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Figure 12. (Na+K)/(Na+K+Ca+Mg) cation ratio of groundwater samples

from wells producing from the Wanapum Basalt.
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ACRONYMS AND ABBREVIATIONS

Al aluminum

As arsenic

B boron

Ba barium

CBIP Columbia Basin Irrigation Project
Ca calcium

Cl chloride

CO, carbon dioxide

CO; carbonate

CRBG Columbia River Basalt Group
DO dissolved oxygen

EDA Exploratory data analysis
EPA U.S. Environmental Protection Agency
F fluoride

Fe iron

GSI GSI Water Solutions, Inc.
GWMA Columbia Basin Ground Water Management Area
H hydrogen

HCA hierarchical cluster analysis
HCO3 bicarbonate

IAP ion activity product

K potassium

Ksp solubility product

Ma millions of years ago

mg/L milligrams per liter

mi? square miles

Mg magnesium

Mn manganese

Na sodium

NO; nitrate

@) oxygen

ORP oxidation reduction potential
PC principal component

PCA Principal Components Analysis
pmc percent modern carbon

Si silica

SiO, silica dioxide

Sl saturation index

SO, sulfate

Sr strontium

TDS total dissolved solids

U uranium

USDOE U.S. Department of Energy
USGS U.S. Geological Survey

Zn zinc



EXECUTIVE SUMMARY

This study examined the hydrochemical evolution of groundwater in the Columbia River
Basalt Group (CRBG) aquifers within the Columbia Basin Ground Water Management
Area (GWMA) using geochemical modeling and exploratory data analysis methods to
identify chemical signatures and compositional vectors that (1) serve as proxies for
groundwater age (residence time) and (2) can be used to identify, map, and distinguish
potential recharge sources to the CRBG aquifers on both regional and local scales.

Using geochemical signatures, such as the cation ratio (Na+K)/(Na+K+Ca+Mg), plus
hierarchical cluster analysis and principal components analysis in combination with
spatial mapping, it was possible to delineate regional hydrochemical patterns that reflect
the relative residence times of groundwater and reveal regional flow patterns within
different CRBG aquifers. In addition, multivariate exploratory data analysis provides
information on the nature and spatial distribution of recharge.

The hydrochemical analysis of the CRBG aquifer system presented here identified
evidence for several contrasting sources of recharge in the area: (1) surface waters of
relatively low dissolved solids content that likely enter the CRBG aquifers locally where
interflow zones are intersected by drainage channels with perennial or episodic water
flows; (2) infiltration of waters with higher dissolved salt content, associated with
agricultural activities mainly within the boundaries of the Columbia Basin Irrigation
Project on the western side of the GWMA,; (3) modern recharge from the east and
northeast, primarily to the Wanapum Basalt and possibly, to a much lesser extent, to the
upper Grande Ronde Basalt in localized areas; and (4) isolated occurrences of relatively
young water in areas that are otherwise characterized by chemically more evolved
groundwater, indicating a local effect arising from well construction influences, which
can consist of leaky surface seals and/or long open boreholes that cross-connect multiple
CRBG water-bearing interflow zones. With the exception of localized well effects, the
deeper Grande Ronde Basalt aquifer system in the central GWMA does not show
hydrochemical evidence for ongoing modern (recent) recharge.
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INTRODUCTION

The Columbia River Basalt Group (CRBG) hosts a regional aquifer system that is the
primary, and in many cases the only, water supply for numerous communities, small
water systems, individual homes, industry, and agriculture in east-central Washington. In
this central portion of the semi-arid Columbia Plateau, primarily in Adams County and
southern Lincoln County, the CRBG aquifer system has experienced significant water
level declines and apparent natural recharge is small. The hydrogeology of the CRBG,
and specifically the occurrence, movement, recharge, and discharge of groundwater
within the CRBG aquifer system, is a significant concern to water resources managers in
the region.

This report was prepared as part of the Subsurface Geologic Mapping and Aquifer
Assessment Project conducted by the Columbia Basin Ground Water Management Area
(GWMA) during 2007-2009 with legislative funding. The Subsurface Geologic Mapping
and Aquifer Assessment Project consisted of three parts: (1) mapping the geologic
framework of the aquifer system underlying the GWMA, (2) evaluating the hydrologic
properties of the units comprising this aquifer system, and (3) identifying potential
recharge areas and groundwater flow paths through the aquifer system. A series of
reports, including two geologic mapping and interpretation reports (GWMA, 20093,
2009b) and a report that presents water level trends and a conceptual groundwater system
model (GWMA, 2009c), were produced to support development of a working conceptual
hydrogeologic model for the occurrence, movement, recharge, and discharge of
groundwater in the multiple water-bearing zones that exist in GWMA. The present
report, which presents an evaluation of the regional aquifer geochemistry, also was
produced in support of the conceptual hydrogeologic model.

The chemistry of groundwater is a record of the water sources recharging the CRBG
aquifers and their geochemical evolution over time as a result of water-rock interactions.
As such, groundwater geochemistry can provide unique insights into the dynamics of the
aquifer system both past and present. The study documented in this report involved
assembling a groundwater geochemistry data set for the CRBG aquifer system within the
GWMA from various published sources. The data set was then analyzed in the context of
the hydrochemical evolution of CRBG groundwater to elucidate regional groundwater
flow patterns and identify recharge areas (both regional as well as localized), using a
combination of multivariate exploratory data analysis methods and geochemical
modeling, and by producing maps showing the spatial distributions of specific
hydrochemical characteristics and signatures related to water sources and residence time
within the CRBG aquifer system. This approach is well suited to the CRBG system as
the aquifer host rock consists predominantly of a single rock type (basalt) so that the
hydrochemical evolution of groundwater across the region largely results from a limited
number of water-rock reactions definable from the CRBG mineralogy. The evolution of
this water-rock can be identified from multivariate statistical relationships among
groundwater constituents and in conjunction with other physical characteristics such as
aquifer stratigraphy.



BACKGROUND

On the Columbia Plateau, the CRBG consists of several hundred individual basalt flows,
often covering many hundreds to several thousand square miles, with total thickness
often exceeding many thousands of feet. The water-bearing horizons are generally
limited to the zones between adjacent lava flows, resulting in a series of vertically
stacked, strataform aquifers that can be confined over large areas. A brief review of
CRBG geology, mineralogy, and hydrogeology is presented below as background
information on the physical and chemical framework of the aquifer system, which is
necessary for understanding the observed spatial variations in groundwater geochemistry
in terms of flow patterns and dynamics within the CRBG aquifer system. The companion
reports (GWMA, 2009a, 2009b, 2009c) to this report provide additional information
(including citations) on these topics.

Geology

The CRBG consists of a thick sequence of more than 300 continental flood basalt flows
covering an area of more than 59,000 mi? in Washington, Oregon, and western Idaho
with maximum thickness of over 10,000 feet occurring in the Pasco Basin (Tolan et al.,
1989; Reidel et al., 19893, 1989b). CRBG flows erupted during the Miocene (from about
17 to 6 millions of years ago [Ma]), issuing from 6 to 30 mile-long, north- to northwest-
trending linear fissure systems located in eastern Washington, northeastern Oregon, and
western Idaho. Most of the CRBG (more than 96 percent) was emplaced between 17 and
14.5 Ma (Tolan et al., 1989).

The CRBG has been divided into a number of regionally mappable units based on
physical, chemical, and paleomagnetic properties and their stratigraphic correlations
between flows and packets of flows (Swanson et al., 1979; Beeson et al., 1985; Reidel et
al., 1989b). The CRBG underlying the Columbia Basin GWMA is subdivided into three
formations. These formations are, from youngest to oldest, the Saddle Mountains Basalt,
Wanapum Basalt, and Grande Ronde Basalt. These formations have been further
subdivided into members (and in some cases into individual basalt flows), also defined on
the basis of a combination of characteristic physical, geochemical, and paleomagnetic
properties. Figure 1 summarizes the stratigraphic nomenclature of the CRBG.

CRBG flows generally exhibit a tripartite internal structure, consisting of a flow top, a
flow interior, and a flow bottom (Figure 2), which originated during emplacement or
during subsequent cooling and solidification (USDOE, 1988). Flow tops are the crust
that formed on the top of molten lava and are typically glassy to very fine-grained
vesicular basalt that is often brecciated (rubbly). Flow top breccias can be very thick
(greater than100 feet) and laterally extensive. Flow interiors typically consist of dense,
non-vesicular, glassy to crystalline basalt that contains cooling joints that formed as the
lava solidified. Cooling joints most often form regular patterns referred to as columnar-
blocky and entablature-colonnade jointing (Figure 2). The types of flow bottom
structures developed depend largely on the environmental conditions encountered by the
flowing lava as it was emplaced. Where lava flowed over relatively dry ground, the flow
bottom typically consists of a narrow (less than 3 feet) zone of sparsely vesicular, glassy
to very fine-grained basalt, but where advancing lava encountered standing water such as



lakes or rivers, more complex structures such as pillow complexes (elongate to spherical
lobes of basalt (i.e. pillows) set in a matrix of glassy basalt fragments) resulted as the lava
flowed into the lake. The combination of a flow top of one flow and the flow bottom of
the overlying flow is referred to as an interflow zone. A layer of sediment (interbed) is
also sometimes found between lava flows indicating a hiatus between emplacement of
successive lava flows.

The Columbia Basin has experienced 5,000 to more than 10,000 feet of subsidence since
the onset of CRBG volcanism approximately 17 million years ago (Reidel et al., 1989b;
USDOE, 1988). In addition to regional subsidence, the region has been under a general
north-south compression/east-west extension stress regime from the beginning of CRBG
time to the present-day (Reidel et al., 1989a; USDOE, 1988). This stress regime has led
to the formation of folds and faults in the Yakima Fold Belt and Columbia Trans-Arc
Lowland. Within the Cascade Range, deformation associated with the Cascade volcanic
arc (e.g., intra-arc grabens) also occurs and overprints these regional structures.

Pleistocene Cataclysmic Floods, which occurred as a result of rapid draining of glacial
lakes in the upper portions of the Columbia River basin, greatly modified the landscape
of the Columbia Basin. In addition, damming of the Columbia River and formation of
glacial Lake Columbia by the Cordilleran ice sheet that descended the Okanogan valley
would have periodically resulted in the overflow of Lake Columbia in the Channeled
Scablands. The coulees, canyons, and eroded basaltic landscapes of the Channeled
Scablands of eastern Washington were cut by these flood waters and Lake Columbia
overflows. Today many of the Pleistocene Cataclysmic Flood coulees cross-cutting the
region are dry for most of the year, while some may contain small streams and
occasionally lakes. Anecdotal evidence offered by GWMA participants suggests many of
the currently dry coulees contained streams and lakes in the recent past.

Mineralogy

The primary igneous mineralogy of the CRBG basalts consists of plagioclase feldspar
(labradorite), pyroxene (augite), and iron oxides (titanomagnetite), with minor amounts
of apatite, olivine, and metal sulfides set in a glassy to cryptocrystalline matrix. After the
emplacement and burial of the CRBG lava flows, low-temperature water-rock
interactions resulted in formation of secondary mineral phases including clay minerals
(nontronitic [Fe-rich] smectite), silica polymorphs (e.g., amorphous silica,
cryptocrystalline quartz), and zeolites (e.g. clinoptilolite), with lesser amounts of iron
oxyhydroxides, calcite, and pyrite (Ames and McGarrah, 1980; Benson and Teague,
1982; Hearn et al., 1985).

Hydrogeology
Aquifer horizons within the CRBG are generally associated with interflow zones situated
between vertically adjoining lava flows (Figure 2). The permeability of dense lava flow
interiors is generally very low and these tend to act as aquitards, creating a series of
vertically stacked, strataform, confined aquifers within the CRBG aquifer system.

Groundwater flow is dominantly horizontal to sub-horizontal (and generally down-dip)
along the individual, laterally extensive, interflow zones. Groundwater movement
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through undisturbed basalt flow interiors, transverse to layering within the CRBG, is
greatly restricted, based on the physical properties of the basalt, outcrop observations,
and well test interpretations. Although some groundwater movement between layered
CRBG aquifers is possible, it likely occurs predominantly under specific localized
conditions. These would include where basalt flow interiors are: (1) disturbed by
geologic features such as folds or faults, (2) truncated by basalt flow pinch outs or
erosional windows, or (3) artificially cross-connected by penetrating wells). More
information about CRBG geology and hydrogeology is found in companion reports to
this one (GWMA, 2009a, 2009b, 2009c).

Groundwater Chemistry

The chemical composition of groundwater within CRBG aquifers is a record of: (1) the
recharge source(s), both present-day and during the past, (2) time-integrated water-rock
interactions, and (3) groundwater residence times. In particular, different recharge
sources (ancient glacial melt water, irrigation waters, and recharge from present-day
surface waters such as lakes, rivers, and canals) can be identified using geochemical
tracers and groundwater dating methods. A general understanding of the geochemical
processes responsible for the hydrochemical evolution of basalt groundwaters within the
CRBG aquifer system is required to place the observed water quality and isotopic data in
perspective. A brief summary of the current understanding of the chemical characteristics
of CRBG groundwater is presented below.

The chemical composition of groundwater observed at any location within the CRBG
aquifer system reflects: (1) the source and chemical composition of the recharge water,
(2) the nature and dissolution rates of the mineral phases in the geologic formations
through which the water has flowed, and (3) the residence time of water in the aquifer
system. The geochemical controls on groundwater composition and chemical evolution
within the CRBG aquifers has been the subject of a number of studies (Deutsch et al.,
1982; Hearn et al., 1985, 1990; Steinkampf et al., 1985; Early et al., 1986; USDOE,
1988; Steinkampf, 1989; Warner, 1989; Johnson et al., 1993; Steinkampf and Hearn,
1996; Reidel et al., 2002).

The chemical evolution of groundwater in CRBG aquifers is influenced by three major
processes: (1) evaporation and reaction with surface sediments, if present, (2) dissolution
of basalt by carbonic acid, and (3) silicate hydrolysis. Since precipitation contains
chloride due to the aerosol transport of sea salt, evaporation could boost the starting
chlorine concentrations to several ppm. In addition, if surface sediments are present, the
water first entering the ground will react with these, generally siliceous materials to some
degree.

Once these recharging water reach basalt (either buried or at the surface) the chemical
evolution path begins with the initial reaction of oxygenated, weakly acidic, CO,-charged
meteoric waters with the CRBG in outcrop and recharge areas in the shallow subsurface,
along ridges, in scabland coulees, and on the uplands surrounding the Columbia Basin.

In recharge areas where a significant soil zone is present, additional CO, can be
generated by microbial oxidation of soil organic matter, increasing the reactivity of the
recharging water. As discussed earlier, CRBG flows consist primarily of plagioclase

4



feldspar (labradorite), pyroxene (augite), and iron oxides (titanomagnetite), with minor
amounts of apatite, olivine, and metal sulfides set in a glassy to cryptocrystalline matrix.
Secondary minerals include nontronitic (Fe-rich) smectite, silica polymorphs,
clinoptilolite, and iron oxyhydroxides (Ames and McGarrah, 1980; Benson and Teague,
1982; Hearn et al., 1985).

Infiltration of precipitation and other surface waters into the CRBG initially results in
dilute, less evolved, Ca-Mg-HCOj3 type water. As groundwater moves down gradient
along available and accessible flow paths, progressive silicate hydrolysis and dissolution
results in a move evolved groundwater, showing an increase in silica and pH (from
approximately 7 to 10), while fluoride and chloride are leached from the basalt matrix.
Precipitation and ion-exchange reactions further modify the water by removing calcium
and magnesium in exchange for sodium, resulting in more evolved Na-HCOj3 type water.
Long groundwater residence times during which secondary minerals (iron-rich smectite
clays, zeolites, calcite, and silica) precipitate also result in removal of calcium,
magnesium, potassium, iron, carbonate, and silica from basalt groundwaters. This greater
chemical evolution results in Na-Cl dominated water in the deepest parts of the CRBG
aquifer system sampled in the central basin (Reidel et al., 2002). These highly chemically
evolved (deeper and older) groundwaters often contain elevated fluoride concentrations
(up to several tens of milligrams per liter [mg/L]) in the Grande Ronde Basalt aquifers of
the central Columbia Basin. It is interesting to note that the secondary minerals noted
above typically are those found filling cooling joints in the CRBG.

Local anomalies of elevated sulfate and dissolved methane are also superimposed on the
general evolutionary sequence described above. For example, on the eastern side of the
Pasco Basin, deep Grande Ronde Basalt aquifers are high in dissolved sulfate but devoid
of dissolved methane. On the western side of the basin, high dissolved methane occurs
with low dissolved sulfate (Johnson et al., 1993). Localized areas of methane occurrence,
with stable carbon and hydrogen isotope signatures indicating a thermogenic source
(likely generated from sedimentary rocks buried beneath the CRBG), occur near the Cold
Creek fault in the northwestern part of the Pasco Basin. Johnson et al. (1993) clearly
showed that the methane associated with the Cold Creek fault was migrating upwards
along the trace of the fault, and not through undisturbed basalt flow interiors. Lower
methane concentrations appear to be of biogenic origin (Johnson et al., 1993).

Sulfate in CRBG groundwater has three potential sources. The first is the dissolution of
accessory primary sulfide minerals, such as pyrite, by oxygenated recharge waters. The
second is the dissolution of anhydrite or gypsum from sedimentary interbeds interlayered
with the CRBG. Sulfate minerals in the interbeds are likely to be of either eolian or
evaporitic (caliche) origin. Generally though, such strata are rare in the sedimentary
interbeds found within the CRBG. The third source is agricultural chemicals present in
groundwater recharge. Sulfide has been detected sporadically and is probably derived
from microbial sulfate reduction.

Nitrate is variably present within the CRBG aquifers, its main source being fertilizers
used in agricultural irrigation. As such, nitrate is a potentially useful tracer of recently



recharged waters that have entered the CRBG aquifers either through natural or artificial
pathways (e.g., wells with leaky seals).

METHODOLOGY

Data Sources and Compilation

The hydrochemical database developed for this study was compiled from several public
data repositories, including the U.S. Geological Survey (USGS) National Water
Information System, the U.S. Environmental Protection Agency (EPA) STORET
database, and the Washington Department of Health’s Sentry Internet database. These
data were also supplemented with data from other information sources and publications
on groundwater in the GWMA region (e.g., Van Denburgh and Santos, 1965), as well as
new data collected by GWMA in 2008 as part of the Subsurface Geologic Mapping and
Aquifer Assessment Project.

The hydrochemical database consists of approximately 8,300 records, representing
approximately 2,280 sampling locations in the four counties (Adams, Franklin, Grant,
and Lincoln) encompassed by the GWMA. Each individual record includes data
collected from a specific sampling location on a specific date for a subset of 144
chemical parameters including inorganic species, physical parameters, pesticides, volatile
organic compounds, bacteria, metals, and isotopes. Many of the records include only one
measurement. For each record, additional information such as geographic coordinates,
ground surface elevation, and, when available, well construction information (e.g. total
well depth, open interval, etc.) were also obtained. The compiled data were stored
digitally in a Microsoft Access database.

Data Preparation and Screening

Data obtained from different sources and studies were not always reported in the same
units. Therefore, all concentrations were converted to a common unit basis. For
constituent concentrations reported as either total or dissolved, it was considered
acceptable to combine the two into a single variable, after confirming a lack of
correlation between "total" concentrations and total suspended solids or turbidity. Field
and laboratory pH measurements were also combined, although the field values were
preferred when both were available. For records where total dissolved solids (TDS) was
not reported, TDS was calculated from the sum of all the major ion concentrations when
these data were available. Of the 8,303 records in the initial database, 2,268 records
include data for one or more inorganic analytes (calcium, magnesium, sodium,
potassium, chloride, fluoride, nitrate, sulfate, silica, alkalinity), plus pH and temperature.
These records were extracted for further screening. An additional 12 records which
included isotope data but did not have major ion chemistry were also retained, as isotope
data was scant.

Using well locations and construction details, the subsurface geology for 506 wells
representing 1,113 records was determined from updated geologic maps prepared for this
project (GWMA, 2009b), and these records were retained for further data analysis. Most
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of the records do not contain detailed information on the open interval within each well.
Therefore, for purposes of classifying the hydrochemical data in terms of water-
producing interflow zones within the CRBG, it was assumed that most basalt wells are
cased only through the suprabasalt sediments and the upper few feet of the basalt, and
open below this to total depth which ranges from 18 feet to 2,430 feet (Figure 3).
Although recent regulations for installation of new wells in the Grande Ronde Basalt
require that the overlying Wanapum Basalt be cased off, the vast majority of the
compiled hydrochemical data is from wells that predate this requirement. The assumption
of an open borehole throughout the entire basalt column is therefore not unreasonable.

The geologic units intersected by the wells were generally resolvable down to the
member level (Table 1) within the CRBG and Ellensburg Formation (sedimentary
interbeds). However, because most of these wells are open to multiple member level
units, it was decided to classify wells at the formation level, focusing on wells that are
open to the Wanapum Basalt and/or the Grande Ronde Basalt (Figure 4). There are 629
observations from wells interpreted to be open to the Wanapum Basalt, of which 98
observations are from wells that may also be open to the Saddle Mountains Basalt. There
are 484 observations from wells interpreted to be open to the Grande Ronde Basalt. Of
these, most (400) also appear to be open to a portion of the Wanapum Basalt.

Multivariate statistical methods generally do not accommodate missing values.
Therefore, the 1,113 records with hydrostratigraphic information were further screened to
remove incomplete records for purposes of statistical analysis. Of the groundwater
samples that were analyzed for calcium, potassium, magnesium, sodium, chloride,
fluoride, nitrate, sulfate, silica, pH, and alkalinity, 785 such samples had a calculated ion
charge imbalance of less than £10 percent, which is considered to be an acceptable level
of accuracy for use in statistical analysis. Of these, 714 sample records additionally
contained temperature data and could be used for geochemical speciation modeling.

The hydrochemical database is provided in Appendix A, and the geologic classification
of the records is summarized in Appendix B. Note that Appendix A contains 793 records
which includes 8 records with isotope data, 3 of which had partial chemical analyses (ion
balance could not be computed) and 5 with charge imbalance greater than +10 percent.
These 8 records were not used for statistical analyses but are included for their isotope
data.

Geochemical Modeling

Geochemical speciation calculations, using the PHREEQC geochemical speciation and
reaction model (Parkhurst and Appelo, 1999), were performed on the 714 groundwater
samples for which complete major ion analyses were available. The data for these 714
groundwater samples included (at a minimum) concentrations for Ca, Mg, Na, K, ClI,
S04, F, NOg, SiO;, alkalinity (for HCO3 and CO3), temperature, and pH. Some of the
sample records also included data for several minor and trace elements (Fe, Mn, As, Li,
B, Ba, Sr, U, and Zn), as well as the oxidation-reduction potential (ORP) and dissolved
oxygen (DO). The principal goal of the speciation calculations was to compute ion
activities and the saturation state of the water samples with respect to primary and
secondary minerals. This information was used to identify the water-rock reactions
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controlling the groundwater chemical composition in the GWMA. Major ion activities,
selected mineral saturation indices, and other model results for the 714 sample records
are summarized in Appendix C.

Exploratory Data Analysis

Exploratory data analysis (EDA) methods, an approach to understanding the chemistry of
groundwater systems, have seen increasing application in recent years. These methods
generally involve investigating statistical relationships among dissolved constituents and
environmental parameters, such as lithology, using multivariate statistics. Although
statistical associations alone do not necessarily establish cause-and-effect relationships,
large amounts of multidimensional data can be condensed into a lower dimensional
format that can provide valuable insight into the underlying hydrologic and
hydrochemical processes, as well as the spatial distribution of those processes within an
aquifer system. As such, EDA methods provide an extremely robust set of tools for
formulating and evaluating hypotheses regarding the structure and behavior of natural
systems.

EDA methods use powerful statistical techniques — in particular, cluster analysis (CA)
and principal components analysis (PCA). These methods can be used to identify
samples that can be grouped into distinct populations (hydrochemical groups) and to
evaluate the significance of the population groups from a hydrogeologic context (e.g.
hydrochemical facies) and from a statistical point of view (Guler and Thyne, 2004; Guler
et al., 2002; Thyne et al., 2004).

Hierarchical Cluster Analysis

Cluster analysis is an unsupervised pattern recognition technique that uncovers intrinsic
structures or the underlying behavior of a data set without making a priori assumptions
about the data, thereby classifying the objects (samples) into categories or clusters based
on their degree of similarity. Hierarchical clustering (HCA), which is the most common
cluster analysis method, forms clusters sequentially by starting with the most similar pair
of objects and forming higher clusters step by step (Reimann et al., 2008). The HCA-
generated significance of the clusters is defined in terms of underlying physical processes
(different water sources, degree of chemical evolution, etc.) and can often be inferred by
examining the ranges of chemical compositions within and between individual clusters.
For the GWMA data set, HCA was performed on a data matrix consisting of 785 samples
with 10 variables (representing the major ions Ca, Mg, Na, K, Cl, SO,4, F, NO3, SiO,, and
alkalinity). The results of the HCS are plotted on a dendogram to illustrate the degree of
similarity for the clustered data.

Principal Components Analysis



Principal component analysis (PCA) can be thought of as a technique for revealing the
internal structure of a multivariate data set in a way which best explains the variance in
the data, while also providing a certain amount of insight into the structure of the data.
The PCA mathematical procedure transforms a number of possibly correlated variables
into a smaller number of uncorrelated variables called principal components (PCs). The
PCs are weighted linear combinations of the original variables. The first PC accounts for
as much of the variability in the data as possible, and each succeeding component
accounts for as much of the remaining variability as possible. Usually the first few PCs
account for most of the variability in the data.

The weighting (also termed loading) of the original variables (temperature, pH, and

concentrations of various constituents) on the PCs are vectors that can be thought of as a
multivariate signature. In hydrochemical applications, PCs can be interpreted in terms of
geochemical process such as water-rock reactions or end-members in the case of mixing.

PCA was performed using a singular value decomposition of the data matrix (695 records
with 13 variables -- 10 major ions, temperature, pH, and TDS). Major ion and TDS
concentrations were log-transformed, and all data were centered and scaled to unit
variance.

Spatial Analysis

Maps of specific hydrochemical variables, HCA groupings and PC loadings were
developed in order to visualize spatial distributions and relations of hydrochemical
properties within the GWMA.

RESULTS AND DISCUSSION

Hydrochemical Evolution of CRBG Groundwater

Figure 5 presents Piper geochemical diagrams for CRBG groundwaters within GWMA.
The Piper diagrams are grouped according to the basalt formation(s) interpreted to be
providing water in each well. Similar overall trends are observed in groundwater
produced from all the basalt formations, as would be expected for an aquifer system
dominated by basalt. The most striking feature of these diagrams is the systematic trend
in the cations, which shows a variation from Ca-Mg-dominant to Na-dominant
compositions. This trend is characteristic of rock-water interactions, and the cation ratio
(Na+K)/(Na+K+Ca+Mg) has been used as an indicator of the degree of chemical
evolution of groundwater (Chebotarev, 1955; USDOE, 1988).

If the rates of basalt-water reactions are slow relative to hydrologic residence times, the
cation ratio can be useful as a proxy of relative residence time to distinguish older from
younger waters. Carbon-14, a radioactive isotope with a half-life of 5,730 years, is
naturally produced in the atmosphere and has been used extensively for age dating
groundwaters (Fritz and Clark, 1997; Kazemi et al., 2006). A recent study that used
carbon-14 to determine groundwater residence times in Wanapum and Grande Ronde



Basalt aquifers in the Palouse Basin of eastern Washington (Douglas et al., 2007) found
that groundwater ages in the CRBG range from a few thousand to several tens of
thousands of years. Although determination of groundwater ages in GWMA is beyond
the scope of the present report, carbon-14 data can be used in a straightforward manner as
an indicator of relative age.

Figure 6 shows the relationship between cation ratio and carbon-14 activity in
groundwater. Carbon-14 activity in groundwater is related to time through the
exponential decay of carbon-14 atoms. It takes 5,730 years for the activity to be reduced
by a factor of two, for example from 100 percent modern carbon (pmc) to 50 pmc, or
from 50 pmc to 25 pmc, and so on. Although there is some scatter, a general trend of
increasing cation ratio with decreasing carbon-14 activity (i.e. increasing groundwater
age) is clearly defined by the data and indicates that the cation ratio is a useful proxy for
groundwater residence time.

Figures 7 through 9 show, as a function of the cation ratio, the variations of major cation
and anion concentrations, pH, and temperature. The observed increases in Na and K
(Figure 7) and F and pH (Figure 9) with increasing cation ratio, as well as the less
pronounced increase in SiO, concentrations (Figure 9), are consistent with the
progressive dissolution of the basaltic glass matrix by groundwater over time, as
described earlier in this report. Similarly, increasing water temperature (Figure 9)
indicates deeper flow paths within the CRBG, and therefore longer residence times for
more chemically evolved samples.

Concentrations of the major anions Cl, SO4 and NOj3 (Figure 8) show greater variability
in less evolved samples from shallower wells, but generally show more uniform
concentration ranges in evolved waters (cation ratios greater than approximately 0.5).
Unlike Ca and Mg, the decrease in anion trends with increasing cation ratio cannot be
explained by removal mechanisms involving mineral precipitation reactions. Instead, the
observed trends most likely reflect a combination of the release of constituents (Cl and
S0,) by the progressive dissolution of basaltic glass, and materials comprising
sedimentary interbeds, as well as infiltration of waters containing elevated NO3, Cl, and
SO, from agricultural and other anthropogenic sources. In particular, the most evolved
(cation ratio >0.8) and therefore oldest groundwaters from the Grande Ronde Basalt
generally contain little to no nitrate (Figure 8), suggesting a lack of significant recharge
from modern sources to the deeper CRBG aquifers, a finding that is consistent with the
long residence times indicated by the low carbon-14 activities (thousands to tens of
thousands of years, Figure 6).

Figure 10 shows calculated saturation indices (SI) of CRBG groundwater for selected
secondary minerals found in the CRBG. Figure 10 plots Sl as a function of the cation
ratio. The saturation index for a given mineral is defined as,

IAP
SI= IOglO K_

sp
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where IAP is the ion activity product in the aqueous solution and K, is the solubility
product of the mineral at the water temperature. A positive Sl value indicates
supersaturation and a tendency for the mineral to precipitate from the groundwater,
whereas a negative Sl value indicates undersaturation (i.e., the mineral tends to dissolve
into groundwater, if present). Taking into account uncertainties in chemical analyses and
the thermodynamic data used to compute mineral solubility products, SI values within a
range of 0.5 for a given mineral can be interpreted as representing apparent equilibrium
of the groundwater with that mineral, which in turn means the mineral would neither tend
to dissolve into, or precipitate from, groundwater. The upper left plot in Figure 10 shows
that groundwater in the CRBG rapidly becomes supersaturated with respect to quartz, but
SiO; concentrations are likely controlled by equilibrium with amorphous silica due to the
slow precipitation Kkinetics of quartz.

In contrast to the alkali cations (Na and K), the cations Ca and Mg show variable
concentrations in the less evolved samples (up to a cation ratio of approximately 0.3), but
define a tightly clustered decreasing concentration trend with further increase in the
cation ratio (Figure 7). Figure 10 shows that CRBG groundwaters are generally close to
equilibrium with calcite (although some less evolved groundwaters are slightly
undersaturated) and generally highly supersaturated with respect to nontronite and
clinoptilolite.

Sl values for nontronite and clinoptilolite could only be calculated for a very small
number of records (18) in which dissolved aluminum was also detected. Therefore,
activity diagrams were also constructed to evaluate the most stable aluminosilicate
minerals in contact with CRBG groundwaters. Figure 11 presents activity diagrams
depicting the stability fields of minerals in the system Ca-Na-Al-Si-O-H. lon activities
for CRBG groundwaters calculated with PHREEQC are also plotted on these diagrams
and indicate that most of the groundwaters fall within the stability field of Ca-
clinoptilolite. Therefore, the trends for Ca (and Mg) in Figure 7 can be explained in
terms of the addition of Ca and Mg to groundwater caused by the dissolution of basaltic
glass, pyroxene, and plagioclase feldspar by chemically immature (i.e. recharge) waters.
This dissolution process leads to supersaturation and precipitation of smectite clay
(nontronite), zeolites (clinoptilolite), and calcite, and subsequently removes Ca and Mg
from solution over time (USDOE, 1988; Hearn et al., 1990).

The spatial distribution of the cation ratio in the aquifers residing in the Wanapum and
Grande Ronde Basalts is mapped in Figures 12 and 13, respectively. In the Wanapum
Basalt, groundwaters generally are less chemically evolved in the eastern and northern
parts of GWMA versus the central and southern GWMA (Figure 12). This is reflective
of a regional recharge pattern from the east and north. The source of this recharge would
likely be natural precipitation and surface waters as irrigation using surface water sources
is essentially non-existent in these areas. However, this pattern is interrupted by
indications of less evolved groundwater in the central GWMA, as shown by the presence
of several wells with cation ratios of 0.4 or less in the western and south-central portions
of Adams County. The presence of this less evolved groundwater in the center of GWMA
is likely caused by relatively young water being introduced into the groundwater system
via a combination of natural factors (such as deep coulee erosion through the CRBG,
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which facilitates recharge deep into the Wanapum) and artificial factors (leaking well
seals). In the western part of GWMA, in Grant County, many groundwater samples form
the Wanapum Basalt are less evolved, and the distribution of nitrate concentrations
(Figure 14) suggests that irrigation in the Columbia Basin Project service area is
contributing some recharge to at least portions of the Wanapum Basalt. In this area,
potential recharge pathways include leaking well seals and natural recharge via erosional
windows, structural features, and stratigraphic pinchouts as described in GWMA (2009a,
2009b, and 2009c). The presence of more evolved Wanapum Basalt groundwater in this
same area is suggestive of the presence of barriers to groundwater movement (parallel
and/or transverse to stratification) which inhibits recharge of portions of the aquifer
system by younger, less evolved, irrigation project waters.

