Inc.
Isotope Sampling/

Service Request: K1907311

Sample Name: 02N23W15J03S Date Collected: 08/8/19
Lab Code: K1907311-001 Date Received: 08/9/19
Sample Matrix: Water

Analysis Method Extracted/Digested By Analyzed By
300.0 MRODRIGUEZ
6010C YZOOK AMCKORNEY
SM 2320 B DBRADBURY
SM 2540 C JMADISON
SM 4500-H+ B ACHEATLEY
SM 4500-S2- D BDITZLER
SM5310C BDITZLER
Sample Name: 02N23W15J03S Date Collected: 08/8/19
Lab Code: K1907311-001.R01 Date Received: 08/9/19
Sample Matrix: Water

Analysis Method Extracted/Digested By Analyzed By
SM 2320 B DBRADBURY
Sample Name: 02N22W07M03S Date Collected: 08/8/19
Lab Code: K1907311-002 Date Received: 08/9/19
Sample Matrix: Water

Analysis Method Extracted/Digested By Analyzed By
300.0 MRODRIGUEZ
6010C YZOOK AMCKORNEY
SM 2320 B DBRADBURY
SM 2540 C JMADISON
SM 4500-H+ B ACHEATLEY
SM 4500-S2- D BDITZLER
SM5310C BDITZLER

Printed 8/30/2019 8:30:28 AM
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ALS Group USA, Corp.

dba ALS Environmental

Analyst Summary report

Client: S.S. Papadopulos & Associates, Inc.
Project: Isotope Sampling/

Service Request: K1907311

Sample Name: 02N22W09L03S Date Collected: 08/8/19
Lab Code: K1907311-003 Date Received: 08/9/19
Sample Matrix: Water

Analysis Method Extracted/Digested By Analyzed By
300.0 MRODRIGUEZ
6010C YZOOK AMCKORNEY
SM 2320 B DBRADBURY
SM 2540 C JMADISON
SM 4500-H+ B ACHEATLEY
SM 4500-S2- D BDITZLER
SM5310C BDITZLER

Printed 8/30/2019 8:30:29 AM
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Sample Results

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project: Isotope Sampling Date Collected: 08/08/19 10:18
Sample Matrix: Water Date Received: 08/09/19 10:30
Sample Name: 02N23W15J03S Basis: NA
Lab Code: K1907311-001
Total Metals

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed Date Extracted Q
Barium 6010C 13.3 ug/L 4.2 1 08/21/19 15:03 08/19/19
Boron 6010C 2310 ug/L 21 1 08/21/19 15:03 08/19/19
Calcium 6010C 336000 ug/L 21 1 08/21/19 15:03 08/19/19
Iron 6010C 688 ug/L 21 1 08/21/19 15:03 08/19/19
Magnesium 6010C 244000 ug/L 5.3 1 08/21/19 15:03 08/19/19
Manganese 6010C 2220 ug/L 1.1 1 08/21/19 15:03 08/19/19
Potassium 6010C 19400 ug/L 210 1 08/21/19 15:03 08/19/19
Sodium 6010C 376000 ug/L 210 1 08/21/19 15:03 08/19/19
Printed 8/30/2019 8:30:29 AM Superset Reference:19-0000518454 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project: Isotope Sampling Date Collected: 08/08/19 11:13
Sample Matrix: Water Date Received: 08/09/19 10:30
Sample Name: 02N22W07MO03S Basis: NA
Lab Code: K1907311-002
Total Metals

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed Date Extracted Q
Barium 6010C 117 ug/L 4.2 1 08/21/19 15:06 08/19/19
Boron 6010C 1090 ug/L 21 1 08/21/19 15:06 08/19/19
Calcium 6010C 646000 ug/L 21 1 08/21/19 15:06 08/19/19
Iron 6010C ND U ug/L 21 1 08/21/19 15:06 08/19/19
Magnesium 6010C 257000 ug/L 5.3 1 08/21/19 15:06 08/19/19
Manganese 6010C 1720 ug/L 1.1 1 08/21/19 15:06 08/19/19
Potassium 6010C 28000 ug/L 210 1 08/21/19 15:06 08/19/19
Sodium 6010C 510000 ug/L 42000 100 08/21/19 15:41 08/19/19
Printed 8/30/2019 8:30:29 AM Superset Reference:19-0000518454 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project: Isotope Sampling Date Collected: 08/08/19 15:05
Sample Matrix: Water Date Received: 08/09/19 10:30
Sample Name: 02N22WQ9L03S Basis: NA
Lab Code: K1907311-003
Total Metals

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed Date Extracted Q
Barium 6010C 23.6 ug/L 4.2 1 08/21/19 15:09 08/19/19
Boron 6010C 489 ug/L 21 1 08/21/19 15:09 08/19/19
Calcium 6010C 131000 ug/L 21 1 08/21/19 15:09 08/19/19
Iron 6010C 538 ug/L 21 1 08/21/19 15:09 08/19/19
Magnesium 6010C 33500 ug/L 5.3 1 08/21/19 15:09 08/19/19
Manganese 6010C 163 ug/L 1.1 1 08/21/19 15:09 08/19/19
Potassium 6010C 5240 ug/L 210 1 08/21/19 15:09 08/19/19
Sodium 6010C 145000 ug/L 210 1 08/21/19 15:09 08/19/19
Printed 8/30/2019 8:30:29 AM Superset Reference:19-0000518454 rev 00
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General Chemistry

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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Client:
Project:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request:
Date Collected:

K1907311
08/08/19 10:18

Sample Matrix: Water Date Received: 08/09/19 10:30
Sample Name: 02N23W15J03S Basis: NA
Lab Code: K1907311-001

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Alkalinity as CaCO3, Total SM 2320 B 1030 mg/L 150 10 08/16/19 16:03
Bromide 300.0 1.45 mg/L 0.10 2 08/09/19 19:17
Chloride 300.0 98.7 mg/L 1.0 10 08/09/19 19:28
Nitrate as Nitrogen 300.0 ND U mg/L 0.10 2 08/09/19 19:17
Nitrite as Nitrogen 300.0 ND U mg/L 0.10 2 08/09/19 19:17
pH SM 4500-H+ B 7.03 pH Units - 1 08/09/19 13:25
Sulfate 300.0 1430 mg/L 100 500 08/12/19 16:07
Total Sulfide SM 4500-S2- D ND U mg/L 0.050 1 08/10/19 17:25

Printed 8/30/2019 8:30:30 AM
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Client:
Project:

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request:
Date Collected:

K1907311
08/08/19 10:18

Sample Matrix: Water Date Received: 08/09/19 10:30
Sample Name: 02N23W15J03S Basis: NA
Lab Code: K1907311-001

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed Q
Carbon, Dissolved Organic (DOC) SM5310C 5.31 mg/L 0.50 1 08/28/19 17:32
Solids, Total Dissolved SM 2540 C 3170 mg/L 5.0 1 08/12/19 12:15

Printed 8/30/2019 8:30:30 AM
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Client:
Project:

ALS Group USA, Corp.

dba ALS Environmental
Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request:
Date Collected:

K1907311
08/08/19 11:13

Sample Matrix: Water Date Received: 08/09/19 10:30
Sample Name: 02N22W07MO03S Basis: NA
Lab Code: K1907311-002

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed Q
Alkalinity as CaCO3, Total SM 2320 B 450 mg/L 15 1 08/15/19 17:47
Bromide 300.0 3.90 mg/L 0.10 2 08/09/19 19:49
Chloride 300.0 607 mg/L 10 100 08/09/19 20:10
Nitrate as Nitrogen 300.0 53.4 mg/L 5.0 100 08/09/19 20:10
Nitrite as Nitrogen 300.0 0.60 mg/L 0.10 2 08/09/19 19:49
pH SM 4500-H+ B 7.22 pH Units - 1 08/09/19 13:26
Sulfate 300.0 2320 mg/L 100 500 08/12/19 16:17
Total Sulfide SM 4500-S2- D ND U mg/L 0.050 1 08/10/19 17:25

Printed 8/30/2019 8:30:30 AM
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Client:
Project:

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request:
Date Collected:

K1907311
08/08/19 11:13

Sample Matrix: Water Date Received: 08/09/19 10:30
Sample Name: 02N22W07MO03S Basis: NA
Lab Code: K1907311-002

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed Q
Carbon, Dissolved Organic (DOC) SM5310C 491 mg/L 0.50 1 08/28/19 18:00
Solids, Total Dissolved SM 2540 C 4950 mg/L 5.0 1 08/12/19 12:15

Printed 8/30/2019 8:30:30 AM
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Client:
Project:

ALS Group USA, Corp.

dba ALS Environmental

Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request:
Date Collected:

K1907311
08/08/19 15:05

Sample Matrix: Water Date Received: 08/09/19 10:30
Sample Name: 02N22WQ9L03S Basis: NA
Lab Code: K1907311-003

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Alkalinity as CaCO3, Total SM 2320 B 220 mg/L 15 1 08/15/19 17:47
Bromide 300.0 0.63 mg/L 0.10 2 08/09/19 20:21
Chloride 300.0 64.4 mg/L 1.0 10 08/09/19 20:32
Nitrate as Nitrogen 300.0 ND U mg/L 0.10 2 08/09/19 20:21
Nitrite as Nitrogen 300.0 ND U mg/L 0.10 2 08/09/19 20:21
pH SM 4500-H+ B 7.68 pH Units - 1 08/09/19 13:27
Sulfate 300.0 474 mg/L 20 100 08/09/19 20:42
Total Sulfide SM 4500-S2- D ND U mg/L 0.050 1 08/10/19 17:25

Printed 8/30/2019 8:30:30 AM
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Client:
Project:

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request:
Date Collected:

K1907311
08/08/19 15:05

Sample Matrix: Water Date Received: 08/09/19 10:30
Sample Name: 02N22WQ9L03S Basis: NA
Lab Code: K1907311-003

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed Q
Carbon, Dissolved Organic (DOC) SM5310C 0.85 mg/L 0.50 1 08/28/19 19:27
Solids, Total Dissolved SM 2540 C 1160 mg/L 5.0 1 08/12/19 12:15

Printed 8/30/2019 8:30:30 AM
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QC Summary Forms

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: KQ1911513-04
Total Metals

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed Date Extracted Q
Barium 6010C ND U ug/L 4.2 1 08/21/19 14:48 08/19/19
Boron 6010C ND U ug/L 21 1 08/21/19 14:48 08/19/19
Calcium 6010C ND U ug/L 21 1 08/21/19 14:48 08/19/19
Iron 6010C ND U ug/L 21 1 08/21/19 14:48 08/19/19
Magnesium 6010C ND U ug/L 5.3 1 08/21/19 14:48 08/19/19
Manganese 6010C ND U ug/L 1.1 1 08/21/19 14:48 08/19/19
Potassium 6010C ND U ug/L 210 1 08/21/19 14:48 08/19/19
Sodium 6010C ND U ug/L 210 1 08/21/19 14:48 08/19/19
Printed 8/30/2019 8:30:29 AM Superset Reference:19-0000518454 rev 00
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Client:
Project:
Sample Matrix:

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report
S.S. Papadopulos & Associates, Inc.