In the Grande Ronde Basalt, the cation ratio exhibits more of a bulls-eye pattern,
although this is only a partial picture because of the scarcity of Grande Ronde Basalt
wells in western Grant and Franklin counties (Figure 13). Younger, less evolved waters
generally occur in the north, northwest, east, and southeast portions of GWMA, which is
indicative of potential regional recharge in these areas where the overlying Wanapum
Basalt is thin and the Grande Ronde Basalt lies at or near the surface (beneath coulees
and canyons, in the bottoms of deep canyons, including the Snake River Canyon, and on
structural highs). Grande Ronde Basalt wells in northern and eastern Lincoln County are
relatively shallow (generally less than 500 feet deep) (Figure 3). The source of this
recharge likely is natural precipitation and surface waters as irrigation using surface water
sources is essentially absent in these areas. More evolved waters are located towards the
center of GWMA, such as southwest of Odessa, where the Grande Ronde lies deep below
the surface and many of the irrigation wells are typically more than 1,000 feet deep, with
some more than 2,000 feet deep (Figure 3). Isolated occurrences of less evolved water
signatures in this region may be arising from wells that are open to both the shallower
Wanapum and deeper Grande Ronde Basalt aquifers; this is also reflected in the nitrate
distribution for wells completed in the Grande Ronde Basalt (Figure 15).

Cluster Analysis

The dendrogram generated by HCA for the 785 samples is shown in Figure 16. Clusters
were examined at three phenon levels (linkage distances of 500, 300, and 212) to evaluate
common chemical characteristics and differences between the sample groups. Table 2
summarizes ranges and median values of the clusters generated at different phenon

levels.

At the 500 level, the data are divided into two clusters, 500-1 comprising 96 percent of
the samples and 500-2 with the remaining 4 percent (31 samples). Cluster 500-2 is
characterized by high SO, and variable amounts of NO3 and/or Cl and elevated Ca and
Mg concentrations. These waters have higher TDS but are chemically relatively
unevolved (i.e., the median cation ratio is 0.19, and the median pH is 7.7). This cluster is
further subdivided at the 300 and 212 levels into smaller groups of samples characterized
by differences in relative proportions of Cl, NOs, Ca, and Mg, which will not be
discussed further. This cluster of samples is mostly from the Wanapum Basalt and likely
represents localized recharge of the Wanapum Basalt by waters whose quality has been
influenced by agricultural activities.
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Cluster 500-1 is further subdivided in to two clusters at the 300 level: 300-1 (87 percent)
and 300-4 (9 percent) which differ mainly in degree of chemical evolution. At the 212
level, these two clusters are further subdivided into five clusters, with four of the clusters
making up 95 percent of the total sample population: 212-1 (62 percent), 212-2 (8
percent), 212-3 (17 percent), and 212-6 (8 percent). Again, the difference between these
four clusters can be understood in terms of the hydrochemical evolution concepts
discussed earlier. Figure 17 shows Piper diagrams for each of the level 212 clusters. As
can be seen, cluster 212-6 (8 percent of all samples) comprises the least evolved waters
and cluster 212-2 (another 8 percent of the samples) is the most evolved. Cluster 212-3
(17 percent of the samples) is intermediate and cluster 212-1 (62 percent of the samples)
spans a range of major ion compositions but is generally lower in nitrate than clusters
212-3 and 212-6, and therefore generally more evolved.

Insight into the possible significance of these hydrochemical groupings is provided by
examining their geographic and stratigraphic distributions (Figures 18 and 19). The
largest group, 212-1, is widely distributed across the GWMA and is associated
predominantly with wells drawing water exclusively from the Wanapum Basalt or from
both the Wanapum Basalt and the Grande Ronde Basalt. Group 212-3 is widely
distributed geographically but associated mainly with Wanapum Basalt wells. Group
212-2, representing the most evolved groundwaters, is mostly restricted to the central part
of the GWMA, and these wells almost exclusively tap the Grande Ronde Basalt either in
whole or in part (Figure 19). However, the Grande Ronde Basalt is not the only aquifer
containing the most highly evolved (Group 212-2) groundwater samples. Group 212-2
samples are also present in the Wanapum Basalt further to the south and west, such as
near Othello, near Connell, and along the eastern shore of the Columbia River in Franklin
County (see Figure 18). The presence of Group 212-2 samples in this area suggests that
groundwater in the relatively shallow Wanapum Basalt, like that in the deeper Grande
Ronde Basalt, has very long residence times. Given the increased depth to the top of the
Wanapum Basalt in this portion of the GWMA, relative to areas to the north and east,
(GWMA, 2009b), the presence of more evolved groundwater should not be a surprise as
there will be little direct hydrologic connection to potential surface recharge. This trend
further suggests that regional groundwater discharge rates from the CRBG to the
Columbia River, or any other surface water, likely is extremely low to essentially absent.

Group 212-6, with the least evolved chemical composition, is of interest as a potential
indicator of areas that receive recharge. In the Wanapum Basalt (Figure 18), the Group
212-6 sampling wells are often located near surface water bodies (e.g. in the vicinity of
Crab Creek north of Moses Lake, Goose Creek near Wilbur, on the southwest side of
Potholes Reservoir west of Warden and more generally within the Quincy Basin). The
few samples associated with Grande Ronde Basalt wells (Figure 19) are almost
exclusively located in the vicinity of surface water drainage channels (along Crab Creek
west of Odessa, south of Sylvan Lake east of Odessa, along the Esquatzel coulee near
Connell, and along the Kahlotus-Washtucna coulee in eastern Franklin County). The
majority of these samples are from wells completed in both the Wanapum Basalt and the
Grande Ronde Basalt. Consequently, the spatial association of these chemically immature
waters with recurrent and/or perennial surface water bodies suggests that these may be
areas where permeable interflow zones in the Wanapum Basalt are intersected by surface
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water drainage channels and receive enhanced recharge at least seasonally. At two Group
212-6 Grande Ronde Basalt wells near Washtucna that are not open to the Wanapum
Basalt (Figure 19), the immature water sampled from these wells suggests there may be
recharge to the Grande Ronde Basalt from the nearby Palouse River which does incise
very deeply into the Wanapum Basalt, almost to the top of the Grande Ronde Basalt
(GWMA, 2009b).

Principal Components Analysis

The results of the principal components analysis are summarized in Table 3 and Figure
20, which shows the standard deviation (eigenvalues) of the PCs and the cumulative
amount of the data variance explained (scree plot). Although there is no rigorous method
for determining how many PCs are significant, commonly used conventions include
retaining only those PCs for which the standard deviation is greater than 1, or those PCs
which have a natural break in slope on the scree plot. The eigenvalues of the first two
PCs are greater than 2, while PC3 with a standard deviation of just less than 1 may also
be considered potentially significant. The first 2 PCs account for 71 percent of the
variance; including PC3 increases this to 78 percent.

Figure 21 shows the loadings of the original variables on the first three PCs. PC1 is
characterized by positive loadings of F, temperature, pH, SiO,, Na, and K, plus negative
loadings of Ca, Mg, and NO3. This PC is interpreted as representing chemical evolution,
or aging, of CRBG groundwater — reflecting the dominant water-rock reactions described
earlier (dissolution of basalt and precipitation of zeolites and clays), plus the absence of
nitrate from old groundwaters that predate agricultural activity. This interpretation is
supported by the strong association between the PC1 scores on the samples and the cation
ratio (Figure 22).

The second PC has high loadings of TDS, Cl, SO4, alkalinity, Na, and K, as well as
smaller positive loadings for all the other variables. PC2 likely represents a combination
of processes, including recharge of high TDS waters.

The third PC has high positive loadings of SiO, and NOs, and negative loading of K. The
high nitrate loading suggests recharge from irrigated agriculture. The silica and potassium
loadings may reflect weathering reactions between infiltrating waters within suprabasalt
sediments, resulting in a net release of silica to groundwater from dissolution of detrital
silicate minerals and formation of secondary potassium bearing clay minerals such as
illite. An alternative interpretation for the silica loading is that it may reflect the ready
dissolution of silica from basalt glass. (Recall from Figure 10 that even the least
chemically evolved groundwaters in the CRBG already are at apparent saturation with
respect to amorphous silica, indicating a relatively rapid process.)

Figures 23 to 26 are biplots (scatter plots) showing the relationship between PC1 and PC2
scores of the samples, as coded by their phenon level 212 cluster assignments and the
well geology (Figure 23 and 24, respectively), and similarly between PC1 and PC3
(Figures 25 and 26, respectively). The most obvious feature of the PC1 versus PC2
biplots is that the higher PC1 scores tend to approach zero for PC2, whereas samples with
negative scores for PC1 (i.e. relatively young, unevolved waters) appear to diverge
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towards high positive or high negative scores for PC2. These two extremes appear to
represent different end-members for recharge — high TDS waters whose quality is likely
influenced by agricultural activities (high NOs, SO4, Cl) associated with positive PC2
scores, and low TDS waters likely representing recharge of the CRBG aquifers from
canals, streams, and precipitation (negative PC2 scores). Most of the samples in Figure
23 belonging to cluster 212-6 (labeled Group 6 on the legend) have negative PC1 and
PC2 scores, which is consistent with the observation that many of the wells from which
these samples were collected are in the vicinity of natural drainages, coulees, or bodies of
fresh water.

The relationship between PC1 and PC3 is slightly different and requires a somewhat
more complex interpretation. There is a modest tendency for samples with negative PC1
scores to have positive PC3 scores, likely due to the opposite loadings of NO3 on PC1
and PC3. However, there is also an apparent trend of increasing PC3 scores with
increasing positive PC1 scores, which likely reflects the positive loading of silica on both
PCs. If this is the case, then a basalt source for silica rather than weathering of
suprabasalt sediments is favored.

Figures 27 through 30 show the spatial distribution of the PC1 and PC2 scores within the
Wanapum Basalt and Grande Ronde Basalt. For PC1, the scores are color coded so that
blue symbols represent less evolved waters while red symbols represent older, more
evolved water.

In the Wanapum Basalt, the spatial distribution of PC1 scores suggests the presence of
localized groundwater flow systems in Lincoln and Adams counties. For example, higher
PC1 scores are seen near Sprague than in areas that lie downgradient of Sprague (to the
south along Cow Creek, and to the southwest at Ritzville and in the upper reaches of
Rocky Coulee). This suggests that Wanapum groundwater near Sprague might have only
limited connection to Wanapum groundwater to the south and southwest. Additionally,
the evolution from young water (low PC1 scores) near Ritzville to old water north and
northwest of Lind suggests that groundwater movement in these areas occurs at very slow
rates. Another example of potential compartmentalization of Wanapum Basalt
groundwater systems is in southwestern Lincoln County and northwestern Adams
County. Wanapum Basalt wells in southwestern Lincoln County show low PC1 scores,
while nearby Wanapum Basalt wells just to the south (in northwestern Lincoln County)
show moderate to high PC1 scores. This difference suggests that Wanapum Basalt
groundwater could exist as separate flow systems in these two areas.

In the Grande Ronde Basalt, PC1 scores are generally high in the central portion of
GWMA (southwest of Odessa), which is indicative of old, chemically evolved
groundwaters (Figure 28). However, high PC1 scores also occur in several locations in
the northeastern and east-central portions of GWMA, as shown by the red and orange
symbols in Figure 28. Such samples are seen in Marlin Hollow (east of Highway 21,
about halfway between the towns of Odessa and Wilbur), in the City of Davenport, and at
all six Grande Ronde Basalt wells located around Ritzville and Sprague. Additionally,
many of these Grande Ronde Basalt groundwater samples are from wells that are open
not only to the Grande Ronde Basalt, but also to the Wanapum Basalt. These
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observations suggest that near the eastern and northeastern limits of GWMA,
groundwater zones in the Grande Ronde Basalt and the deep Wanapum Basalt contain
highly evolved groundwater that was recharged in the past by ancient water sources,
rather than recently by young water sources.

The distribution of scores for PC2 in the Wanapum Basalt (Figure 29) indicates that low
TDS recharge waters (negative scores, blue colors) tend to dominate in the north and east,
while recharge of high TDS waters (positive scores, orange to red colors) are significant
within the Columbia Basin Irrigation Project (CBIP) on the west side of GWMA. The
high TDS water (high PC2 score) for the Wanapum Basalt within the CBIP likely arises
from infiltration of irrigation water and associated salts. This infiltration occurs on the
irrigated lands and from collection facilities that receive irrigation runoff and return
flows. These infiltrating waters move through surficial sediments and into the underlying
upper Wanapum Basalt, which is relatively close to the ground surface in much of the
CBIP service area. In contrast, in the area east of the CBIP service area, there are fewer
irrigation return facilities, and the groundwater-bearing interflow zones for Wanapum
Basalt wells (and their groundwater samples) tend to lie deeper in this area than in the
CBIP service area. Hence, the water quality results for the Wanapum Basalt show less
influence from agricultural water recharge east of the CBIP than within the CBIP.

Within the Grande Ronde Basalt (Figure 30), PC2 scores tend to be negative between
Ephrata and Coulee City and between Wilbur, Davenport, and Sprague indicating some
recharge by low TDS waters in these areas. In the central GWMA, PC2 scores are closer
to zero, indicating that little, if any, recharge occurs to the Grande Ronde Basalt over a
significant area (i.e. from Odessa to Connell, and from Ritzville to Moses Lake). In the
Royal Basin (southwestern Grant County), and sporadically in other parts of GWMA,
there is some evidence of recharge of high TDS waters to the Grande Ronde Basalt;
however, the spatially discontinuous distribution of the high PC2 scores suggests a
localized effect such as well leakage to be the likely cause.

CONCLUSIONS

This study examined the hydrochemical variations in CRBG aquifers within the
Columbia Basin GWMA using geochemical modeling and exploratory data analysis
methods to identify chemical signatures and compositional vectors that (1) can serve as
proxies for groundwater age (residence time) and (2) can be used to identify and
distinguish potential recharge sources to the CRBG aquifers, both on regional and local
scales. This study demonstrates the use geochemical concepts and statistical data
evaluation to understand complex groundwater interactions. The findings presented here,
combined with other hydrologic information provide a basis for developing the
conceptual groundwater model discussed in GWMA (2009c).

Using geochemical signatures, such as the cation ratio (Na+K)/(Na+K+Ca+Mg), plus
multivariate statistical methods (hierarchical clustering analysis and principal
components analysis) and spatial mapping, it was possible to delineate regional
hydrochemical patterns that reflect the relative residence times of groundwater and
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reveal regional flow patterns within different CRBG aquifers. These patterns appear to
include changes that are very suggestive of lateral variations in the groundwater flow
system. Where these variations suggest the increased presence of less evolved water,
potential recharge areas are suggested. Conversely, where variations suggest the
presence of highly evolved (older) groundwater, the presence of barriers or impediments
to groundwater flow must be suspected. In addition, multivariate exploratory data
analysis provided information on the nature and spatial distribution of recharge.

This geochemical analysis of the CRBG aquifer system identified several contrasting
sources of recharge in the area: (1) surface waters of relatively low dissolved solids
content that likely enter the CRBG aquifers where interflow zones are intersected by
drainage channels with perennial or episodic water flows; (2) infiltration of waters with
higher dissolved salt content, associated with agricultural activities mainly within the
boundaries of the Columbia Basin Irrigation Project on the western side of the GWMA,;
(3) modern recharge from the east and northeast, primarily to the Wanapum Basalt and
possibly, to a much lesser extent, to the upper Grande Ronde Basalt in localized areas;
and (4) isolated occurrences of relatively young water in areas that are otherwise
characterized by chemically more evolved groundwater, indicating a local effect arising
from well construction influences, which can consist of leaky surface seals and/or long
open boreholes that cross-connect multiple CRBG water-bearing interflow zones.

Apart from local well effects, portions of the Wanapum Basalt aquifer system and the
majority of the Grande Ronde Basalt aquifer system in the central GWMA show little
hydrochemical evidence of ongoing modern recharge. Based on the data evaluation
discussed in this report, it is extremely likely that significant portions of the aquifer
systems within the Wanapum Basalt and Grande Ronde Basalt receive little or no
recharge of younger water. In addition, if these portions of the aquifer system are seeing
recharge, groundwater inflow into them is extremely slow and groundwater discharge is
extremely small, to essentially nonexistent. While consideration of the groundwater
geochemistry provides valuable constraints and insights into hydrologic processes and
dynamics in the CRBG aquifer system, this approach does not consider time in a direct
manner.
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Series |Group |Formation Member e Magm.etlc
Age (m.y.)| Polarity
Lower Monumental Member 6 N
Ice Harbor Member 85
5 Basalt of Goose Island N
& Basalt of Martindale R
=] Basalt of Basin City N
Buford Member R
Elephant Mountain Member 10.5 N, T
Pomona Member 12 R
Esquatzel Member
Weissenfels Member
saddle Basalt of Slipper-r)r Creek N
= Basalt of Tenmile Creek N
Mountains Basalt of Lewiston Orchards N
Basalt Basalt of Cloverland N
Asotin Member 13
Basalt of Huntzinger N
Wilbur Creek Member
Basalt of Lapwai N
Basalt of Wahluke N
Umatilla Member
§' o Basalt of Sillusi N
= 3 Basalt of Umatilla N
E % Priest Rapids Member 14.5
E g Basalt of Lolo R
E o 8w Basalt of Rosalia R
o g = "_; Roza Member T,R
R S _g b Shumaker Creek Member N
= e | o Frenchman Springs Member
% E Wanapum Basalt of Lyons Ferry N
E| = Basalt of Sentinel Gap N
S| & Basalt Basalt of Sand Hollow 15.3 N
'3 Basalt of Silver Falls N,E
Basalt of Ginkgo 15.6 E
Basalt of Palouse Falls E
Eckler Mountain Member
Basalt of Dodge N
Basalt of Robinette Mountain N
Vantage Horizon
Sentinel Bluffs Memt 15.6
Slack Canyon member
Fields Springs member
Winter Water b N,
¥ Umt b
i Ortley b
2 Grande Armstrong Cany b
H Ronde Meyer Ridge member
& Basalt Grouse Creek member R
Wapshilla Ridge member L
P Mt. Horrible b
- E:a: China Creek member N
[} Downy Gulch member !
% Center Creek b
= Rogersburg b R
Teepee Butte Member L
Buckhorn Springs member 16.5
Imnaha i
Basalt N,
175 R,

Figure 1. Stratigraphic nomenclature for the Columbia River Basalt Group (after
Tolan et al, 1989; Reidel et al., 1989b).
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Figure 20. Eigenvalues of the principal components (upper panel) and scree plot
(lower panel).
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Figure 21. Variable loadings on the first three principal components.
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Figure 22. Correlation of PC1 scores with cation ratio. SW - wells producing from Saddle Mountains and Wanapum Basalts, W - wells
producing from the Wanapum Basalt, WG - wells producing from the Wanapum and Grande Ronde Basalts, G - wells producing from
the Grande Ronde Basalt.
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Figure 24. Biplot of PC1 against PC 2 with samples coded according to well geology. SW - wells producing from Saddle Mountains and Wanapum
Basalts, W - wells producing from the Wanapum Basalt, WG - wells producing from the Wanapum and Grande Ronde Basalts, G - wells producing
from the Grande Ronde Basalt.
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Figure 26. Biplot of PC1 against PC3 with samples coded according to well geology. SW - wells producing from Saddle Mountains and Wanapum
Basalts, W - wells producing from the Wanapum Basalt, WG - wells producing from the Wanapum and Grande Ronde Basalts, G - wells producing
from the Grande Ronde Basalt.
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Figure 27. PC1 scores for groundwater samples from
wells producing from the Wanapum Basalt.
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Figure 28. PC1 scores for groundwater samples from
wells producing from the Grande Ronde Basalt.
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Figure 29. PC2 scores for groundwater samples from
wells producing from the Wanapum Basalt.
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Figure 30. PC2 scores for groundwater samples from
wells producing from the Grande Ronde Basalt.



Table 1. CRBG and Ellensburg Formation (EF) Stratigraphy

and Geologic Unit Codes

Geologic Unit / Explanation | Formation Code
Top of Basalt (beneath sediment cover) TOB
Ice Harbor Member Tih
Levey Member (EF) Tel
Elephant Mountain Member Tem
Rattlesnake Ridge Member (EF) Terr
Pomona Member Tp
Selah Member (EF) Saddle Mountains Tes
Esquatzel Member Basalt Teq
Asotin Member Ta
Wilbur Creek Member Twc
Umatilla Member Tu
Mabton Member (EF) Temb
Priest Rapids Member Tpr
Roza Member Wanapum Basalt Tr
Frenchman Springs Member Tf
Sentinel Bluffs Member Tgsb
Umatanum Member Tgu
Ortley Member Grande Ronde Tgo
Grouse Creek Member Basalt Tgg
Washilla Ridge Member Tgwr
Grande Ronde (undifferentiated) Tgud




Table 2. Hierarchical cluster analysis results for CRBG groundeater in the Columbia BAsin GWMA. Cluster hydrochemical characteristics are summarized for linkage distances of 500 (2 groups), 300 (5 groups), and 212 (9 groups).

All Data

All Data (n = 785, 100%)

Median | Min Max
Ca (mg/L) 23.1 0.77 180
Mg (mg/L) 11 0.05 106
Na (mg/L) 32.2 5 130
K (mg/L) 6.1 0.3 29
Alkalinity (mg/L) 139 42 405
S0, (mg/L) 24 0.2 600
Cl (mg/L) 10.2 0.9 300
F (mg/L) 0.50 0.05 13
NO;-N (mg/L) 0.63 <0.01 48.8
Sio, (mg/L) 49 5.8 174
pH 7.9 6.0 9.4
Temperature (°C) 16.4 5.0 36.7
TDS (mg/L) 386 142 1765
Cation Ratio 0.36 0.07 0.99

Distance = 500

Group 1 (n =754, 96%)

Median | Min | Max
Ca (mg/L) 23 0.77 99
Mg (mg/L) 11 0.05 55
Na (mg/L) 32 5 130
K (mg/L) 6 0.3 29
Alkalinity (mg/L) 139 42 405
S0, (mg/L) 23 0.2 120
I (mg/L) 10 0.9 120
F (mg/L) 0.50 0.1 13
NO;-N (mg/L) 0.56 <0.01 35
Sio, (mg/L) 49 5.8 174
pH 7.9 6.0 9.4
Temperature (°C) 16.4 5.0 36.7
TDS (mg/L) 378 142 1068
Cation Ratio 0.37 0.07 0.99

Group 2 (n =31, 4%)

Median | Min Max
74 45 180
47 26 106
45 18 120
7.7 0.9 13.0
232 102 278
250 120 600
260 2.1 300
0.3 0.05 1.4
22 0.1 48.8
39 30 88
7.3 7.1 8.2

13.6 12.8 25.2
1048 723 1765
0.19 0.07 0.52

Distance = 300

Group 1 (n =684, 87%)

Group 4 (n =70, 9%)

Group 3 (n = 23, 3%)

Group 2 (n =5, 0.6%)

Group 5 (n =3, 0.4%)

Median | Min Max Median Min Max Median | Min Max Median Min Max Median Min Max
Ca (mg/L) 22 0.77 99 51 28 85 72 45 111 141 140 180 140 123 145
Mg (mg/L) 9.9 0.05 49 24.5 16 55 39 26 88 75 64 106 70 68 87
Na (mg/L) 30 5 115 38 10 130 36 18 110 110 42 120 45 38 76
K (mg/L) 5.8 0.3 29 7.1 1.9 21 7.1 0.9 13 7.2 6.7 11.8 13 9.9 13
Alkalinity (mg/L) 136 42 244 239 184 405 172 102 278 232 208 241 185 182 249
SO, (mg/L) 22 0.2 110 38 10 120 180 120 280 250 227 368 486 468 600
Cl (mg/L) 9.77 0.9 120 18 1.8 63 48 18 120 260 128 300 4 2.1 50
F (mg/L) 0.56 0.1 13 0.4 0.2 0.9 0.5 0.3 1.1 0.3 0.05 0.3 1.2 0.9 1.4
NO;-N (mg/L) 0.49 <0.01 35 2.54 0.09 30 7.46 0.1 26 22 19 48.8 0.70 0.41 151
Sio, (mg/L) 49 5.8 174 46.5 32 100 50 40 72 39 37 88 32 30 41
pH 8.0 6.0 9.4 7.7 7.2 8.0 7.7 7.2 8.1 73 7.1 7.9 7.7 7.7 8.2
Temperature (°C) 16.7 5.0 36.7 15.2 11.6 29.6 15.4 12.8 25.2 13.6 13.4 15.1 14.5 13.9 14.8
TDS (mg/L) 368 142 782 605 449 1068 944 723 1222 1611 1471 1707 1654 1493 1765
Cation Ratio 0.39 0.08 0.99 0.29 0.07 0.61 0.18 0.07 0.52 0.26 0.11 0.29 0.14 0.14 0.22

Distance = 212 Group 1 (n =482, 62%) Group 2 (n =66, 8%) Group 3 (n =136, 17%) Group 6 (n =63, 8%) Group 8 (n=7,1%) Group 5 (n =13, 1.7%) Group 7 (n =10, 1.3%) Group 4 (n =5, 0.6%) Group 9 (n =3, 0.4%)

Median | Min | Max Median | Min Max Median | Min Max Median | Min | Max Median | Min Max Median | Min | Max Median | Min | Max Median | Min | Max Median | Min Max
Ca (mg/L) 20 2.4 57 4 0.77 41.6 40 5.6 99 52 28 85 40 35 72 74 58 92 69.5 45 111 141 140 180 140 123 145
Mg (mg/L) 9.1 0.14 31 1.1 0.05 14.8 21.5 3.2 49 24 16 55 35 19 37 39 26.4 59 41.5 26 88 75 64 106 70 68 87
Na (mg/L) 26 5 86 77 33.2 115 32.6 13 86 37 10 72 110 80 130 36 18 62.7 60.1 18 110 110 42 120 45 38 76
K (mg/L) 5.1 0.7 29 8.15 0.3 26.0 6.2 1.9 26 7.1 1.9 13 11 6.4 21 4.6 4 11 9.5 0.9 13 7.2 6.7 11.7907262 13 9.9 13
Alkalinity (mg/L) 128 42 166 148 112 244 171 107 218 235 184 307 370 310 405 169 102 213 201 144 278 232 208 241 185 182 249
SO, (mg/L) 17 8 74 21.5 0.2 52.7 49.35 12 110 37 10 120 78 16 110 130 120 200 250 180 280 250 227 368 486 468 600
Cl (mg/L) 8 0.9 38 12.7 3.5 85 21 3 120 18 1.8 61 47 13 63 53 37 120 24.5 18 117 260 128 300 4 2.1 50
F (mg/L) 0.5 0.1 2.6 2.3 0.30 13 0.5 0.2 i3 0.4 0.2 0.9 0.6 0.6 0.7 0.4 0.3 0.6 0.7 0.3 1.1 0.3 0.05 0.3 1.2 0.9 1.4
NO;-N (mg/L) 0.44 0.01 12 0.1 <0.01 4.0 3.55 0.02 35 2,94 0.09 30 0.39 0.10 3.70 8.20 1.22 26 3.97 0.10 10.17 22 19 49 0.70 0.41 151
Sio, (mg/L) 48 5.8 85 83 46 174 48 25 92 45 32 86 56 45 100 45 40 63 53 41 72 39 37 88 32 30 41
pH 8.0 6.0 9.4 8.7 7.1 9.4 7.8 7.1 8.5 7.7 7.3 8.0 75 7.2 7.7 7.7 7.4 8.1 7.6 7.2 8.0 7.3 7.1 7.9 7.7 7.7 8.2
Temperature (°C) 16.0 5.0 28.0 24.7 12.3 36.7 16.2 8.3 24.5 15.1 11.6 20.8 15.8 11.8 29.6 15.2 14.0 17.7 17.1 12.8 25.2 13.6 13.4 15.1 14.5 13.9 14.8
TDS (mg/L) 342 142 535 424 329 517 527 367 782 579 449 876 848 842 1068 784 723 1054 1052 886 1222 1611 1471 1707 1654 1493 1765
Cation Ratio 0.39 0.08 0.96 0.93 0.33 0.99 0.32 0.11 0.89 0.28 0.07 0.45 0.46 0.43 0.61 0.18 0.11 0.36 0.24 0.07 0.52 0.26 0.11 0.29 0.14 0.14 0.22




Table 3. Principal component analysis results for CRBG groundwater in GWMA

Variable PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9 PC10 PC11 PC12 PC13
Calcium -0.40 0.13 -0.06 0.17 -0.08 0.23 -0.11 0.04 0.07 -0.21 0.25 -0.54 -0.55
Magnesium -0.38 0.12 -0.12 0.26 -0.13 0.27 -0.16 -0.27 0.17 -0.38 0.24 0.44 0.38
Sodium 0.25 0.36 -0.14 -0.09 -0.06 -0.42 0.01 -0.08 -0.04 0.09 0.72 0.18 -0.17
Potassium 0.17 0.27 -0.61 0.28 0.36 0.06 0.45 -0.11 0.22 -0.01 -0.19 -0.10 0.01
Alkalinity -0.04 0.38 -0.05 0.16 -0.77 -0.05 0.19 0.12 -0.03 0.17 -0.33 0.15 -0.13
Sulfate -0.18 0.38 -0.14 -0.14 0.30 0.18 -0.49 -0.18 -0.23 0.41 -0.24 0.25 -0.22
Nitrate-N -0.32 0.13 0.41 -0.19 0.14 0.07 0.63 -0.43 -0.20 0.07 0.04 0.07 -0.10
Chloride -0.13 0.40 0.17 -0.32 0.24 -0.18 0.04 0.49 0.21 -0.48 -0.19 0.19 -0.09
Fluoride 0.38 0.14 0.02 -0.10 -0.11 -0.11 -0.20 -0.53 -0.27 -0.55 -0.26 -0.17 -0.08
Silica 0.26 0.17 0.56 0.50 0.15 -0.04 -0.14 -0.16 0.47 0.13 -0.06 0.04 -0.14
Temperature 0.34 0.17 0.16 0.30 0.11 0.49 0.11 0.35 -0.55 -0.12 0.17 0.11 0.02
pH 0.33 0.10 0.01 -0.53 -0.18 0.60 0.03 -0.08 0.43 0.08 0.12 -0.04 0.00
TDS -0.10 0.47 0.14 -0.04 0.00 -0.07 -0.10 0.03 -0.06 0.16 0.06 -0.54 0.64

Importance of components
Standard deviation 2.271 2.013 0.948 0.814 0.768 0.618 0.596 0.494 0.471 0.430 0.347 0.274 0.228
Proportion of variance 0.397 0.312 0.069 0.051 0.045 0.029 0.027 0.019 0.017 0.014 0.009 0.006 0.004
Cumulative variance explained 0.397 0.709 0.778 0.829 0.874 0.904 0.931 0.950 0.967 0.981 0.990 0.996 1.000




Appendix A - GWMA Hydrochemical Data

Temperature Specific pH Redm'( Dissolved | Total Dl'ssolved Calcium Magnesium Sodium Potassium Alkalinity Chloride Fluoride Nitrate-N Sulfate
Sample ID Conductance Potential Oxvgen Solids
(°c) (uS/cm) (mv) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L CaCO;) (mg/L) (mg/L) (mg/L) (mg/L)