Isotope Sampling
Water

Lab Control Sample Summary
Total Metals

Service Request: K1907311
Date Analyzed: 08/21/19

Units:ug/L
Basis:NA
Lab Control Sample
KQ1911513-03

Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Barium 6010C 5120 5000 102 80-120
Boron 6010C 494 500 99 80-120
Calcium 6010C 12500 12500 100 80-120
Iron 6010C 2510 2500 100 80-120
Magnesium 6010C 12700 12500 101 80-120
Manganese 6010C 1240 1250 99 80-120
Potassium 6010C 12400 12500 100 80-120
Sodium 6010C 12500 12500 100 80-120

Printed 8/30/2019 8:30:29 AM
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General Chemistry

ALS Environmental—Kelso Laboratory
1317 South 13th Avenue, Kelso, WA 98626
Phone (360) 577-7222 Fax (360) 425-9096
www.alsglobal.com
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA

Lab Code: K1907311-MB1

General Chemistry Parameters

Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Alkalinity as CaCO3, Total SM 2320 B ND U mg/L 15 1 08/15/19 17:47
Bromide 300.0 ND U mg/L 0.050 1 08/09/19 11:53
Chloride 300.0 ND U mg/L 0.10 1 08/09/19 11:53
Nitrate as Nitrogen 300.0 ND U mg/L 0.050 1 08/09/19 11:53
Nitrite as Nitrogen 300.0 ND U mg/L 0.050 1 08/09/19 11:53
Sulfate 300.0 ND U mg/L 0.20 1 08/09/19 11:53
Total Sulfide SM 4500-S2- D ND U mg/L 0.050 1 08/10/19 17:25
Printed 8/30/2019 8:30:30 AM Superset Reference:19-0000518454 rev 00
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Client:
Project:

ALS Group USA, Corp.
dba ALS Environmental

Analytical Report
S.S. Papadopulos & Associates, Inc.
Isotope Sampling

Service Request: K1907311
Date Collected: NA

Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: K1907311-MB1

General Chemistry Parameters
Analyte Name Analysis Method Result Units MRL Dil. Date Analyzed
Carbon, Dissolved Organic (DOC) SM5310C ND U mg/L 0.50 1 08/28/19 18:57
Solids, Total Dissolved SM 2540 C ND U mg/L 5.0 1 08/12/19 12:15

Printed 8/30/2019 8:30:30 AM
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA

Lab Code: K1907311-MB2

General Chemistry Parameters

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed
Alkalinity as CaCO3, Total SM 2320 B ND U mg/L 15 1 08/16/19 16:03
Bromide 300.0 ND U mg/L 0.050 1 08/09/19 19:06
Chloride 300.0 ND U mg/L 0.10 1 08/09/19 19:06
Nitrate as Nitrogen 300.0 ND U mg/L 0.050 1 08/09/19 19:06
Nitrite as Nitrogen 300.0 ND U mg/L 0.050 1 08/09/19 19:06
Sulfate 300.0 ND U mg/L 0.20 1 08/09/19 19:06
Printed 8/30/2019 8:30:30 AM Superset Reference:19-0000518454 rev 00
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ALS Group USA, Corp.

dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA
Lab Code: K1907311-MB2
General Chemistry Parameters

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed
Solids, Total Dissolved SM 2540 C ND U mg/L 5.0 1 08/12/19 12:15

Printed 8/30/2019 8:30:30 AM
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA

Lab Code: K1907311-MB3

General Chemistry Parameters

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed
Sulfate 300.0 ND U mg/L 0.20 1 08/12/19 10:58
Printed 8/30/2019 8:30:33 AM Superset Reference:19-0000518454 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

Analytical Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project: Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA
Sample Name: Method Blank Basis: NA

Lab Code: K1907311-MB4

General Chemistry Parameters

Analysis
Analyte Name Method Result Units MRL Dil. Date Analyzed
Sulfate 300.0 ND U mg/L 0.20 1 08/12/19 20:24
Printed 8/30/2019 8:30:33 AM Superset Reference:19-0000518454 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project Isotope Sampling Date Collected: 08/08/19
Sample Matrix: Water Date Received: 08/09/19

Date Analyzed: 08/28/19

Replicate Sample Summary
General Chemistry Parameters

Sample Name: 02N23W15J03S Units: mg/L
Lab Code: K1907311-001 Basis: NA
Duplicate
Sample
K1907311-
Analysis Sample 001DUP
Analyte Name Method MRL Result Result Average RPD  RPD Limit
Carbon, Dissolved Organic (DOC) SM5310C 0.50 5.31 5.02 5.17 6 10

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/30/2019 8:30:35 AM Superset Reference:19-0000518454 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project Isotope Sampling Date Collected: 08/08/19
Sample Matrix: Water Date Received: 08/09/19

Date Analyzed: 08/28/19

Replicate Sample Summary
General Chemistry Parameters

Sample Name: 02N22W07MO03S Units: mg/L
Lab Code: K1907311-002 Basis: NA
Duplicate
Sample
K1907311-
Analysis Sample 002DUP
Analyte Name Method MRL Result Result Average RPD  RPD Limit
Carbon, Dissolved Organic (DOC) SM5310C 0.50 491 4.96 4,94 <1 10

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/30/2019 8:30:35 AM Superset Reference:19-0000518454 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project Isotope Sampling Date Collected: 08/08/19
Sample Matrix: Water Date Received: 08/09/19

Date Analyzed: 08/28/19

Replicate Sample Summary
General Chemistry Parameters

Sample Name: 02N22W09L03S Units: mg/L
Lab Code: K1907311-003 Basis: NA
Duplicate
Sample
K1907311-
Analysis Sample 003DUP
Analyte Name Method MRL Result Result Average RPD  RPD Limit
Carbon, Dissolved Organic (DOC) SM5310C 0.50 0.85 0.75 0.798 13* 10

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/30/2019 8:30:35 AM Superset Reference:19-0000518454 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA

Date Analyzed: 08/15/19

Replicate Sample Summary
General Chemistry Parameters

Sample Name: Batch QC Units: mg/L
Lab Code: K1907379-001 Basis: NA

Duplicate

Sample
K1907379-
Sample 001DUP1

Analyte Name Analysis Method ~ MRL Result Result Average RPD RPD Limit
Alkalinity as CaCO3, Total SM 2320 B 15 790 >660 NC NC 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/30/2019 8:30:34 AM Superset Reference:19-0000518454 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA

Date Analyzed: 08/16/19

Replicate Sample Summary
General Chemistry Parameters

Sample Name: Batch QC Units: mg/L
Lab Code: K1907379-001 Basis: NA

Duplicate

Sample
K1907379-
Sample 001DUP2

Analyte Name Analysis Method ~ MRL Result Result Average RPD RPD Limit
Alkalinity as CaCO3, Total SM 2320 B 150 790 800 794 <1 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/30/2019 8:30:35 AM Superset Reference:19-0000518454 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA

Date Analyzed: 08/16/19

Replicate Sample Summary
General Chemistry Parameters

Sample Name: Batch QC Units: mg/L
Lab Code: K1907456-002 Basis: NA
Duplicate
Sample
K1907456-
Sample 002DUP
Analyte Name Analysis Method ~ MRL Result Result Average RPD RPD Limit
Alkalinity as CaCO3, Total SM 2320 B 15 50 50 50.2 <1 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/30/2019 8:30:35 AM Superset Reference:19-0000518454 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project Isotope Sampling Date Collected: NA
Sample Matrix: Water Date Received: NA

Date Analyzed: 08/15/19

Replicate Sample Summary
General Chemistry Parameters

Sample Name: Batch QC Units: mg/L
Lab Code: K1907462-001 Basis: NA
Duplicate
Sample
K1907462-
Sample 001DUP
Analyte Name Analysis Method ~ MRL Result Result Average RPD RPD Limit
Alkalinity as CaCO3, Total SM 2320 B 15 127 127 127 <1 20

Results flagged with an asterisk (*) indicate values outside control criteria.
Results flagged with a pound (#) indicate the control criteria is not applicable.

Percent recoveries and relative percent differences (RPD) are determined by the software using values in the calculation which have not been rounded.

Printed 8/30/2019 8:30:35 AM Superset Reference:19-0000518454 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report
Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project: Isotope Sampling Date Analyzed: 08/10/19 - 08/28/19
Sample Matrix: Water
Lab Control Sample Summary
General Chemistry Parameters
Units:mg/L
Basis:NA
Lab Control Sample
K1907311-LCS3
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
Alkalinity as CaCO3, Total SM 2320 B 163 163 100 90-110
Carbon, Dissolved Organic (DOC) SM5310C 25.2 25.0 101 83-117
Solids, Total Dissolved SM 2540 C 934 922 101 85-115
Total Sulfide SM 4500-S2- D 0.182 0.186 98 85-106
Printed 8/30/2019 8:30:34 AM Superset Reference:19-0000518454 rev 00
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Client:
Project:

Sample Matrix:

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Isotope Sampling Date Analyzed: 08/09/19
Water

Lab Control Sample Summary
General Chemistry Parameters

Units:pH Units

Basis:NA
Lab Control Sample
K1907311-LCS3
Analyte Name Analytical Method Result Spike Amount % Rec % Rec Limits
pH SM 4500-H+ B 9.23 9.34 99 85-115
Printed 8/30/2019 8:30:34 AM Superset Reference:19-0000518454 rev 00
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project: Isotope Sampling Date Analyzed: 08/15/19
Sample Matrix: Water Date Extracted: NA
Lab Control Sample Summary
Alkalinity as CaCO3, Total
Analysis Method: SM 2320 B Units: mg/L
Prep Method: None Basis: NA
Analysis Lot: 647503

Spike % Rec
Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample K1907311-LCS4 165 163 101 90-110

Printed 8/30/2019 8:30:34 AM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project: Isotope Sampling Date Analyzed: 08/16/19
Sample Matrix: Water Date Extracted: NA
Lab Control Sample Summary
Alkalinity as CaCO3, Total
Analysis Method: SM 2320 B Units: mg/L
Prep Method: None Basis: NA
Analysis Lot: 647635

Spike % Rec
Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample K1907311-LCS5 162 163 99 90-110

Printed 8/30/2019 8:30:34 AM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project: Isotope Sampling Date Analyzed: 08/16/19
Sample Matrix: Water Date Extracted: NA
Lab Control Sample Summary
Alkalinity as CaCO3, Total
Analysis Method: SM 2320 B Units: mg/L
Prep Method: None Basis: NA
Analysis Lot: 647635

Spike % Rec
Sample Name Lab Code Result Amount % Rec Limits
Lab Control Sample K1907311-LCS6 163 163 100 90-110

Printed 8/30/2019 8:30:34 AM
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Client:
Project:
Sample Matrix:

ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Isotope Sampling Date Analyzed: 08/09/19
Water

Duplicate Lab Control Sample Summary
General Chemistry Parameters

Units:mg/L
Basis:NA
Lab Control Sample Duplicate Lab Control Sample
K1907311-LCS1 K1907311-DLCS1
Analytical Spike Spike % Rec RPD

Analyte Name Method Result Amount % Rec  Result Amount % Rec  Limits RPD Limit
Bromide 300.0 2.51 2.50 101 2.49 2.50 100 90-110 <1 20
Chloride 300.0 4.70 5.00 94 4.75 5.00 95 90-110 1 20
Nitrate as Nitrogen 300.0 241 2.50 96 243 2.50 97 90-110 <1 20
Nitrite as Nitrogen 300.0 2.40 2.50 96 242 2.50 97 90-110 <1 20
Sulfate 300.0 4.75 5.00 95 4.85 5.00 97 90-110 2 20

Printed 8/30/2019 8:30:30 AM
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ALS Group USA, Corp.
dba ALS Environmental

QA/QC Report

Client: S.S. Papadopulos & Associates, Inc. Service Request: K1907311
Project: Isotope Sampling Date Analyzed: 08/12/19
Sample Matrix: Water Date Extracted: NA
Duplicate Lab Control Sample Summary
General Chemistry Parameters
Analysis Method: 300.0 Units: mg/L
Prep Method: None Basis: NA
Analysis Lot: 646897
Lab Control Sample Duplicate Lab Control Sample
K1907311-LCS2 K1907311-DLCS2
% Rec
Analyte Name Result  Spike Amount 9% Rec Result  Spike Amount 9% Rec Limits RPD RPD Limit
Sulfate 4.76 5.00 95 4.82 5.00 96 90-110 1 20

Printed 8/30/2019 8:30:33 AM

Superset Reference:19-0000518454 rev 00
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Appendix C

TestAmerica (Eurofins) Laboratory Analytical
Reports




ANALYTICAL REPORT

Eurofins TestAmerica, Pleasanton
1220 Quarry Lane

Pleasanton, CA 94566

Tel: (925)484-1919

Laboratory Job ID: 720-94266-1
Client Project/Site: Mount Basin- GSA

For:

United Water Conservation District
106 North 8th Street

Santa Paula, California 93060

Attn: Kathleen Kuepper

AL,
Authorized for release by:
8/15/2019 4:24:51 PM

Afsaneh Salimpour, Senior Project Manager
(925)484-1919
afsaneh.salimpour@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.


https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.testamericainc.com
mailto:afsaneh.salimpour@testamericainc.com

Client: United Water Conservation District Laboratory Job ID: 720-94266-1

Project/Site: Mount Basin- GSA
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Definitions/Glossary

Client: United Water Conservation District
Project/Site: Mount Basin- GSA

Job ID: 720-94266-1

Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL
DL, RA, RE, IN
DLC
EDL
LOD
LOQ
MDA
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains No Free Liquid

Duplicate Error Ratio (normalized absolute difference)

Dilution Factor

Detection Limit (DoD/DOE)

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision Level Concentration (Radiochemistry)

Estimated Detection Limit (Dioxin)

Limit of Detection (DoD/DOE)

Limit of Quantitation (DoD/DOE)

Minimum Detectable Activity (Radiochemistry)

Minimum Detectable Concentration (Radiochemistry)

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not Detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative Error Ratio (Radiochemistry)

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, Pleasanton

Page 3 of 17
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Case Narrative

Client: United Water Conservation District Job ID: 720-94266-1
Project/Site: Mount Basin- GSA

Job ID: 720-94266-1
Laboratory: Eurofins TestAmerica, Pleasanton

Narrative

Job Narrative
720-94266-1

Comments
No additional comments.

Receipt
The samples were received on 7/30/2019 9:45 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 4.2° C.

General Chemistry
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Eurofins TestAmerica, Pleasanton
Page 4 of 17 8/15/2019



Detection Summary
Client: United Water Conservation District Job ID: 720-94266-1
Project/Site: Mount Basin- GSA

Client Sample ID: 02N22W09L04S Lab Sample ID: 720-94266-1

[ No Detections.

This Detection Summary does not include radiochemical test results.

Eurofins TestAmerica, Pleasanton

Page 5 of 17 8/15/2019



Client Sample Results

Client: United Water Conservation District Job ID: 720-94266-1
Project/Site: Mount Basin- GSA

Client Sample ID: 02N22W09L04S Lab Sample ID: 720-94266-1
Date Collected: 07/29/19 11:05 Matrix: Water

Date Received: 07/30/19 09:45

Method: 300.0 - Anions, lon Chromatography
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

lodide ND 1.0 mg/L 08/15/19 01:23 1

Eurofins TestAmerica, Pleasanton

Page 6 of 17 8/15/2019



QC Sample Results

Client: United Water Conservation District
Project/Site: Mount Basin- GSA

Job ID: 720-94266-1

Method: 300.0 - Anions, lon Chromatography

7Lab Sample ID: MB 160-439568/10
Matrix: Water
Analysis Batch: 439568

Client Sample ID: Method Blank
Prep Type: Total/NA

Page 7 of 17

MB MB
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
lodide ND 1.0 mg/L B 08/14/19 21:54 1
Lab Sample ID: LCS 160-439568/11 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 439568
Spike LCS LCS %Rec.

Analyte Added Result Qualifier Unit D %Rec Limits
lodide 4.00 4.07 mg/L a 102 90-110
Lab Sample ID: 720-94266-1 MS Client Sample ID: 02N22W09L04S
Matrix: Water Prep Type: Total/NA
Analysis Batch: 439568

Sample Sample Spike MS MS %Rec.
Analyte Result Qualifier Added Result Qualifier Unit D %Rec Limits
lodide ND 4.00 4.14 mg/L o 103 90-110
Lab Sample ID: 720-94266-1 DU Client Sample ID: 02N22W09L04S
Matrix: Water Prep Type: Total/NA
Analysis Batch: 439568

Sample Sample DU DU RPD
Analyte Result Qualifier Result Qualifier Unit D RPD Limit
lodide ND ND mg/L o NC 20

Eurofins TestAmerica, Pleasanton

8/15/2019



Client: United Water Conservation District
Project/Site: Mount Basin- GSA

QC Association Summary

Job ID: 720-94266-1

HPLCI/IC

Analysis Batch: 439568

Page 8 of 17

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
720-94266-1 02N22W09L04S Total/NA Water 300.0
MB 160-439568/10 Method Blank Total/NA Water 300.0
LCS 160-439568/11 Lab Control Sample Total/NA Water 300.0
720-94266-1 MS 02N22W09L04S Total/NA Water 300.0
720-94266-1 DU 02N22W09L04S Total/NA Water 300.0

Eurofins TestAmerica, Pleasanton

8/15/2019



Client: United Water Conservation District
Project/Site: Mount Basin- GSA

Lab Chronicle

Job ID: 720-94266-1

Client Sample ID: 02N22W09L04S
Date Collected: 07/29/19 11:05
Date Received: 07/30/19 09:45

Lab Sample ID: 720-94266-1
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis 300.0 1 439568 08/15/19 01:23 JCB TAL SL

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Page 9 of 17
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Project/Site: Mount Basin- GSA

Accreditation/Certification Summary
Client: United Water Conservation District

Job ID: 720-94266-1

Laboratory: Eurofins TestAmerica, Pleasanton

All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
California State 2496 01-31-20
California State Program 9 2496 01-31-20
USDA Federal P330-17-00380 12-11-20

Laboratory: Eurofins TestAmerica, St. Louis
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
ANAB Dept. of Defense ELAP L2305 04-06-22
ANAB DoD L2305 04-06-22
ANAB DOE L.2305.01 04-06-22
Arizona State AZ0813 12-08-19
Arizona State Program 9 AZ0813 12-08-19
California State 2886 06-30-20
California State Program 9 2886 06-30-20
Connecticut State Program 1 PH-0241 03-31-21
Florida NELAP 4 E87689 06-30-20
Florida NELAP E87689 06-30-20
Hawaii State Program 9 NA 06-30-20
lllinois NELAP 5 200023 11-30-19
lllinois NELAP 004553 11-30-19
lowa State Program 7 373 12-01-20
Kansas NELAP 7 E-10236 10-31-19
Kentucky (DW) State KY90125 12-31-19
Kentucky (DW) State Program 4 KY90125 12-31-19
Louisiana NELAP 6 04080 06-30-20
Louisiana (DW) NELAP 6 LAO11 12-31-19
Louisiana (DW) State LAO11 12-31-19
Maryland State 310 09-30-20
Maryland State Program 3 310 09-30-20
Michigan State Program 5 9005 06-30-20
Missouri State 780 06-30-22
Missouri State Program 7 780 06-30-20
New Jersey NELAP 2 MO002 06-30-20
New Jersey NELAP MO002 06-30-20
New York NELAP 2 11616 03-31-20
New York NELAP 11616 04-01-20
North Dakota State Program 8 R207 06-30-20
NRC NRC 24-24817-01 12-31-22
Oklahoma State 9997 08-31-19
Oklahoma State Program 6 9997 08-31-19 *
Pennsylvania NELAP 3 68-00540 02-28-20
Pennsylvania NELAP 68-00540 02-28-20
South Carolina State Program 4 85002001 06-30-20
Texas NELAP 6 T104704193-19-14 07-31-20
Texas NELAP T104704193-19-13 07-31-20
US Fish & Wildlife Federal 058448 07-31-20
USDA Federal P330-17-0028 02-02-20
Utah NELAP 8 MO000542019-11 07-31-20
Virginia NELAP 3 460230 06-14-20

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Accreditation/Certification Summary

Client: United Water Conservation District Job ID: 720-94266-1
Project/Site: Mount Basin- GSA

Laboratory: Eurofins TestAmerica, St. Louis (Continued)
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
Virginia NELAP 10310 06-14-20
Washington State Program 10 C592 08-30-19

West Virginia DEP State Program 3 381 08-31-19 *

* Accreditation/Certification renewal pending - accreditation/certification considered valid.

Eurofins TestAmerica, Pleasanton
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Method Summary
Client: United Water Conservation District Job ID: 720-94266-1
Project/Site: Mount Basin- GSA

Method Method Description Protocol Laboratory

300.0 Anions, lon Chromatography MCAWW TAL SL

Protocol References:
MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

Laboratory References:
TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, Pleasanton
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Client: United Water Conservation District
Project/Site: Mount Basin- GSA

Sample Summary

Job ID: 720-94266-1

Lab Sample ID Client Sample ID

Matrix Collected Received

Asset ID

720-94266-1 02N22W09L04S

Water 07/29/19 11:05 07/30/19 09:45

Eurofins TestAmerica, Pleasanton
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Login Sample Receipt Checklist

Client: United Water Conservation District

Login Number: 94266
List Number: 1
Creator: Bullock, Tracy

Job Number: 720-94266-1

List Source: Eurofins TestAmerica, Pleasanton

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey N/A
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? True
There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True
HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. N/A
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

Eurofins TestAmerica, Pleasanton
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Login Sample Receipt Checklist

Client: United Water Conservation District Job Number: 720-94266-1
Login Number: 94266 List Source: Eurofins TestAmerica, St. Louis
List Number: 2 List Creation: 08/01/19 04:08 PM
Creator: Hellm, Michael

Question Answer Comment

Radioactivity wasn't checked or is </= background as measured by a survey True

meter.

The cooler's custody seal, if present, is intact. True

Sample custody seals, if present, are intact. N/A

The cooler or samples do not appear to have been compromised or True

tampered with.

Samples were received on ice. True

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True 0.1

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

Is the Field Sampler's name present on COC? N/A

There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A

<6mm (1/4").