BA0O1 14.6 790 7.4 8.0 508 73 43 18 4.1 169 48 0.4 9.2 130
BA002 15.4 775 7.7 7.8 524 74 43 18 4.0 181 49 0.4 12 130
BA003 15.7 791 7.7 7.6 512 74 43 18 4.4 175 48 0.4 12 120
BA0O6 19.9 445 7.4 323 28 19 39 7.7 225 6.3 0.9 0.14 10
BA0O7 20.1 446 7.7 322 28 19 39 7.7 229 6.2 0.9 <0.1 11
BA008 19.9 427 7.7 0.1 325 29 19 40 7.1 230 6.1 0.8 <0.1 11
BA010 13.9 392 7.2 256 38 17 18 3.8 175 9.5 0.4 0.11 17
BAO11 17.0 524 7.9 350 35 17 53 9.2 240 12 0.6 1.6 19
BA012 16.2 612 8.0 404 53 24 42 8.7 271 19 0.5 4.2 25
BAO13 16.4 543 8.0 376 44 20 47 8.5 249 16 0.5 3.2 23
BA016 12.0 339 8.1 226.5 18.0 8.5 36 9.4 141 8.2 0.9 0.27 22
BA017 16.2 542 7.7 9.8 330 58 20 14 3.6 129 36 0.3 12 22
BA018 16.9 767 8.0 9.2 504 90 28 16 4.6 132 58 0.2 35 33
BAO19 17.2 616 8.1 7.3 411 68 23 15 3.9 125 46 0.2 25 26
BA020 28.7 381 9.1 0.5 297 3.7 1.1 78 8.6 146 11 2.8 <0.1 21
BA021 398 8.0 1.9 282.5 15.3 9.8 47 16.2 153 9.77 0.67 1.15 31.5
BA022 21.0 403 8.0 1.5 278 16 11 50 15.0 150 8.7 0.6 1.1 32
BA023 24.2 400 7.7 297 10.0 4.7 54 29.0 144 13 0.8 0.03 49
BA025 25.4 348 8.3 1.0 259 9.3 4.9 57 7.0 141 9.8 1.8 0.18 18
BA026 25.6 341 8.4 0.8 254 9.5 4.8 57 7.1 144 9.1 1.8 <0.1 13
BA027 23.1 400 8.8 0.4 294 9.6 4.9 69 11.0 153 11 2.3 <0.1 29
BA028 24.9 379 8.7 0.7 283 7.0 3.7 68 10.0 146 13 3 <0.1 24
BA029 22.9 393 8.8 3.3 283 9.5 5.2 65 10.0 150 10 2.3 <0.1 28
BA030 22.7 396 7.8 286 14.0 6.9 54 13.0 138 11 1.7 <0.1 42
BA031 26.0 325 8.6 3.1 251 10.0 4.6 50 8.6 134 8.8 1.7 0.26 17
BAO32 18.0 416 7.9 297 30 14 34 10.0 161 10 0.6 0.16 41
BA033 17.7 362 8.6 1.8 252 13 12 42 6.4 119 15 1 1.3 32
BA034 19.1 354 8.7 257 12 11 46 7.0 125 17 1.3 1.1 26
BA035 15.0 297 8.2 238.5 10.0 2.1 51 8.8 131 9 1.6 0.20 10
BAO36 16.8 664 7.7 1.4 427.5 41 54 17 1.9 272 6.2 0.6 17 22
BA037 18.9 405 8.0 1.9 265 20 12 41 9.7 136 19 0.7 0.34 31
BA038 19.7 393 8.0 266 18 11 45 10.0 135 19 0.6 0.29 32
BA041 20.8 406 8.2 282 7.6 4.8 70 13.0 151 14 1.8 0.05 30
BA042 14.3 298 8.2 5.1 210 17 12 26 7.1 144 4.1 0.4 1.2 7.7
BA043 14.9 297 8.1 5.1 207 17 12 27 7.2 145 4.1 0.4 0.49 8

BA044 15.1 301 8.1 3.8 208 17 13 25 7.1 145 4.2 0.4 0.48 7

BA046 16.9 318 8.4 4.3 217 31 12 16 3.7 128 11 0.3 1.5 14
BA047 17.0 330 8.6 4.5 240 27.0 9.6 27 4.8 127 15 0.9 1.6 16
BA048 18.9 338 8.5 0.7 235 30 12 20 4.2 129 16 0.5 2.1 18
BA0S50 25.9 450 9.3 1.4 351 6.7 3.3 89 8.3 162 16 4.8 0.58 34
BAO51 26.4 429 9.1 0.9 347 4.2 2.0 89 8.5 176 18 4.4 0.34 31
BAO52 26.6 443 9.3 0.8 333 4.9 2.2 88 8.3 156 14 4.3 0.36 31
BAOS56 8.2 296.5 3.8 1.8 78 13.0 156 16 2.5 0.1 25
BA058 16.4 272 7.6 7.9 196 28 11 13 3.1 125 6.3 0.3 0.76 7.5
BA059 16.6 266 7.9 8.1 194 28 11 12 3.3 123 6.1 0.3 0.7 7.6
BA0O60 664 7.7 8.6 438 43.3 30.2 48 6.0 194 35.5 0.53 2.23 81.3
BA061 18.5 714 7.8 6.8 469 52 34 51 6.4 169 42 0.5 6 97
BA062 23.0 393 8.6 293.5 3.0 0.8 81 12.0 149 14 2.8 0.00 27
BA063 24.6 396 8.3 0.3 305 1.8 0.5 81 12.0 170 14 2.6 0.17 26
BAO64 24.8 382 8.5 282 1.6 0.4 77 12.0 148 12 2.6 <0.1 26
BA065 15.8 266 7.4 8.2 192 26 11 12 2.9 123 4.8 0.3 1.8 6.2
BA066 15.9 260 7.9 8.4 190 27 11 12 2.7 127 4.9 0.3 0.54 6.3
BA067 15.9 266 7.9 8.8 187 26.0 10.0 12 2.9 121 4.7 0.3 0.56 6

BA068 16.0 404 8.1 6.3 269.5 16 25 30 2.7 150 5 0.5 5.5 30
BA069 15.5 352 8.1 8.2 254 12.8 22.2 28 2.2 146 3.47 0.58 4.86 21.8
BA070 21.3 378 9.0 5.3 294 6.8 2.6 68 11.0 151 11 1.8 0.25 22
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Appendix A - GWMA Hydrochemical Data

Temperature Specific pH Redm'( Dissolved | Total Dl'ssolved Calcium Magnesium Sodium Potassium Alkalinity Chloride Fluoride Nitrate-N Sulfate
Sample ID Conductance Potential Oxvgen Solids
(°q) (uS/cm) (mv) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L CaCO;) (mg/L) (mg/L) (mg/L) (mg/L)

BAO71 29.7 353 9.0 248 0.1 294 2.0 0.1 75 8.5 147 9.9 2.4 <0.1 15
BA072 30.0 348 9.0 1.2 291 1.9 0.2 75 8.1 145 11 2.5 <0.1 14
BA073 25.8 322 8.5 0.2 260 7.1 1.9 60 9.5 144 6.8 1.7 0.26 13
BA074 25.7 322 8.6 387 0.3 259 6.7 1.7 62 9.2 140 7.6 1.6 0.74 15
BA0O75 16.1 236 8.3 174 25.0 9.3 9.1 3.4 119 2.1 0.2 0.33 3.6
BAO76 17.5 236 8.0 25.0 9.4 9.6 3.5 120 2.2 0.2 0.34 <5
BAO77 17.6 243 7.8 25.0 9.1 9.6 3.6 116 2.2 0.2 0.27 <5
BA078 26.2 376 9.4 0.5 310 2.9 1.1 78 7.2 164 11 3.7 <0.1 14
BA079 26.2 362 9.2 0.7 303 2.9 1.1 77 7.4 164 12 2.8 0.1 12
BA0O8O 24.4 399 8.3 0.3 295 17.0 4.8 57 11.0 146 18 1.5 0.24 31
BA081 12.3 288 7.9 7.4 207 23 13 20 3.4 141 2.8 0.5 0.37 8.3
BA082 20.1 282 7.8 202 22 13 20 3.5 139 3 0.4 0.51 9

BA083 19.6 290 8.0 6.9 208 23 13 20 3.5 139 2.8 0.4 0.5 10
BAO84 15.5 373 7.9 254.5 15 19 32 1.7 118 24 0.8 0.63 33
BA085 16.0 405 8.1 269.5 18 25 26 2.2 125 22 0.7 0.38 44
BA087 23.0 313 8.2 0.9 250 14.0 3.9 50 7.8 128 10 1.5 0.57 16
BA088 22.9 308 8.3 0.7 241 13.0 3.5 46 8.3 132 9.7 1.5 0.77 12
BA0O89 234 313 8.1 332 0.2 245 12.0 3.1 47 8.7 130 8.8 1.5 0.35 13
BA090 14.3 355 8.2 8.9 232 43 13 8.5 2.6 143 11 0.2 4 14
BA091 13.9 341 7.6 9.3 226 44 13 8.3 2.7 137 13 0.2 3.5 12
BA092 14.2 343 7.8 7.3 225 43 12 8.2 2.5 134 13 0.2 3.6 13
BA093 14.6 354 7.7 4.4 260 23 12 32 9.1 143 10 0.6 0.32 24
BA094 19.8 356 7.9 5.1 265 22 12 32 9.2 148 12 0.5 0.68 25
BA095 20.1 365 7.9 4.4 256 22 12 31 9.0 143 12 0.5 0.35 26
BA096 540 7.7 5.2 349.5 48 32 17 5.7 216 7.2 0.6 3.9 39
BA097 14.8 707 7.8 8.0 489 52 37 44 9.2 218 21 0.7 5.9 110
BA098 16.8 661 7.9 7.1 460 44 29 50 11.0 198 23 0.6 6.9 100
BA099 15.2 396 8.0 258 39 16 12 3.1 114 26 0.3 6.6 19
BA100 17.3 377 7.6 8.8 254 40 15 13 3.3 112 27 0.3 6.1 17
BA101 17.2 386 7.8 8.3 256 39 15 14 3.2 114 23 0.3 6.4 19
BA102 15.1 817 7.4 8.0 499 64 39 33 13.0 278 18 0.3 5.7 83
BA103 15.8 743 7.7 7.8 504 63 38 33 13.0 283 20 0.3 8 80
BA104 15.1 716 7.7 7.8 469 62 39 29 8.4 275 12 0.4 9.3 60
BA105 15.9 725 7.9 1.4 465 58 30 47 6.2 225 54 0.4 3.7 80
BA106 14.9 798 7.6 7.6 506 75 38 34 3.6 241 55 0.3 6.1 80
BA107 12.0 410 8.0 268.5 18.0 8.0 46 17.0 116 12 0.6 0.02 62
BA110 18.5 378 8.1 4.5 280 22.0 7.7 43 8.8 144 11 1.1 2.4 30
BA111l 18.0 377 8.1 5.2 272 23.0 7.9 42 8.9 134 13 1.1 2.6 27
BA112 14.0 217 8.2 149.5 12 15 11 1.0 99 1 0.3 0.14 13
BA114 14.0 258 8.1 179.5 16 17 13 1.3 121 2.2 0.4 0.29 14
BA115 14.6 639 7.7 7.7 416 47 30 43 5.3 236 12 0.4 8.8 53
BA116 14.8 696 7.9 6.9 457 51 34 45 4.8 235 31 0.4 12 53
BA117 14.8 998 7.6 6.2 584 76 48 48 3.4 261 61 0.4 22 50
BA119 19.6 295 8.3 255 8.6 1.9 56 7.7 139 8.1 2.1 0.02 5

BA120 14.6 251 7.7 184 22 11 13 3.2 123 3.4 0.4 1.1 5.3
BA121 14.7 259 7.7 8.0 183 22 11 13 3.1 123 3.7 0.4 1.1 5.5
BA122 15.3 349 7.7 7.8 231 31 16 15 3.4 156 7 0.3 1.6 11
BA123 19.1 307 8.2 1.0 244 9.5 2.4 55 7.5 134 10 0.5 0.35 7.7
BA124 19.2 305 7.8 0.6 237 9.0 2.2 52 7.5 131 10 1.9 0.22 7

BA125 19.2 305 8.3 1.0 236 8.8 2.3 52 7.7 137 10 2.1 0.24 7

BA126 27.9 298 8.3 0.1 245 11.0 2.9 50 7.8 143 6.5 1.5 <0.1 9.2
BA127 27.5 293 8.0 0.3 233 13.0 3.5 45 7.5 134 6.3 1.4 0.1 9

BA128 27.3 297 8.2 302 0.1 239 11.0 2.9 45 7.5 127 12 1.5 0.18 9

BA130 11.9 565 7.3 4.8 351 54 23 21 2.4 149 32 0.2 14 28
BA131 12.6 400 7.1 5.0 264 38 17 17 2.0 125 14 0.2 9 22
BA132 12.2 418 7.3 4.1 278 42 17 16 2.2 125 17 0.2 10 20
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Appendix A - GWMA Hydrochemical Data

Temperature Specific pH Redm'( Dissolved | Total Dl'ssolved Calcium Magnesium Sodium Potassium Alkalinity Chloride Fluoride Nitrate-N Sulfate
Sample ID Conductance Potential Oxvgen Solids
(°q) (uS/cm) (mv) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L CaCO;) (mg/L) (mg/L) (mg/L) (mg/L)
BA133 26.6 282 8.0 1.3 222 12.0 3.3 41 7.4 133 5.6 1.7 0.15 5.9
BA134 26.7 283 8.2 1.5 222 13.0 3.4 42 7.4 132 5.6 1.6 0.15 6
BA135 23.6 307 8.3 8.3 244 9.2 3.0 52 7.4 148 6.8 1.6 <0.1 12
BA136 14.0 385 8.0 248.5 16 12 41 12.0 138 8 0.5 0.00 44
BA137 36.6 405 9.3 0.0 344 1.8 0.1 89 7.1 177 13 4.1 <0.1 12
BA138 36.7 394 9.2 0.2 327 1.9 0.3 87 6.8 173 13 3 <0.1 11
BA140 13.7 211 7.3 8.3 156 20.0 8.4 9.2 2.1 91 3.7 0.2 2.2 7.3
BA141 15.5 376 8.1 242.5 13.0 7.2 55 5.0 145 12 1.6 0.07 25
BA142 19.4 368 8.2 0.3 260 12.0 6.4 55 8.4 144 12 1.6 0.11 21
BA143 19.4 365 8.1 2.4 266 13.0 6.5 58 8.0 144 13 1.5 <0.1 19
BA144 17.7 350 8.3 0.4 247 13.0 4.8 48 14.0 136 10 0.6 <0.1 25
BA145 18.1 330 8.4 0.7 241 9.0 3.0 54 10.0 139 8.2 1.1 <0.1 15
BA146 18.6 304 8.3 287 0.1 214 6.9 2.1 53 9.5 134 6.9 1.3 <0.1 13
BA147 14.2 766 7.8 2.4 519 85 33 25 4.3 220 30 0.5 30 40
BA148 14.8 752 7.9 6.0 500 76 32 27 4.6 213 29 0.4 29 39
BA149 20.5 357 8.4 0.1 274 6.1 1.8 67 8.2 141 8.7 1.5 <0.1 32
BA150 21.6 377 8.3 217 0.2 275 5.8 1.6 69 8.7 169 10 1.5 <0.1 29
BA151 21.3 375 8.5 0.3 277 5.8 1.7 70 8.3 139 11 1.4 <0.1 31
BA152 18.7 310 8.2 2.6 228 14.0 8.4 38 5.6 134 7.3 1.4 2 9.2
BA153 15.7 322 8.3 5.5 233 21 13 26 5.1 135 10 0.7 3.4 13
BA154 18.7 320 8.2 2.5 241 17.0 9.3 36 5.7 134 8.5 1.2 3.7 12
BA155 14.6 411 7.6 282 34 16 29 4.7 188 8.9 0.3 2.8 14
BA156 17.3 333 8.0 4.1 238 24 11 25 7.8 119 7.6 0.5 3.9 25
BA157 17.7 326 8.0 5.7 232 21.0 10.0 27 9.1 121 6.1 0.5 3.2 22
BA158 18.2 357 8.2 5.5 248 26 13 22 7.4 127 8.1 0.4 5.1 25
BA159 14.9 333 7.9 8.4 227 34 15 15 2.1 147 7.8 0.2 2.6 10
BA160 12.9 275 7.9 182 31.0 7.4 9.1 2.0 88 12 0.1 4.9 16
BA161 14.5 245 8.2 6.0 160 24.0 7.1 12 2.6 87 9.6 0.3 2.2 11
BA162 14.1 234 8.0 6.8 161 24.0 6.6 12 2.5 82 9.4 0.3 2.2 12
BA163 19.6 368 8.0 0.2 264 18.0 8.3 43 9.9 146 12 1 0.19 28
BA164 20.9 333 8.1 0.5 251 17.0 7.2 43 8.7 140 9.6 1.2 0.13 20
BA165 21.1 333 7.9 0.4 251 16.0 6.9 43 9.1 140 9.1 1.3 <0.1 19
BA166 18.5 573 8.1 1.0 370 34 17 56 10.0 161 33 0.5 0.41 72
BA167 15.6 745 7.9 2.2 502.5 59.5 26.4 63 7.1 184 56.6 0.5 1.56 121
BA168 14.7 1245 7.6 7.4 841.5 111 47 84 7.7 239 117 0.43 4.04 241
BA170 25.9 368 8.6 0.1 287 3.9 0.5 76 8.0 149 13 1.9 <0.1 21
BA171 16.4 266 8.1 188 18.0 10.0 21 5.8 124 3.2 0.5 0.20 8.6
BA174 12.0 409 7.8 271.5 40.0 7.3 30 5.9 125 20 0.5 0.50 46
BA175 19.4 481 8.9 0.4 331 10.0 4.1 84 7.5 148 25 2.1 0.28 45
BA177 30.1 405 9.3 0.1 336 1.0 0.1 89 6.6 181 11 4.6 <0.1 5.1
BA178 32.3 408 9.4 0.3 331 1.0 0.0 90 6.6 185 12 4.9 <0.1 5
BA179 18.8 317 8.5 235.5 9.5 3.5 52 9.0 137 6.6 0.9 0.00 14
BA182 20.3 277 8.3 0.1 220 7.3 2.7 50 6.5 131 3.4 1.2 <0.1 12
BA183 20.6 277 8.2 0.1 214 7.1 2.7 49 6.8 127 3.6 1.1 0.22 10
BA185 21.0 298 9.0 0.3 241 4.6 1.5 58 7.2 151 5 2 <0.1 5.5
BA186 21.9 297 8.9 199 0.2 4.0 1.1 60 7.6 141 5.2 2.4 <0.1 <5
BA187 22.3 298 8.9 0.3 3.4 0.8 62 7.6 144 5.5 2.6 <0.1 <5
BA188 22.5 295 8.3 0.3 229 8.1 3.6 51 6.2 141 4.7 1.2 <0.1 11
BA189 12.0 350 8.0 229.5 22 11 33 8.3 144 9 0.7 0.05 25
BA190 18.0 735 7.9 6.3 457 58 24 50 9.1 121 79 0.5 3.1 110
BA191 12.3 439 7.6 287 42 16 27 3.8 193 8.3 0.3 0.72 25
BA192 24.3 319 8.8 0.2 249 4.4 1.7 62 8.0 149 6.8 2.6 <0.1 7.8
BA193 23.6 319 8.8 0.4 246 6.4 2.5 57 9.0 148 7.2 2.4 <0.1 9
BA194 31.3 319 9.0 0.1 258 2.1 0.5 67 6.9 150 6.1 3.2 <0.1 2.2
BA195 31.6 319 8.9 0.2 1.7 0.0 69 7.2 150 6.1 3.1 <0.1 <5
BA196 31.3 308 8.9 0.1 2.1 0.4 69 6.6 146 6.6 2.9 <0.1 <0.2
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Appendix A - GWMA Hydrochemical Data

Temperature Specific pH Redm'( Dissolved | Total Dl'ssolved Calcium Magnesium Sodium Potassium Alkalinity Chloride Fluoride Nitrate-N Sulfate
Sample ID Conductance Potential Oxvgen Solids
(°q) (uS/cm) (mv) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L CaCO;) (mg/L) (mg/L) (mg/L) (mg/L)

BA197 15.5 602 7.8 380.5 50 20 34 9.6 120 48 0.7 3.39 80
BA198 13.5 497 8.0 330 38 14 37 10.0 124 32 0.6 1.33 65
BA199 17.2 368 8.1 4.4 246 26.0 10.0 32 6.5 130 14 0.6 0.41 31
BA200 17.1 376 7.6 2.3 253 26 11 34 6.4 130 15 0.5 0.47 33
BA201 11.6 791 7.3 7.1 501 61 28 64 4.0 243 52 0.3 7.4 74
BA202 11.9 769 7.5 9.5 494 57 26 67 3.7 243 49 0.3 9 67
BA203 12.6 798 7.4 6.9 505 63 25 69 3.5 234 49 0.3 10 70
BA204 12.3 425 7.6 9.0 269 42 18 12 1.9 117 26 0.3 7.2 28
BA205 14.8 423 7.8 8.7 268 42 18 11 1.8 114 29 0.3 7.4 29
BA206 15.9 337 8.1 7.8 233 25.0 10.0 27 8.5 124 11 0.5 0.34 31
BA207 18.3 348 8.3 4.3 239 20.0 7.1 38 9.3 119 13 0.6 0.17 35
BA208 18.3 343 8.2 4.5 244 20.0 7.4 38 9.0 123 16 0.6 0.32 34
BA209 281 7.9 204.5 22.0 8.5 25 5.0 122 7.8 0.5 0.34 11
BA210 17.8 279 7.8 202 22.0 8.0 23 5.2 123 5.5 0.4 0.43 11
BA211 18.0 287 8.0 214.5 15.0 5.8 36 6.4 128 5.5 0.9 0.18 13
BA212 273 7.8 195 21.0 8.4 23 5.1 121 5.5 0.4 0.45 11
BA213 17.8 269 7.8 198 22.0 8.2 23 4.6 121 5.2 0.4 0.50 11
BA214 273 7.9 199 22.0 8.0 23 5.2 121 4.2 0.6 0.43 12
BA215 267 7.9 190.5 21.0 8.3 22 5.1 121 4.5 0.3 0.34 10
BA216 274 7.9 199 20.0 9.1 24 5.4 124 5.2 0.4 0.41 11
BA217 284 7.8 207 22.0 8.4 25 5.1 120 7.5 0.5 0.47 11
BA218 285 8.1 208 22.0 8.2 26 5.0 123 8.2 0.5 0.41 12
BA219 272 8.1 198.5 22.0 8.0 23 5.1 122 4.5 0.5 0.41 11
BA220 274 8.1 200 22.0 8.1 23 5.1 122 6.5 0.4 0.45 9.6
BA221 271 8.0 199 22.0 8.1 23 5.1 122 5.2 0.5 0.45 10
BA222 274 7.9 198.5 22.0 7.8 23 5.1 122 5.2 0.4 0.50 11
BA223 13.1 513 7.8 8.9 338 54 21 19 1.9 180 27 0.4 11 13
BA224 13.5 366 8.0 10.6 247 39 15 13 1.6 152 13 0.4 4.5 9

BA225 13.8 310 7.9 9.2 214 35 14 10 1.6 149 5.9 0.4 1.9 6

BA226 21.3 297 8.2 1.6 232 10.0 4.8 46 5.6 151 7 1.9 0.26 8.9
BA227 22.1 291 8.1 1.4 222 9.7 4.1 48 5.6 132 7.2 1.9 0.17 9

BA228 21.1 290 8.4 2.4 214 11.0 5.0 45 5.2 130 7.1 1.6 0.3 8

BA229 11.5 608 7.8 392.5 53 24 23 4.9 107 42 0.2 27.1 30
BA231 14.1 614 8.0 3.5 377 34 24 51 8.7 192 53 0.6 5.9 24
BA232 15.4 591 8.0 3.6 370 34 23 51 8.2 171 49 0.5 6 34
BA233 14.8 587 8.1 4.7 378 34 23 52 8.8 179 53 0.5 5.3 37
BA234 20.7 327 8.4 0.8 241 9.6 3.6 54 7.0 131 12 2.3 0.2 18
BA236 14.7 355 8.0 237 21.0 6.1 43 6.5 139 14 0.3 0.33 29
BA238 15.7 328 8.1 234 9.2 1.1 62 7.4 146 11 1.5 <0.1 19
BA239 11.9 380 8.0 1.9 256 40 13 19 3.7 122 22 0.4 0.52 35
BA240 14.1 436 8.1 7.3 284 44 14 20 4.3 129 32 0.4 1.9 42
BA241 14.4 358 8.2 6.6 238 37 12 19 3.8 125 17 0.4 0.46 31
BA242 18.9 487 8.0 2.5 330 29 15 44 8.6 144 33 0.6 2.4 49
BA243 17.0 508 8.1 328 5.6 3.2 86 26.0 174 14 1 0.11 50
BA252 27.0 373 8.75 117.4 0.77 4.3 0.5 75 1.5 132 10.9 2.47 <0.1 18.2
BA253 21.1 319 8.69 118.1 0.02 3.8 0.4 68 1.2 136 6.2 2.38 <0.1 7.5
BA254 21.0 354 8.32 65.6 0.05 4.2 1.8 70 5.7 121 10.2 0.57 <0.1 25.4
BA255 30.1 377 9.07 131 0.56 0.9 0.0 83 5.7 147 6.8 3.22 <0.1 7.3
BA256 12.9 335 6.29 243.6 3.09 30.7 13.1 23 5.1 103 9.3 0.30 3.32 15.4
BF002 21.0 506 8.6 354 1.9 0.5 115 11.0 244 15 1.8 0.00 0

BF003 17.7 282 8.1 0.4 186 18.0 7.1 29 6.1 109 6.6 0.6 0.14 17
BF004 17.5 337 7.9 1.7 242 25.1 10.4 27 8.3 132 10.2 0.49 1.75 28.2
BF006 18.4 412 7.8 2.2 298 24 19 29 10.0 135 9.5 0.9 1.6 52
BFO07 19.2 412 7.8 1.7 293 24 19 30 10.0 137 11 0.9 1.7 52
BF008 19.6 415 8.0 2.4 291 24 19 30 10.0 137 9.9 0.8 1.6 53
BF010 22.0 261 7.7 4.6 216 17.0 7.1 24 6.3 98 7 0.7 0.93 19
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Appendix A - GWMA Hydrochemical Data

Temperature Specific pH Redm'( Dissolved | Total Dl'ssolved Calcium Magnesium Sodium Potassium Alkalinity Chloride Fluoride Nitrate-N Sulfate
Sample ID Conductance Potential Oxvgen Solids
(°q) (uS/cm) (mv) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L CaCO;) (mg/L) (mg/L) (mg/L) (mg/L)
BFO11 22.8 261 7.9 4.9 217 17.0 7.4 25 6.7 100 7.3 0.6 1 20
BF012 23.0 261 8.0 4.8 213 17.0 6.9 24 6.5 98 7.2 0.6 0.87 21
BF013 17.3 616 8.0 7.2 412 61 23 31 6.6 180 31 0.4 5.6 87
BF014 19.1 716 7.9 10.2 483 46 25 61 9.4 114 74 0.4 11 92
BFO16 15.0 503 7.7 327 51 18 31 2.5 198 11 0.2 0.09 53
BF019 16.4 586 8.3 2.6 415 33.0 8.9 80 19.0 162 34 0.3 1.9 100
BF020 17.4 598 8.3 0.6 396 29.0 8.1 80 20.0 164 29 0.4 1.6 89
BF021 17.7 568 8.2 0.8 403 30.0 8.5 81 18.0 162 31 0.3 1.7 94
BF022 14.0 843 7.7 570 90 39 21 4.6 172 51 0.4 7.46 158
BF023 21.1 384 7.8 3.3 309 19.0 7.3 47 11.0 144 8 1 4.1 27
BF024 22.2 373 8.0 3.2 293 19.0 7.2 46 11.0 130 8.6 1 3.4 27
BF025 21.4 375 8.2 3.4 297 18.0 6.9 46 11.0 139 8.7 0.9 3.4 27
BF027 14.5 570 7.8 8.8 373 53 22 29 6.9 214 23 0.3 4 68
BF029 12.3 387 8.3 3.4 285 6.8 1.9 72 13.0 167 14 1.7 <0.1 14
BF030 19.5 256 8.0 212.5 12.0 6.1 29 5.8 102 8.2 0.9 0.16 15
BF0O31 16.5 239 7.4 5.3 163.5 28.0 6.8 10 2.8 88 5.5 0.3 0.59 15
BF032 16.4 258 7.4 6.0 179 29.8 7.4 11 3.1 103 6.92 0.38 0.61 17.6
BF034 17.1 740 7.6 8.4 487 66 38 21 5.1 51 0.3 7.9 120
BF036 17.4 724 7.7 7.5 498 69 38 21 5.1 156 53 0.3 7.6 130
BF037 17.7 743 7.8 7.8 497 72 39 22 5.1 152 54 0.3 8.2 120
BF038 13.5 151 7.3 110 17.0 3.8 7.8 1.9 59 4 0.3 0.14 12
BF039 11.0 322 7.8 218 22 12 27 6.4 138 5.2 0.5 0.86 17
BF040 23.5 390 8.1 278 9.3 3.2 62 13.2 124 11.7 1.17 0.53 38.5
BF041 23.8 391 8.4 0.3 281.5 11.0 4.0 64 11.0 119 13 1.3 0.79 41
BF043 27.6 386 8.6 285 0.8 0.4 78 17.0 149 14 2.2 0.00 19
BF044 28.5 385 8.4 3.8 286 0.8 0.3 76 16.0 149 14 2.4 0.22 19
BF045 29.4 386 8.4 285 0.8 0.4 75 15.0 154 15 2.4 <0.1 20
BF047 9.4 310 8.0 7.7 231 27 12 18 4.7 127 10 0.6 1 19
BF048 19.3 311 7.9 6.4 221 27 13 18 5.1 127 8.6 0.5 0.99 20
BF049 310 8.0 7.4 212 25 12 18 4.9 125 9.2 0.5 0.95 21
BFO50 14.0 355 7.8 237.5 32.0 10.0 27 4.6 151 8 0.6 2.49 14
BFO51 17.2 407 8.8 0.1 277 9.5 2.2 76 6.9 161 9.2 0.8 <0.1 33
BF052 16.6 395 8.7 367 0.4 265 13.0 3.1 69 6.9 154 7.8 0.7 0.54 44
BF053 18.2 479 7.8 6.0 330 28 13 52 5.8 171 11 1.3 5.5 43
BF054 18.4 446 7.8 6.6 312 25 13 51 5.8 164 10 1.2 4.5 39
BF055 18.3 419 7.9 5.8 283 23 11 48 5.5 154 9.4 1.3 3.9 33
BF056 25.0 352 8.8 268 3.1 0.3 72 9.0 131 11 1.7 0.00 27
BFO57 20.7 576 7.7 3.4 387 46 21 33 11.0 150 33 0.4 8.1 49
BFO58 20.8 581 7.6 7.5 404.5 47.3 19.9 40 11.4 167 33.1 0.42 7.73 58.6
BF059 21.7 580 7.6 4.5 395 44.1 18.1 43 11.8 179 41 0.49 3.86 50.5
BF0O60 21.1 605 7.5 6.1 388.5 44.2 19.2 42 12.2 169 34.8 0.55 5.51 48.7
BF061 18.5 311 7.9 223.5 26 12 18 5.3 113 10 0.5 1.99 22
BF063 15.5 308 8.0 206 30 15 11 2.5 124 4.8 0.4 3.16 14
BF0O67 16.3 811 7.7 3.8 518 73 36 41 5.7 239 54 0.4 7 92
BF068 16.8 809 7.7 3.6 523 74 37 41 5.9 244 56 0.3 7 90
BF069 18.6 826 7.7 2.9 520 77 37 40 5.9 243 55 0.3 5.8 92
BFO71 28.3 786 7.4 0.1 549 35 36 81 21.0 405 14 0.7 0.39 16
BF072 29.6 769 7.2 0.1 544 35 36 82 18.0 402 13 0.7 0.29 17
BF073 29.1 784 7.5 0.1 545 37 35 80 19.0 401 16 0.6 0.48 17
BF074 17.1 445 7.6 7.7 304 33 21 22 6.4 152 11 0.5 1.9 49
BFO75 17.4 433 7.8 312 34 21 22 6.0 158 14 0.5 1.9 48
BFO76 17.7 443 8.0 7.8 315 36 21 22 6.4 158 17 0.4 2 55
BF078 11.5 735 7.7 460.5 74 32 24 7.8 128 66 0.4 12.4 93
BF079 618 7.7 5.5 430.5 44.6 27.9 36 15.5 171 29.6 0.43 7.44 77.9
BFO80 20.2 617 7.8 3.8 410 42 26 38 15.0 146 32 0.4 7.3 77
BF083 14.9 380 7.5 8.5 262 29 18 21 4.7 154 8.3 0.5 1.4 29
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Appendix A - GWMA Hydrochemical Data