Multiphasic samples are not present. N/A

Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

Eurofins TestAmerica, Pleasanton
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ANALYTICAL REPORT

Eurofins TestAmerica, Pleasanton
1220 Quarry Lane

Pleasanton, CA 94566

Tel: (925)484-1919

Laboratory Job ID: 720-94276-1
Client Project/Site: Mount Basin- GSA

For:

United Water Conservation District
106 North 8th Street

Santa Paula, California 93060

Attn: Kathleen Kuepper

AL,
Authorized for release by:
8/15/2019 4:28:45 PM

Afsaneh Salimpour, Senior Project Manager
(925)484-1919
afsaneh.salimpour@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.


https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.testamericainc.com
mailto:afsaneh.salimpour@testamericainc.com

Client: United Water Conservation District Laboratory Job ID: 720-94276-1

Project/Site: Mount Basin- GSA
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Definitions/Glossary

Client: United Water Conservation District
Project/Site: Mount Basin- GSA

Job ID: 720-94276-1

Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL
DL, RA, RE, IN
DLC
EDL
LOD
LOQ
MDA
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains No Free Liquid

Duplicate Error Ratio (normalized absolute difference)

Dilution Factor

Detection Limit (DoD/DOE)

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision Level Concentration (Radiochemistry)

Estimated Detection Limit (Dioxin)

Limit of Detection (DoD/DOE)

Limit of Quantitation (DoD/DOE)

Minimum Detectable Activity (Radiochemistry)

Minimum Detectable Concentration (Radiochemistry)

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not Detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative Error Ratio (Radiochemistry)

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, Pleasanton
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Case Narrative

Client: United Water Conservation District Job ID: 720-94276-1
Project/Site: Mount Basin- GSA

Job ID: 720-94276-1
Laboratory: Eurofins TestAmerica, Pleasanton

Narrative

Job Narrative
720-94276-1

Comments
No additional comments.

Receipt
The samples were received on 7/31/2019 9:30 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 5.0° C.

General Chemistry
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Eurofins TestAmerica, Pleasanton
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Detection Summary

Client: United Water Conservation District Job ID: 720-94276-1
Project/Site: Mount Basin- GSA

Client Sample ID: 02N23W15J01S Lab Sample ID: 720-94276-1
[ No Detections.

Client Sample ID: 02N23W15J02S Lab Sample ID: 720-94276-2

[ No Detections.

This Detection Summary does not include radiochemical test results.

Eurofins TestAmerica, Pleasanton
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Client Sample Results

Client: United Water Conservation District Job ID: 720-94276-1
Project/Site: Mount Basin- GSA

Client Sample ID: 02N23W15J01S Lab Sample ID: 720-94276-1
Date Collected: 07/30/19 10:22 Matrix: Water

Date Received: 07/31/19 09:30

Method: 300.0 - Anions, lon Chromatography
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

lodide ND 1.0 mg/L 08/15/19 03:07 1

Eurofins TestAmerica, Pleasanton
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Client Sample Results

Client: United Water Conservation District Job ID: 720-94276-1
Project/Site: Mount Basin- GSA

Client Sample ID: 02N23W15J02S Lab Sample ID: 720-94276-2
Date Collected: 07/30/19 10:55 Matrix: Water

Date Received: 07/31/19 09:30

Method: 300.0 - Anions, lon Chromatography
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

lodide ND 1.0 mg/L 08/15/19 04:17 1

Eurofins TestAmerica, Pleasanton
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QC Sample Results
Client: United Water Conservation District Job ID: 720-94276-1
Project/Site: Mount Basin- GSA

Method: 300.0 - Anions, lon Chromatography

Lab Sample ID: MB 160-439568/10 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 439568
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
lodide ND 1.0 mg/L n 08/14/19 21:54 1
Lab Sample ID: LCS 160-439568/11 Client Sample ID: Lab Control Sample .
Matrix: Water Prep Type: Total/NA
Analysis Batch: 439568

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
lodide 4.00 4.07 mg/L 102 90-110

Eurofins TestAmerica, Pleasanton
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Client: United Water Conservation District
Project/Site: Mount Basin- GSA

QC Association Summary

Job ID: 720-94276-1

HPLCI/IC

Analysis Batch: 439568

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
720-94276-1 02N23W15J01S Total/NA Water 300.0
720-94276-2 02N23W15J02S Total/NA Water 300.0
MB 160-439568/10 Method Blank Total/NA Water 300.0
LLCS 160-439568/11 Lab Control Sample Total/NA Water 300.0

Page 9 of 18
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Client: United Water Conservation District
Project/Site: Mount Basin- GSA

Lab Chronicle

Job ID: 720-94276-1

Client Sample ID: 02N23W15J01S
Date Collected: 07/30/19 10:22
Date Received: 07/31/19 09:30

Lab Sample ID: 720-94276-1
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis 300.0 1 439568 08/15/19 03:07 JCB TAL SL

Client Sample ID: 02N23W15J02S

Date Collected: 07/30/19 10:55
Date Received: 07/31/19 09:30

Lab Sample ID: 720-94276-2
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis 300.0 1 439568 08/15/19 04:17 JCB TAL SL

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Page 10 of 18
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Project/Site: Mount Basin- GSA

Accreditation/Certification Summary
Client: United Water Conservation District

Job ID: 720-94276-1

Laboratory: Eurofins TestAmerica, Pleasanton

All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
California State 2496 01-31-20
California State Program 9 2496 01-31-20
USDA Federal P330-17-00380 12-11-20

Laboratory: Eurofins TestAmerica, St. Louis
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
ANAB Dept. of Defense ELAP L2305 04-06-22
ANAB DoD L2305 04-06-22
ANAB DOE L.2305.01 04-06-22
Arizona State AZ0813 12-08-19
Arizona State Program 9 AZ0813 12-08-19
California State 2886 06-30-20
California State Program 9 2886 06-30-20
Connecticut State Program 1 PH-0241 03-31-21
Florida NELAP 4 E87689 06-30-20
Florida NELAP E87689 06-30-20
Hawaii State Program 9 NA 06-30-20
lllinois NELAP 5 200023 11-30-19
lllinois NELAP 004553 11-30-19
lowa State Program 7 373 12-01-20
Kansas NELAP 7 E-10236 10-31-19
Kentucky (DW) State KY90125 12-31-19
Kentucky (DW) State Program 4 KY90125 12-31-19
Louisiana NELAP 6 04080 06-30-20
Louisiana (DW) NELAP 6 LAO11 12-31-19
Louisiana (DW) State LAO11 12-31-19
Maryland State 310 09-30-20
Maryland State Program 3 310 09-30-20
Michigan State Program 5 9005 06-30-20
Missouri State 780 06-30-22
Missouri State Program 7 780 06-30-20
New Jersey NELAP 2 MO002 06-30-20
New Jersey NELAP MO002 06-30-20
New York NELAP 2 11616 03-31-20
New York NELAP 11616 04-01-20
North Dakota State Program 8 R207 06-30-20
NRC NRC 24-24817-01 12-31-22
Oklahoma State 9997 08-31-19
Oklahoma State Program 6 9997 08-31-19 *
Pennsylvania NELAP 3 68-00540 02-28-20
Pennsylvania NELAP 68-00540 02-28-20
South Carolina State Program 4 85002001 06-30-20
Texas NELAP 6 T104704193-19-14 07-31-20
Texas NELAP T104704193-19-13 07-31-20
US Fish & Wildlife Federal 058448 07-31-20
USDA Federal P330-17-0028 02-02-20
Utah NELAP 8 MO000542019-11 07-31-20
Virginia NELAP 3 460230 06-14-20

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Accreditation/Certification Summary

Client: United Water Conservation District Job ID: 720-94276-1
Project/Site: Mount Basin- GSA

Laboratory: Eurofins TestAmerica, St. Louis (Continued)
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
Virginia NELAP 10310 06-14-20
Washington State Program 10 C592 08-30-19

West Virginia DEP State Program 3 381 08-31-19 *

* Accreditation/Certification renewal pending - accreditation/certification considered valid.

Eurofins TestAmerica, Pleasanton
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Method Summary
Client: United Water Conservation District Job ID: 720-94276-1
Project/Site: Mount Basin- GSA

Method Method Description Protocol Laboratory

300.0 Anions, lon Chromatography MCAWW TAL SL

Protocol References:
MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

Laboratory References:
TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, Pleasanton
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Client: United Water Conservation District
Project/Site: Mount Basin- GSA

Sample Summary

Job ID: 720-94276-1

Lab Sample ID Client Sample ID Matrix Collected Received Asset ID
720-94276-1 02N23W15J01S Water 07/30/19 10:22 07/31/19 09:30
720-94276-2 02N23W15J02S Water 07/30/19 10:55 07/31/19 09:30

Page 14 of 18
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Login Sample Receipt Checklist

Client: United Water Conservation District

Login Number: 94276
List Number: 1
Creator: Mullen, Joan

Job Number: 720-94276-1

List Source: Eurofins TestAmerica, Pleasanton

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey N/A
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. False
Is the Field Sampler's name present on COC? True
There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True
HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. N/A
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

Eurofins TestAmerica, Pleasanton
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Login Sample Receipt Checklist

Client: United Water Conservation District Job Number: 720-94276-1
Login Number: 94276 List Source: Eurofins TestAmerica, St. Louis
List Number: 2 List Creation: 08/01/19 04:08 PM
Creator: Hellm, Michael

Question Answer Comment

Radioactivity wasn't checked or is </= background as measured by a survey True

meter.

The cooler's custody seal, if present, is intact. True

Sample custody seals, if present, are intact. N/A

The cooler or samples do not appear to have been compromised or True

tampered with.

Samples were received on ice. True

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True 0.1

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

Is the Field Sampler's name present on COC? N/A

There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A

<6mm (1/4").

Multiphasic samples are not present. N/A

Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

Eurofins TestAmerica, Pleasanton
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ANALYTICAL REPORT

Eurofins TestAmerica, Pleasanton
1220 Quarry Lane

Pleasanton, CA 94566

Tel: (925)484-1919

Laboratory Job ID: 720-94293-1
Client Project/Site: Mount Basin- GSA

For:

United Water Conservation District
106 North 8th Street

Santa Paula, California 93060

Attn: Kathleen Kuepper

AL,
Authorized for release by:
8/15/2019 4:31:39 PM

Afsaneh Salimpour, Senior Project Manager
(925)484-1919
afsaneh.salimpour@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.


https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
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mailto:afsaneh.salimpour@testamericainc.com

Client: United Water Conservation District Laboratory Job ID: 720-94293-1

Project/Site: Mount Basin- GSA
Table of Contents
Cover Page . ..o 1
Tableof Contents . . ... .. 2
Definitions/Glossary . .. ... e 3
Case NarratiVe . . . ... 4
Detection Summary . . ... S
ClientSample Results . . . ... .. . i 6
QC Sample ResuUlts . . . ... .. . 7
QC Association SUMMaArY . . . ..ottt e e 8
Lab Chronicle . . . ... .. 9
Certification Summary . . ... 10
Method Summary . ... . . 12
Sample Summary . ... 13
Chainof Custody . . ... .. . e 14
Receipt Checklists . . . ... ... . 16

Eurofins TestAmerica, Pleasanton
Page 2 of 17 8/15/2019



Definitions/Glossary

Client: United Water Conservation District
Project/Site: Mount Basin- GSA

Job ID: 720-94293-1

Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL
DL, RA, RE, IN
DLC
EDL
LOD
LOQ
MDA
MDC
MDL
ML
NC
ND
PQL
QC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains No Free Liquid

Duplicate Error Ratio (normalized absolute difference)

Dilution Factor

Detection Limit (DoD/DOE)

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision Level Concentration (Radiochemistry)

Estimated Detection Limit (Dioxin)

Limit of Detection (DoD/DOE)

Limit of Quantitation (DoD/DOE)

Minimum Detectable Activity (Radiochemistry)

Minimum Detectable Concentration (Radiochemistry)

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not Detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative Error Ratio (Radiochemistry)

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

Eurofins TestAmerica, Pleasanton

Page 3 of 17

8/15/2019



Case Narrative

Client: United Water Conservation District Job ID: 720-94293-1
Project/Site: Mount Basin- GSA

Job ID: 720-94293-1
Laboratory: Eurofins TestAmerica, Pleasanton

Narrative

Job Narrative
720-94293-1

Comments
No additional comments.

Receipt
The sample was received on 8/1/2019 9:45 AM; the sample arrived in good condition, properly preserved and, where required, on ice. The
temperature of the cooler at receipt was 3.2° C.

General Chemistry
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Eurofins TestAmerica, Pleasanton
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Detection Summary
Client: United Water Conservation District Job ID: 720-94293-1
Project/Site: Mount Basin- GSA

Client Sample ID: 02N22W07M02S Lab Sample ID: 720-94293-1

[ No Detections.

This Detection Summary does not include radiochemical test results.

Eurofins TestAmerica, Pleasanton
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Client Sample Results

Client: United Water Conservation District Job ID: 720-94293-1
Project/Site: Mount Basin- GSA

Client Sample ID: 02N22W07M02S Lab Sample ID: 720-94293-1
Date Collected: 07/31/19 14:15 Matrix: Water

Date Received: 08/01/19 09:45

Method: 300.0 - Anions, lon Chromatography
Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac

lodide ND 1.0 mg/L 08/15/19 04:52 1

Eurofins TestAmerica, Pleasanton
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QC Sample Results
Client: United Water Conservation District Job ID: 720-94293-1
Project/Site: Mount Basin- GSA

Method: 300.0 - Anions, lon Chromatography

Lab Sample ID: MB 160-439568/10 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 439568
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
lodide ND 1.0 mg/L n 08/14/19 21:54 1
Lab Sample ID: LCS 160-439568/11 Client Sample ID: Lab Control Sample .
Matrix: Water Prep Type: Total/NA
Analysis Batch: 439568

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
lodide 4.00 4.07 mg/L 102 90-110

Eurofins TestAmerica, Pleasanton
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Client: United Water Conservation District
Project/Site: Mount Basin- GSA

QC Association Summary

Job ID: 720-94293-1

HPLCI/IC

Analysis Batch: 439568

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
720-94293-1 02N22W07M02S Total/NA Water 300.0
MB 160-439568/10 Method Blank Total/NA Water 300.0
LCS 160-439568/11 Lab Control Sample Total/NA Water 300.0

Page 8 of 17
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Client: United Water Conservation District
Project/Site: Mount Basin- GSA

Lab Chronicle

Job ID: 720-94293-1

Client Sample ID: 02N22W07M02S
Date Collected: 07/31/19 14:15
Date Received: 08/01/19 09:45

Lab Sample ID: 720-94293-1
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis 300.0 1 439568 08/15/19 04:52 JCB TAL SL

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Page 9 of 17
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Project/Site: Mount Basin- GSA

Accreditation/Certification Summary
Client: United Water Conservation District

Job ID: 720-94293-1

Laboratory: Eurofins TestAmerica, Pleasanton

All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
California State 2496 01-31-20
California State Program 9 2496 01-31-20
USDA Federal P330-17-00380 12-11-20

Laboratory: Eurofins TestAmerica, St. Louis
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
ANAB Dept. of Defense ELAP L2305 04-06-22
ANAB DoD L2305 04-06-22
ANAB DOE L.2305.01 04-06-22
Arizona State AZ0813 12-08-19
Arizona State Program 9 AZ0813 12-08-19
California State 2886 06-30-20
California State Program 9 2886 06-30-20
Connecticut State Program 1 PH-0241 03-31-21
Florida NELAP 4 E87689 06-30-20
Florida NELAP E87689 06-30-20
Hawaii State Program 9 NA 06-30-20
lllinois NELAP 5 200023 11-30-19
lllinois NELAP 004553 11-30-19
lowa State Program 7 373 12-01-20
Kansas NELAP 7 E-10236 10-31-19
Kentucky (DW) State KY90125 12-31-19
Kentucky (DW) State Program 4 KY90125 12-31-19
Louisiana NELAP 6 04080 06-30-20
Louisiana (DW) NELAP 6 LAO11 12-31-19
Louisiana (DW) State LAO11 12-31-19
Maryland State 310 09-30-20
Maryland State Program 3 310 09-30-20
Michigan State Program 5 9005 06-30-20
Missouri State 780 06-30-22
Missouri State Program 7 780 06-30-20
New Jersey NELAP 2 MO002 06-30-20
New Jersey NELAP MO002 06-30-20
New York NELAP 2 11616 03-31-20
New York NELAP 11616 04-01-20
North Dakota State Program 8 R207 06-30-20
NRC NRC 24-24817-01 12-31-22
Oklahoma State 9997 08-31-19
Oklahoma State Program 6 9997 08-31-19 *
Pennsylvania NELAP 3 68-00540 02-28-20
Pennsylvania NELAP 68-00540 02-28-20
South Carolina State Program 4 85002001 06-30-20
Texas NELAP 6 T104704193-19-14 07-31-20
Texas NELAP T104704193-19-13 07-31-20
US Fish & Wildlife Federal 058448 07-31-20
USDA Federal P330-17-0028 02-02-20
Utah NELAP 8 MO000542019-11 07-31-20
Virginia NELAP 3 460230 06-14-20

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Accreditation/Certification Summary

Client: United Water Conservation District Job ID: 720-94293-1
Project/Site: Mount Basin- GSA

Laboratory: Eurofins TestAmerica, St. Louis (Continued)
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number  Expiration Date
Virginia NELAP 10310 06-14-20
Washington State Program 10 C592 08-30-19

West Virginia DEP State Program 3 381 08-31-19 *

* Accreditation/Certification renewal pending - accreditation/certification considered valid.

Eurofins TestAmerica, Pleasanton
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Method Summary
Client: United Water Conservation District Job ID: 720-94293-1
Project/Site: Mount Basin- GSA

Method Method Description Protocol Laboratory

300.0 Anions, lon Chromatography MCAWW TAL SL

Protocol References:
MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

Laboratory References:
TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Eurofins TestAmerica, Pleasanton
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Client: United Water Conservation District
Project/Site: Mount Basin- GSA

Sample Summary

Job ID: 720-94293-1

Lab Sample ID Client Sample ID

Matrix Collected Received

Asset ID

720-94293-1 02N22W07M02S

Water 07/31/19 14:15 08/01/19 09:45

Eurofins TestAmerica, Pleasanton

Page 13 of 17

8/15/2019



El
i

o
—
o
: g
)
Auedwo) , L Auedwio) Auedwo) FHONAILO SUORpUD pile suind 005 o1/o_
CTAH X3P
/ H@ \q uﬂy wEu\v auu R o ] Sjuswiwioy) / suopanisu| [eredg
a%a BIUEN PoyHd ST S e AN A e, Ned 4030 oomm_: aM_ WM._ O ¢eAs1 [0 eunnoy [ poday
— . SRS TNY | T -
awy ainjeubig M wiy ' gimeubig 2wy aimeubig .
| —hL | N R
‘Aq panieoay (g :Aq panieoay (2 :Aq pantaoay (1 oo 1
Aued JdV¥SY uoneuuoju) JuawAed ym j1ed eseald ‘seA J) NIA
Auedwod Auedwo) uedwod pIed J1pai)
AN Pt o ASE g )
aleq BweN pojullg ajeqg . SweN peajulig a1eg SweN pajulg 2 4 kst #0d
g l/let g Py A7 22 :e0edg peey
aw ainjeubig awi} asnjeubis awy) }  eneubig
- ; » 'S0 0 ‘# fouwieN yoofol
- \f..,vw \W = diena :_M:%Mm* oju M%Szu =
:Aq peysinbuey (¢ - Tt :Aq paysinbuyey (1 dl o 9l S U 1014
ApoisnD jo ueys £62¥6-0TL
N~
-
:—:ﬁ == —::—: =— == =_ = = :
<
e 1 —
0]
)]
©
o
T A St ,
e _ St bISElszowt omz 220
[T 5
T B WAL g
_— _— _ g <
ot +|De B >|luo| g ¥ |00 335|905 |B2|35 |®e| 2 (0% |94 | 23| T |°F
2. 3 |90 > me N oo
AR 5 |28 o|ss| £5|78% (33|78 |23 W AL £51 8 35 [thh -5t5- 502 muoug 3152009 wod
Lo 1sals (ool o g |mml <ol Do2F) 8291 ZIRE (0¥ | §% | 7 B89 Y VS5
S | P8 |eeloilY| i3zl gl| E8|38|on |88 /22 |zs| 8D | o |38 kg Perouwes OV oy oL g
Z1 2% |oogn e8| ot (B3] | B|] 38|8" |ug |2F o0 (" |B5 | o8 | g "2
A sl 2ol JRES om | D8 g oo /w_ 221 lea m mm mm >| g vao) ey s D) ;z))g_umw G < jrew3
ol | 9O g2 R | m3 8| 28|32 |82 |co|8R oo | =3 8 PIZL, LT LY :
g2 |92 R |33 |2 || 5| 82|T |R%|5z|37| 8(3g| Y| 4| ZTIBS 0T ATV WA SN M, e
= s} T
5|2 | 38|32 38 o o SEEN LR gl W + sonmd o pudad 5 ueduoy
n w = w "
S = 5 _ g e ATONSSIG VUG gy
i .

1sanbay sIsA 0] joday

]

\ 0 ¢ abey v;,mtu,m«mo

" BILIBWIY)Sa)
@mﬁv-@@m.vm YO Coacmmmw_n_ L4 wcmn_ ._NDO ocel
Apojsnd jo uieyd uojuesesid 3U1]s3] JUAWUOIIAUT

o mmwn,m ]G] # 80UBIBjEY suloing .Mw..



Page 15 of 17

8/15/2019



Login Sample Receipt Checklist

Client: United Water Conservation District

Login Number: 94293
List Number: 1
Creator: Mullen, Joan

Job Number: 720-94293-1

List Source: Eurofins TestAmerica, Pleasanton

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey N/A
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. False
Is the Field Sampler's name present on COC? True
There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True
HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. N/A
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

Eurofins TestAmerica, Pleasanton
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Login Sample Receipt Checklist

Client: United Water Conservation District Job Number: 720-94293-1
Login Number: 94293 List Source: Eurofins TestAmerica, St. Louis
List Number: 2 List Creation: 08/02/19 01:27 PM
Creator: Hellm, Michael

Question Answer Comment

Radioactivity wasn't checked or is </= background as measured by a survey True

meter.

The cooler's custody seal, if present, is intact. True

Sample custody seals, if present, are intact. N/A

The cooler or samples do not appear to have been compromised or True

tampered with.

Samples were received on ice. N/A

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True 19.0

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

Is the Field Sampler's name present on COC? N/A

There are no discrepancies between the containers received and the COC.  True
Samples are received within Holding Time (excluding tests with immediate True

HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A

<6mm (1/4").