Temperature Specific pH Redm'( Dissolved | Total Dl'ssolved Calcium Magnesium Sodium Potassium Alkalinity Chloride Fluoride Nitrate-N Sulfate
Sample ID Conductance Potential Oxvgen Solids
(°q) (uS/cm) (mv) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L CaCO;) (mg/L) (mg/L) (mg/L) (mg/L)
BF085 16.7 377 7.7 8.2 265 28 19 21 5.1 159 7.9 0.5 1.3 31
BF086 16.5 379 7.7 7.6 261 30 19 22 4.8 156 7.7 0.4 1.2 28
BFO87 13.5 1570 7.9 1130 140 106 42 7.8 241 128 0.3 22 368
BF088 22.3 395 7.9 275.5 21 12 43 7.9 152 13 1 0.36 31
BF089 15.6 395 8.2 269.5 20 12 45 8.0 149 14 1.1 0.25 30
BF090 23.5 411 8.0 277 21 11 43 8.2 152 10 1 0.43 29
BFO91 377 8.2 269 19 11 45 7.8 154 11 1 0.226 24
BF092 23.9 377 7.9 267.5 20.0 10.0 45 8.1 152 12 1.1 0.18 25
BF093 21.7 386 7.9 270 20.0 10.0 45 7.6 155 11 1 0.226 24
BF094 398 8.0 270 21 12 43 8.1 153 13 0.9 0.45 30
BF095 21.1 389 8.1 247.5 20 11 44 7.7 149 14 1 0.20 28
BF096 388 7.9 269 21 12 42 7.8 148 14 1 0.52 28
BF097 15.5 373 8.0 268 15.0 10.0 48 7.5 149 13 1 0.16 26
BF098 410 8.0 277.5 22 12 44 8.0 148 17 1 0.47 34
BF100 407 7.9 279.5 20 12 43 8.3 148 14 1 0.32 32
BF101 22.3 403 7.8 281 22 11 44 8.2 149 14 1 0.41 33
BF102 412 7.9 293 22 12 44 7.0 148 17 0.7 0.59 34
BF103 22.8 378 7.9 264 18 11 45 7.8 153 11 1.1 0.14 24
BF104 378 7.7 271 21 12 43 6.9 154 12 1 0.11 27
BF105 21.5 385 8.1 266 20.0 10.0 44 7.6 153 13 1 0.18 25
BF106 20.5 386 8.1 265.5 20.0 9.9 44 7.6 152 11 0.9 0.20 24
BF108 20.2 532 7.6 3.2 352 52 21 24 6.7 226 18 0.4 2.2 30
BF109 20.4 542 7.6 3.1 367 55 23 26 7.2 232 21 0.3 2.3 31
BF110 20.4 559 7.6 3.0 346 53 22 25 7.3 228 19 0.3 2 32
BF111 22.5 319 8.72 125.6 0.09 3.4 1.1 67 3.6 129 3.8 0.37 <0.1 12.3
BF113 21.2 320 7.7 -62 3.2 20.3 10.1 28 32.6 122 4.8 0.35 0.83 15.8
BF114 21.0 488 7.57 169.4 3.46 36.5 14.1 45 10.9 115 24.5 0.53 3.96 52.7
BF115 22.5 460 7.5 181.8 2.03 41.6 14.8 33 7.7 148 16.8 0.67 2.82 30.1
BF116 21.2 320 7.7 -62 3.2 21.2 10.3 28 33.1 118 4.7 0.33 0.82 15.2
BF117 21.0 488 7.57 169.4 3.46 35.7 14.1 45 10.7 120 23.9 0.56 3.77 50.5
BG029 17.0 365 7.4 3.4 264 34 16 18 5.1 176 6.1 0.4 1.1 16
BG030 18.4 331 7.6 3.2 235 29 14 17 5.0 148 5.1 0.4 0.84 15
BG031 16.7 389 7.2 5.5 278 39 17 18 5.2 171 6.2 0.4 2.4 18
BGO033 14.3 357 8.0 266 46 12 8.6 4.1 132 11 0.2 1.2 38
BG034 15.3 356 7.9 9.6 231 46 11 10 4.1 128 10 0.2 1.3 39
BG036 22.6 271 8.1 2.5 214 18.0 5.2 32 8.1 119 5.1 0.8 1.8 17
BG037 22.9 283 8.2 1.1 216 17.0 5.6 31 9.6 117 4.3 0.9 1.4 14
BG038 30.0 457 8.0 323.5 7.0 0.4 80 26.0 177 12 1.2 0.11 29
BGO039 451 8.1 320.5 7.0 0.8 80 26.0 177 12 1.2 0.02 28
BG040 15.5 416 7.7 2.6 265.5 57 14 5.4 4.5 152 10 0.1 1.7 49
BG041 23.7 251 8.3 0.6 202 13.0 5.3 30 8.8 120 2.8 0.9 <0.1 12
BG042 23.2 247 8.3 200 13.0 5.2 30 9.3 112 2.6 0.9 <0.1 13
BG043 28.0 291 7.7 229.5 24.0 9.3 20 12.0 116 6.2 0.5 0.02 27
BG044 310 7.7 226.5 28 11 19 6.0 126 5.2 0.3 0.43 21
BG045 27.5 289 7.8 229 24.0 8.5 17 17.0 117 5.4 0.4 0.01 31
BG046 21.0 330 7.9 268 12.0 4.5 47 19.0 129 9.7 0.4 0.25 25
BG047 26.4 291 8.1 218.5 24.0 8.6 17 11.0 116 5 0.4 0.00 24
BGO51 21.6 217 8.2 0.1 128 13.0 6.0 21 7.8 98 1.9 0.7 <0.1 13
BG052 21.7 215 8.1 215 0.1 174 13.0 5.7 20 7.9 95 1.7 0.7 <0.1 13
BGO53 16.5 298 7.9 228.5 21.0 8.8 26 12.0 120 5.8 0.6 0.02 25
BG054 303 8.4 223 11.0 3.3 41 17.0 119 4.3 0.3 0.05 24
BGO56 18.0 221 8.1 148.5 24.0 7.9 7.6 3.5 89 3.2 0.2 0.54 15
BG059 21.1 403 7.5 0.5 279 30 16 30 6.2 156 7.9 0.7 0.36 39
BG060 21.6 394 8.0 0.1 273 29 16 29 6.4 161 8 0.7 <0.1 38
BG061 21.4 396 8.0 36 0.1 284 30 16 30 6.5 158 8.1 0.6 <0.1 42
BG062 18.3 542 7.7 3.8 375 42 23 38 8.6 166 21 0.5 2.4 72
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Appendix A - GWMA Hydrochemical Data

Temperature Specific pH Redm'( Dissolved | Total Dl'ssolved Calcium Magnesium Sodium Potassium Alkalinity Chloride Fluoride Nitrate-N Sulfate
Sample ID Conductance Potential Oxvgen Solids
(°q) (uS/cm) (mv) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L CaCO;) (mg/L) (mg/L) (mg/L) (mg/L)
BG063 20.5 513 8.0 0.5 354 36 18 41 11.0 166 21 0.6 1.3 71
BG064 20.9 513 7.9 0.6 337 32 15 45 12.0 165 18 0.6 0.31 70
BG066 23.5 566 7.9 383.5 40 24 45 10.0 207 19 0.6 0.02 69
BG067 590 8.0 385.5 40 24 49 10.0 207 21 0.6 0.07 70
BG068 587 8.0 386 39 24 49 10.0 208 22 0.7 0.05 69
BG069 584 8.0 385 40 23 48 11.0 207 20 0.7 0.1 72
BG070 587 8.2 385 40 24 48 10.0 207 20 0.6 0.1 73
BG071 617 7.9 414.5 40 28 50 11.0 200 22 0.6 0.05 95
BG072 15.6 598 7.9 389.5 40 24 49 10.0 208 22 0.6 0.00 72
BGO73 23.5 575 7.7 382.5 38 24 45 9.6 205 19 0.7 0.02 68
BG074 24.5 581 7.9 374.5 40 24 45 10.0 208 18 0.8 0.05 70
BG075 776 7.7 519.5 58 37 50 11.0 192 37 0.6 1.22 156
BG076 23.3 584 7.9 395.5 40 24 49 11.0 204 20 0.6 0.09 82
BGO77 606 8.0 409 42 27 49 11.0 203 18 0.6 0.07 97
BG078 612 7.9 411 41 26 49 11.0 202 20 0.6 0.09 95
BG079 612 7.8 413 40 27 50 12.0 198 22 0.7 0.18 93
BG080 639 7.9 433.5 44 27 52 11.0 199 26 0.7 0.16 100
BG081 17.5 941 7.3 3.5 658 72 62 36 11.0 188 31 0.5 5.2 250
BG082 16.7 801 7.7 4.3 554 61 53 28 7.9 217 24 0.6 3.9 180
BG083 18.1 985 7.6 4.1 674 73 63 35 9.5 215 29 0.5 4.8 260
BG084 12.8 1030 8.0 664.5 69 88 18 0.9 278 46 0.8 10.2 188
BG086 312 8.2 260 9.0 2.0 57 10.0 139 6.8 1.2 0.1 14
BGO087 22.0 321 8.4 263.5 8.0 2.1 57 10.0 139 7.2 1.2 0.02 15
BG088 22.2 322 8.2 264 8.5 2.0 59 10.0 141 8 1.2 0.00 14
BG089 16.3 698 7.7 0.1 464 35 28 67 8.6 202 18 0.5 21 45
BG090 357 8.0 264.5 12.0 7.3 55 8.3 146 10 0.9 0.11 23
BG091 18.9 313 8.4 267.5 9.5 1.4 57 9.8 139 7.8 1.1 0.00 14
BG092 490 8.7 356 8.0 1.9 97 9.8 153 53 1.7 0.07 14
BG093 16.4 788 8.0 0.1 557 37 31 73 9.6 213 21 0.4 35 46
BG094 316 8.4 260 9.0 1.9 58 9.8 139 7.5 1.2 0.02 14
BG095 21.7 712 7.4 0.3 472 33 24 68 11.0 175 26 0.5 23 54
BG096 313 8.1 253.5 8.5 1.9 58 10.0 137 7.2 1.2 0.05 14
BG097 314 8.5 260 8.5 1.9 57 9.3 138 8 1.2 0.1 14
BG098 23.5 317 8.4 267 8.5 1.9 57 9.9 140 6.5 1.3 0.02 15
BG099 318 8.4 262.5 8.5 1.7 58 10.0 139 6.5 1.3 0.02 13
BG100 319 8.4 262.5 8.5 1.8 58 10.0 139 8.5 1.2 0.02 13
BG101 314 8.3 259.5 8.5 1.8 58 11.0 139 7.2 1.2 0.02 13
BG102 319 8.4 262.5 8.5 1.6 59 10.0 139 8.2 1.1 0.1 14
BG104 17.5 505 7.5 2.6 352 38 20 36 8.7 159 16 0.6 2.1 68
BG107 16.6 471 7.8 8.4 331 36 21 28 5.6 161 15 0.6 4.9 48
BG108 20.9 572 7.8 3.4 372 37 18 46 13.0 173 34 0.5 1.5 57
BG109 19.4 594 7.7 401.5 39 20 46 12.0 184 38 0.6 2.6 68
BG110 14.5 535 7.8 371 45 21 29 6.0 114 34 0.5 4.97 79
BG112 12.5 878 7.6 6.3 564.5 65 36 68 2.5 307 30 0.5 7 100
BG113 16.2 647 7.6 7.0 432 48 26 47 5.9 167 39 0.8 3.7 93
BG114 17.0 681 7.8 7.0 463 50 28 48 6.3 167 47 0.7 5 110
BG115 16.7 653 7.8 6.8 426 49 26 46 6.1 169 39 0.7 3.6 94
BG116 16.6 592 7.8 7.7 392 13 15 86 7.4 185 22 0.5 5.5 67
BG117 23.6 968 7.3 4.8 678 47 31 110 13.0 162 22 1.1 0.1 280
BG118 24.2 942 7.6 4.8 678 45 31 110 13.0 169 25 1.1 0.11 280
BG119 25.2 945 7.6 3.0 658 46 29 110 12.0 167 21 1 0.11 270
BG121 16.7 801 7.4 0.7 528 48 35 72 8.9 258 37 0.6 <0.1 120
BG122 14.9 872 7.7 7.5 585 58 55 38 6.2 249 46 0.4 14 110
BG124 16.5 432 7.9 287 30 25 25 2.6 177 6 0.8 0.16 43
BG127 579 7.7 7.7 397 40.9 31.1 32 7.1 189 27.1 0.47 7.9 55
BG128 19.2 611 7.7 8.0 406 43 31 31 7.6 185 28 0.4 8.1 61
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Appendix A - GWMA Hydrochemical Data

Temperature Specific pH Redm'( Dissolved | Total Dl'ssolved Calcium Magnesium Sodium Potassium Alkalinity Chloride Fluoride Nitrate-N Sulfate
Sample ID Conductance Potential Oxvgen Solids
(°q) (uS/cm) (mv) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L CaCO;) (mg/L) (mg/L) (mg/L) (mg/L)
BG130 15.1 239 8.1 4.1 173.5 16 14 12 0.7 116 1.8 0.5 0.32 12
BG132 16.9 345 7.7 8.8 245 29 21 8.6 1.5 136 12 0.7 0.99 26
BG133 17.1 384 7.9 8.9 267 33 23 9.5 1.8 140 17 0.6 1.6 31
BG134 16.8 437 7.8 8.9 294 37 26 9.9 1.7 139 25 0.6 2.4 37
BG137 15.5 462 7.8 308 42 25 14 2.4 139 33 0.7 2.49 35
BG139 15.4 540 7.6 7.5 346 50 31 13 2.3 210 14 0.5 4.1 40
BG154 20.4 557 7.6 0.2 382 46 27 31 8.0 229 21 0.4 3.2 37
BG155 19.9 554 7.6 0.2 383 47 27 31 8.2 229 22 0.5 2.8 36
BG156 20.1 557 7.6 0.5 365 45 26 30 8.3 228 18 0.4 2.6 33
BG157 21.8 445 8.4 0.3 305 4.2 1.9 84 12.0 159 16 1.8 0.21 35
BG158 22.4 442 8.5 0.4 316 3.9 1.8 86 12.0 166 18 1.8 0.39 36
BG159 22.6 440 8.5 0.7 312 4.1 1.7 84 13.0 158 18 1.7 0.42 37
BG161 16.1 329 7.8 3.5 217.5 31 11 20 1.8 145 2.5 0.9 1.2 21
BG163 14.8 1110 7.6 7.6 719 87 59 46 4.2 136 100 0.5 19 200
BG164 14.8 1055 7.8 6.9 746 92 59 45 4.2 154 97 0.5 24 200
BG165 14.9 1095 7.7 6.3 726 89 55 44 4.5 153 93 0.5 26 180
BG166 15.0 637 7.9 446.5 53 34 28 3.5 148 38 0.6 16.0 65
BG168 15.5 745 7.9 512.5 63 36 29 3.6 131 62 0.5 21.0 76
BG170 16.0 461 7.9 5.5 304 25 16 47 5.8 156 14 0.4 3.1 47
BG171 16.0 351 8.1 241 16 11 42 6.1 129 6.8 0.4 1.2 36
BG172 13.4 430 7.8 9.0 302 11.0 10.0 67 3.0 139 12 0.7 2.5 52
BG173 14.3 460 8.0 8.8 335 9.5 9.5 79 2.2 176 13 0.6 3.5 42
BG174 14.7 403 7.7 8.5 278 11.0 9.3 60 2.6 156 7.7 0.6 2.1 33
BG175 17.1 389 7.7 8.9 266 34 18 16 2.7 136 14 0.5 5.1 25
BG176 15.7 447 7.8 8.4 301 40 23 15 3.0 162 16 0.5 4.4 36
BG177 16.0 452 7.8 7.6 300 41 23 15 2.9 161 13 0.5 4.4 35
BG178 15.5 612 7.8 411 54 36 20 3.3 190 32 0.5 5.42 62
BG179 16.0 351 7.8 3.1 246 28 17 21 3.5 132 5.4 0.6 0.82 31
BG183 20.1 422 7.5 0.4 303 30 15 36 9.3 182 6.9 0.5 2 26
BG184 20.2 412 7.7 0.4 297 30 15 34 8.5 182 6.5 0.5 2.2 23
BG185 508 7.8 339 32 20 43 6.4 150 26 0.5 3.62 58
BG186 340 7.9 236 29 19 12 3.5 145 6.9 0.4 2.19 15
BG187 19.2 492 7.7 7.2 350 38 21 33 4.6 180 10 0.5 5.5 51
BG188 19.6 458 7.6 5.0 329 36 19 32 5.0 170 8 0.5 4 43
BG191 15.8 1070 7.4 711 72 37 110 11.0 370 63 0.6 3.7 110
BG192 363 8.3 262.5 8.0 2.1 64 10.0 134 17 2.5 0.20 19
BG194 14.5 585 7.8 8.8 381 53 38 10 2.4 233 16 0.3 4.4 46
BG195 15.4 608 7.8 8.3 403 59 40 10 2.4 243 23 0.3 4.5 50
BG196 15.5 605 7.8 5.8 381 55 38 10 2.4 239 14 0.3 4.5 46
BG198 15.0 198 8.1 144.5 11.0 4.5 24 2.7 87 1 0.4 0.07 13
BG202 13.0 531 7.9 341 50 24 20 2.3 158 35 0.6 1.58 54
BG203 454 8.8 0.3 336 3.6 0.9 99 11.0 188 15 2.3 0.17 29
BG204 16.7 390 7.6 6.1 264.5 37 16 22 3.1 162 4.8 0.6 3.3 29
BG205 14.7 389 7.6 9.6 264.5 36 14.6 20 3.3 166 4.49 0.59 2.65 23.6
BG207 15.3 455 7.6 5.2 299.5 40.9 23.9 18 3.8 175 9.77 0.35 3.84 22.9
BG208 15.8 480 7.6 6.0 319.5 43.6 25.5 18 4.0 189 27.1 0.34 3.78 19.7
BG210 15.4 465 7.6 5.2 312 43.6 25.7 18 4.2 197 13.6 0.36 4.08 21.7
BG211 24.2 398 9.0 0.0 293 1.2 0.1 84 5.7 139 16 2.4 <0.1 27
BG212 23.3 405 8.9 95 0.4 289 4.0 0.9 79 8.0 138 17 2.1 <0.1 30
BG215 16.4 525 7.8 5.2 353 34 29 33 2.3 162 13 0.5 13 36
BG216 16.5 486 7.7 5.5 324.5 46 21 28 3.1 185 6 0.6 6.1 34
BG217 14.4 514 7.8 327 37 31 16 4.3 148 36 0.4 1.45 55
BG219 15.2 334 7.7 6.0 238 22 13 28 3.4 143 3.8 0.7 1.6 24
BG220 15.0 347 8.0 6.1 253 24 14 29 3.5 148 4 0.6 1.8 25
BG221 15.2 364 7.7 6.1 248 24 13 28 3.9 152 4.3 0.6 2 25
BG222 18.5 380 8.7 283.5 2.8 0.2 79 11.0 143 16 1.6 0.09 24
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Appendix A - GWMA Hydrochemical Data

Temperature Specific pH Redm'( Dissolved | Total Dl'ssolved Calcium Magnesium Sodium Potassium Alkalinity Chloride Fluoride Nitrate-N Sulfate
Sample ID Conductance Potential Oxvgen Solids
(°q) (uS/cm) (mv) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L CaCO;) (mg/L) (mg/L) (mg/L) (mg/L)
BG224 15.5 394 8.1 259 31 25 11 2.7 144 17 0.6 0.93 29
BG225 403 8.0 263 27 18 32 5.9 181 6.8 0.6 0.02 27
BG228 23.1 370 9.0 0.2 286 1.3 0.3 79 6.6 139 18 2.3 <0.1 23
BG229 22.8 366 9.1 0.2 280 3.3 1.0 77 6.9 137 16 2 <0.1 22
BG230 22.9 441 8.0 309 28 18 30 6.6 129 24 0.5 4.6 44
BG231 21.7 436 7.9 5.8 288 28 18 29 6.7 130 22 0.4 4.5 41
BG232 16.2 609 7.6 5.5 393.5 41 35 26 4.5 177 23 0.5 11 70
BG233 14.4 352 8.2 240.5 15.0 7.2 46 9.8 129 12 0.8 0.02 28
BG234 371 8.1 249.5 16.0 6.7 50 10.0 133 14 1 0.1 32
BG235 372 8.1 251.5 16.0 6.6 50 10.0 133 14 1 0.02 32
BG236 350 8.1 248 16.0 6.9 46 10.0 130 14 0.8 0.1 29
BG237 362 8.0 254.5 16.0 7.1 50 10.0 133 14 0.9 0.05 33
BG238 19.5 386 7.8 273.5 33 12 32 5.2 170 5.5 0.5 0.59 24
BG241 21.6 393 9.2 0.0 302 4.3 1.4 80 6.4 149 20 3.1 0.22 22
BG242 21.2 392 9.2 0.2 289 3.9 1.2 78 6.5 151 19 2.8 0.1 15
BG243 21.9 344 8.8 0.1 259 4.0 0.9 66 9.5 140 17 2.2 <0.1 12
BG244 22.3 344 8.8 0.3 226 2.8 0.5 68 9.0 135 16 2.3 <0.1 10
BG245 22.4 335 8.8 194 0.2 252 2.4 0.3 68 8.9 133 14 2.2 <0.1 11
BG248 14.0 317 8.1 227.5 17.0 8.0 37 9.3 124 11 0.7 0.05 27
BG249 14.0 320 7.9 223 20.0 6.7 36 9.0 121 11 0.8 0.00 25
BG250 14.0 329 8.2 229 16.0 8.6 38 9.4 124 11 0.7 0.00 24
BG252 19.5 316 8.1 227 18.0 9.3 37 7.9 126 9.6 0.6 0.09 27
BG253 331 8.0 229 17.0 8.0 39 9.1 125 12 0.8 0.02 26
BG254 21.7 326 7.7 2.8 235 17.0 8.1 38 8.8 125 11 0.7 0.28 26
BG255 22.0 315 8.0 227.5 17.0 8.6 35 12.0 136 8.9 0.6 0.05 25
BG256 315 8.1 225.5 18.0 8.3 37 8.5 127 9 0.6 0.07 24
BG257 327 8.0 228.5 17.0 8.1 38 9.0 125 12 0.8 0.1 26
BG258 321 8.0 234 16.0 8.7 38 8.8 123 11 0.7 0.1 26
BG259 331 8.0 231 16.0 8.6 38 9.2 126 11 1 0.07 26
BG260 14.0 327 8.1 223 18.0 7.8 35 9.3 124 10 0.6 0.07 25
BG261 21.6 336 8.1 2.2 239 19.0 8.7 37 9.0 130 11 0.7 0.54 26
BG262 21.1 339 8.0 1.4 243 20.0 8.8 37 8.7 127 12 0.6 0.6 26
BG263 19.5 317 8.1 225 17.0 8.4 34 8.7 125 9 0.6 0.18 24
BG264 15.5 314 8.2 221 17.0 6.9 38 9.3 125 9.5 0.6 0.05 25
BG265 15.5 326 8.1 216 21.0 9.8 32 8.0 125 9 0.5 0.27 24
BG266 15.6 320 8.2 219.5 16.0 7.8 38 9.4 124 9.5 0.7 0.00 24
BG268 320 8.0 217 16.0 7.8 37 8.9 126 10 0.7 0.02 23
BG269 312 8.1 213.5 16.0 7.6 38 8.9 126 9 0.6 0.1 22
BG270 313 8.1 224 16.0 7.5 37 9.4 124 9.5 0.6 0.1 23
BG271 330 8.0 228.5 16.0 9.1 37 12.0 130 8.2 0.6 0.02 26
BG272 10.0 312 7.9 213.5 16.0 7.7 35 7.6 125 9 0.5 0.02 23
BG273 15.5 317 8.0 215 16.0 7.8 37 9.3 123 9.2 0.6 0.02 24
BG275 14.0 330 8.2 229.5 17.0 6.4 39 12.0 128 9.2 0.7 0.02 25
BG276 14.0 371 8.0 258.5 32 18 20 4.1 139 10 0.3 2.71 28
BG277 13.9 326 8.1 229 16.0 7.4 39 11.0 127 8.8 0.7 0.00 24
BG279 19.5 334 7.9 237 24 14 26 7.9 134 8.6 0.6 0.81 26
BG280 451 7.9 290.5 37 22 22 4.5 161 14 0.5 4.07 35
BG281 18.5 319 8.0 233.5 26 16 17 5.0 134 6.1 0.2 1.90 21
BG282 328 8.1 238.5 26 16 18 3.8 133 7.9 0.2 2.19 25
BG283 434 7.9 287 34 21 25 5.0 156 14 0.4 3.62 34
BG284 325 8.1 233 17.0 7.0 39 11.0 127 9.2 0.7 0.1 26
BG285 462 7.8 314 38 24 23 4.7 168 16 0.3 3.84 38
BG286 14.0 365 8.1 253 29 18 19 4.3 137 9.5 0.3 3.39 26
BG287 317 7.5 232.5 26 16 17 4.3 131 7.1 0.3 1.36 21
BG288 317 7.5 232.5 26 16 17 4.3 131 7.1 0.3 1.36 21
BG289 19.5 349 8.0 243 29 15 18 3.8 134 8 0.1 2.94 15
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Appendix A - GWMA Hydrochemical Data

Temperature Specific pH Redm'( Dissolved | Total Dl'ssolved Calcium Magnesium Sodium Potassium Alkalinity Chloride Fluoride Nitrate-N Sulfate
Sample ID Conductance Potential Oxvgen Solids
(°q) (uS/cm) (mv) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L CaCO;) (mg/L) (mg/L) (mg/L) (mg/L)
BG290 15.5 237 8.0 181 8.5 5.6 35 4.2 104 1.5 0.6 0.20 15
BG291 20.9 342 7.7 4.2 257 25 11 30 6.1 148 4.6 0.5 2.9 17
BG292 20.7 343 7.6 3.8 247 23.0 10.0 28 6.0 148 4.5 0.5 2.8 17
BG293 14.0 276 7.5 209 24.0 9.7 16 3.2 100 7.2 0.3 2.94 17
BG294 14.0 269 8.1 206 25.0 9.9 16 2.6 99 7 0.3 2.49 17
BG295 13.9 273 8.0 208 22.0 10.0 16 2.9 98 7 0.4 2.49 17
BG297 283 7.8 211 24.0 10.0 17 2.9 98 8.2 0.4 2.94 20
BG298 271 7.9 216 24.0 10.0 16 2.7 98 7.5 0.4 2.49 17
BG299 281 7.7 213 23 11 17 2.9 100 7.5 0.3 2.71 18
BG301 14.0 266 8.0 211.5 24.0 10.0 16 2.7 98 7.5 0.4 3.62 17
BG302 13.0 509 8.0 327.5 48 17 33 7.3 203 13 0.3 1.65 40
BG303 13.0 515 7.8 336.5 55 17 31 7.4 204 16 0.2 0.93 47
BG304 12.8 531 8.0 340 50 18 35 7.7 225 11 0.3 1.13 36
BG306 13.5 440 7.7 295 42 15 29 7.0 180 10 0.2 1.22 34
BG307 478 7.7 305.5 46 17 31 6.9 207 8.2 0.4 1.97 28
BG308 398 7.8 268.5 37 13 30 6.2 176 6.5 0.3 0.93 23
BG309 471 7.8 303 44 17 32 7.3 205 8.8 0.5 1.79 29
BG310 438 7.7 289 40 16 32 6.9 193 7 0.4 1.40 26
BG311 13.0 538 7.9 343 54 20 32 7.1 199 21 0.3 0.93 51
BG312 344 8.0 236 31 12 21 4.5 119 13 0.3 4.52 21
BG315 15.4 858 8.1 603 82 33 36 5.5 102 120 0.4 8 140
BG317 13.0 501 7.6 319.5 44 17 36 9.2 217 6.8 0.3 2.94 28
BG318 609 7.8 381.5 59 22 40 11.0 280 10 0.4 1.56 34
BG319 13.7 560 7.5 350.5 50 20 39 10.0 261 3.8 0.4 2.49 23
BG320 609 7.8 381.5 59 22 40 11.0 280 10 0.4 1.56 34
BG321 584 7.6 372.5 56 21 42 11.0 284 6.5 0.4 2.15 23
BG322 516 7.6 338 49 18 37 9.8 235 9.5 0.3 1.18 32
BG323 604 7.7 385.5 57 24 41 11.0 280 11 0.3 1.29 35
BG328 14.4 535 8.1 8.8 360 23 48 18 2.6 192 20 0.6 3.6 62
BG329 16.1 575 7.9 7.4 370 27 49 18 3.1 186 21 0.6 4.3 69
BG330 16.4 424 7.7 8.1 276 45 18 19 2.3 210 1.8 0.4 1 19
BG335 15.6 550 7.7 8.1 367 50 20 31 4.1 158 25 0.4 4.3 64
BG336 16.6 517 7.5 7.9 369.5 49.4 19.7 33 3.9 157 21.9 0.42 6.61 59.9
BG337 16.0 537 7.5 9.6 370.5 49.2 19.5 33 4.2 154 23.8 0.43 5.83 61.4
BG338 16.2 545 7.4 7.5 381.5 51.6 20.7 32 4.1 181 24.3 0.43 6.51 64.1
BG345 18.2 362 8.0 0.3 244 19.0 8.9 40 8.3 136 12 0.6 <0.1 28
BG347 18.2 357 8.0 263 0.2 244 19.0 8.8 39 9.0 130 12 0.6 <0.1 30
BG348 14.9 207 7.4 8.4 136 22.0 8.5 5.0 3.5 85 2.2 0.2 0.78 15
BG349 15.7 206 7.1 8.3 143 23.0 7.9 7.8 3.4 93 1.8 0.2 0.56 14
BG350 14.7 204 7.3 8.1 136 22.0 7.7 8.1 3.1 92 1.7 0.2 0.49 13
BG351 15.5 323 7.5 235.5 36.0 8.7 17 3.5 115 8 0.7 0.52 36
BG352 15.7 388 7.7 9.1 264 35 13 26 5.2 154 7.6 0.3 3.9 22
BG353 13.4 658 7.5 9.5 431 63 31 25 7.4 249 29 0.3 5.6 44
BG354 23.6 377 8.7 0.4 286 15.0 2.4 57 11.0 131 20 1.1 <0.1 34
BG355 23.2 375 8.6 7.8 277 15.0 2.4 56 10.0 121 18 1.1 <0.1 33
BG356 23.1 372 8.6 278 16.0 2.4 55 11.0 110 20 0.9 <0.1 35
BG358 14.5 630 7.9 405.5 54 25 39 8.6 189 27 0.6 2.71 87
BG360 14.5 768 7.8 516 71 30 48 9.2 213 37 0.4 2.49 130
BG361 14.5 334 7.4 235 30 15 15 5.3 149 5.8 0.3 0.93 14
BG363 26.6 282 8.0 0.1 215 20.0 9.5 24 4.7 128 4.1 0.5 <0.1 16
BG364 25.3 282 8.1 0.1 217 20.0 9.9 24 4.5 133 4.4 0.5 <0.1 16
BG365 15.0 263 7.5 195.5 24.0 10.0 15 5.0 120 4 0.4 0.47 10
BG370 23.1 414 8.3 0.2 293 20.0 3.9 53 10.0 119 25 0.9 0.15 48
BG371 22.4 404 8.2 4.0 290 22.0 4.1 51 12.0 109 23 0.7 0.11 50
BG372 22.9 403 8.2 212 1.2 282 22.0 4.2 48 10.0 108 24 0.6 0.11 49
BG373 15.5 231 7.5 176.5 16.0 5.9 25 3.8 97 5 0.3 1.42 10
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Appendix A - GWMA Hydrochemical Data

Temperature Specific pH Redm'( Dissolved | Total Dl'ssolved Calcium Magnesium Sodium Potassium Alkalinity Chloride Fluoride Nitrate-N Sulfate
Sample ID Conductance Potential Oxvgen Solids
(°q) (uS/cm) (mv) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L CaCO;) (mg/L) (mg/L) (mg/L) (mg/L)