Multiphasic samples are not present. N/A

Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

Eurofins TestAmerica, Pleasanton
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ANALYTICAL REPORT

Eurofins TestAmerica, Pleasanton
1220 Quarry Lane

Pleasanton, CA 94566

Tel: (925)484-1919

Laboratory Job ID: 720-94309-1
Client Project/Site: Mount Basin- GSA

For:

United Water Conservation District
106 North 8th Street

Santa Paula, California 93060

Attn: Kathleen Kuepper

AL,
Authorized for release by:
8/15/2019 4:33:48 PM

Afsaneh Salimpour, Senior Project Manager
(925)484-1919
afsaneh.salimpour@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary

Client: United Water Conservation District
Project/Site: Mount Basin- GSA

Job ID: 720-94309-1

Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL
DL, RA, RE, IN
DLC
EDL
LOD
LoQ
MDA
MDC
MDL
ML
NC
ND
PQL
QcC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains No Free Liquid

Duplicate Error Ratio (normalized absolute difference)

Dilution Factor

Detection Limit (DoD/DOE)

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision Level Concentration (Radiochemistry)

Estimated Detection Limit (Dioxin)

Limit of Detection (DoD/DOE)

Limit of Quantitation (DoD/DOE)

Minimum Detectable Activity (Radiochemistry)

Minimum Detectable Concentration (Radiochemistry)

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not Detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative Error Ratio (Radiochemistry)

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

Page 3 of 17
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Case Narrative

Client: United Water Conservation District Job ID: 720-94309-1
Project/Site: Mount Basin- GSA

Job ID: 720-94309-1
Laboratory: Eurofins TestAmerica, Pleasanton

Narrative

Job Narrative
720-94309-1

Comments
No additional comments.

Receipt
The sample was received on 8/2/2019 10:00 AM; the sample arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 3.1° C.

General Chemistry
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Eurofins TestAmerica, Pleasanton
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Detection Summary
Client: United Water Conservation District Job ID: 720-94309-1
Project/Site: Mount Basin- GSA

Client Sample ID: 02N22W07M01S Lab Sample ID: 720-94309-1

[ No Detections.

This Detection Summary does not include radiochemical test results.

Eurofins TestAmerica, Pleasanton
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Client Sample Results

Client: United Water Conservation District
Project/Site: Mount Basin- GSA

Job ID: 720-94309-1

Client Sample ID: 02N22W07M01S
Date Collected: 08/01/19 09:47
Date Received: 08/02/19 10:00

Lab Sample ID: 720-94309-1
Matrix: Water

Method: 300.0 - Anions, lon Chromatography
Analyte Result Qualifier

RL

MDL Unit

o

Prepared Analyzed Dil Fac

lodide ND

1.0

Page 6 of 17
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08/15/19 05:26 1
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QC Sample Results

Client: United Water Conservation District Job ID: 720-94309-1
Project/Site: Mount Basin- GSA

Method: 300.0 - Anions, lon Chromatography

Lab Sample ID: MB 160-439568/10 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 439568
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
lodide ND 1.0 mg/L B 08/14/19 21:54 1
Lab Sample ID: LCS 160-439568/11 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 439568

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
lodide 4.00 4.07 mg/L a 102 90-110

Eurofins TestAmerica, Pleasanton
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Client: United Water Conservation District
Project/Site: Mount Basin- GSA

QC Association Summary

Job ID: 720-94309-1

HPLCI/IC

Analysis Batch: 439568

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
720-94309-1 02N22W07M01S Total/NA Water 300.0
MB 160-439568/10 Method Blank Total/NA Water 300.0
LCS 160-439568/11 Lab Control Sample Total/NA Water 300.0

Page 8 of 17
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Client: United Water Conservation District
Project/Site: Mount Basin- GSA

Lab Chronicle

Job ID: 720-94309-1

Client Sample ID: 02N22W07M01S
Date Collected: 08/01/19 09:47
Date Received: 08/02/19 10:00

Lab Sample ID: 720-94309-1
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis 300.0 1 439568 08/15/19 05:26 JCB TAL SL

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Accreditation/Certification Summary
Client: United Water Conservation District
Project/Site: Mount Basin- GSA

Job ID: 720-94309-1

Laboratory: Eurofins TestAmerica, Pleasanton

All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date
California State 2496 01-31-20
California State Program 9 2496 01-31-20
USDA Federal P330-17-00380 12-11-20

Laboratory: Eurofins TestAmerica, St. Louis
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date
ANAB Dept. of Defense ELAP L2305 04-06-22
ANAB DoD L2305 04-06-22
ANAB DOE L2305.01 04-06-22
Arizona State AZ0813 12-08-19
Arizona State Program 9 AZ0813 12-08-19
California State 2886 06-30-20
California State Program 9 2886 06-30-20
Connecticut State Program 1 PH-0241 03-31-21
Florida NELAP 4 E87689 06-30-20
Florida NELAP E87689 06-30-20
Hawaii State Program 9 NA 06-30-20
llinois NELAP 200023 11-30-19
llinois NELAP 004553 11-30-19
lowa State Program 7 373 12-01-20
Kansas NELAP 7 E-10236 10-31-19
Kentucky (DW) State KY90125 12-31-19
Kentucky (DW) State Program 4 KY90125 12-31-19
Louisiana NELAP 6 04080 06-30-20
Louisiana (DW) NELAP 6 LAO11 12-31-19
Louisiana (DW) State LAO11 12-31-19
Maryland State 310 09-30-20
Maryland State Program 3 310 09-30-20
Michigan State Program 9005 06-30-20
Missouri State 780 06-30-22
Missouri State Program 7 780 06-30-20
New Jersey NELAP 2 MO002 06-30-20
New Jersey NELAP MO002 06-30-20
New York NELAP 2 11616 03-31-20
New York NELAP 11616 04-01-20
North Dakota State Program 8 R207 06-30-20
NRC NRC 24-24817-01 12-31-22
Oklahoma State 9997 08-31-19
Oklahoma State Program 6 9997 08-31-19 *
Pennsylvania NELAP 3 68-00540 02-28-20
Pennsylvania NELAP 68-00540 02-28-20
South Carolina State Program 4 85002001 06-30-20
Texas NELAP 6 T104704193-19-14 07-31-20
Texas NELAP T104704193-19-13 07-31-20
US Fish & Wildlife Federal 058448 07-31-20
USDA Federal P330-17-0028 02-02-20
Utah NELAP 8 MO000542019-11 07-31-20
Virginia NELAP 3 460230 06-14-20

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Accreditation/Certification Summary

Client: United Water Conservation District
Project/Site: Mount Basin- GSA

Job ID: 720-94309-1

Laboratory: Eurofins TestAmerica, St. Louis (Continued)

All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date
Virginia NELAP 10310 06-14-20
Washington State Program 10 C592 08-30-19

West Virginia DEP State Program 3 381 08-31-19 *

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Client: United Water Conservation District
Project/Site: Mount Basin- GSA

Method Summary

Job ID: 720-94309-1

Method Method Description

Protocol Laboratory

300.0 Anions, lon Chromatography

Protocol References:

MCAWW TAL SL

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Page 12 of 17
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Client: United Water Conservation District
Project/Site: Mount Basin- GSA

Sample Summary

Job ID: 720-94309-1

Lab Sample ID Client Sample ID

Matrix

Collected

Received Asset ID

720-94309-1 02N22W07M01S

Water

Page 13 of 17
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Login Sample Receipt Checklist

Client: United Water Conservation District Job Number: 720-94309-1

Login Number: 94309 List Source: Eurofins TestAmerica, Pleasanton
List Number: 1
Creator: Mullen, Joan

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey N/A
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. False
Is the Field Sampler's name present on COC? True
There are no discrepancies between the containers received and the COC. True
Samples are received within Holding Time (excluding tests with immediate True
HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. N/A
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

Eurofins TestAmerica, Pleasanton
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Login Sample Receipt Checklist

Client: United Water Conservation District

Login Number: 94309
List Number: 2
Creator: Harris, Lorin C

Job Number: 720-94309-1

List Source: Eurofins TestAmerica, St. Louis
List Creation: 08/03/19 10:11 AM

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? False
There are no discrepancies between the containers received and the COC. True
Samples are received within Holding Time (excluding tests with immediate True
HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A
<6mm (1/4").

Multiphasic samples are not present. N/A
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

Eurofins TestAmerica, Pleasanton
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ANALYTICAL REPORT

Eurofins TestAmerica, Pleasanton
1220 Quarry Lane

Pleasanton, CA 94566

Tel: (925)484-1919

Laboratory Job ID: 720-94454-1
Client Project/Site: Mount Basin- Ventura GW

For:

United Water Conservation District
106 North 8th Street

Santa Paula, California 93060

Attn: Kathleen Kuepper

AL,
Authorized for release by:
8/15/2019 4:36:54 PM

Afsaneh Salimpour, Senior Project Manager
(925)484-1919
afsaneh.salimpour@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.


https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.testamericainc.com
mailto:afsaneh.salimpour@testamericainc.com

Client: United Water Conservation District Laboratory Job ID: 720-94454-1

Project/Site: Mount Basin- Ventura GW
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Definitions/Glossary

Client: United Water Conservation District
Project/Site: Mount Basin- Ventura GW

Job ID: 720-94454-1

Glossary

Abbreviation

These commonly used abbreviations may or may not be present in this report.

o
%R
CFL
CNF
DER
Dil Fac
DL
DL, RA, RE, IN
DLC
EDL
LOD
LoQ
MDA
MDC
MDL
ML
NC
ND
PQL
QcC
RER
RL
RPD
TEF
TEQ

Listed under the "D" column to designate that the result is reported on a dry weight basis
Percent Recovery

Contains Free Liquid

Contains No Free Liquid

Duplicate Error Ratio (normalized absolute difference)

Dilution Factor

Detection Limit (DoD/DOE)

Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
Decision Level Concentration (Radiochemistry)

Estimated Detection Limit (Dioxin)

Limit of Detection (DoD/DOE)

Limit of Quantitation (DoD/DOE)

Minimum Detectable Activity (Radiochemistry)

Minimum Detectable Concentration (Radiochemistry)

Method Detection Limit

Minimum Level (Dioxin)

Not Calculated

Not Detected at the reporting limit (or MDL or EDL if shown)

Practical Quantitation Limit

Quality Control

Relative Error Ratio (Radiochemistry)

Reporting Limit or Requested Limit (Radiochemistry)

Relative Percent Difference, a measure of the relative difference between two points
Toxicity Equivalent Factor (Dioxin)

Toxicity Equivalent Quotient (Dioxin)

Page 3 of 19
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Case Narrative

Client: United Water Conservation District Job ID: 720-94454-1
Project/Site: Mount Basin- Ventura GW

Job ID: 720-94454-1
Laboratory: Eurofins TestAmerica, Pleasanton

Narrative

Job Narrative
720-94454-1

Comments
No additional comments.

Receipt
The samples were received on 8/9/2019 9:45 AM; the samples arrived in good condition, properly preserved and, where required, on ice.
The temperature of the cooler at receipt was 2.0° C.

General Chemistry
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Eurofins TestAmerica, Pleasanton
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Client: United Water Conservation District
Project/Site: Mount Basin- Ventura GW

Detection Summary

Job ID: 720-94454-1

Client Sample ID: 02N23W15J03S

Lab Sample ID: 720-94454-1

[ No Detections.

Client Sample ID: 02N22W07M03S

Lab Sample ID: 720-94454-2

[ No Detections.

Client Sample ID: 02N22W09L03S

Lab Sample ID: 720-94454-3

[ No Detections.