BG375 19.6 341 8.2 276.5 22.0 9.9 36 6.3 159 5.4 0.5 0.38 25
BG376 14.5 1370 7.7 1035 145 68 76 9.9 249 50 1.4 0.70 468
BG377 14.0 939 7.8 661 70 26 110 8.0 259 24 0.8 1.33 216
BG379 18.4 328 7.4 289 31 13 13 3.9 114 11 0.4 3.7 34
BG380 18.1 370 7.6 6.3 255.5 34 16 15 4.5 141 9.3 0.3 3.3 24
BG381 316 8.1 225 16.0 8.1 40 7.2 141 6.1 0.9 0.1 17
BG385 17.1 189 8.1 7.2 168 8.6 3.5 26 5.1 88 2.4 0.8 0.19 16
BG386 18.4 202 8.2 7.1 166 11.0 4.0 24 5.1 80 2.8 0.7 0.3 18
BG387 18.1 211 8.1 8.1 172 13.0 4.5 24 4.9 81 3.1 0.6 0.36 20
BG388 12.0 465 7.6 293 37 15 37 7.5 187 9.8 0.7 2.94 27
BG389 11.0 389 7.6 254 32 11 34 6.1 166 8.5 0.8 0.72 23
BG390 12.0 158 7.4 133 14.0 6.9 8.4 2.0 71 3.2 0.4 0.43 4.6
BG398 12.5 405 7.7 271.5 33 15 27 7.1 168 8 0.4 1.7 30
BG401 12.0 223 7.0 10.2 166 20.0 8.1 7.6 2.0 72 10 0.2 4 10
BG402 12.0 204 7.3 10.0 160 20.0 7.6 7.3 1.7 72 7.5 0.2 3.5 8.7
BG403 11.9 159 7.6 9.1 15.0 6.1 6.1 1.7 61 2.3 0.2 1.5 <5
BG405 19.2 278 8.0 219 19.0 8.6 28 5.4 134 4 0.6 <0.1 13
BG406 15.2 230 8.0 5.7 158.5 22.0 7.2 13 3.9 100 1.6 0.2 0.39 13
BG407 15.8 290 8.1 3.1 184 22 11.1 17 4.6 117 3.25 0.29 0.34 22.4
BG409 20.3 270 7.9 0.8 203 19.0 8.9 22 5.1 111 3.3 0.6 0.16 25
BG410 17.5 270 7.9 0.5 201 19.0 9.3 22 5.0 109 3.4 0.6 <0.1 23
BG411 13.1 697 7.8 7.2 432 39 26 55 9.2 139 65 0.5 12 54
BG412 12.8 894 7.8 584 53 38 65 11.0 160 100 0.5 20 86
BG413 17.7 269 8.0 4.0 204 21 11 19 4.9 147 3.5 0.4 0.29 13
BG414 18.5 291 7.8 4.6 211 21 11 20 5.1 130 3.4 0.4 0.32 13
BG415 18.2 266 8.0 3.7 200 20 11 19 4.9 125 3.5 0.4 0.27 13
BG416 604 7.9 404 46 23 43 4.9 170 35 0.5 4.1 80
BG498 26.4 361 9.0 36.7 0.7 3.0 0.1 78 0.3 125 13.4 2.18 <0.1 19.8
BG499 15.0 506 7.6 -95 4.8 35.3 20.9 39 8.1 184 16.9 0.67 2.21 23.0
BG500 24.4 427 9.0 -241 0.33 3.2 1.4 88 6.9 142 14.2 2.42 0.23 19.3
BG502 20.9 514 7.32 147 0.57 36.7 17.0 46 11.9 157 18.8 0.44 0.18 76.9
BG503 18.1 636 7.46 204 4.56 62.8 28.9 30 6.4 154 24.2 0.35 4.94 107
BG504 23.5 360 7.92 105.5 1.92 23.0 9.8 41 8.4 126 12.7 0.77 0.40 30.2
BG505 24.9 302 7.9 145.8 3.18 21.1 9.0 33 7.2 114 9.3 0.80 0.45 22.4
BG507 23.5 360 7.92 105.5 1.92 23.1 10.0 41 8.4 125 12.6 0.77 0.39 30.0
BLO14 20.1 431 8.1 0.6 291 25 11 44 9.7 128 14 0.6 <0.1 63
BLO15 19.9 411 8.2 7.4 285 24 11 45 10.0 127 15 0.5 0.17 56
BLO16 15.3 404 8.0 273 25 18 29 3.6 161 13 0.5 4.5 18
BLO17 15.1 406 8.0 277 27 19 27 3.5 156 19 0.4 4.5 17
BLO18 15.2 384 7.8 251 24 17 27 3.5 150 13 0.5 3.4 13
BLO19 14.4 360 7.9 0.4 234 22 14 29 3.7 139 11 0.8 0.21 24
BLO20 15.0 331 8.1 255 0.2 238 23 13 29 3.9 139 9 0.7 0.16 22
BLO21 14.5 357 8.0 0.1 228 22 14 29 3.7 137 10 0.8 0.16 22
BL022 19.8 470 8.0 0.2 312 40 16 39 5.7 234 7.9 0.6 <0.1 17
BLO23 19.9 523 8.0 0.7 335 47 18 38 5.8 219 18 0.5 0.84 29
BLO24 20.8 517 7.8 0.3 341 48 19 38 6.0 219 21 0.5 1 28
BLO25 21.1 254 8.1 0.2 198 14.0 3.7 33 4.9 128 3 0.9 0.22 3

BLO26 21.4 252 8.4 181 0.1 15.0 3.6 34 5.0 123 3 0.9 0.22 <5
BLO27 20.9 250 8.4 0.1 14.0 3.8 35 5.2 129 3.1 1.1 <0.1 <5
BLO28 10.5 252 8.0 176 27.0 7.9 13 3.7 109 3.8 0.3 1.15 16
BLO29 13.6 1760 7.3 6.9 1080 140 64 110 7.1 221 260 0.3 19 240
BLO30 13.4 1750 7.3 7.2 1100 150 64 110 6.7 208 250 0.3 21 250
BLO31 14.1 1950 7.1 1250 180 75 120 7.2 232 300 0.3 24 290
BLO32 15.2 397 7.9 0.8 243 27 17 21 5.8 128 38 0.4 0.24 15
BLO33 16.1 370 8.2 0.7 234 26 16 21 5.9 124 32 0.4 0.2 16
BLO34 15.6 349 8.2 1.5 228 25 16 21 5.4 129 29 0.4 0.16 12
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Appendix A - GWMA Hydrochemical Data

Temperature Specific pH Redm'( Dissolved | Total Dl'ssolved Calcium Magnesium Sodium Potassium Alkalinity Chloride Fluoride Nitrate-N Sulfate
Sample ID Conductance Potential Oxvgen Solids
(°q) (uS/cm) (mv) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L CaCO;) (mg/L) (mg/L) (mg/L) (mg/L)

BLO35 13.8 843 7.2 4.6 593 84 36 33 9.5 144 18 0.3 7.8 250
BLO36 14.4 437 7.9 9.0 288 39 20 20 4.9 175 12 0.4 3.9 24
BLO37 14.6 313 8.2 217 15.0 6.6 37 10.0 122 8.1 0.5 0.36 21
BLO39 14.2 460 7.8 3.8 296 44 18 23 5.1 192 15 0.3 2.1 26
BLO40 13.9 389 7.9 3.8 249 36 14 22 4.9 167 12 0.3 1.3 19
BLO41 13.5 533 7.9 4.8 338 52 22 24 5.8 206 21 0.3 3.6 35
BLO42 16.1 412 8.2 0.1 275 24.0 10.0 48 5.9 184 10 1 <0.1 21
BLO43 16.0 410 8.2 168 0.4 270 24.0 10.0 48 6.3 178 10 0.9 <0.1 20
BLO44 15.7 409 8.1 0.1 274 24 11 49 5.4 180 11 0.9 <0.1 20
BLO45 12.2 206 7.6 6.2 147 18.0 7.7 13 3.2 96 4 0.4 0.05 9.2
BLO46 18.3 204 6.6 2.3 154.5 14.0 8.7 17 2.7 102 1.5 0.4 0.02 5.2
BLO47 6.7 123 6.7 102 11.0 4.0 6.0 3.0 42 2 0.2 0.54 12
BLO48 12.2 206 7.3 3.0 155 13.0 9.6 17 2.5 101 1.5 0.6 0.05 5.4
BLO49 16.0 278 7.5 218 13.0 4.6 37 6.1 112 6.2 0.7 1 14
BLO50 26.8 494 8.2 404 7.6 2.6 100 6.6 173 16 13 0.2 19
BLOS52 12.2 199 7.6 0.8 155 13.0 8.4 17 2.8 99 2 0.5 0.05 5.2
BLO53 15.6 194 7.4 2.1 146.5 14.0 8.2 15 2.7 95 1.5 0.4 0.05 6.6
BLO54 8.3 195 7.4 3.2 146 15.0 7.6 10 3.0 58 2.8 0.4 3.84 18
BLO55 11.7 206 7.1 4.5 148.5 16.0 8.2 10 2.8 64 4 0.4 2.49 17
BLOS6 8.3 391 8.5 268.5 35 15 26 6.2 174 8.7 0.3 1.8 23
BLOS8 13.9 195 7.3 3.2 137 15.0 9.0 8.9 2.9 72 2.8 0.3 0.57 7.8
BLO59 14.4 193 7.7 1.8 16.0 9.4 9.6 2.8 95 1.6 0.3 <0.1 <5
BLO60 13.8 197 7.6 3.4 143 15.0 9.6 9.8 2.7 95 1.7 0.3 <0.1 5

BLO61 15.6 258 7.6 8.0 181.5 23.0 9.2 17 3.8 116 5 0.4 0.32 11
BLO62 16.7 263 7.3 4.3 184 22.0 9.8 17 3.9 117 5.5 0.4 0.43 10
BLO63 12.2 329 7.3 5.5 221 28 12 18 4.1 118 12 0.4 0.72 27
BLO64 15.6 260 7.6 9.2 178 22.0 9.8 16 3.8 116 5.2 0.4 0.32 9.8
BLO65 13.3 270 7.2 4.1 188 22.0 9.4 19 4.0 116 8.5 0.5 0.32 11
BLO66 19.5 354 7.2 4.1 227.5 30 14 19 4.2 123 14 0.3 1.20 33
BLO67 11.1 318 7.1 5.3 216 26 13 19 4.0 119 11 0.4 0.81 24
BLO68 17.2 320 8.2 239 13.0 4.2 52 6.7 146 7.5 1 0.02 11
BLO69 18.9 318 8.2 0.6 226 21.0 8.8 33 5.6 144 6.8 0.7 <0.1 16
BLO73 11.1 345 7.7 5.2 226 29 13 19 3.4 130 15 0.4 1.7 22
BLO74 13.1 332 7.6 6.0 239 37 13 20 3.5 132 12 0.4 1.3 20
BLO75 12.2 342 7.6 4.7 216 28 13 19 3.7 129 12 0.4 1.5 19
BLO77 21.9 332 8.1 241 11.0 3.7 54 6.4 144 8.6 0.9 <0.1 17
BLO78 21.7 330 8.5 0.1 238 11.0 3.6 54 6.6 147 8.6 0.8 <0.1 15
BLO79 11.8 865 7.5 1.0 547 40 19 120 6.4 312 49 0.7 <0.1 78
BLO80O 12.7 877 7.6 0.3 555 42 19 120 6.4 310 47 0.6 <0.1 85
BLO81 12.2 889 7.7 0.2 576 41 20 130 6.4 310 50 0.6 1.6 89
BLO82 13.2 381 7.2 5.7 254 26 16 23 3.9 106 20 0.3 1.3 53
BLO83 12.5 385 7.0 3.9 270 28 16 24 4.0 95 17 0.3 1.7 66
BLO84 12.2 431 7.2 4.9 287 31 20 26 4.3 107 19 0.3 1.2 74
BLO8S 15.2 546 7.7 347 47 20 37 7.1 252 12 0.5 0.17 24
BLO86 14.5 547 7.5 360 49 20 37 7.4 247 11 0.5 0.13 25
BLO87 14.1 515 7.9 339 46 19 36 7.7 251 14 0.5 0.13 21
BLO88 15.7 319 8.1 1.4 219 17 12 33 3.8 156 5.1 0.6 0.32 8.9
BLO89 15.3 329 8.0 2.5 227 20 12 33 3.9 156 5.1 0.6 0.55 11
BLO90 16.8 324 7.9 2.2 226 20 12 33 3.5 160 5 0.6 0.56 11
BLO91 12.9 471 7.7 8.0 314 45 17 23 3.5 144 23 0.3 9.8 28
BL092 13.1 453 7.9 9.9 304 43 15 22 3.8 130 24 0.3 11 25
BL093 13.1 480 7.6 8.6 315 47 17 23 3.7 130 27 0.2 11 26
BLO95 19.3 318 8.7 3.0 239 8.2 3.3 56 5.7 145 8.1 1.4 <0.1 12
BLO96 19.3 317 8.7 2.8 230 8.7 3.5 55 5.5 134 7.9 1.3 <0.1 12
BLO97 19.4 314 8.9 3.3 235 9.0 3.7 56 5.6 137 8 1.2 0.11 12
BLO98 9.0 429 7.9 277 40 18 26 2.0 187 10 0.3 3.84 12
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Appendix A - GWMA Hydrochemical Data

Temperature Specific pH Redm'( Dissolved | Total Dl'ssolved Calcium Magnesium Sodium Potassium Alkalinity Chloride Fluoride Nitrate-N Sulfate
Sample ID Conductance Potential Oxvgen Solids
(°q) (uS/cm) (mv) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L CaCO;) (mg/L) (mg/L) (mg/L) (mg/L)
BL099 11.9 367 7.7 4.2 219 24 15 21 2.1 149 6.7 0.3 2.1 11
BL100 12.9 354 7.6 5.5 226 26 15 21 2.4 145 7.7 0.3 2.5 11
BL101 12.8 335 7.5 4.9 222 27 14 21 2.4 148 7.5 0.3 2.7 10
BL102 14.0 586 7.8 5.0 375 58 25 17 2.7 144 45 0.3 14 31
BL103 12.5 491 7.5 9.1 334 53 21 16 2.6 145 35 0.3 8.2 25
BL104 13.8 466 7.6 8.8 304 46 20 15 2.5 145 30 0.3 7.3 22
BL105 12.0 496 7.8 7.4 323 54 17 17 2.6 141 26 0.3 10 31
BL106 12.1 501 7.6 8.0 342 54 19 21 2.9 145 32 0.3 8.4 32
BL107 12.4 527 7.4 6.8 346 58 22 18 2.4 175 27 0.3 4.4 51
BL108 11.3 542 7.4 360 60 22 18 2.5 169 29 0.3 4.3 52
BL109 12.1 446 7.5 7.4 280 45 18 17 2.5 151 18 0.3 3.6 31
BL110 12.4 283 8.0 0.4 187 23 11 18 3.1 138 3.1 0.5 <0.1 10
BL111 12.7 279 8.0 135 0.2 191 23 11 18 3.2 132 3.3 0.5 <0.1 11
BL112 12.5 273 8.0 0.3 189 23 11 18 3.3 136 3.1 0.5 <0.1 11
BL113 13.5 400 8.3 3.8 254 18 16 36 11.0 166 11 0.5 0.19 24
BL114 14.1 389 8.2 2.8 257 17 16 37 11.0 167 13 0.5 0.16 24
BL115 14.5 360 8.2 2.0 220 19 13 30 6.9 150 7.4 0.4 <0.1 16
BL116 10.9 282 7.7 202 27.0 9.9 15 1.7 104 6.8 0.3 4.4 12
BL117 9.2 245 6.8 183 22.0 6.7 15 3.7 96 7.7 0.2 2.2 15
BL118 9.3 245 6.5 6.6 188 24.0 6.8 17 3.7 109 5.9 0.2 1.4 13
BL119 9.6 237 6.8 172 21.0 6.4 15 4.1 89 6.1 0.2 1.6 14
BL120 15.9 265 8.0 181 21.0 10.0 14 3.3 107 5.1 0.3 1.5 17
BL121 11.3 296 7.3 2.8 204 30 12 13 3.3 151 4 0.3 0.15 7
BL122 11.4 287 7.4 0.5 201 31 12 11 2.9 152 5.4 0.3 <0.1 5
BL123 11.6 278 7.6 3.5 192 28 12 12 2.9 147 3.5 0.3 <0.1 4.7
BL124 15.6 180 7.6 5.2 131 12.0 6.8 14 5.5 85 2.2 0.4 0.00 5.2
BL125 14.5 184 7.6 4.3 136.5 10.0 7.9 13 8.3 84 2.5 0.5 0.02 7.2
BL126 7.8 198 7.1 5.4 139.5 15.0 7.8 13 4.1 87 2.2 0.3 1.31 4
BL127 11.1 184 7.1 5.4 132 12.0 6.6 14 6.1 87 2 0.4 0.02 5
BL128 15.6 183 7.6 5.4 136.5 12.0 6.9 13 7.9 85 1.2 0.4 0.05 8
BL129 17.8 191 7.4 4.2 139.5 10.0 7.9 14 7.9 84 3 0.4 0.02 8.6
BL130 8.3 185 7.4 4.2 135 10.0 8.3 13 8.7 85 2.5 0.4 0.07 8
BL131 10.6 175 7.4 7.5 130.5 13.0 7.2 9.8 5.1 75 2 0.3 0.20 8.8
BL132 14.9 246 7.9 2.2 182 17 11 18 4.6 116 3.9 0.4 0.64 8.1
BL133 17.6 270 7.9 190 16.0 9.0 24 5.3 112 5.2 0.6 0.25 14
BL134 18.8 272 7.7 209.5 17.0 9.1 25 5.0 119 4.8 0.5 0.68 23
BL137 11.0 246 7.9 173.5 23.0 8.3 12 2.7 84 8.2 0.3 1.94 15
BL138 17.9 209 8.0 157 20.0 3.7 17 3.7 98 3.5 0.5 <0.1 18
BL139 14.0 270 9.4 176 22.0 0.1 38 4.5 114 3.7 0.7 <0.1 28
BL140 17.2 231 7.9 166 12.0 5.5 29 3.9 105 3.9 0.8 0.09 9
BL142 17.1 238 8.3 195.5 12.0 5.9 31 3.6 116 3.5 0.8 0.28 9.5
BL143 15.7 247 8.1 199 11.0 2.0 40 4.0 141 2.9 1.2 <0.1 3.6
BL144 14.6 275 8.2 0.9 194 12 11 27 7.7 129 5 0.7 <0.1 17
BL145 14.8 280 8.2 280 0.3 189 12 11 29 7.5 7 0.7 <0.1 18
BL146 15.1 269 8.2 0.4 187 12 11 27 6.8 121 4.9 0.7 <0.1 16
BL147 13.4 265 7.8 2.4 180 21.0 10.0 16 4.1 99 7.3 0.4 1.9 16
BL148 13.2 244 7.9 1.6 174 18.0 10.0 16 4.4 102 6.2 0.4 1.2 15
BL149 9.7 431 7.2 8.3 272 38 12 26 2.9 145 15 0.2 7.6 28
BL150 11.9 184 7.3 6.3 149 15.0 6.2 8.7 4.5 64 3.6 0.2 3.3 9.7
BL151 12.6 184 7.6 5.0 150 15.0 6.7 9.9 4.3 71 3.3 0.2 2.3 9
BL152 11.7 183 7.4 5.9 143 15.0 6.3 8.9 4.3 62 3.8 0.3 3 9.2
BL153 21.7 274 8.2 0.1 213 11.0 5.4 39 5.0 134 4.7 1 0.21 7.7
BL154 21.7 271 8.2 0.1 211 12.0 5.1 40 4.7 130 4.7 0.9 <0.1 7.5
BL155 21.3 271 8.2 61 0.6 205 12.0 5.3 39 4.8 124 4.6 0.8 <0.1 7
BL157 12.3 188 7.2 5.7 156 18.0 5.6 9.8 2.0 69 3.2 0.2 3.2 12
BL158 19.6 271 7.9 0.3 199 16.0 9.8 28 3.1 131 4.6 0.7 <0.1 11
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Appendix A - GWMA Hydrochemical Data

Temperature Specific pH Redm'( Dissolved | Total Dl'ssolved Calcium Magnesium Sodium Potassium Alkalinity Chloride Fluoride Nitrate-N Sulfate
Sample ID Conductance Potential Oxvgen Solids
(°q) (uS/cm) (mv) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L CaCO;) (mg/L) (mg/L) (mg/L) (mg/L)

BL159 10.8 193 7.0 8.8 165 17.0 5.2 11 3.2 64 5.2 0.2 5.3 12
BL160 11.2 197 7.0 169 18.0 5.5 12 3.3 58 6.3 0.2 5.3 12
BL161 11.1 213 6.9 9.1 166 19.0 5.6 11 3.3 56 7.4 0.2 5.9 13
BL162 23.7 284 8.4 0.1 219 11.0 3.1 48 5.7 3.6 1.2 <0.1 4.3
BL163 22.3 294 8.2 102 0.4 209 15.0 5.8 40 4.8 143 4.3 0.9 <0.1 11
BL164 23.9 287 8.4 0.1 209 10.0 2.9 48 5.5 139 3.6 1.3 <0.1 4

BL165 13.9 278 7.8 196 17.0 8.7 25 8.0 105 8 0.5 1.81 15
BL166 14.3 235 7.4 2.8 184 24.0 8.5 16 3.2 111 2 0.4 0.71 10
BL167 14.1 351 7.3 7.7 245 34 14 16 3.0 123 12 0.2 4.3 22
BL168 10.9 438 7.0 9.5 300 43 13 27 2.0 130 20 0.2 8.4 33
BL169 12.0 423 7.2 7.7 301 43 12 26 2.0 125 18 0.2 8.8 30
BL170 11.2 415 7.2 8.9 280 40 12 26 2.1 121 21 0.3 6.3 32
BL172 11.9 414 6.6 4.7 279 39 12 24 3.8 123 11 0.2 11 19
BL173 11.6 403 6.7 6.2 273 37 11 23 3.8 123 13 0.2 12 19
BL174 11.7 408 7.0 5.1 274 38 12 24 4.0 125 14 0.2 10 17
BL175 10.6 382 7.4 8.3 253 35 12 22 2.8 112 18 0.3 4.3 33
BL176 11.7 357 7.3 8.4 252 36 12 18 2.8 109 18 0.2 4.2 31
BL177 11.5 354 7.3 8.5 239 34 11 17 2.5 104 19 0.3 4.4 30
BL178 391 7.8 252.5 28 16 30 3.8 164 11 0.8 0.38 24
BL179 11.7 219 8.4 1.8 155 14.0 9.5 17 3.2 108 2.4 0.5 <0.1 6.7
BL180 11.5 216 8.2 1.1 157 14.0 9.4 18 3.0 105 2.5 0.5 0.91 6

BL181 11.7 212 8.4 0.7 154 14.0 9.7 17 2.9 107 2.4 0.5 <0.1 6.3
BL184 14.4 204 8.0 150 12.0 9.6 16 3.2 98 2.8 0.5 0.07 5.8
BL185 14.4 250 7.4 3.9 179 18 12 15 4.0 109 6.5 0.5 0.81 8

BL186 12.2 246 7.6 12.4 171 18 12 14 3.8 109 5.2 0.5 0.72 8.8
BL187 8.3 259 7.4 3.9 182 20 12 15 4.0 109 6.2 0.5 1.38 12
BL188 12.2 269 7.0 5.8 186 19 13 15 4.1 110 6.8 0.5 0.99 11
BL189 15.6 222 7.4 4.8 161 20.0 8.6 12 2.7 96 5.2 0.3 0.72 8

BL190 13.3 227 7.6 11.0 170 20.0 9.1 13 3.0 95 6.2 0.4 0.81 8.8
BL191 7.8 228 7.4 4.8 163.5 19.0 9.7 13 4.0 101 6 0.3 0.88 6.8
BL192 12.8 238 7.2 5.2 168.5 20.0 9.0 14 2.9 100 6.2 0.5 0.66 7.4
BL193 12.7 749 7.6 2.8 463 66 33 38 5.4 230 35 0.3 3.2 90
BL194 12.6 559 7.1 2.9 366 50 24 29 4.4 183 25 0.3 2.6 59
BL195 14.0 857 7.5 2.7 543 78 38 43 5.2 283 42 0.3 3 110
BL196 14.3 877 7.7 10.2 597 99 36 22 4.9 139 120 0.3 24 80
BL197 17.8 849 7.6 8.3 511 85 30 23 4.9 125 91 0.3 20 64
BL198 13.9 861 7.4 10.1 573 96 36 24 4.3 122 110 0.3 24 78
BL199 15.6 241 6.4 3.5 170.5 27.0 8.7 9.4 3.3 113 1 0.2 0.95 6.6
BL200 15.6 250 7.2 11.0 176 27.0 8.5 11 3.2 113 4.2 0.2 0.54 6.8
BL201 5.0 248 7.0 3.5 167 28.0 9.1 8.5 3.6 116 1.5 0.3 0.77 6.8
BL202 11.7 272 7.0 3.8 185.5 26.0 9.5 15 3.1 117 8.5 0.5 0.63 6.8
BL203 13.3 237 7.0 4.6 168.5 27.0 7.9 9.5 3.4 113 2 0.2 0.75 6.6
BL204 13.9 260 6.0 10.0 183 27.0 8.5 14 34 116 7 0.6 0.54 7.8
BL205 5.0 248 7.0 4.6 167 28.0 9.1 8.5 3.6 116 1.5 0.3 0.77 6.8
BL206 12.2 245 7.1 4.7 171 28.0 8.7 9.1 3.0 116 1 0.3 0.72 6.6
BL207 11.1 362 7.9 226 42 14 13 4.3 168 3 0.3 0.88 18
BL208 15.6 277 7.4 6.4 196.5 23.0 7.2 24 2.3 113 12 0.4 1.08 6.4
BL209 12.8 256 7.6 10.4 188.5 27.0 7.2 17 2.3 116 1.5 0.6 1.58 7.6
BL210 12.2 313 6.8 6.0 218 27.0 7.9 27 2.0 125 14 0.9 1.67 8.2
BL211 16.7 626 7.4 6.2 386.5 23.0 6.7 100 2.5 130 85 0.3 1.38 6

BL212 13.3 213 7.6 10.4 162 22.0 6.5 14 2.3 102 1.5 0.4 0.72 4.6
BL213 7.8 209 7.2 6.0 155.5 20.0 6.9 14 2.3 101 2.5 0.5 0.61 4

BL214 12.2 246 7.2 5.8 177.5 24.0 7.8 14 2.1 111 2 0.5 1.29 6.2
BL215 11.1 289 8.3 178 20 17 13 4.5 128 0.9 0.5 0.88 16
BL216 13.9 1190 8.2 939.5 123 70 38 13.0 182 2.1 1.2 1.51 486
BL217 14.8 1350 7.7 1060 140 87 45 13.0 185 4 0.9 0.41 600
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Appendix A - GWMA Hydrochemical Data

Temperature Specific pH Redm'( Dissolved | Total Dl'ssolved Calcium Magnesium Sodium Potassium Alkalinity Chloride Fluoride Nitrate-N Sulfate
Sample ID Conductance Potential Oxvgen Solids
(°q) (uS/cm) (mv) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L CaCO;) (mg/L) (mg/L) (mg/L) (mg/L)
BL223 28.3 409 8.95 -121 0.04 7.1 2.3 80 7.4 143 11.5 3.57 <0.1 13.1
BL224 21.7 379 8.2 -152 0.55 11.1 3.5 63 8.3 117 9.4 0.94 <0.1 33.8
BL225 15.1 2080 8.02 -159 10.5 34.6 41.7 137 134 231 245 0.13 52.3 212
BL226 31.8 300 8.54 45.7 1.24 4.6 0.2 55 0.3 112 5.4 1.13 <0.1 5.9
BL227 18.9 297 7.62 220 1.63 21.5 12.5 21 5.2 100 5.7 0.30 0.39 14.0
BL228 33.9 387 9.24 -336 0.03 1.2 0.1 85 5.9 140 11.5 4.82 <0.1 5.5
BL229 15.1 2115 7.57 -111 10.5 141 93.9 91 11.8 235 261 0.05 48.8 227
BL230 17.4 267 7.08 206.5 0.25 7.4 3.2 53 5.0 120 4.8 1.56 0.16 6.1
BL231 22.8 261 7.26 121.8 3.64 10.9 3.4 48 5.2 117 3.5 1.04 <0.1 3.2
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Appendix A - GWMA Hydrochemical Data

14

3,

sample ID Sulfide Silica Aluminum | Arsenic Boron Bromide Iron Lithium Manganese | Strontium | Uranium Zinc 8D 8o 8¢ (o H
(mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | (permil) | (per mil) [ (permil) [ (pmc) (TY)

BA0O1 45 20

BA002 44 20 <1

BA0O03 45 590

BA00O6 76 20 20 70

BA0O7 73 20 10 80

BA00O8 76 30 80 80

BAO10 47 20

BAO11 53 20

BA012 50 20 20

BAO13 52 <3 30 180

BAO16 38 400

BA017 43 20

BA018 40 10 <1

BAO19 41 <3 10 330

BA020 <0.5 83 50 30

BA021 52.2 <1 2.9 21 57 <10 10.8 <0.1 105 1.3 9.6

BA022 54 <3 <1

BA023 68 <0.1 70 50 340 20 60 10

BA025 66 50 10 <1

BA026 65 50

BA027 65 50 20 <10

BA028 67 60 10

BA029 63 <3 10 <1 60

BA030 60 40 480 60

BA031 66 <3 10 50

BA032 65 610

BAO33 53 20 20 <10

BA034 57 30 <1

BA035 66 70

BAO36 59 <3 <1

BAO37 48 20 <3

BA038 48 20 <3 <1

BA041 56 <10 60 30 <20 <20 <50 <10

BA042 44 30 20

BA043 42 30

BA044 44 <3 10 80

BA046 44 <3 <1 150

BA047 56 20 <3

BA048 48 20 <3 <1

BA050 87 90 40 -147.0 -18.0 -11.8 5.8

BAO51 <0.5 83 90 40 <1

BA052 84 40 10 30

BAO56 57 50

BA058 49 20 10 <1

BA059 49 20

BA060 56.1 <1 3.4 23 30 5 8.3 0.5 398 8.6 66.7 5.47

BAO61 60 <3 <1

BA062 62 <10

BA063 <0.5 64 50 20 10

BA064 62 50 20

BAO65 47 20 <1

BA066 47 20 <1

BA067 47 <3 <4 <1 130

BA068 52 <3 <1

BA069 53.9 <1 9.8 30 6 <10 2.2 <0.1 237 2.2 1.3

BA070 79 50 60
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Appendix A - GWMA Hydrochemical Data

14

3,

sample ID Sulfide Silica Aluminum | Arsenic Boron Bromide Iron Lithium Manganese | Strontium | Uranium Zinc 8D 8o 8¢ (o H
(mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | (permil) | (per mil) | (permil) [ (pmc) (TY)

BA071 <0.5 93 10 20

BAO72 91 60 20 <1

BAO73 0.5 72 40 10 -142.0 -18.0 -11.7 30.2

BA074 72 20 20 20 -17.9 -13.0 26.8

BAO75 49 20 <1

BA076 49 20

BAO77 49 <3 10 140

BA078 <0.5 93 70 30 <1

BA079 <0.5 89 70 30 <1

BA08O <0.5 66 40 <3

BAO81 48 20 -137.0 -18.0 -10.4 33.6

BA082 46 20 <1

BA083 48 <3 <1 130

BA084 53 40

BA085 53 <10

BA087 68 40 30 <10

BA088 <0.5 64 40 <1

BA089 1.0 69 <3 20 <1 50

BA090 36 10 10 <1 -126.0 -15.9 -11.2 89.0

BA091 35 10 <1

BA092 36 <3 <4 170 -15.8 -12.0 85.0

BA093 59 30 30 -148.0 -19.0 -10.9 11.6

BA094 61 20 <1

BA095 57 20 10 120 -18.4 -11.7 13.5

BA096 54 4 <1

BA097 56 30 20

BA098 53 20 30

BA099 45 10 10 <1

BA100 44 10 <1

BA101 45 <3 170

BA102 53 20 10

BA103 52 10 <3 <1

BA104 54 <3 10 590

BA105 38 20

BA106 44 20 460

BA107 34 110

BA110 59 30 <3

BA111 57 30

BA112 39 10

BA114 41 10

BA115 47 30 <3 -132.0 -17.0 -10.0 95.4

BA116 44 30 <3 <1

BA117 43 <3 20 <1 520 -16.5 -13.1 110.0

BA119 77 100.0 80 30 <20 <50 <10

BA120 47 10

BA121 46 10

BA122 46 <3 <1 20

BA123 <0.5 68 <10 1.0 50 33 <3 <1 -142.0 -18.0 -14.8 16.0

BA124 66 <3 30 30

BA125 <0.5 63 50 <1

BA126 <0.5 70 40 <1 -13.5 11.8

BA127 <0.5 67 100.0 30 <1

BA128 1.1 67 <3 20 <1 40 -18.0 -14.6 16.0

BA130 39 10 20 <1

BA131 39 10

BA132 40 10 220
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Appendix A - GWMA Hydrochemical Data

14

3,

sample ID Sulfide Silica Aluminum | Arsenic Boron Bromide Iron Lithium Manganese | Strontium | Uranium Zinc 8D 8o 8¢ (o H
(mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | (permil) | (per mil) | (permil) [ (pmc) (TY)

BA133 65 40 20

BA134 63 40 <1

BA135 63 40 10 <1

BA136 33 80

BA137 <0.5 110 <1 70 9 60 <1 -144.0 -18.5 -12.5 3.4

BA138 <0.5 100 70 70

BA140 41 <10 10

BA141 30 110

BA142 <0.5 57 30 <3

BA143 60 30 10

BA144 0.6 49 20

BA145 <0.5 58 30

BA146 1.4 62 <3 30 <1 20

BA147 37 10 20

BA148 36 10 20

BA149 <0.5 64 30 <3

BA150 0.6 65 <3 40 20

BA151 <0.5 64 30

BA152 55 60 <3

BA153 48 40

BA154 55 <3 10 <1 80

BA155 46 60 <20 <20 90 <10

BA156 46 20

BA157 47 <3 20 110

BA158 47 10 <1

BA159 46 <4 170

BA160 30 20 <3

BA161 32 10 <1

BA162 33 <3 <1 90

BA163 <0.5 55 30

BA164 <0.5 60 30

BA165 0.6 62 10 70

BA166 42 <3 2

BA167 42.5 <1.6 2.2 13 37 <6 11.1 0.1 331 3.3 7.2

BA168 43.7 <1 3.7 15 62 <10 10 0.1 681 7.9 17.6 0.91

BA170 <0.5 73 30

BA171 44 100.0 10 330 <20 <20 <50 100

BA174 48 350

BA175 63 30 20 -12.1 11.6

BA177 0.6 110 90 60

BA178 <0.5 100 90 100

BA179 53 100.0 10 40 <20 <20 <50 <10

BA182 <0.5 58 10.0 <1 20 17 20

BA183 56 20 <1

BA185 <0.5 67 40 10 <1

BA186 <0.5 73 10 30 20

BA187 <0.5 74 50 <1

BA188 <0.5 59 20 20

BA189 40 10

BA190 47 20 20 290

BA191 44 <3 180

BA192 <0.5 66 40 20

BA193 <0.5 64 40

BA194 <0.5 80 50 20 -144.0 -18.3 -13.9 3.9

BA195 <0.5 82 10 20

BA196 <0.5 83 200.0 60 20
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Appendix A - GWMA Hydrochemical Data