This Detection Summary does not include radiochemical test results.

Page 5 of 19
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Client Sample Results

Client: United Water Conservation District
Project/Site: Mount Basin- Ventura GW

Job ID: 720-94454-1

Client Sample ID: 02N23W15J03S
Date Collected: 08/08/19 10:18
Date Received: 08/09/19 09:45

Lab Sample ID: 720-94454-1
Matrix: Water

Method: 300.0 - Anions, lon Chromatography
Analyte Result Qualifier

RL

MDL Unit

o

Prepared Analyzed Dil Fac

lodide ND

1.0

Page 6 of 19

mg/L

08/15/19 06:01 1
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Client Sample Results

Client: United Water Conservation District
Project/Site: Mount Basin- Ventura GW

Job ID: 720-94454-1

Client Sample ID: 02N22W07M03S
Date Collected: 08/08/19 11:13
Date Received: 08/09/19 09:45

Lab Sample ID: 720-94454-2
Matrix: Water

Method: 300.0 - Anions, lon Chromatography
Analyte Result Qualifier

RL

MDL Unit

o

Prepared Analyzed Dil Fac

lodide ND

1.0

Page 7 of 19
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08/15/19 06:36 1
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Client Sample Results

Client: United Water Conservation District
Project/Site: Mount Basin- Ventura GW

Job ID: 720-94454-1

Client Sample ID: 02N22W09L03S
Date Collected: 08/08/19 15:05
Date Received: 08/09/19 09:45

Lab Sample ID: 720-94454-3
Matrix: Water

Method: 300.0 - Anions, lon Chromatography
Analyte Result Qualifier

RL

MDL Unit

o

Prepared Analyzed Dil Fac

lodide ND

1.0

Page 8 of 19
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QC Sample Results

Client: United Water Conservation District Job ID: 720-94454-1
Project/Site: Mount Basin- Ventura GW

Method: 300.0 - Anions, lon Chromatography

Lab Sample ID: MB 160-439568/10 Client Sample ID: Method Blank
Matrix: Water Prep Type: Total/NA
Analysis Batch: 439568
MB MB

Analyte Result Qualifier RL MDL Unit D Prepared Analyzed Dil Fac
lodide ND 1.0 mg/L B 08/14/19 21:54 1
Lab Sample ID: LCS 160-439568/11 Client Sample ID: Lab Control Sample
Matrix: Water Prep Type: Total/NA
Analysis Batch: 439568

Spike LCS LCS %Rec.
Analyte Added Result Qualifier Unit D %Rec Limits
lodide 4.00 4.07 mg/L a 102 90-110

Eurofins TestAmerica, Pleasanton
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Client: United Water Conservation District
Project/Site: Mount Basin- Ventura GW

QC Association Summary

Job ID: 720-94454-1

HPLCI/IC

Analysis Batch: 439568

Page 10 of 19

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch
720-94454-1 02N23W15J03S Total/NA Water 300.0
720-94454-2 02N22W07M03S Total/NA Water 300.0
720-94454-3 02N22W09L03S Total/NA Water 300.0
MB 160-439568/10 Method Blank Total/NA Water 300.0
LCS 160-439568/11 Lab Control Sample Total/NA Water 300.0

Eurofins TestAmerica, Pleasanton
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Client: United Water Conservation District
Project/Site: Mount Basin- Ventura GW

Lab Chronicle

Job ID: 720-94454-1

Client Sample ID: 02N23W15J03S
Date Collected: 08/08/19 10:18
Date Received: 08/09/19 09:45

Lab Sample ID: 720-94454-1
Matrix: Water

Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis 300.0 1 439568 08/15/19 06:01 JCB TAL SL
Client Sample ID: 02N22W07M03S Lab Sample ID: 720-94454-2
Date Collected: 08/08/19 11:13 Matrix: Water
Date Received: 08/09/19 09:45
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis 300.0 1 439568 08/15/19 06:36 JCB TAL SL
Client Sample ID: 02N22W09L03S Lab Sample ID: 720-94454-3
Date Collected: 08/08/19 15:05 Matrix: Water
Date Received: 08/09/19 09:45
Batch Batch Dilution Batch Prepared
Prep Type Type Method Run Factor Number or Analyzed Analyst Lab
Total/NA Analysis 300.0 1 439568 08/15/19 07:46 JCB TAL SL

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Accreditation/Certification Summary
Client: United Water Conservation District
Project/Site: Mount Basin- Ventura GW

Job ID: 720-94454-1

Laboratory: Eurofins TestAmerica, Pleasanton

All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date
California State 2496 01-31-20
California State Program 9 2496 01-31-20
USDA Federal P330-17-00380 12-11-20

Laboratory: Eurofins TestAmerica, St. Louis
All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date
ANAB Dept. of Defense ELAP L2305 04-06-22
ANAB DoD L2305 04-06-22
ANAB DOE L2305.01 04-06-22
Arizona State AZ0813 12-08-19
Arizona State Program 9 AZ0813 12-08-19
California State 2886 06-30-20
California State Program 9 2886 06-30-20
Connecticut State Program 1 PH-0241 03-31-21
Florida NELAP 4 E87689 06-30-20
Florida NELAP E87689 06-30-20
Hawaii State Program 9 NA 06-30-20
llinois NELAP 200023 11-30-19
llinois NELAP 004553 11-30-19
lowa State Program 7 373 12-01-20
Kansas NELAP 7 E-10236 10-31-19
Kentucky (DW) State KY90125 12-31-19
Kentucky (DW) State Program 4 KY90125 12-31-19
Louisiana NELAP 6 04080 06-30-20
Louisiana (DW) NELAP 6 LAO11 12-31-19
Louisiana (DW) State LAO11 12-31-19
Maryland State 310 09-30-20
Maryland State Program 3 310 09-30-20
Michigan State Program 9005 06-30-20
Missouri State 780 06-30-22
Missouri State Program 7 780 06-30-20
New Jersey NELAP 2 MO002 06-30-20
New Jersey NELAP MO002 06-30-20
New York NELAP 2 11616 03-31-20
New York NELAP 11616 04-01-20
North Dakota State Program 8 R207 06-30-20
NRC NRC 24-24817-01 12-31-22
Oklahoma State 9997 08-31-19
Oklahoma State Program 6 9997 08-31-19 *
Pennsylvania NELAP 3 68-00540 02-28-20
Pennsylvania NELAP 68-00540 02-28-20
South Carolina State Program 4 85002001 06-30-20
Texas NELAP 6 T104704193-19-14 07-31-20
Texas NELAP T104704193-19-13 07-31-20
US Fish & Wildlife Federal 058448 07-31-20
USDA Federal P330-17-0028 02-02-20
Utah NELAP 8 MO000542019-11 07-31-20
Virginia NELAP 3 460230 06-14-20

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Accreditation/Certification Summary

Client: United Water Conservation District
Project/Site: Mount Basin- Ventura GW

Job ID: 720-94454-1

Laboratory: Eurofins TestAmerica, St. Louis (Continued)

All accreditations/certifications held by this laboratory are listed. Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date
Virginia NELAP 10310 06-14-20
Washington State Program 10 C592 08-30-19

West Virginia DEP State Program 3 381 08-31-19 *

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Client: United Water Conservation District
Project/Site: Mount Basin- Ventura GW

Method Summary

Job ID: 720-94454-1

Method Method Description

Protocol Laboratory

300.0 Anions, lon Chromatography

Protocol References:

MCAWW TAL SL

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

Laboratory References:

TAL SL = Eurofins TestAmerica, St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

Page 14 of 19
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Client: United Water Conservation District
Project/Site: Mount Basin- Ventura GW

Sample Summary

Job ID: 720-94454-1

Lab Sample ID Client Sample ID Matrix Collected Received Asset ID
720-94454-1 02N23W15J03S Water 08/08/19 10:18  08/09/19 09:45
720-94454-2 02N22W07MO03S Water 08/08/19 11:13  08/09/19 09:45
720-94454-3 02N22W09L03S Water 08/08/19 15:05  08/09/19 09:45
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Login Sample Receipt Checklist

Client: United Water Conservation District Job Number: 720-94454-1

Login Number: 94454 List Source: Eurofins TestAmerica, Pleasanton
List Number: 1
Creator: Mullen, Joan

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey N/A
meter.

The cooler's custody seal, if present, is intact. N/A
Sample custody seals, if present, are intact. N/A
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. False
Is the Field Sampler's name present on COC? True
There are no discrepancies between the containers received and the COC. True
Samples are received within Holding Time (excluding tests with immediate True
HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. N/A
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is True
<6mm (1/4").

Multiphasic samples are not present. True
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

Eurofins TestAmerica, Pleasanton
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Login Sample Receipt Checklist

Client: United Water Conservation District

Login Number: 94454
List Number: 2
Creator: Harris, Lorin C

Job Number: 720-94454-1

List Source: Eurofins TestAmerica, St. Louis
List Creation: 08/10/19 12:09 PM

Question Answer Comment
Radioactivity wasn't checked or is </= background as measured by a survey True
meter.

The cooler's custody seal, if present, is intact. True
Sample custody seals, if present, are intact. True
The cooler or samples do not appear to have been compromised or True
tampered with.

Samples were received on ice. True
Cooler Temperature is acceptable. True
Cooler Temperature is recorded. True
COC is present. True
COC is filled out in ink and legible. True
COC is filled out with all pertinent information. True
Is the Field Sampler's name present on COC? False
There are no discrepancies between the containers received and the COC. True
Samples are received within Holding Time (excluding tests with immediate True
HTs)

Sample containers have legible labels. True
Containers are not broken or leaking. True
Sample collection date/times are provided. True
Appropriate sample containers are used. True
Sample bottles are completely filled. True
Sample Preservation Verified. True
There is sufficient vol. for all requested analyses, incl. any requested True
MS/MSDs

Containers requiring zero headspace have no headspace or bubble is N/A
<6mm (1/4").

Multiphasic samples are not present. N/A
Samples do not require splitting or compositing. True
Residual Chlorine Checked. N/A

Eurofins TestAmerica, Pleasanton
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Appendix D

Isotech Laboratory Analytical Reports




Lab #:
Sample Name:

728319
02N22W09L04S
Company:
API/Well:
Container:
Field/Site Name:
Location:
Formation/Depth:
Sampling Point:
Date Sampled:

Plastic Bottle

Ventura, CA

oD of water

5180 of water

Tritium content of water ---------------

813C of DIC

14C content of DIC

815N of nitrate

5180 of nitrate

534S of sulfate

5180 of sulfate

Vacuum Distilled? *

Remarks:

nd = not detected. na = not analyzed.

*Indicates if vacuum distillation was utilized for hydrogen and oxygen isotopic analysis of water

Job #: 42338

7/29/2019 11:05 Date Received:

IS-104602

Co. Job#:

Co. Lab#:

Mound Basin Groundwater Sustainability

Isotope Sampling - Mound Base GSA

7/30/2019

-39.8 %. relative to VSMOW

-6.05 %. relative to VSMOW
na

-14.2 %. relative to VPDB

44.1 £ 0.2 percent modern carbon

-11.1 %o relative to VCDT

0.3 %o relative to VSMOW

No

Date Reported:

9/23/2019



Lab #:
Sample Name:

728601
02N23W15J01S
Company:
API/Well:
Container:
Field/Site Name:
Location:
Formation/Depth:
Sampling Point:
Date Sampled:

Plastic Bottle

Ventura, CA

oD of water

5180 of water

Tritium content of water ---------------

813C of DIC

14C content of DIC

815N of nitrate

5180 of nitrate

534S of sulfate

5180 of sulfate

Vacuum Distilled? *

Remarks:

nd = not detected. na = not analyzed.