14

3,

sample ID Sulfide Silica Aluminum | Arsenic Boron Bromide Iron Lithium Manganese | Strontium | Uranium Zinc 8D 8o 8¢ (o H
(mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | (permil) | (per mil) | (permil) [ (pmc) (TY)

BA197 42 50

BA198 46 <10

BA199 46 10 30

BA200 47 20

BA201 39 30 20

BA202 39 20 <1

BA203 39 <3 10 <1 270

BA204 39 10 20 <1

BA205 36 10

BA206 43 10 <1

BA207 46 20 60

BA208 44 10 <1

BA209 50 50

BA210 51 50

BA211 55 570

BA212 45 40 <50

BA213 50 120

BA214 50 60

BA215 45 30

BA216 49 100

BA217 51 90

BA218 52 30

BA219 50 60

BA220 50 10

BA221 50 10

BA222 50 40

BA223 45 10 30 <1

BA224 45 <10 <1

BA225 47 <3 <4 170

BA226 56 30 20

BA227 57 30 10 <1

BA228 55 30 20 50

BA229 36 190 90 <20 <20 50 70

BA231 40 20 10 -141.0 -18.2 -9.4 53.7

BA232 41 <3 20 10 190

BA233 39 20

BA234 <0.5 55 20 <3

BA236 33 10 <1

BA238 35 220 10

BA239 45 20 20 -133.0 -17.0 -11.6 25.8

BA240 42 20

BA241 45 <3 10 150

BA242 54 20 <3 <1

BA243 36 140

BA252 135 4.0 1.9 14.1 <0.4 0.2 15.9 0.1 <8.4 -145.4 -18.4 -11.0 9.1 0.35

BA253 112 3.5 <0.2 10.1 15.0 0.9 10.9 <0.1 <8.4 -145.2 -18.4 -13.1 8.7 0.44

BA254 109 6.8 <0.2 16.6 3.9 0.3 15.0 <0.1 <8.4 -146.1 -18.4 -10.4 8.5 0.09

BA255 146 6.6 1.3 1.4 0.4 21.8 1.6 0.0 <8.4 -144.4 -18.3 -12.9 7.6 0.10

BA256 80 1.8 4.5 36.8 0.4 27.0 143 1.2 <8.4 -120.1 -14.9 -12.5 87.3 2.58

BF002 54 100 40 <20 <20 <50 <10

BF003 39 4 <1

BF004 48.3 <1 17.7 31 12 <10 6.2 <0.1 101 5.0 13.2 3.62

BFO06 59 20 <1

BFO07 56 10

BFO08 58 <3 20 180

BF010 69 30 <1
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Appendix A - GWMA Hydrochemical Data

14

3,

sample ID Sulfide Silica Aluminum | Arsenic Boron Bromide Iron Lithium Manganese | Strontium | Uranium Zinc 8D 8o 8¢ (o H
(mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | (permil) | (per mil) | (permil) [ (pmc) (TY)

BFO11 69

BF012 69 10 <1 70

BFO13 39

BF014 58 10

BFO16 37 250

BF019 32 30 60

BF020 35 60

BF021 37 20 70 130

BF022 45 <10 <10 20 <20 <20 750 <10

BF023 84 40 20

BF024 80

BF025 85 20 <1 90

BF027 41 30 <1

BF029 61 80

BF030 70 30

BFO31 37 <3 <1

BF032 38.5 <1 2.0 21 15 <10 6.4 0.1 134 1.8 13.5

BF034 56 20 <3 -135.0 -17.0 -10.4 53.9

BF036 55 <1

BF037 57 20 670 -16.6 -11.2 53.9

BF038 25 40

BF039 42 1200

BF040 62.5 1.7 2.5 37 28 <10 11 5.1 53.9 0.4 4

BFO41 64 <3 <1

BF043 67 120 40 <20 <20 <50 <10

BF044 66 10.0 80 40

BF045 64 80 40

BF047 48 10.0 2.0 30 12 <3 120

BF048 48 10 <1

BF049 49 10 <1 150

BFO50 37 60

BFO51 <0.5 41 10.0 30 120 <10

BF052 <0.5 39 40 30 40

BF0O53 49 40 <3 <1 -137.0 -18.0 -12.8 66.9

BF054 49 <1

BFO55 50 <3 20 <1 120 -17.6 -12.9 54.8

BFO56 70 <10 70 30 <20 <20 <50 <10

BFO57 57 <3 <1

BFO58 55.6 <1.6 2.7 50 33 8 13.2 0.2 232 3.7 2.1

BF059 56.5 <1 3.3 43 29 <10 14.5 0.2 242 4.0 1.2

BFO60 60.8 0.9 3.4 53 31 <6 13.6 0.2 238 4.5 0.8

BFO61 48 560

BF063 38 50

BFO67 42 40

BF068 41 20

BFO69 42 20 350

BFO71 100 300 40 40

BF072 99 300 20 40

BF073 100 30 80 40 190

BFO74 58 10.0 40 10

BFO75 63 40 10

BFO76 58 <3 10 270

BFO78 25 510

BFO79 60.2 <1 2.8 23 61 <10 7.7 0.1 318 5.5 10.5

BFO80 59 <3 <1

BF083 51 40 20
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Appendix A - GWMA Hydrochemical Data

14

3,

sample ID Sulfide Silica Aluminum | Arsenic Boron Bromide Iron Lithium Manganese | Strontium | Uranium Zinc 8D 8o 8¢ (o H
(mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | (permil) | (per mil) | (permil) [ (pmc) (TY)

BF085 51 40 10

BF086 53 240

BFO87 40 810

BF088 55 20 <50

BF089 52 70 <50

BF090 56 20

BF091 62 20

BF092 57 40

BF093 57 90 <50

BF094 49 210

BF095 28 40 40

BF096 60 80 <5

BF097 59 20

BF098 59 40 10

BF100 58 30 40

BF101 57 40 <50

BF102 54 <10 10 <50

BF103 56 150

BF104 55 40

BF105 56 <10

BF106 55 <10

BF108 54 10.0 2.0 30 28 <3 -134.0 -17.0 -14.2 83.2

BF109 54

BF110 54 <3 20 270 -16.8 -16.2 85.1

BF111 115 3.3 3.7 9.0 2.33 0.2 13.2 0.3 <8.4 -140.5 -17.9 -10.6 18.9 0.14

BF113 89 3.6 19.3 4.2 0.3 91.4 2.5 <8.4 -140.8 -17.7 -10.3 32.6 2.01

BF114 106 3.2 5.3 27.4 0.1 17.5 277 3.1 <8.4 -131.2 -16.4 -10.7 64.4 3.11

BF115 121 0.7 2.2 20.6 0.1 13.3 352 5.4 <8.4 -134.5 -17.0 -12.4 65.5 2.65

BF116 88 3.6 19.3 4.2 0.3 91.4 2.5 <8.4 -140.4 -17.7 -10.7 33.2 1.94

BF117 105 1.2 5.3 27 <0.4 16.3 307 3.0 <8.4 -131.6 -16.4 -10.9 65.5 3.34

BG029 58 20 <3

BG030 58 20 110

BGO031 61 10 <3

BGO033 62 <10 10

BG034 31 200

BGO036 49 20 <3

BGO037 53 <3 10 60

BGO038 63 <10

BG039 64 70

BG040 20 17 4

BG041 <0.5 57 20 20 20

BG042 57 20 20 20 50

BG043 61 160

BG044 59 <10

BG045 64 <0.1 <10 80 110 90 150 40

BG046 75 220

BG047 56 30 140 <20 <20 <50 <10

BGO51 <0.5 5.8 10 <3 <1

BG052 <0.5 53 <3 10 20 40

BGO053 54 290

BG054 54 <10 40 60 <20

BGO056 31 50

BGO059 <0.5 51 10 90 50

BG060 <0.5 49 20 80 40

BG061 1.6 52 50 20 40 130

BG062 53 10 <3
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Appendix A - GWMA Hydrochemical Data

14

3,

sample ID Sulfide Silica Aluminum | Arsenic Boron Bromide Iron Lithium Manganese | Strontium | Uranium Zinc 8D 8o 8¢ (o H
(mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | (permil) | (per mil) | (permil) [ (pmc) (TY)

BG063 50 20 20

BG064 50 <3 30 220

BG066 51 260

BG067 49 230

BG068 51 100

BG069 48 100

BG070 48 130

BG071 48 50

BG072 48 70

BGO073 57 220

BG074 50 220

BGO075 43 170 <50

BGO076 48 40

BGO077 45 160

BG078 48 150

BGO079 49 90

BG080 52 170

BG081 56 10 20

BG082 52 10 20 10

BGO083 54 10 20 530

BG084 44 70 <20 <20 350 250

BG086 78 10

BG087 78 150

BG088 76 30

BGO089 <0.5 44 10.0 30 10 70

BG090 58 50 <50

BG091 79 <10

BG092 75 30

BG093 <0.5 56 30 10 <1

BG094 74 20

BG0S5 <0.5 44 20 30 150 200

BG096 68 30

BG097 79 20

BG098 79 450

BG099 79 40

BG100 77 20

BG101 76 30

BG102 77 10

BG104 57 10

BG107 59 20 <1

BG108 56 30 90 230

BG109 62 40 30 <20 120 <10

BG110 56 10

BG112 43 11 3

BG113 52 <10 <1

BG114 51 <10 <1

BG115 52 10 20 270

BG116 47 <3 10 80

BG117 72 70 10

BG118 71 70 10

BG119 71 40 30 190 -18.7 -19.4 8.4

BG121 55 140 20 160 430

BG122 56 <3 <1

BG124 51 20

BG127 54.4 <1 4.9 18 34 <10 7.3 0.1 493 6.4 30.2

BG128 55 <3 <1
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Appendix A - GWMA Hydrochemical Data

14

3,

sample ID Sulfide Silica Aluminum | Arsenic Boron Bromide Iron Lithium Manganese | Strontium | Uranium Zinc 8D 8o 8¢ (o H
(mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | (permil) | (per mil) | (permil) [ (pmc) (TY)

BG130 52 6 <1

BG132 60 10 20

BG133 60 <10 10 20

BG134 61 10 240 -17.2 -10.0 37.6

BG137 55 10

BG139 58 <3 360 -19.4 8.4

BG154 <0.5 60 <10 2.0 20 16 <3 <1

BG155 <0.5 62 20 <1

BG156 62 <3 20 440

BG157 <0.5 54 40 20 -145.0 -18.0 -11.5 19.2

BG158 <0.5 55 40 <1

BG159 55 30 20

BG161 40 <3 <1

BG163 54 30 20 <1 -133.0 -17.0 -7.7 54.7

BG164 50 30 10 <1

BG165 54 <3 30 760

BG166 58 290

BG168 59 50

BG170 42 30 10 10

BG171 40 20 <1

BG172 50 10.0 17.0 30 8 30

BG173 58 40 <1

BG174 52 <3 10 <1 120

BG175 52 <10 <3

BG176 51 <10 <3 <1

BG177 54 <3 <1 300

BG178 54 40

BG179 58 11 <1

BG183 61 <3 10 230

BG184 61 20 <3

BG185 53 30

BG186 55 30

BG187 60 20 10

BG188 62 <3 <1 330

BG191 56 300.0 40 20 <20 330 <10

BG192 60 20

BG194 53 10.0 <10 <1

BG195 53 <10 <1

BG196 54 <3 420

BG198 35 980

BG202 47 10

BG203 71 8 2

BG204 46 <3 <1

BG205 42 <1 4.9 16 25 6 2.7 0.1 207 2.7 <1

BG207 53.4 <1 5.0 17 12 <10 4.1 <0.1 353 4.5 1.7

BG208 51 <1.6 4.9 18 14 <6 3.8 <0.2 355 4.2 2.5

BG210 56.6 <1.6 4.8 20 13 <6 4.3 <0.2 372 4.4 0.7

BG211 <0.5 73 40 40

BG212 1.0 72 30 30 20 10

BG215 55 4 <1

BG216 48 <3 <1

BG217 43 40 <20 <20 100 50

BG219 50 20

BG220 56 20 20 20

BG221 50 <3 10 170

BG222 68 <10
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Appendix A - GWMA Hydrochemical Data

sample ID Sulfide Silica Aluminum | Arsenic Boron Bromide Iron Lithium Manganese | Strontium | Uranium Zinc 8D 8o 8¢ e 3H
(mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | (permil) | (per mil) | (permil) [ (pmc) (TY)

BG224 48 460

BG225 44 70

BG228 <0.5 72 40 60

BG229 <0.5 69 40 40

BG230 60 10 50 50

BG231 52 <3 20 200

BG232 47 10 <1

BG233 45 60 <50

BG234 39 40 <50

BG235 41 20 <50

BG236 44 40 <50

BG237 43 10 <50

BG238 59 60

BG241 <0.5 74 50

BG242 <0.5 72 50 30

BG243 <0.5 64 40 20

BG244 <0.5 36 40 30 20

BG245 0.8 69 10 30 20

BG248 43 40

BG249 47 40

BG250 47 60 <50

BG252 46 50

BG253 41 170 <50

BG254 47 20

BG255 49 20

BG256 45 30

BG257 43 20 <50

BG258 47 <10 <50

BG259 45 20 <50

BG260 46 40

BG261 47 20 <1

BG262 49 <3 <1 100

BG263 44 <10

BG264 42 20

BG265 40 770

BG266 42 30 <50

BG268 37 90 <50

BG269 38 40 <50

BG270 43 80 <50

BG271 42 30 <50

BG272 42 70

BG273 40 60

BG275 45 120

BG276 50 20

BG277 47 50 <50

BG279 51 60

BG280 47 30 <50

BG281 56 10

BG282 56 60

BG283 48 20 <50

BG284 49 30 <50

BG285 52 <10 <50

BG286 53 10

BG287 56 10

BG288 56 10

BG289 50 10
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Appendix A - GWMA Hydrochemical Data

14

3,

sample ID Sulfide Silica Aluminum | Arsenic Boron Bromide Iron Lithium Manganese | Strontium | Uranium Zinc 8D 8o 8¢ (o H
(mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | (permil) | (per mil) | (permil) [ (pmc) (TY)

BG290 48 <10

BG291 61 10 <1

BG292 61 <3 20 190

BG293 58 <10

BG294 56 70

BG295 60 <10 <50

BG297 52 30 <50

BG298 59 20 <50

BG299 57 200 <50

BG301 60 40

BG302 39 <10

BG303 39 20

BG304 40 <10 <50

BG306 42 <10

BG307 36 40 <50

BG308 39 60 <50

BG309 36 440 <50

BG310 38 40 <50

BG311 38 20

BG312 44 100

BG315 63 <10 30 <20 <20 350 100

BG317 34 630

BG318 32 20 <50

BG319 36 20 <50

BG320 32 20 <50

BG321 34 <10 <50

BG322 36 <10 <50

BG323 35 10 <50

BG328 55 20 <1

BG329 55 120 30 350

BG330 47 <3 10 50 410

BG335 52 <3 <1

BG336 51.1 <1.6 1.5 17 13 <6 3.6 <0.2 218 2.4 6.3

BG337 53.2 <1 1.7 17 12 <10 3.5 0.1 232 2.5 2.7

BG338 57.1 <1.6 1.6 18 13 6 4 <0.2 238 2.7 22.1

BG345 <0.5 46 20 10 10

BG347 <0.5 46 10 20 90

BG348 22 <10

BG349 23 10 110

BG350 23 <10 <1

BG351 50 80

BG352 42 10 180 -15.6 -12.4 103.3

BG353 57 10.0 1.0 10 15 <1 40

BG354 <0.5 67 20 -147.0 -19.0 -10.7 4.0

BG355 <0.5 69 20 10

BG356 68 30 50

BG358 37 40

BG360 40 60

BG361 58 40

BG363 <0.5 60 30 20 20 60 -17.2 -13.8 17.7

BG364 <0.5 58 10 30 10

BG365 55 30

BG370 <0.5 60 20.0 <1 <10 34 <3 <3

BG371 61 10.0 <1 10 43 10

BG372 <0.5 60 30 60

BG373 46 150
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Appendix A - GWMA Hydrochemical Data

14

3,

sample ID Sulfide Silica Aluminum | Arsenic Boron Bromide Iron Lithium Manganese | Strontium | Uranium Zinc 8D 8o 8¢ (o H
(mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | (permil) | (per mil) | (permil) [ (pmc) (TY)

BG375 67 50 30 <20 <50 <10

BG376 41 50

BG377 41 <10

BG379 65 <10 1900 <20 <20 50 <10

BG380 60 <3 <1

BG381 49 200

BG385 57 10.0 10 10

BG386 54 <3 20 <1 40

BG387 52 <10 <1

BG388 30 740

BG389 33 290

BG390 49 40

BG398 40 <10 60 <20 <20 100 <10

BG401 47 <10 20

BG402 48 <10 10

BG403 48 <4 50

BG405 57 30 20 20 60

BG406 34 <3 <1

BG407 34.9 <1 2.6 6 13 15 6.4 2.1 86.6 1.4 112

BG409 56 20 20 10 60

BG410 <0.5 53 10 90 10

BG411 49 <1 220

BG412 46 40 <1

BG413 54 20

BG414 56 70 20 80

BG415 52 <10 <1

BG416 49 10 230

BG498 133 5.7 <0.2 2.0 <0.4 0.2 7.6 <0.1 <8.4 -145.8 -18.1 -10.9 7.5 <0.09

BG499 86 1.4 3.2 12.9 1.7 0.8 307 3.9 <8.4 -128.8 -16.3 -11.1 94.8 7.08

BG500 132 7.7 <0.2 8.0 22.5 0.5 18.0 0.3 <8.4 -143.8 -18.0 -12.3 24.5 3.97

BG502 89 1.3 74.8 16.5 0.6 447 2.0 <8.4 -144.9 -18.2 -11.0 37.6 5.45

BG503 92 1.1 2.6 103 2.7 35.9 914 8.1 <8.4 -138.3 -17.4 -9.8 61.3 10.6

BG504 112 7.2 2.6 53.3 1.1 15.2 127 2.1 <8.4 -133.0 -16.9 -10.6 65.3 6.34

BG505 117 1.7 2.2 12.7 0.1 <0.1 105 2.1 <8.4 -131.3 -16.9 -9.5 66.7 9.80

BG507 116 1.0 2.9 53.3 0.9 <0.1 127 2.1 <8.4 -132.6 -16.9 -10.7 65.6 5.06

BLO14 <0.5 47 <10 <3 <1

BLO15 <0.5 47 <10 <3

BLO16 49 20 <3 <1

BLO17 50 <3 10 <1 200

BLO18 48 20 <1

BLO19 <0.5 45 10 <3

BLO20 <0.5 46 30 80

BLO21 <0.5 44 10 70 20

BLO22 <0.5 46 <10 10 10 10

BLO23 47 30 160

BLO24 <0.5 45 10 10

BLO25 <0.5 58 10 -136.0 -17.0 -12.8 12.6

BLO26 0.6 63 10 30 40 -17.0 -13.8 13.1

BLO27 <0.5 62 10

BL0O28 34 <10

BLO29 38 30 20 <1

BLO30 39 10 30 650

BLO31 37 30 10

BLO32 41 <10 50 10 -128.0 -16.0 -13.0 43.0

BLO33 42 30 20 90 -16.0 -15.3 45.4

BLO34 41 <10 30
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Appendix A - GWMA Hydrochemical Data

14

3,

sample ID Sulfide Silica Aluminum | Arsenic Boron Bromide Iron Lithium Manganese | Strontium | Uranium Zinc 8D 8o 8¢ (o H
(mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | (permil) | (per mil) | (permil) [ (pmc) (TY)

BLO35 41 20 <1

BLO36 46 <10

BLO37 42 <10 30 20 <20 <50 <10

BLO39 40 10 10 <1

BLO40 40 20 <1 130

BLO41 39 <10 <1

BLO42 <0.5 44 10 70 20

BLO43 44 70 30 20 60

BLO44 <0.5 44 10 60 20

BLO45 33 60 <50

BLO46 46 50 <50

BLO47 35 260 <50

BLO48 46 40 <50

BLO49 47

BLO50 87

BLO52 46 60 <50

BLO53 44 30 <50

BLO54 37 30 <50

BLO55 39 50 <50

BLO56 37 <10 30 <20 <20 150 <10

BLO58 44 <10 10

BLO59 43 10 10 60

BLO60 42 <10 10

BLO61 41 120 <50

BLO62 43 <10 <50

BLO63 48 110 <50

BLO64 42 <10 <50

BLO65 42 <10 <50

BLO66 38 60 <50

BLO67 42 70 <50

BLO68 55 250

BLO69 <0.5 48 10 <3

BLO73 39 <10 2.0 <10 36 300 -131.0 -16.9 -13.0 77.5

BLO74 42 30 10 10 130

BLO75 37 <10 <1

BLO77 53 20 20

BLO78 <0.5 50 10

BLO79 45 10 390 860

BLO8O 47 320 20 880 200

BLO81 <0.5 45 <10 360 890

BLO82 43 10 <3

BLO83 45 30 10 30 90

BLO84 43 <10 30 10

BLO85 47 20 <3

BLO86 49 <3 30 180

BLO87 44 10

BLO88 <0.5 44 <10 10

BLO89 44 30 80

BLO9O 43 <10

BLO91 44 <10 10

BL092 45 10 220

BLO93 44 <10

BLO9S <0.5 57 <10 <1 30 9 <1 <3 -139.0 -17.5 -13.8 21.3

BLO96 <0.5 56 20 <3 <1

BLO97 59 10 <1 30

BLO98 38 50
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Appendix A - GWMA Hydrochemical Data

sample ID Sulfide Silica Aluminum | Arsenic Boron Bromide Iron Lithium Manganese | Strontium | Uranium Zinc 8D 8o 8¢ e 3H
(mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | (permil) | (per mil) | (permil) [ (pmc) (TY)

BL0O99 40 <10 10

BL100 41 20 110

BL101 39 10 10

BL102 47 <10 <3

BL103 50 10 20 250

BL104 49 <10 20

BL105 46 10 <3 <1

BL106 46 20 250

BL107 43 <10 10

BL108 44 10 20 280

BL109 42 <10

BL110 35 <10 200 20

BL111 39 220 20 20 100

BL112 <0.5 37 <10 160 20

BL113 37 <10 10

BL114 38 30 70

BL115 37 <10 20

BL116 41 10 10 120

BL117 45 <10 50

BL118 47 20 10 130

BL119 44 <10 40

BL120 46 <3 <1 110

BL121 43 <10 20 20

BL122 46 30 20 20 130

BL123 41 <10 20 20

BL124 36 60 <50

BL125 38 <10 <50

BL126 34 360 <50

BL127 37 140 <50

BL128 38 50 <50

BL129 38 40 <50

BL130 34 70 <50

BL131 39 1100 <50

BL132 46 <10

BL133 47 50 <20 <20 50 <10

BL134 54 <10 50 <20 20 <50 <10

BL137 40

BL138 32 20

BL139 11 <1

BL140 45 60 20 <20 <50 <10

BL142 55 50 <20 <20 100 <10

BL143 50 <10 20

BL144 <0.5 36 10 20 10 -135.0 -17.6 -12.7 35.8

BL145 37 10 20 20 50 -17.5 -12.8 35.5

BL146 <0.5 36 <10 10

BL147 37 <10 20 10

BL148 37 <10

BL149 38 20 20 190

BL150 48 <10 <1

BL151 45 20 70

BL152 45 <10 <3

BL153 <0.5 58 <10 30 -144.0 -17.9 -11.6 5.8

BL154 <0.5 58 <10 20

BL155 0.6 57 20 30 40 -17.8 -12.8 8.0

BL157 49 10 20 90

BL158 47 10.0 <10 30 10 -134.0 -17.0
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Appendix A - GWMA Hydrochemical Data

sample ID Sulfide Silica Aluminum | Arsenic Boron Bromide Iron Lithium Manganese | Strontium | Uranium Zinc 8D 8o 8¢ e 3H
(mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | (permil) | (per mil) | (permil) [ (pmc) (TY)

BL159 49 <10 10 <1 -127.0 -16.3

BL160 50 <3 10 <1 80

BL161 47 <10 <1

BL162 <0.5 53 <10 <10 30 -144.0 -18.6 -13.0 5.0

BL163 0.6 50 20 40 70

BL164 <0.5 51 <10 10

BL165 42 70

BL166 44 10 <10 300 140

BL167 45 20 150

BL168 47 <10 20 <1

BL169 48 10 200

BL170 46 <10

BL172 48 <10 20 -121.0 -15.4 -17.7 51.5

BL173 48 10 20 210

BL174 46 10

BL175 43 <10 20

BL176 45 10 170

BL177 43 <10

BL178 43 1100

BL179 37 <10 80 20 -130.0 -16.8 -14.4 39.0

BL180 39 80 20 20 50 -16.6 -14.4 38.0

BL181 37 <10 40 20

BL184 41 30

BL185 47 <10 <50

BL186 37 <10 <50

BL187 43 60 <50

BL188 48 10 <50

BL189 39 20 <50

BL190 46 70 <50

BL191 42 50 <50

BL192 46 60 <50

BL193 43 40 10 <1

BL194 46 10 20 <1 240

BL195 44 40 <1

BL196 45 10 30

BL197 47 50 20 390

BL198 45 10 20

BL199 42 100 <50

BL200 42 <10 <50

BL201 37 70 <50

BL202 41 30 <50

BL203 41 20 <50

BL204 41 30 <50

BL205 37 70 <50

BL206 40 70 <50

BL207 32 <10 <1000 120 <50 <500

BL208 46 10 <50

BL209 47 40 <50

BL210 47 30 <50

BL211 46 600 <50

BL212 46 10 <50

BL213 37 10 <50

BL214 48 10 <50

BL215 23 <10 <1000 190 <50 <500

BL216 30 <10 <1000 140 <50 <500

BL217 32 200.0 30 <20 <20 530 30
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Appendix A - GWMA Hydrochemical Data

sample ID Sulfide Silica | Aluminum | Arsenic Boron Bromide Iron Lithium Manganese | Strontium | Uranium Zinc 8D §%0 8¢ B¢ 3H

(mg/L) (mg/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) (ug/L) | (permil) | (per mil) | (permil) | (pmc) (Tv)
BL223 134 13.7 <0.2 9.0 58.7 4.0 24.9 <0.1 <8.4 -143.1 -17.9 -21.8 9.4 0.16
BL224 105 4.2 <0.2 11.5 <0.4 0.8 35.8 1.9 <8.4 -145.6 -18.3 -10.6 11.9 0.24
BL225 73 1.6 7.2 66.3 16.7 1.0 839 15.4 80.0 -134.9 -17.0 -8.2 67.0 2.11
BL226 121 2.1 3.3 3.2 1.2 5.7 6.3 <0.1 <8.4 -143.2 -18.3 -11.6 7.4 <0.09
BL227 79 1.3 3.7 4.6 0.3 17.2 62.0 1.5 <8.4 -130.1 -16.5 -12.3 59.6 0.22
BL228 174 10.7 0.7 1.2 1.5 102 2.1 <0.1 <8.4 -141.0 -17.6 -14.1 12.0 0.20
BL229 88 1.4 7.6 68.9 0.9 42.7 687 22.3 68.6 -124.7 -15.2 -9.7 76.9 3.85
BL230 112 5.5 0.4 11.4 2.0 14.1 31.9 0.4 <8.4 -140.0 -17.8 -11.9 18.3 <0.09
BL231 99 40.9 0.5 5.4 3.5 24.3 54.5 <0.1 <8.4 -143.3 -18.4 -15.3 8.9 0.09
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Appendix B - Geology of Wells in GWMA Hydrochemistry Database

) . 3 Ground Surface Well Bottom ) ) A
Sample ID Site Number Sample Date Latitude Longitude County Elevation (ft ms]) Depth (ft msl) Geologic Units Encountered Formations

BA0OO1 464415118575301 3/14/1983 -118.9658382 46.73736257 Adams 1117 304 TOB, Tem, Tpr, Tr, Tf W
BA002 464415118575301 7/27/1983 -118.9658382 46.73736257 Adams 1117 304 TOB, Tem, Tpr, Tr, Tf W
BA0O3 464415118575301 8/10/1982 -118.9658382 46.73736257 Adams 1117 304 TOB, Tem, Tpr, Tr, Tf W
BA006 464507118175501 5/24/1983 -118.2996943 46.75181320 Adams 1028 510 TOB, Tf, Tgsb G
BA0O07 464507118175501 8/26/1983 -118.2996943 46.75181320 Adams 1028 510 TOB, Tf, Tgsb G
BA0OO8 464507118175501 9/8/1982 -118.2996943 46.75181320 Adams 1028 510 TOB, Tf, Tgsb G
BA010 464518118185201 5/1/1962 -118.3144174 46.75320190 Adams 1009 144 TOB, Tf W
BAO11 464518118185202 5/24/1983 -118.3144174 46.75320190 Adams 1009 380 TOB, Tf, Tgsb G
BA012 464518118185202 8/22/1983 -118.3144174 46.75320190 Adams 1009 380 TOB, Tf, Tgsb G
BA013 464518118185202 8/6/1982 -118.3144174 46.75320190 Adams 1009 380 TOB, Tf, Tgsb G
BAO16 464638119001901 3/11/1958 -119.0063954 46.77708510 Adams 1170 500 TOB, Tem, Tpr, Tr, Tf W
BA017 464650118401401 3/16/1983 -118.6722146 46.78041988 Adams 1419 480 TOB, Tpr, Tr, Tf W
BA018 464650118401401 8/1/1983 -118.6722146 46.78041988 Adams 1419 480 TOB, Tpr, Tr, Tf W
BA019 464650118401401 8/7/1982 -118.6722146 46.78041988 Adams 1419 480 TOB, Tpr, Tr, Tf W
BA020 464727118560501 5/26/1983 -118.9388927 46.79347430 Adams 1257 1410 TOB, Tpr, Tr, Tf, Tgsb, Tgu WG
BA021 464728119094701 7/22/2002 -119.1647806 46.79124167 Adams 1040 450 TOB, Tem, Terr, Tpr W
BA022 464728119094701 8/3/1994 -119.1647806 46.79124167 Adams 1040 450 TOB, Tem, Terr, Tpr W
BA023 464740119180601 10/6/1971 -119.3030739 46.79347320 Adams 1043 865 TOB, Tem, Terr, Tp, Tes, Ta, Temb, Tpr, Tr, Tf SW
BA025 464752118500801 5/20/1983 -118.8366662 46.79764120 Adams 1302 1900 TOB, Tpr, Tr, Tf, Tgsb, Tgu, Tgo WG
BA026 464752118500801 8/2/1983 -118.8366662 46.79764120 Adams 1302 1900 TOB, Tpr, Tr, Tf, Tgsb, Tgu, Tgo WG
BA027 464753118573901 5/19/1983 -118.9619492 46.79597429 Adams 1219 1030 TOB, Tpr, Tr, Tf, Tgsb WG
BA028 464753118573901 7/29/1983 -118.9619492 | 46.79597429 Adams 1219 1030 TOB, Tpr, Tr, Tf, Tgsb WG
BA029 464753118573901 8/10/1982 -118.9619492 46.79597429 Adams 1219 1030 TOB, Tpr, Tr, Tf, Tgsb WG
BA030 464759118563302 5/26/1983 -118.9458374 46.80180770 Adams 1278 1210 TOB, Tpr, Tr, Tf, Tgsb WG
BA031 464802118495501 8/9/1982 -118.8324994 | 46.80069680 Adams 1307 1980 TOB, Tpr, Tr, Tf, Tgsb, Tgu, Tgo WG
BA032 464815119203701 10/18/1960 -119.3452981 46.80319507 Adams 843 415 TOB, Tem, Terr, Tp, Tes, Tpr, Tr SW
BA033 464830118595901 5/19/1983 -118.9950060 46.79930758 Adams 1247 1380 TOB, Tem, Tpr, Tr, Tf, Tgsb WG
BA034 464830118595901 7/29/1983 -118.9950060 46.79930758 Adams 1247 1380 TOB, Tem, Tpr, Tr, Tf, Tgsb WG
BAO35 464842118434601 10/18/1960 -118.7302728 46.81125286 Adams 1360 353 TOB, Tpr, Tr, Tf W
BA036 464857119040701 9/28/1994 -119.0697083 46.81564440 Adams 1147 198 TOB, Tpr, Tr W
BA037 464903118571601 5/27/1983 -118.9530599 46.81375226 Adams 1255 1330 TOB, Tpr, Tr, Tf, Tgsb, Tgu WG
BA038 464903118571601 8/1/1983 -118.9530599 46.81375226 Adams 1255 1330 TOB, Tpr, Tr, Tf, Tgsb, Tgu WG
BA0O41 464906119091601 10/27/1970 -119.1550126 46.81791860 Adams 1094 905 TOB, Tpr, Tr, Tf W
BA042 464920118235201 5/24/1983 -118.3969214 | 46.82320180 Adams 1709 342 TOB, Tpr, Tr, Tf W
BA043 464920118235201 8/3/1983 -118.3969214 46.82320180 Adams 1709 342 TOB, Tpr, Tr, Tf W
BA044 464920118235201 8/7/1982 -118.3969214 46.82320180 Adams 1709 342 TOB, Tpr, Tr, Tf W
BA046 464924118374501 8/7/1982 -118.6302678 46.82319850 Adams 1490 830 TOB, Tpr, Tr, Tf, Tgsb WG
BA047 464924118374502 3/16/1983 -118.6302678 46.82319850 Adams 1490 1200 TOB, Tpr, Tr, Tf, Tgsb, Tgu WG
BA0438 464924118374502 8/1/1983 -118.6302678 46.82319850 Adams 1490 1200 TOB, Tpr, Tr, Tf, Tgsb, Tgu WG
BA050 464928119103201 3/15/1983 -119.1761246 46.82430750 Adams 1050 1210 TOB, Tem, Terr, Tp, Tpr, Tr, Tf, Tgsb WG
BAO51 464928119103201 7/27/1983 -119.1761246 46.82430750 Adams 1050 1210 TOB, Tem, Terr, Tp, Tpr, Tr, Tf, Tgsb WG
BA052 464928119103201 8/10/1982 -119.1761246 | 46.82430750 Adams 1050 1210 TOB, Tem, Terr, Tp, Tpr, Tr, Tf, Tgsb WG
BA056 464933119103001 4/6/1939 -119.1761246 46.82458528 Adams 1050 561 TOB, Tem, Terr, Tp, Tpr, Tr W
BA058 464940118273002 5/27/1983 -118.4627589 46.82764516 Adams 1580 1100 TOB, Tpr, Tr, Tf, Tgsb, Tgu WG
BAO59 464940118273002 9/6/1983 -118.4627589 46.82764516 Adams 1580 1100 TOB, Tpr, Tr, Tf, Tgsb, Tgu WG
BA060 464942119074701 7/24/2002 -119.1300083 46.82724720 Adams 1120 260 TOB, Tpr W
BAO61 464942119074701 9/7/1994 -119.1300083 46.82724720 Adams 1120 260 TOB, Tpr W
BA062 464945119092601 5/4/1961 -119.1583461 46.82958536 Adams 1111 900 TOB, Tpr, Tr, Tf W
BA063 465020119102301 5/27/1983 -119.1744580 46.83986319 Adams 1080 1040 TOB, Tem, Terr, Tp, Temb, Tpr, Tr, Tf, Tgsb WG
BA064 465020119102301 8/22/1983 -119.1744580 46.83986319 Adams 1080 1040 TOB, Tem, Terr, Tp, Temb, Tpr, Tr, Tf, Tgsb WG
BA0O65 465022118282001 5/24/1983 -118.4724815 46.83931180 Adams 1580 620 TOB, Tpr, Tr, Tf W
BA066 465022118282001 8/30/1983 -118.4724815 46.83931180 Adams 1580 620 TOB, Tpr, Tr, Tf W
BA0O67 465022118282001 8/7/1982 -118.4724815 46.83931180 Adams 1580 620 TOB, Tpr, Tr, Tf W
BA068 465032119030301 8/30/1994 -119.0538360 46.84206110 Adams 1192 476 TOB, Tpr, Tr, Tf W
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Appendix B - Geology of Wells in GWMA Hydrochemistry Database

) . 3 Ground Surface Well Bottom ) ) A
Sample ID Site Number Sample Date Latitude Longitude County Elevation (ft ms]) Depth (ft msl) Geologic Units Encountered Formations

BA069 465032119030301 8/6/2002 -119.0538360 46.84206110 Adams 1192 476 TOB, Tpr, Tr, Tf W
BA070 465100119001503 5/19/1983 -119.0055620 46.85208590 Adams 1366 1060 TOB, Tpr, Tr, Tf, Tgsb WG
BA071 465100119001503 8/10/1982 -119.0055620 46.85208590 Adams 1366 1060 TOB, Tpr, Tr, Tf, Tgsb WG
BA072 465100119001503 8/30/1983 -119.0055620 46.85208590 Adams 1366 1060 TOB, Tpr, Tr, Tf, Tgsb WG
BAO73 465206118524401 5/24/1983 -118.8880572 46.87347516 Adams 1423 1340 TOB, Tr, Tf, Tgsb, Tgu WG
BA074 465206118524401 9/9/1982 -118.8880572 | 46.87347516 Adams 1423 1340 TOB, Tr, Tf, Tgsb, Tgu WG
BAO75 465212118212401 5/24/1983 -118.4835927 46.86986760 Adams 1690 400 TOB, Tpr, Tr, Tf W
BA076 465212118212401 8/2/1983 -118.4835927 46.86986760 Adams 1690 400 TOB, Tpr, Tr, Tf W
BAQ77 465212118212401 8/9/1982 -118.4835927 46.86986760 Adams 1690 400 TOB, Tpr, Tr, Tf W
BA0O78 465227118502203 5/26/1983 -118.8433330 46.87736410 Adams 1577 1540 TOB, Tr, Tf, Tgsb, Tgu WG
BA079 465227118502203 8/3/1983 -118.8433330 46.87736410 Adams 1577 1540 TOB, Tr, Tf, Tgsb, Tgu WG
BA08O 465245118461201 5/27/1983 -118.7708300 46.87847530 Adams 1379 1310 TOB, Tr, Tf, Tgsb, Tgu WG
BAO81 465253118420202 3/17/1983 -118.7030488 46.88069820 Adams 1653 600 TOB, Tr, Tf, Tgsb W
BA082 465253118420202 8/2/1983 -118.7030488 46.88069820 Adams 1653 600 TOB, Tr, Tf, Tgsb W
BA083 465253118420202 8/9/1982 -118.7030488 46.88069820 Adams 1653 600 TOB, Tr, Tf, Tgsb W
BA084 465258119052701 10/18/1960 -119.0919548 46.88264156 Adams 1186 392 TOB, Tpr, Tr, Tf W
BAO85 465258119052701 5/4/1961 -119.0919548 46.88264156 Adams 1186 392 TOB, Tpr, Tr, Tf W
BA087 465317118461002 5/19/1983 -118.7699966 | 46.89597545 Adams 1472 1410 TOB, Tr, Tf, Tgsb, Tgu WG
BA088 465317118461002 8/2/1983 -118.7699966 46.89597545 Adams 1472 1410 TOB, Tr, Tf, Tgsb, Tgu WG
BA089 465317118461002 8/9/1982 -118.7699966 46.89597545 Adams 1472 1410 TOB, Tr, Tf, Tgsb, Tgu WG
BA090 465342118145402 5/25/1983 -118.2471884 46.89348360 Adams 1558 200 TOB, Tpr, Tr, Tf W
BA091 465342118145402 8/2/1983 -118.2471884 46.89348360 Adams 1558 200 TOB, Tpr, Tr, Tf W
BA092 465342118145402 8/5/1982 -118.2471884 46.89348360 Adams 1558 200 TOB, Tpr, Tr, Tf W
BA093 465347118531301 3/15/1983 -118.9344480 46.82347460 Adams 1300 540 TOB, Tpr, Tr, Tf W
BA094 465347118531301 7/28/1983 -118.9344480 46.82347460 Adams 1300 540 TOB, Tpr, Tr, Tf W
BA095 465347118531301 9/8/1982 -118.9344480 46.82347460 Adams 1300 540 TOB, Tpr, Tr, Tf W
BA096 465349119200401 4/5/1994 -119.3352167 46.89733330 Adams 1052 203 TOB, Tem, Temb, Tpr W
BA097 465355119202501 3/15/1983 -119.3436329 46.89764035 Adams 995 290 TOB, Tem, Temb, Tpr W
BA098 465355119202501 7/28/1983 -119.3436329 46.89764035 Adams 995 290 TOB, Tem, Temb, Tpr W
BA099 465433118210501 5/25/1983 -118.3427497 46.91209320 Adams 1681 560 TOB, Tpr, Tr, Tf, Tgsb WG
BA100 465433118210501 8/2/1983 -118.3427497 46.91209320 Adams 1681 560 TOB, Tpr, Tr, Tf, Tgsb WG
BA101 465433118210501 8/5/1982 -118.3427497 46.91209320 Adams 1681 560 TOB, Tpr, Tr, Tf, Tgsb WG
BA102 465440119183001 3/15/1983 -119.3114093 46.91208520 Adams 1025 179 TOB, Tem, Temb, Tpr W
BA103 465440119183001 7/28/1983 -119.3114093 46.91208520 Adams 1025 179 TOB, Tem, Temb, Tpr W
BA104 465440119183001 8/12/1982 -119.3114093 46.91208520 Adams 1025 179 TOB, Tem, Temb, Tpr W
BA105 465447118021302 8/30/1983 -118.0410624 46.91432099 Adams 1630 300 TOB, Tr, Tf W
BA106 465447118021302 8/6/1982 -118.0410624 46.91432099 Adams 1630 300 TOB, Tr, Tf W
BA107 465616118581801 3/12/1958 -118.9727830 46.93764240 Adams 1347 337 TOB, Tr, Tf W
BA110 465814118524101 5/20/1983 -118.8861126 46.97208718 Adams 1213 1130 TOB, Tf, Tgsb, Tgu WG
BA111 465814118524101 8/2/1983 -118.8861126 46.97208718 Adams 1213 1130 TOB, Tf, Tgsb, Tgu WG
BA112 465818118563401 10/19/1960 -118.9433373 46.97153160 Adams 1257 155 TOB, Tr, Tf W
BA114 465818118563401 5/3/1961 -118.9433373 46.97153160 Adams 1257 155 TOB, Tr, Tf W
BA115 465840118584601 3/17/1983 -118.9811167 46.97764280 Adams 1261 126 TOB, Tr, Tf W
BA116 465840118584601 8/1/1983 -118.9811167 46.97764280 Adams 1261 126 TOB, Tr, Tf W
BA117 465840118584601 8/11/1982 -118.9811167 46.97764280 Adams 1261 126 TOB, Tr, Tf W
BA119 465850118364601 9/28/1971 -118.6138762 46.98042266 Adams 1519 567 TOB, Tr, Tf, Tgsb WG
BA120 465852118215503 5/25/1983 -118.3660833 46.98098286 Adams 1642 349 TOB, Tr, Tf W
BA121 465852118215503 8/30/1983 -118.3660833 46.98098286 Adams 1642 349 TOB, Tr, Tf W
BA122 465852118215503 8/6/1982 -118.3660833 46.98098286 Adams 1642 349 TOB, Tr, Tf W
BA123 465853118365101 3/17/1983 -118.6152652 | 46.98125599 Adams 1542 1020 TOB, Tr, Tf, Tgsb, Tgu WG
BA124 465853118365101 8/10/1982 -118.6152652 46.98125599 Adams 1542 1020 TOB, Tr, Tf, Tgsb, Tgu WG
BA125 465853118365101 8/2/1983 -118.6152652 46.98125599 Adams 1542 1020 TOB, Tr, Tf, Tgsb, Tgu WG
BA126 465900118522701 5/24/1983 -118.8750010 | 46.98319838 Adams 1261 1950 TOB, Tr, Tf, Tgsb, Tgu, Tgo, Tgg WG
BA127 465900118522701 7/29/1983 -118.8750010 46.98319838 Adams 1261 1950 TOB, Tr, Tf, Tgsb, Tgu, Tgo, Tgg WG
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BA128 465900118522701 8/10/1982 -118.8750010 46.98319838 Adams 1261 1950 TOB, Tr, Tf, Tgsb, Tgu, Tgo, Tgg WG
BA130 465935117592801 5/24/1983 -117.9905032 46.99237850 Adams 1639 140 TOB, Tr, Tf W
BA131 465935117592801 8/3/1983 -117.9905032 46.99237850 Adams 1639 140 TOB, Tr, Tf W
BA132 465935117592801 8/4/1982 -117.9905032 46.99237850 Adams 1639 140 TOB, Tr, Tf W
BA133 465947118433301 5/25/1983 -118.7266607 46.99625436 Adams 1774 1200 TOB, Tr, Tf, Tgsb WG
BA134 465947118433301 8/2/1983 -118.7266607 46.99625436 Adams 1774 1200 TOB, Tr, Tf, Tgsb WG
BA135 465954118542001 5/24/1983 -118.9069468 46.99542070 Adams 1420 1360 TOB, Tr, Tf, Tgsb, Tgu WG
BA136 465959118503401 3/12/1958 -118.8438885 46.99958739 Adams 1430 588 TOB, Tr, Tf, Tgsb WG
BA137 470048118561701 5/19/1983 -118.9388927 47.01264310 Adams 1421 2400 TOB, Tr, Tf, Tgsb, Tgu, Tgo, Tgg WG
BA138 470048118561701 8/1/1983 -118.9388927 | 47.01264310 Adams 1421 2400 TOB, Tr, Tf, Tgsb, Tgu, Tgo, Tgg WG
BA140 470102118023901 8/30/1983 -118.0452293 47.01710000 Adams 1684 155 TOB, Tr, Tf W
BA141 470229118534401 3/12/1958 -118.8763901 47.04125446 Adams 1436 355 TOB, Tr, Tf W
BA142 470309118522401 5/24/1983 -118.8747235 47.05014340 Adams 1381 982 TOB, Tr, Tf, Tgsb WG
BA143 470309118522401 8/31/1983 -118.8747235 47.05014340 Adams 1381 982 TOB, Tr, Tf, Tgsb WG
BA144 470323118473101 3/17/1983 -118.8033314 47.05653238 Adams 1422 280 TOB, Tr, Tf W
BA145 470323118473101 8/1/1983 -118.8033314 47.05653238 Adams 1422 280 TOB, Tr, Tf W
BA146 470323118473101 8/10/1982 -118.8033314 47.05653238 Adams 1422 280 TOB, Tr, Tf W
BA147 470344118205501 5/25/1983 -118.3505276 47.05987265 Adams 1811 256 TOB, Tr, Tf W
BA148 470344118205501 9/6/1983 -118.3505276 47.05987265 Adams 1811 256 TOB, Tr, Tf W
BA149 470355118592602 5/19/1983 -118.9800060 47.06542130 Adams 1355 1170 TOB, Tr, Tf, Tgsb WG
BA150 470355118592602 8/12/1982 -118.9800060 47.06542130 Adams 1355 1170 TOB, Tr, Tf, Tgsb WG
BA151 470355118592602 8/3/1983 -118.9800060 47.06542130 Adams 1355 1170 TOB, Tr, Tf, Tgsb WG
BA152 470356118221901 5/20/1983 -118.3752514 47.06626100 Adams 1840 747 TOB, Tr, Tf, Tgsb WG
BA153 470356118221901 8/3/1983 -118.3752514 47.06626100 Adams 1840 747 TOB, Tr, Tf, Tgsb WG
BA154 470356118221901 8/9/1982 -118.3752514 47.06626100 Adams 1840 747 TOB, Tr, Tf, Tgsb WG
BA155 470402118102901 10/5/1971 -118.1757944 47.06709826 Adams 1893 527 TOB, Tr, Tf W
BA156 470415118364801 3/17/1983 -118.6144324 47.07264560 Adams 1820 500 TOB, Tr, Tf W
BA157 470415118364801 8/11/1982 -118.6144324 47.07264560 Adams 1820 500 TOB, Tr, Tf W
BA158 470415118364801 8/4/1983 -118.6144324 47.07264560 Adams 1820 500 TOB, Tr, Tf W
BA159 470433118094501 9/9/1982 -118.1666272 47.07293177 Adams 1756 294 TOB, Tr, Tf W
BA160 470512118245101 5/19/1983 -118.4188656 47.08737128 Adams 1747 180 TOB, Tr, Tf W
BA161 470512118245101 8/3/1983 -118.4188656 47.08737128 Adams 1747 180 TOB, Tr, Tf W
BA162 470512118245101 8/9/1982 -118.4188656 47.08737128 Adams 1747 180 TOB, Tr, Tf W
BA163 470514118562001 5/19/1983 -118.9411149 | 47.00014300 Adams 1339 1260 TOB, Tr, Tf, Tgsb, Tgu WG
BA164 470514118562001 7/29/1983 -118.9411149 47.00014300 Adams 1339 1260 TOB, Tr, Tf, Tgsb, Tgu WG
BA165 470514118562001 8/11/1982 -118.9411149 47.00014300 Adams 1339 1260 TOB, Tr, Tf, Tgsb, Tgu WG
BA166 470518118523601 8/18/1994 -118.8751194 47.08859440 Adams 1253 430 TOB, Tr, Tf, Tgsb WG
BA167 470518118523601 8/2/2006 -118.8751194 47.08859440 Adams 1253 430 TOB, Tr, Tf, Tgsb WG
BA168 470518118523601 8/6/2002 -118.8751194 47.08859440 Adams 1253 430 TOB, Tr, Tf, Tgsb WG
BA170 470637118540902 5/23/1983 -118.9055586 47.10819946 Adams 1472 1410 TOB, Tr, Tf, Tgsb, Tgu WG
BA171 470650118431201 10/3/1970 -118.7211054 47.11375560 Adams 1751 433 TOB, Tr, Tf W
BA174 470653118533001 3/12/1958 -118.8927802 47.11458840 Adams 1514 365 TOB, Tr, Tf W
BA175 470659118511501 5/19/1983 -118.8569453 47.12264409 Adams 1471 1060 TOB, Tr, Tf, Tgsb, Tgu WG
BA177 470703118413701 5/26/1983 -118.7444400 47.11569980 Adams 1697 2240 TOB, Tr, Tf, Tgsb, Tgu, Tgo, Tgg, Tgwr WG
BA178 470703118413701 7/30/1983 -118.7444400 47.11569980 Adams 1697 2240 TOB, Tr, Tf, Tgsb, Tgu, Tgo, Tgg, Tgwr WG
BA179 470710118441001 10/3/1970 -118.7372174 47.11931105 Adams 1741 807 TOB, Tr, Tf, Tgsb WG
BA182 470752118181802 5/20/1983 -118.3060818 47.12931830 Adams 1865 1030 TOB, Tpr, Tr, Tf, Tgsb, Tgu WG
BA183 470752118181802 8/3/1983 -118.3060818 47.12931830 Adams 1865 1030 TOB, Tpr, Tr, Tf, Tgsb, Tgu WG
BA185 470752118385701 5/19/1983 -118.5652636 47.13153550 Adams 1858 1120 TOB, Tr, Tf, Tgsb, Tgu WG
BA186 470752118385701 8/11/1982 -118.5652636 | 47.13153550 Adams 1858 1120 TOB, Tr, Tf, Tgsb, Tgu WG
BA187 470752118385701 8/4/1983 -118.5652636 47.13153550 Adams 1858 1120 TOB, Tr, Tf, Tgsb, Tgu WG
BA188 470758118173502 5/26/1983 -118.2916365 47.12931860 Adams 1814 1280 TOB, Tpr, Tr, Tf, Tgsb, Tgu, Tgo WG
BA189 470805118482901 10/19/1960 -118.8105543 47.13708870 Adams 1393 101 TOB, Tr, Tf W
BA190 470831118524403 8/14/1982 -118.8758352 47.14069978 Adams 1429 630 TOB, Tr, Tf, Tgsb WG
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BA191 470836117590301 8/9/1982 -117.9874490 47.14099090 Adams 1786 200 TOB, Tr, Tf W
BA192 470846118423001 5/25/1983 -118.7086049 | 47.14542278 Adams 1792 1720 TOB, Tr, Tf, Tgsb, Tgu, Tgo WG
BA193 470846118423001 8/3/1983 -118.7086049 47.14542278 Adams 1792 1720 TOB, Tr, Tf, Tgsb, Tgu, Tgo WG
BA194 470849118413801 5/25/1983 -118.6927707 47.14681188 Adams 1842 2430 TOB, Tr, Tf, Tgsb, Tgu, Tgo, Tgg, Tgwr WG
BA195 470849118413801 8/13/1982 -118.6927707 | 47.14681188 Adams 1842 2430 TOB, Tr, Tf, Tgsb, Tgu, Tgo, Tgg, Tgwr WG
BA196 470849118413801 8/30/1983 -118.6927707 | 47.14681188 Adams 1842 2430 TOB, Tr, Tf, Tgsb, Tgu, Tgo, Tgg, Tgwr WG
BA197 471011118575601 10/19/1960 -118.9650064 47.18736660 Adams 1436 270 TOB, Tf W
BA198 471011118575601 5/3/1961 -118.9650064 47.18736660 Adams 1436 270 TOB, Tf W
BA199 471013118535601 5/24/1983 -118.7908313 47.16820020 Adams 1619 710 TOB, Tr, Tf, Tgsb WG
BA200 471013118535601 8/30/1983 -118.7908313 47.16820020 Adams 1619 710 TOB, Tr, Tf, Tgsb WG
BA201 471032118183001 5/20/1983 -118.3063605 47.17431850 Adams 1850 155 TOB, Tr, Tf W
BA202 471032118183001 8/2/1983 -118.3063605 47.17431850 Adams 1850 155 TOB, Tr, Tf W
BA203 471032118183001 8/9/1982 -118.3063605 47.17431850 Adams 1850 155 TOB, Tr, Tf W
BA204 471039118242201 5/25/1983 -118.4071999 47.18264969 Adams 1887 320 TOB, Tr, Tf W
BA205 471039118242201 8/3/1983 -118.4071999 47.18264969 Adams 1887 320 TOB, Tr, Tf W
BA206 471111118574301 3/18/1983 -118.9641730 47.18653329 Adams 1440 620 TOB, Tf, Tgsb WG
BA207 471111118574301 8/11/1982 -118.9641730 47.18653329 Adams 1440 620 TOB, Tf, Tgsb WG
BA208 471111118574301 8/5/1983 -118.9641730 47.18653329 Adams 1440 620 TOB, Tf, Tgsb WG
BA209 471117118491301 10/16/1960 -118.8213884 47.18792256 Adams 1747 502 TOB, Tr, Tf W
BA210 471117118491301 10/30/1962 -118.8213884 47.18792256 Adams 1747 502 TOB, Tr, Tf W
BA211 471117118491301 12/1/1959 -118.8213884 47.18792256 Adams 1747 502 TOB, Tr, Tf W
BA212 471117118491301 3/17/1965 -118.8213884 47.18792256 Adams 1747 502 TOB, Tr, Tf W
BA213 471117118491301 4/2/1963 -118.8213884 47.18792256 Adams 1747 502 TOB, Tr, Tf W
BA214 471117118491301 6/15/1962 -118.8213884 47.18792256 Adams 1747 502 TOB, Tr, Tf W
BA215 471117118491301 6/4/1963 -118.8213884 47.18792256 Adams 1747 502 TOB, Tr, Tf W
BA216 471117118491301 7/3/1963 -118.8213884 47.18792256 Adams 1747 502 TOB, Tr, Tf W
BA217 471117118491301 8/27/1963 -118.8213884 47.18792256 Adams 1747 502 TOB, Tr, Tf W
BA218 471117118491301 9/13/1963 -118.8213884 47.18792256 Adams 1747 502 TOB, Tr, Tf W
BA219 471118118491201 6/15/1962 -118.8211106 47.18792256 Adams 1747 510 TOB, Tr, Tf W
BA220 471118118491201 7/12/1962 -118.8211106 47.18792256 Adams 1747 510 TOB, Tr, Tf W
BA221 471118118491201 8/14/1962 -118.8211106 47.18792256 Adams 1747 510 TOB, Tr, Tf W
BA222 471118118491201 9/2/1962 -118.8211106 47.18792256 Adams 1747 510 TOB, Tr, Tf W
BA223 471126118113101 5/24/1983 -118.1927423 47.19043190 Adams 1994 180 TOB, Tpr, Tr W
BA224 471126118113101 8/2/1983 -118.1927423 47.19043190 Adams 1994 180 TOB, Tpr, Tr W
BA225 471126118113101 8/9/1982 -118.1927423 47.19043190 Adams 1994 180 TOB, Tpr, Tr W
BA226 471158118234001 5/24/1983 -118.3869214 47.20515020 Adams 1997 1260 TOB, Tpr, Tr, Tf, Tgsb, Tgu WG
BA227 471158118234001 8/31/1983 -118.3869214 47.20515020 Adams 1997 1260 TOB, Tpr, Tr, Tf, Tgsb, Tgu WG
BA228 471158118234001 9/9/1982 -118.3869214 | 47.20515020 Adams 1997 1260 TOB, Tpr, Tr, Tf, Tgsb, Tgu WG
BA229 471309118315601 10/3/1970 -118.5333187 47.21903636 Adams 1846 95 TOB, Tr W
BA231 471315118282201 5/24/1983 -118.4727600 47.22042619 Adams 1930 340 TOB, Tr, Tf W
BA232 471315118282201 8/10/1982 -118.4727600 47.22042619 Adams 1930 340 TOB, Tr, Tf W
BA233 471315118282201 8/4/1983 -118.4727600 47.22042619 Adams 1930 340 TOB, Tr, Tf W
BA234 471330118465804 5/26/1983 -118.7877758 47.22208967 Adams 1711 1040 TOB, Tr, Tf, Tgsb, Tgu WG
BA236 471347118410103 7/19/1983 -118.6847153 47.22959050 Adams 1671 310 TOB, Tr, Tf W
BA238 471347118410106 7/19/1983 -118.6847153 47.22959050 Adams 1671 704 TOB, Tr, Tf, Tgsb WG
BA239 471347118471701 3/18/1983 -118.7894426 47.22986750 Adams 1597 220 TOB, Tr, Tf W
BA240 471347118471701 7/30/1983 -118.7894426 47.22986750 Adams 1597 220 TOB, Tr, Tf W
BA241 471347118471701 8/13/1982 -118.7894426 47.22986750 Adams 1597 220 TOB, Tr, Tf W
BA242 471421118573702 5/19/1983 -118.9600065 47.23820030 Adams 1582 800 TOB, Tr, Tf, Tgsb WG
BA243 485304119200901 3/11/1958 -119.3369657 46.88430696 Adams 925 304 TOB, Tem, Temb, Tpr, Tr W
BA252 GB06180802 6/18/2008 -118.7379000 46.76611700 Adams 1330 2195 Tgsb, Tgu, Tgo G
BA253 GB06190801 6/19/2008 -118.7786670 47.13050000 Adams 1661 1025 Tr, Tf, Tgsb WG
BA254 GB06190804 6/19/2008 -118.9537330 47.26083300 Adams 1648 608 Tr, Tf, Tgsb WG
BA255 GB06250801 6/25/2008 -118.7506500 47.10103300 Adams 1642 2197 Tgsb, Tgu, Tgo, Tgg, Tgwr G
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BA256 GB07080805 7/8/2008 -118.264767 47.25665 Adams 1786 132 Tr, Tf W
BF002 461555119054501 8/28/1970 -119.0994547 | 46.26041280 Franklin 410 1030 TOB, Tih, Tel, Tem, Terr, Tp, Tes, Tu, Temb, Tpr, Tr SW
BF003 461638118500401 8/31/1994 -118.8364583 46.27882778 Franklin 445 220 TOB, Tf W
BF004 461638118500401 8/6/2002 -118.8364583 46.27882778 Franklin 445 220 TOB, Tf W
BF006 461814118575001 3/9/1983 -118.9650044 | 46.30402470 Franklin 541 350 TOB, Tih, Tel, Tem, Terr, Tp, Tes, Tpr SW
BF007 461814118575001 7/20/1983 -118.9650044 | 46.30402470 Franklin 541 350 TOB, Tih, Tel, Tem, Terr, Tp, Tes, Tpr SW
BF008 461814118575001 8/30/1982 -118.9650044 46.30402470 Franklin 541 350 TOB, Tih, Tel, Tem, Terr, Tp, Tes, Tpr SW
BF010 462002118460101 3/8/1983 -118.7674950 46.33319290 Franklin 558 300 TOB, Tf W
BFO11 462002118460101 7/20/1983 -118.7674950 46.33319290 Franklin 558 300 TOB, Tf W
BF012 462002118460101 8/30/1982 -118.7674950 46.33319290 Franklin 558 300 TOB, Tf W
BFO13 462219118570101 7/21/1983 -118.9513928 46.37180330 Franklin 539 310 TOB, Tp, Tes, Tpr, Tr, Tf W
BF014 462300118472201 7/19/1983 -118.7886075 46.37124865 Franklin 859 540 TOB, Tf W
BFO16 462537118493301 3/13/1958 -118.8269430 46.42680449 Franklin 809 156 TOB, Tr, Tf W
BF019 462730119001501 3/9/1983 -119.0052842 46.45847080 Franklin 619 410 TOB, Tp, Tpr, Tr, Tf W
BF020 462730119001501 7/21/1983 -119.0052842 46.45847080 Franklin 619 410 TOB, Tp, Tpr, Tr, Tf W
BF021 462730119001501 8/30/1982 -119.0052842 46.45847080 Franklin 619 410 TOB, Tp, Tpr, Tr, Tf W
BF022 462735119011901 12/14/1970 -119.0230627 46.45958187 Franklin 706 614 TOB, Tem, Terr, Tp, Tes, Tpr, Tr, Tf W
BF023 462737118562501 5/18/1983 -118.9413926 46.46013770 Franklin 859 1310 TOB, Tem, Terr, Tp, Tes, Tpr, Tr, Tf, Tgsb WG
BF024 462737118562501 7/21/1983 -118.9413926 46.46013770 Franklin 859 1310 TOB, Tem, Terr, Tp, Tes, Tpr, Tr, Tf, Tgsb WG
BF025 462737118562501 8/30/1982 -118.9413926 46.46013770 Franklin 859 1310 TOB, Tem, Terr, Tp, Tes, Tpr, Tr, Tf, Tgsb WG
BF027 462747119004701 3/10/1983 -119.0122290 46.46291528 Franklin 600 124 TOB, Tpr W
BF029 462925119094002 3/11/1983 -119.1602905 46.48985946 Franklin 921 997 TOB, Tih, Tel, Tem, Terr, Tp, Tes, Teq, Tu, Temb, Tpr SW
BF030 463003118484101 3/13/1958 -118.8124985 46.50069407 Franklin 1065 792 TOB, Tpr, Tr, Tf W
BFO31 463205118344001 8/31/1994 -118.5782472 46.53455556 Franklin 489 100 TOB, Tgsb G
BF032 463205118344001 8/6/2002 -118.5782472 46.53455556 Franklin 489 100 TOB, Tgsb G
BF034 463340119043901 3/10/1983 -119.0755648 | 46.5612494 Franklin 914 457 TOB, Tih, Tel, Tem, Terr, Tp, Tes, Teq, Temb, Tpr SW
BF036 463340119043901 7/22/1983 -119.0755648 46.56124940 Franklin 914 457 TOB, Tih, Tel, Tem, Terr, Tp, Tes, Teq, Temb, Tpr SW
BF037 463340119043901 9/1/1982 -119.0755648 46.56124940 Franklin 914 457 TOB, Tih, Tel, Tem, Terr, Tp, Tes, Teq, Temb, Tpr SW
BF038 463347118324301 9/1/1961 -118.5463749 46.56291825 Franklin 536 117 TOB, Tf, Tgsb G
BF039 463529118513201 3/13/1958 -118.8600005 46.59125036 Franklin 1173 537 TOB, Tem, Tr, Tf W
BF040 463535119084501 7/25/2002 -119.1464000 46.59384440 Franklin 723 747 TOB, Tih, Tel, Tem, Terr, Tp, Tes, Teq, Temb, Tpr, Tr, Tf SW
BF041 463535119084501 9/7/1994 -119.1464000 46.59384440 Franklin 723 747 TOB, Tih, Tel, Tem, Terr, Tp, Tes, Teq, Temb, Tpr, Tr, Tf SW
BF043 463625119152801 11/10/1970 -119.2611276 46.60569375 Franklin 951 1120 TOB, Tem, Terr, Tp, Tes, Teq, Tu, Temb, Tpr, Tr SW
BF044 463625119152801 3/14/1983 -119.2611276 46.60569375 Franklin 951 1120 TOB, Tem, Terr, Tp, Tes, Teq, Tu, Temb, Tpr, Tr SW
BF045 463625119152801 7/26/1983 -119.2611276 46.60569375 Franklin 951 1120 TOB, Tem, Terr, Tp, Tes, Teq, Tu, Temb, Tpr, Tr SW
BF047 463748118511501 3/10/1983 -118.8550003 46.63013960 Franklin 1069 652 TOB, Tpr, Tr, Tf W
BF048 463748118511501 7/21/1983 -118.8550003 46.63013960 Franklin 1069 652 TOB, Tpr, Tr, Tf W
BF049 463748118511501 8/31/1982 -118.8550003 46.63013960 Franklin 1069 652 TOB, Tpr, Tr, Tf W
BFO50 463822118440401 10/17/1960 -118.7355509 46.63930679 Franklin 760 220 TOB, Tf W
BFO51 463828118434702 3/10/1983 -118.7305506 46.64097350 Franklin 807 380 TOB, Tf, Tgsb WG
BF052 463828118434702 9/2/1982 -118.7305506 46.64097350 Franklin 807 380 TOB, Tf, Tgsb WG
BF053 463857118474101 5/18/1983 -118.7849974 46.64597330 Franklin 786 300 TOB, Tf W
BF054 463857118474101 7/21/1983 -118.7849974 46.64597330 Franklin 786 300 TOB, Tf W
BFO55 463857118474101 8/31/1982 -118.7849974 46.64597330 Franklin 786 300 TOB, Tf W
BFO56 463915118513001 9/24/1970 -118.8594449 46.65402870 Franklin 859 1100 TOB, Tf, Tgsb, Tgu WG
BFO57 463943118511001 8/16/1994 -118.8530167 46.66312500 Franklin 860 1000 TOB, Tr, Tf, Tgsb, Tgu WG
BF058 463943118511001 8/3/2006 -118.8530167 46.66312500 Franklin 860 1000 TOB, Tr, Tf, Tgsb, Tgu WG
BF059 463943118511001 8/7/2002 -118.8530167 46.66312500 Franklin 860 1000 TOB, Tr, Tf, Tgsb, Tgu WG
BFO60 463943118511001 9/15/2004 -118.8530167 46.66312500 Franklin 860 1000 TOB, Tr, Tf, Tgsb, Tgu WG
BF061 463943118511002 10/17/1960 -118.8538892 46.66180660 Franklin 876 502 TOB, Tr, Tf W
BF063 463946118515001 3/13/1958 -118.8677786 46.66263990 Franklin 901 276 TOB, Tr, Tf W
BFO67 463951119292102 5/20/1983 -118.4952619 46.66458670 Franklin 981 220 TOB, Tf, Tgsb WG
BF068 463951119292102 7/21/1983 -118.4952619 46.66458670 Franklin 981 220 TOB, Tf, Tgsb WG
BF069 463951119292102 9/2/1982 -118.4952619 46.66458670 Franklin 981 220 TOB, Tf, Tgsb WG
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BFO71 464042118212101 5/20/1983 -118.3538638 46.67931107 Franklin 1342 940 TOB, Tr, Tf, Tgsb WG
BF072 464042118212101 8/3/1983 -118.3538638 46.67931107 Franklin 1342 940 TOB, Tr, Tf, Tgsb WG
BF073 464042118212101 9/1/1982 -118.3538638 46.67931107 Franklin 1342 940 TOB, Tr, Tf, Tgsb WG
BF074 464132118581701 3/11/1983 -118.9711162 46.69291769 Franklin 1115 320 TOB, Tpr, Tr W
BFO75 464132118581701 7/27/1983 -118.9711162 46.69291769 Franklin 1115 320 TOB, Tpr, Tr W
BF076 464132118581701 9/2/1982 -118.9711162 46.69291769 Franklin 1115 320 TOB, Tpr, Tr W