*Indicates if vacuum distillation was utilized for hydrogen and oxygen isotopic analysis of water

Job #: 42364

7/30/2019 10:22 Date Received:

IS-104602

Co. Job#:

Co. Lab#:

Mound Basin Groundwater Sustainability

Isotope Sampling - Mound Basin GSA

7/31/2019

-43.6 %. relative to VSMOW

-6.70 %. relative to VSMOW
na

-12.3 %. relative to VPDB

41.6 £ 0.2 percent modern carbon

-7.1 %o relative to VCDT

7.7 %o relative to VSMOW

No

Date Reported:

9/23/2019



Lab #:
Sample Name:

728602
02N23W15J02S
Company:
API/Well:
Container:
Field/Site Name:
Location:
Formation/Depth:
Sampling Point:
Date Sampled:

Plastic Bottle

Ventura, CA

oD of water

5180 of water

Tritium content of water ---------------

813C of DIC

14C content of DIC

815N of nitrate

5180 of nitrate

534S of sulfate

5180 of sulfate

Vacuum Distilled? *

Remarks:

nd = not detected. na = not analyzed.

*Indicates if vacuum distillation was utilized for hydrogen and oxygen isotopic analysis of water

Job #: 42364

7/30/2019 10:55 Date Received:

IS-104602

Co. Job#:

Co. Lab#:

Mound Basin Groundwater Sustainability

Isotope Sampling - Mound Basin GSA

7/31/2019

-48.8 %. relative to VSMOW

-7.29 %. relative to VSMOW
na

-13.0 %. relative to VPDB

39.5 £ 0.1 percent modern carbon

-7.4 %o relative to VCDT

9.9 %o relative to VSMOW

No

Date Reported:

9/23/2019



Lab #:
Sample Name:

728741
02N22W07M02S
Company:
API/Well:
Container:
Field/Site Name:
Location:
Formation/Depth:
Sampling Point:
Date Sampled:

Plastic Bottle

Ventura, CA

oD of water

5180 of water

Tritium content of water ---------------

813C of DIC

14C content of DIC

815N of nitrate

5180 of nitrate

534S of sulfate

5180 of sulfate

Vacuum Distilled? *

Remarks:

nd = not detected. na = not analyzed.

*Indicates if vacuum distillation was utilized for hydrogen and oxygen isotopic analysis of water

Job #: 42371

7/31/2019 14:15 Date Received:

IS-104602

Co. Job#:

Co. Lab#:

Mound Basin Groundwater Sustainability

Isotope Sampling - Mound Basin GSA

8/01/2019

-45.4 %, relative to VSMOW

-7.02 %. relative to VSMOW
na

-14.0 %. relative to VPDB

35.5 £ 0.1 percent modern carbon

-4.9 %o relative to VCDT

9.1 %o relative to VSMOW

No

Date Reported:

9/23/2019



Lab #:
Sample Name:

728917
02N22W07M01S
Company:
API/Well:
Container:
Field/Site Name:
Location:
Formation/Depth:
Sampling Point:
Date Sampled:

Plastic Bottle

Ventura, CA

8/01/2019 9:47

oD of water

5180 of water

Tritium content of water ---------------

813C of DIC

14C content of DIC

815N of nitrate

5180 of nitrate

534S of sulfate

5180 of sulfate

Vacuum Distilled? *

Remarks:

nd = not detected. na = not analyzed.

*Indicates if vacuum distillation was utilized for hydrogen and oxygen isotopic analysis of water

Job #: 42388

IS-104602

Co. Job#:

Co. Lab#:

Mound Basin Groundwater Sustainability

Isotope Sampling - Mound Basin GSA

Date Received: 8/02/2019

-44.6 %. relative to VSMOW

-6.87 %. relative to VSMOW
na

-12.2 %o relative to VPDB

46.7 £ 0.2 percent modern carbon

-7.3 %o relative to VCDT

6.4 %o relative to VSMOW

No

Date Reported:

9/23/2019



Lab #: 729566 Job #: 42449 IS-104602
Sample Name:  02N23W15J03S

Company: Mound Basin Groundwater Sustainability
API/Well:

Container: Plastic Bottle

Field/Site Name: Isotope Sampling - Mound Basin GSA

Location: Ventura, CA

Formation/Depth:

Sampling Point:

Date Sampled: 8/08/2019 10:18 Date Received: 8/09/2019

Co. Job#:
Co. Lab#:

Date Reported:

oD of water -40.4 %, relative to VSMOW
8'80 of water -6.25 % relative to VSMOW
Tritium content of water --------------- na

§¥CofDIC s -18.6 %o relative to VPDB
“Ccontentof DIC 9.8 + 0.1 percent modern carbon
8'®N of nitrate e na

8'80 of nitrate e na

8%S of sulfate e -10.3 % relative to VCDT
8'80 of sulfate oo 0.8 %o relative to VSMOW
Vacuum Distilled? *  -----me-mmeee No

Remarks:

nd = not detected. na = not analyzed.

*Indicates if vacuum distillation was utilized for hydrogen and oxygen isotopic analysis of water

9/23/2019



Lab #: 729567 Job #: 42449 IS-104602
Sample Name:  02N22W07M03S

Company: Mound Basin Groundwater Sustainability
API/Well:

Container: Plastic Bottle

Field/Site Name: Isotope Sampling - Mound Basin GSA

Location: Ventura, CA

Formation/Depth:

Sampling Point:

Date Sampled: 8/08/2019 11:13 Date Received: 8/09/2019

Co. Job#:
Co. Lab#:

Date Reported:

oD of water -36.9 %. relative to VSMOW
8'80 of water -5.63 % relative to VSMOW
Tritium content of water --------------- na

§¥CofDIC s -17.6 %o relative to VPDB
“Ccontentof DIC 18.2 + 0.1 percent modern carbon
8'®N of nitrate e na

8'80 of nitrate e na

8%S of sulfate e -10.7 % relative to VCDT
8'80 of sulfate oo -0.8 %o relative to VSMOW
Vacuum Distilled? *  -----me-mmeee No

Remarks:

nd = not detected. na = not analyzed.

*Indicates if vacuum distillation was utilized for hydrogen and oxygen isotopic analysis of water

9/23/2019



Lab #:
Sample Name:

729568
02N22W09L03S
Company:
API/Well:
Container:
Field/Site Name:
Location:
Formation/Depth:
Sampling Point:
Date Sampled:

Plastic Bottle

Ventura, CA

oD of water

5180 of water

Tritium content of water ---------------

813C of DIC

14C content of DIC

815N of nitrate

5180 of nitrate

534S of sulfate

5180 of sulfate

Vacuum Distilled? *

Remarks:

nd = not detected. na = not analyzed.

*Indicates if vacuum distillation was utilized for hydrogen and oxygen isotopic analysis of water

Job #: 42449

8/08/2019 15:05 Date Received:

IS-104602

Co. Job#:

Co. Lab#:

Mound Basin Groundwater Sustainability

Isotope Sampling - Mound Basin GSA

8/09/2019

-49.3 %. relative to VSMOW

-7.26 %. relative to VSMOW
na

-13.9 %. relative to VPDB

27.1 £ 0.1 percent modern carbon

-8.0 %o relative to VCDT

10.3 %o relative to VSMOW

No

Date Reported:

9/23/2019
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October 21, 2019

TRITIUM LABORATORY

Data Release #19-089
Job # 3826

SS Papadopulos & Associates, Inc.

Dr. James D. Happell
Associate Research Professor

Distribution:
Brad Bessinger
416 NE Dallas St.
Suite 201
Camas, WA 98607



COMMENTS ON TRITIUM RESULTS (revision date 29 November 2016)

Tritium Scale New Half-life

Tritium concentrations are normally expressed in TU, where 1 TU indicates a T/H
abundance ratio of 10-18. The values refer to the tritium scale recommended by U.S.
National Institute of Science and Technology (NIST, formerly NBS), and International
Atomic Energy Agency (1AEA). The TU-numbers are based on the NIST tritium water standard
#4926E. Age corrections and conversions are made using the recommended half-life of 12.32
years, i.e., a decay rate of L = 5.626% year-1. In this scale, 1 TU is equivalent to 7.151
dpm/kg H.0, or 3.222 pCi/kg H»0, (equivalent to pCi/L in freshwater) or 0.1192 Bqg/kg H-0
(Bg = disint/sec). We can also express tritium concentrations in pCi/L upon client
request.

Tritium concentrations in TU or pCi/L are calculated for date of sample collection,
REFDATE in the table, as provided by the submitter. |If no such date is available, date
of sample arrival at our laboratory is used.

The stated errors, eTU or err, are one standard deviation (1 sigma) including all
conceivable contributions. In the table, QUANT is quantity of sample received, and ELYS
is the amount of water taken for electrolytic enrichment. DIR means direct run (no
enrichment).

Very low tritium values

In some cases, negative tritium values are listed. Such numbers can occur because the
net tritium count rate is, in principle the difference between the count rate of the
sample and that of a tritium-free sample (background count or blank sample). Given a set
of "unknown" samples with no tritium, the distribution of net results should become
symmetrical around O TU or pCi/L. The negative values are reported as such for the
benefit of allowing the user unbiased statistical treatment of sets of the data. For
other applications, 0 TU or pCi/L should be used.

Additional information

Refer to Services Rendered (Tritium), Section 11.8, in the "Tritium Laboratory Price
Schedule; Procedures and Standards; Advice on Sampling", and our Web-site
www . rsmas.miami .edu/groups/tritium.

Tritium efficiencies and background values are somewhat different in each of the nine
counters and values are corrected for cosmic intensity, gas pressure and other
parameters. For tritium, the efficiency is typically 1.00 cpm per 100 TU (direct
counting). At 50x enrichment, the efficiency is equivalent to 1.00 cpm per 2.4 TU. The
background is typically 0.3 cpm, known to about = 0.02 cpm. Our reported results include
not only the Poisson statistics, but also other experimental uncertainties such as
enrichment error, etc.



http://www.rsmas.miami.edu/groups/tritium

Client: SS Papadopulos & Associates, Inc. Purchase Order: NEED IT

Recvd : 19/08/13 Contact: Brad Bessinger, 310-566-7119
Job# : 3826 bbessinger@sspa.com 416 NE Dallas St. Suite 201
Final : 19/10/17 Mound Basin GSA Isotope Study Camas, WA 98607
Cust LABEL INFO JOB.SX REFDATE QUANT  ELYS TU eTu

02N22W09L03S 3826.01 190808 950 275 0.01 0.09
02N22W09L04S 3826.02 190729 950 275 0.04 0.09
02N23W15J01S 3826.03 190730 950 275 -0.05 0.09
02N23W15J02S 3826.04 190730 950 275 0.03 0.09
02N23W15J03S 3826.05 190808 950 275 -0.25 0.09
02N22W07M01S 3826.06 190801 950 275 -0.03 0.09
02N22W07M02S 3826.07 190731 950 275 -0.04 0.09
02N22W07M03S 3826.08 190808 950 275 -0.12 0.09
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