BFO78 464136119040901 3/13/1958 -119.0699722 46.69373056 Franklin 991 717 TOB, Tem, Twg, Temb, Tpr, Tr, Tf SW
BF079 464136119040901 7/25/2002 -119.0699722 46.69373056 Franklin 991 717 TOB, Tem, Twc, Temb, Tpr, Tr, Tf SW
BFO80 464136119040901 8/30/1994 -119.0699722 46.69373056 Franklin 991 717 TOB, Tem, Twc, Temb, Tpr, Tr, Tf SW
BF083 464232119020801 3/14/1983 -119.0419523 46.70930659 Franklin 1021 433 TOB, Tem, Twc, Tpr, Tr, Tf W
BF085 464232119020801 7/26/1983 -119.0419523 46.70930659 Franklin 1021 433 TOB, Tem, Twg, Tpr, Tr, Tf W
BF086 464232119020801 8/31/1982 -119.0419523 46.70930659 Franklin 1021 433 TOB, Tem, Twc, Tpr, Tr, Tf W
BF0O87 464304119043801 3/13/1958 -119.0783425 46.71763995 Franklin 940 371 TOB, Tem, Twc, Temb, Tpr, Tr SW
BFO88 464321119104101 1/26/1965 -119.1811242 | 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF089 464321119104101 1/27/1966 -119.1811242 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF090 464321119104101 10/19/1960 -119.1811242 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF091 464321119104101 10/28/1953 -119.1811242 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF092 464321119104101 10/5/1961 -119.1811242 | 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF093 464321119104101 10/9/1962 -119.1811242 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF094 464321119104101 11/8/1957 -119.1811242 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF095 464321119104101 2/13/1967 -119.1811242 | 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF096 464321119104101 3/15/1967 -119.1811242 | 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF097 464321119104101 3/20/1952 -119.1811242 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF098 464321119104101 3/4/1968 -119.1811242 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF100 464321119104101 4/26/1967 -119.1811242 | 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF101 464321119104101 4/29/1964 -119.1811242 | 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF102 464321119104101 6/12/1969 -119.1811242 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF103 464321119104101 6/28/1960 -119.1811242 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF104 464321119104101 8/18/1954 -119.1811242 | 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF105 464321119104101 9/13/1956 -119.1811242 | 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF106 464321119104101 9/29/1955 -119.1811242 46.72236209 Franklin 1271 863 TOB, Tem, Terr, Tp, Tes, Twc, Temb, Tpr, Tr SW
BF108 465152118383801 3/10/1983 -118.8744456 46.64291748 Franklin 861 1320 TOB, Tr, Tf, Tgsb, Tgu WG
BF109 465152118383801 7/21/1983 -118.8744456 46.64291748 Franklin 861 1320 TOB, Tr, Tf, Tgsb, Tgu WG
BF110 465152118383801 8/31/1982 -118.8744456 | 46.64291748 Franklin 861 1320 TOB, Tr, Tf, Tgsb, Tgu WG
BF111 GB06180801 6/18/2008 -118.8467500 46.71386700 Franklin 1101 820 Tpr, Tr, Tf, Tgsb W
BF113 GB06230803 6/23/2008 -118.856817 46.706833 Franklin 1113 805 Tf W
BF114 GB07080801 7/8/2008 -118.8529500 46.66303300 Franklin 884 1000 Tf, Tgsb, Tgu WG
BF115 GB07080803 7/8/2008 -118.8747830 46.64348300 Franklin 875 1325 Tgsb, Tgu, Tgo G
BF116 GB06230803 6/23/2008 -118.856817 46.706833 Franklin 1113 805 Tf W
BF117 GB07080802 7/8/2008 -118.8529500 46.66303300 Franklin 884 1000 Tf, Tgsb, Tgu WG
BG029 422155119300501 5/17/1983 -119.4975357 47.36541780 Grant 1214 451 TOB, Tf, Tgsb WG
BG030 422155119300501 7/27/1982 -119.4975357 47.36541780 Grant 1214 451 TOB, Tf, Tgsb WG
BG031 422155119300501 9/2/1983 -119.4975357 47.36541780 Grant 1214 451 TOB, Tf, Tgsb WG
BG033 463844119541601 7/28/1983 -119.8883766 46.65707678 Grant 548 236 TOB, Tp, Tes, Tpr, Tr W
BG034 463844119541601 8/12/1982 -119.8883766 46.65707678 Grant 548 236 TOB, Tp, Tes, Tpr, Tr SW
BG036 464039119534801 7/27/1983 -119.8983775 46.67735445 Grant 626 410 TOB, Tp, Tes, Temb, Tpr, Tr W
BG037 464039119534801 8/12/1982 -119.8983775 46.67735445 Grant 626 410 TOB, Tp, Tes, Temb, Tpr, Tr W
BG038 464132119225101 10/28/1959 -119.3802989 46.69291579 Grant 868 1400 TOB, Tem, Terr, Tp, Tes, Ta, Twc, Temb, Tpr, Tr SW
BG039 464132119225101 3/23/1959 -119.3802989 | 46.69291579 Grant 368 1400 TOB, Tem, Terr, Tp, Tes, Ta, Twc, Temb, Tpr, Tr SW
BG040 464205119561501 4/4/1994 -119.9383860 46.70226940 Grant 517 115 TOB, Tpr W
BG041 464223119533001 7/28/1983 -119.8905999 46.70457677 Grant 743 970 TOB, Tp, Tes, Temb, Tpr, Tr W
BG042 464223119533001 8/13/1982 -119.8905999 46.70457677 Grant 743 970 TOB, Tp, Tes, Temb, Tpr, Tr W
BG043 464408119382401 10/28/1954 -119.6394773 46.73485760 Grant 661 938 TOB, Tem, Terr, Tp, Tes, Ta, Temb, Tpr SW
BG044 464408119382401 10/28/1959 -119.6394773 | 46.73485760 Grant 661 938 TOB, Tem, Terr, Tp, Tes, Ta, Temb, Tpr SW
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BG045 464408119382401 10/8/1971 -119.6394773 46.73485760 Grant 661 938 TOB, Tem, Terr, Tp, Tes, Ta, Temb, Tpr SW
BG046 464408119382401 8/7/1952 -119.6394773 46.73485760 Grant 661 938 TOB, Tem, Terr, Tp, Tes, Ta, Temb, Tpr SW
BG047 464408119382401 9/17/1970 -119.6394773 46.73485760 Grant 661 938 TOB, Tem, Terr, Tp, Tes, Ta, Temb, Tpr SW
BGO51 464423119542101 7/27/1983 -119.9075458 46.73929880 Grant 748 993 TOB, Tem, Terr, Tp, Tes, Ta, Tpr, Tr, Tf W
BG052 464423119542101 8/12/1982 -119.9075458 46.73929880 Grant 748 993 TOB, Tem, Terr, Tp, Tes, Ta, Tpr, Tr, Tf W
BGO053 464444119282801 10/28/1954 -119.4716915 46.74652646 Grant 741 1120 TOB, Tem, Terr, Tp, Tes, Ta, Temb, Tpr, Tr SW
BG054 464518119335001 5/14/1969 -119.5650293 46.75485870 Grant 797 892 TOB, Tem, Terr, Tp, Tes, Ta, Temb, Tpr SW
BGO56 465000119554301 10/18/1960 -119.9297706 46.83318767 Grant 557 141 TOB, Tf W
BG059 465137119564701 3/16/1983 -119.9436606 46.86068757 Grant 530 173 TOB, Tf W
BG060 465137119564701 7/27/1983 -119.9436606 46.86068757 Grant 530 173 TOB, Tf W
BGO61 465137119564701 8/13/1982 -119.9436606 46.86068757 Grant 530 173 TOB, Tf W
BG062 465359119373701 3/15/1983 -119.6283688 46.89930340 Grant 1029 907 TOB, Tem, Temb, Tpr, Tr, Tf SW
BG063 465359119373701 7/27/1983 -119.6283688 46.89930340 Grant 1029 907 TOB, Tem, Temb, Tpr, Tr, Tf SW
BG064 465359119373701 8/17/1982 -119.6283688 46.89930340 Grant 1029 907 TOB, Tem, Temb, Tpr, Tr, Tf SW
BGO66 465426119451701 1/24/1960 -119.7553198 46.90680139 Grant 1214 800 TOB, Tem, Temb, Tpr, Tr, Tf W
BG067 465426119451701 6/15/1962 -119.7553198 46.90680139 Grant 1214 800 TOB, Tem, Temb, Tpr, Tr, Tf W
BG068 465426119451701 7/12/1962 -119.7553198 46.90680139 Grant 1214 800 TOB, Tem, Temb, Tpr, Tr, Tf W
BG069 465426119451701 8/15/1962 -119.7553198 46.90680139 Grant 1214 800 TOB, Tem, Temb, Tpr, Tr, Tf W
BG070 465426119451701 9/15/1965 -119.7553198 46.90680139 Grant 1214 800 TOB, Tem, Temb, Tpr, Tr, Tf W
BG0O71 465428119451701 10/15/1963 -119.7558754 46.90763470 Grant 1210 915 TOB, Tem, Temb, Tpr, Tr, Tf, Tgsb WG
BG072 465428119451701 10/30/1962 -119.7558754 46.90763470 Grant 1210 915 TOB, Tem, Temb, Tpr, Tr, Tf, Tgsb WG
BG073 465428119451701 11/17/1959 -119.7558754 46.90763470 Grant 1210 915 TOB, Tem, Temb, Tpr, Tr, Tf, Tgsb WG
BG074 465428119451701 12/12/1959 -119.7558754 46.90763470 Grant 1210 915 TOB, Tem, Temb, Tpr, Tr, Tf, Tgsb WG
BG075 465428119451701 3/17/1965 -119.7558754 46.90763470 Grant 1210 915 TOB, Tem, Temb, Tpr, Tr, Tf, Tgsb WG
BG076 465428119451701 3/28/1963 -119.7558754 46.90763470 Grant 1210 915 TOB, Tem, Temb, Tpr, Tr, Tf, Tgsb WG
BG077 465428119451701 6/4/1963 -119.7558754 46.90763470 Grant 1210 915 TOB, Tem, Temb, Tpr, Tr, Tf, Tgsb WG
BG078 465428119451701 7/3/1963 -119.7558754 46.90763470 Grant 1210 915 TOB, Tem, Temb, Tpr, Tr, Tf, Tgsb WG
BG079 465428119451701 8/22/1963 -119.7558754 46.90763470 Grant 1210 915 TOB, Tem, Temb, Tpr, Tr, Tf, Tgsb WG
BG080 465428119451701 9/11/1963 -119.7558754 46.90763470 Grant 1210 915 TOB, Tem, Temb, Tpr, Tr, Tf, Tgsb WG
BG081 465433119484001 3/15/1983 -119.8122667 46.90874506 Grant 1235 811 TOB, Tem, Temb, Tpr, Tr, Tf W
BG082 465433119484001 7/27/1983 -119.8122667 46.90874506 Grant 1235 811 TOB, Tem, Temb, Tpr, Tr, Tf W
BG083 465433119484001 8/17/1982 -119.8122667 46.90874506 Grant 1235 811 TOB, Tem, Temb, Tpr, Tr, Tf W
BG084 465455119370001 12/3/1970 -119.7480974 46.91513487 Grant 1189 110 TOB, Tem, Temb, Tpr W
BG086 465501119031401 10/16/1963 -119.0550088 46.91680867 Grant 1340 1000 TOB, Tpr, Tr, Tf, Tgsb WG
BG087 465501119031401 10/28/1959 -119.0550088 46.91680867 Grant 1340 1000 TOB, Tpr, Tr, Tf, Tgsb WG
BG088 465501119031401 10/30/1962 -119.0550088 46.91680867 Grant 1340 1000 TOB, Tpr, Tr, Tf, Tgsb WG
BG089 465501119031401 3/16/1983 -119.0550088 46.91680867 Grant 1340 1000 TOB, Tpr, Tr, Tf, Tgsb WG
BG090 465501119031401 3/17/1965 -119.0550088 46.91680867 Grant 1340 1000 TOB, Tpr, Tr, Tf, Tgsb WG
BG091 465501119031401 4/9/1963 -119.0550088 46.91680867 Grant 1340 1000 TOB, Tpr, Tr, Tf, Tgsb WG
BG092 465501119031401 6/4/1963 -119.0550088 46.91680867 Grant 1340 1000 TOB, Tpr, Tr, Tf, Tgsb WG
BG093 465501119031401 7/28/1983 -119.0550088 46.91680867 Grant 1340 1000 TOB, Tpr, Tr, Tf, Tgsb WG
BG094 465501119031401 7/3/1963 -119.0550088 46.91680867 Grant 1340 1000 TOB, Tpr, Tr, Tf, Tgsb WG
BG095 465501119031401 8/11/1982 -119.0550088 46.91680867 Grant 1340 1000 TOB, Tpr, Tr, Tf, Tgsb WG
BG096 465501119031401 8/27/1963 -119.0550088 46.91680867 Grant 1340 1000 TOB, Tpr, Tr, Tf, Tgsb WG
BG097 465501119031401 9/13/1963 -119.0550088 46.91680867 Grant 1340 1000 TOB, Tpr, Tr, Tf, Tgsb WG
BG098 465502119031401 1/24/1960 -119.0541755 46.91680868 Grant 1343 981 TOB, Tpr, Tr, Tf, Tgsb WG
BG099 465502119031401 6/15/1962 -119.0541755 46.91680868 Grant 1343 981 TOB, Tpr, Tr, Tf, Tgsb WG
BG100 465502119031401 7/12/1962 -119.0541755 46.91680868 Grant 1343 981 TOB, Tpr, Tr, Tf, Tgsb WG
BG101 465502119031401 8/14/1962 -119.0541755 46.91680868 Grant 1343 981 TOB, Tpr, Tr, Tf, Tgsb WG
BG102 465502119031401 9/4/1962 -119.0541755 46.91680868 Grant 1343 981 TOB, Tpr, Tr, Tf, Tgsb WG
BG104 465531119292001 3/11/1983 -119.4900291 46.92569479 Grant 1161 810 TOB, Tem, Temb, Tpr, Tr, Tf SW
BG107 465531119292001 7/28/1983 -119.4900291 46.92569479 Grant 1161 810 TOB, Tem, Temb, Tpr, Tr, Tf SW
BG108 465531119292001 8/18/1982 -119.4900291 46.92569479 Grant 1161 810 TOB, Tem, Temb, Tpr, Tr, Tf SW
BG109 465531119292001 9/24/1971 -119.4900291 46.92569479 Grant 1161 810 TOB, Tem, Temb, Tpr, Tr, Tf SW
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BG110 465540119384201 5/4/1961 -119.6461480 46.92763667 Grant 1066 340 TOB, Tem, Temb, Tpr SW
BG112 465649119513901 4/6/1994 -119.8621278 46.94321940 Grant 1101 90 TOB, Tr W
BG113 465657119483501 3/15/1983 -119.8064339 46.94902308 Grant 1231 280 TOB, Tr, Tf W
BG114 465657119483501 7/30/1983 -119.8064339 46.94902308 Grant 1231 280 TOB, Tr, Tf W
BG115 465657119483501 8/18/1982 -119.8064339 46.94902308 Grant 1231 280 TOB, Tr, Tf W
BG116 465717119064201 8/11/1982 -119.1241789 46.95458658 Grant 1272 210 TOB, Tpr, Tr, Tf W
BG117 465717119535802 3/16/1983 -119.9000491 46.95679958 Grant 1253 905 TOB, Tr, Tf, Tgsb WG
BG118 465717119535802 7/30/1983 -119.9000491 46.95679958 Grant 1253 905 TOB, Tr, Tf, Tgsb WG
BG119 465717119535802 8/19/1982 -119.9000491 46.95679958 Grant 1253 905 TOB, Tr, Tf, Tgsb WG
BG121 465800119360801 8/18/1982 -119.6011467 46.96735999 Grant 1192 310 TOB, Tpr W
BG122 465809119204101 8/24/1994 -119.3442194 46.96744720 Grant 1088 98 TOB, Tem, Temb, Tpr W
BG124 465833119383501 10/18/1960 -119.6442046 46.97569260 Grant 1189 285 TOB, Tpr, Tr W
BG127 465852119210801 7/24/2002 -119.3535167 46.98128610 Grant 1060 180 TOB, Tpr W
BG128 465852119210801 8/24/1994 -119.3535167 46.98128610 Grant 1060 180 TOB, Tpr W
BG130 465925119455101 4/1/1994 -119.7591167 46.98682500 Grant 1211 84 TOB, Tpr W
BG132 465948119542001 5/16/1983 -119.9047722 46.99902187 Grant 1496 364 TOB, Tpr, Tr, Tf W
BG133 465948119542001 7/28/1983 -119.9047722 46.99902187 Grant 1496 364 TOB, Tpr, Tr, Tf W
BG134 465948119542001 8/19/1982 -119.9047722 46.99902187 Grant 1496 364 TOB, Tpr, Tr, Tf W
BG137 470031119523501 10/18/1960 -119.8778268 47.00818890 Grant 1302 669 TOB, Tpr, Tr, Tf W
BG139 470031119523501 8/19/1982 -119.8778268 47.00818890 Grant 1302 669 TOB, Tpr, Tr, Tf W
BG154 470050119352301 5/20/1983 -119.5903137 47.01347150 Grant 1127 450 TOB, Tpr, Tr W
BG155 470050119352301 8/1/1983 -119.5903137 47.01347150 Grant 1127 450 TOB, Tpr, Tr W
BG156 470050119352301 8/17/1982 -119.5903137 47.01347150 Grant 1127 450 TOB, Tpr, Tr W
BG157 470140119161901 5/17/1983 -119.2730756 47.02208626 Grant 1110 801 TOB, Tpr, Tr, Tf W
BG158 470140119161901 7/28/1983 -119.2730756 47.02208626 Grant 1110 801 TOB, Tpr, Tr, Tf W
BG159 470140119161901 8/12/1982 -119.2730756 47.02208626 Grant 1110 801 TOB, Tpr, Tr, Tf W
BG161 470233119490501 7/7/1993 -119.8147278 47.03970278 Grant 1205 184 TOB, Tpr W
BG163 470236119024101 3/18/1983 -119.0461202 47.04264310 Grant 1203 185 TOB, Tr, Tf W
BG164 470236119024101 7/28/1983 -119.0461202 47.04264310 Grant 1203 185 TOB, Tr, Tf W
BG165 470236119024101 8/12/1982 -119.0461202 47.04264310 Grant 1203 185 TOB, Tr, Tf W
BG166 470237119121901 10/19/1960 -119.2064059 47.04347559 Grant 1161 342 TOB, Tpr, Tr W
BG168 470237119121901 5/3/1961 -119.2064059 47.04347559 Grant 1161 342 TOB, Tpr, Tr W
BG170 470508119062701 5/18/1983 -119.1086237 47.08542070 Grant 1271 510 TOB, Tr, Tf W
BG171 470508119062701 7/29/1983 -119.1086237 47.08542070 Grant 1271 510 TOB, Tr, Tf W
BG172 470510119075201 3/17/1983 -119.1322360 47.08597610 Grant 1252 270 TOB, Tpr, Tr W
BG173 470510119075201 7/28/1983 -119.1322360 47.08597610 Grant 1252 270 TOB, Tpr, Tr W
BG174 470510119075201 8/13/1982 -119.1322360 47.08597610 Grant 1252 270 TOB, Tpr, Tr W
BG175 470510119494801 5/16/1983 -119.8294924 47.08485600 Grant 1200 280 TOB, Tpr, Tr W
BG176 470510119494801 7/28/1983 -119.8294924 47.08485600 Grant 1200 280 TOB, Tpr, Tr W
BG177 470510119494801 8/16/1982 -119.8294924 47.08485600 Grant 1200 280 TOB, Tpr, Tr W
BG178 470513119161901 10/18/1960 -119.2730764 47.08680845 Grant 1140 126 TOB, Tpr W
BG179 470515119025801 9/22/1994 -119.0485583 47.08743889 Grant 1181 104 TOB, Tf W
BG183 470559119302601 8/13/1982 -119.5083664 47.09958370 Grant 1230 515 TOB, Tpr, Tr W
BG184 470559119302601 8/29/1983 -119.5083664 47.09958370 Grant 1230 515 TOB, Tpr, Tr W
BG185 470603119101401 4/15/1950 -119.1716826 47.10069810 Grant 1252 285 TOB, Tpr, Tr W
BG186 470619119494401 5/1/1950 -119.8300482 47.10513376 Grant 1225 210 TOB, Tpr W
BG187 470620119292001 5/16/1983 -119.4875321 47.10597280 Grant 1220 460 TOB, Tpr, Tr W
BG188 470620119292001 8/13/1982 -119.4875321 47.10597280 Grant 1220 460 TOB, Tpr, Tr W
BG191 470627119182501 9/24/1971 -119.3053005 47.10736366 Grant 1073 1000 TOB, Tpr, Tr, Tf, Tgsb WG
BG192 470720119161601 12/4/1959 -119.2769660 47.13041950 Grant 1066 920 TOB, Tpr, Tr, Tf, Tgsb WG
BG194 470720119561901 3/16/1983 -119.9367190 47.12263220 Grant 1271 111 TOB, Tpr, Tr W
BG195 470720119561901 7/28/1983 -119.9367190 47.12263220 Grant 1271 111 TOB, Tpr, Tr W
BG196 470720119561901 8/16/1982 -119.9367190 47.12263220 Grant 1271 111 TOB, Tpr, Tr W
BG198 470741119095001 10/19/1960 -119.1650158 47.12792045 Grant 1270 352 TOB, Tpr, Tr, Tf W
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BG202 470755119511201 5/4/1961 -119.8544938 47.13180000 Grant 1235 112 TOB, Tpr W
BG203 470758119152501 8/4/1994 -119.2572694 | 47.13245830 Grant 1150 796 TOB, Tpr, Tr, Tf, Tgsb W
BG204 470759119143101 8/4/1994 -119.2169833 47.15806389 Grant 1198 170 TOB, Tpr, Tr W
BG205 470759119143101 8/6/2002 -119.2169833 47.15806389 Grant 1198 170 TOB, Tpr, Tr W
BG207 470805119140501 7/17/2002 -119.2366528 47.13425278 Grant 1198 568 TOB, Tpr, Tr, Tf W
BG208 470805119140501 8/1/2006 -119.2366528 47.13425278 Grant 1198 568 TOB, Tpr, Tr, Tf W
BG210 470805119140501 9/9/2004 -119.2366528 47.13425278 Grant 1198 568 TOB, Tpr, Tr, Tf W
BG211 470814119020201 5/17/1983 -119.0347316 47.13708816 Grant 1442 1180 TOB, Tr, Tf, Tgsb WG
BG212 470814119020201 8/14/1982 -119.0347316 47.13708816 Grant 1442 1180 TOB, Tr, Tf, Tgsb WG
BG215 470820119480201 9/21/1994 -119.8012528 47.14156667 Grant 1228 196 TOB, Tpr, Tr W
BG216 470848119125501 9/20/1994 -119.2172417 47.14720830 Grant 1182 62 TOB, Tpr, Tr W
BG217 470851119522801 12/3/1970 -119.8756059 47.14735520 Grant 1250 135 TOB, Tpr W
BG219 470857119122001 5/26/1983 -119.2061293 47.14903127 Grant 1220 273 TOB, Tpr, Tr, Tf W
BG220 470857119122001 7/29/1983 -119.2061293 47.14903127 Grant 1220 273 TOB, Tpr, Tr, Tf W
BG221 470857119122001 8/12/1982 -119.2061293 47.14903127 Grant 1220 273 TOB, Tpr, Tr, Tf W
BG222 470858119171001 11/29/1955 -119.2858554 47.13403050 Grant 1072 909 TOB, Tpr, Tr, Tf, Tgsb WG
BG224 470913119511701 10/18/1960 -119.8558830 47.15346658 Grant 1252 502 TOB, Tpr, Tr, Tf, Tgsb W
BG225 470913119511701 5/15/1950 -119.8558830 | 47.15346658 Grant 1252 502 TOB, Tpr, Tr, Tf, Tgsb
BG228 470915119061501 5/23/1983 -119.0980682 47.15042105 Grant 1416 930 TOB, Tr, Tf, Tgsb WG
BG229 470915119061501 9/6/1983 -119.0980682 47.15042105 Grant 1416 930 TOB, Tr, Tf, Tgsb WG
BG230 470930119423001 7/29/1983 -119.7044880 47.15819108 Grant 1226 722 TOB, Tpr, Tr, Tf
BG231 470930119423001 8/17/1982 -119.7044880 47.15819108 Grant 1226 722 TOB, Tpr, Tr, Tf W
BG232 470940119443901 8/31/1993 -119.7437528 47.15963889 Grant 1205 106 TOB, Tpr
BG233 470945119181401 11/27/1961 -119.3130794 47.16541905 Grant 1179 750 TOB, Tpr, Tr, Tf, Tgsb WG
BG234 470945119181401 3/17/1965 -119.3130794 47.16541905 Grant 1179 750 TOB, Tpr, Tr, Tf, Tgsb WG
BG235 470945119181401 3/9/1966 -119.3130794 | 47.16541905 Grant 1179 750 TOB, Tpr, Tr, Tf, Tgsb WG
BG236 470945119181401 4/10/1963 -119.3130794 47.16541905 Grant 1179 750 TOB, Tpr, Tr, Tf, Tgsb WG
BG237 470945119181401 4/9/1964 -119.3130794 47.16541905 Grant 1179 750 TOB, Tpr, Tr, Tf, Tgsb WG
BG238 470948119293801 10/18/1960 -119.4942000 47.16347246 Grant 1257 459 TOB, Tpr W
BG241 470959119021801 5/26/1983 -119.0394543 47.16653270 Grant 1432 1100 TOB, Tr, Tf, Tgsb WG
BG242 470959119021801 7/30/1983 -119.0394543 47.16653270 Grant 1432 1100 TOB, Tr, Tf, Tgsb WG
BG243 471023119092501 5/27/1983 -119.1572381 47.17319840 Grant 1334 1200 TOB, Tpr, Tr, Tf, Tgsb WG
BG244 471023119092501 7/29/1983 -119.1572381 47.17319840 Grant 1334 1200 TOB, Tpr, Tr, Tf, Tgsb WG
BG245 471023119092501 8/14/1982 -119.1572381 | 47.17319840 Grant 1334 1200 TOB, Tpr, Tr, Tf, Tgsb WG
BG248 471050119191501 10/21/1959 -119.3208579 47.18347449 Grant 1175 712 TOB, Tpr, Tr, Tf, Tgsb WG
BG249 471050119191501 10/31/1958 -119.3208579 47.18347449 Grant 1175 712 TOB, Tpr, Tr, Tf, Tgsb WG
BG250 471050119191501 11/24/1961 -119.3208579 47.18347449 Grant 1175 712 TOB, Tpr, Tr, Tf, Tgsb WG
BG252 471050119191501 12/4/1953 -119.3208579 47.18347449 Grant 1175 712 TOB, Tpr, Tr, Tf, Tgsb WG
BG253 471050119191501 3/17/1965 -119.3208579 47.18347449 Grant 1175 712 TOB, Tpr, Tr, Tf, Tgsb WG
BG254 471050119191501 3/17/1983 -119.3208579 47.18347449 Grant 1175 712 TOB, Tpr, Tr, Tf, Tgsb WG
BG255 471050119191501 3/30/1951 -119.3208579 47.18347449 Grant 1175 712 TOB, Tpr, Tr, Tf, Tgsb WG
BG256 471050119191501 3/6/1952 -119.3208579 | 47.18347449 Grant 1175 712 TOB, Tpr, Tr, Tf, Tgsb WG
BG257 471050119191501 3/9/1966 -119.3208579 47.18347449 Grant 1175 712 TOB, Tpr, Tr, Tf, Tgsb WG
BG258 471050119191501 4/10/1963 -119.3208579 47.18347449 Grant 1175 712 TOB, Tpr, Tr, Tf, Tgsb WG
BG259 471050119191501 4/9/1964 -119.3208579 47.18347449 Grant 1175 712 TOB, Tpr, Tr, Tf, Tgsb WG
BG260 471050119191501 6/20/1956 -119.3208579 | 47.18347449 Grant 1175 712 TOB, Tpr, Tr, Tf, Tgsb WG
BG261 471050119191501 7/29/1983 -119.3208579 47.18347449 Grant 1175 712 TOB, Tpr, Tr, Tf, Tgsb WG
BG262 471050119191501 8/13/1982 -119.3208579 47.18347449 Grant 1175 712 TOB, Tpr, Tr, Tf, Tgsb WG
BG263 471050119191501 8/24/1955 -119.3208579 47.18347449 Grant 1175 712 TOB, Tpr, Tr, Tf, Tgsb WG
BG264 471102119191401 10/21/1959 -119.3194689 | 47.18319670 Grant 1170 790 TOB, Tpr, Tr, Tf, Tgsb WG
BG265 471102119191401 10/31/1958 -119.3194689 47.18319670 Grant 1170 790 TOB, Tpr, Tr, Tf, Tgsb WG
BG266 471102119191401 11/27/1961 -119.3194689 47.18319670 Grant 1170 790 TOB, Tpr, Tr, Tf, Tgsb WG
BG268 471102119191401 3/17/1965 -119.3194689 47.18319670 Grant 1170 790 TOB, Tpr, Tr, Tf, Tgsb WG
BG269 471102119191401 3/9/1966 -119.3194689 | 47.18319670 Grant 1170 790 TOB, Tpr, Tr, Tf, Tgsb WG
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BG270 471102119191401 4/10/1963 -119.3194689 47.18319670 Grant 1170 790 TOB, Tpr, Tr, Tf, Tgsb WG
BG271 471102119191401 4/9/1964 -119.3194689 | 47.18319670 Grant 1170 790 TOB, Tpr, Tr, Tf, Tgsb WG
BG272 471102119191401 5/26/1955 -119.3194689 47.18319670 Grant 1170 790 TOB, Tpr, Tr, Tf, Tgsb WG
BG273 471102119191401 6/20/1956 -119.3194689 47.18319670 Grant 1170 790 TOB, Tpr, Tr, Tf, Tgsb WG
BG275 471112119195101 10/21/1959 -119.3316918 47.18958545 Grant 1191 725 TOB, Tr, Tf, Tgsb WG
BG276 471112119195101 10/31/1958 -119.3316918 47.18958545 Grant 1191 725 TOB, Tr, Tf, Tgsb WG
BG277 471112119195101 11/27/1961 -119.3316918 47.18958545 Grant 1191 725 TOB, Tr, Tf, Tgsb WG
BG279 471112119195101 12/4/1953 -119.3316918 47.18958545 Grant 1191 725 TOB, Tr, Tf, Tgsb WG
BG280 471112119195101 3/17/1965 -119.3316918 47.18958545 Grant 1191 725 TOB, Tr, Tf, Tgsb WG
BG281 471112119195101 3/30/1951 -119.3316918 47.18958545 Grant 1191 725 TOB, Tr, Tf, Tgsb WG
BG282 471112119195101 3/6/1952 -119.3316918 47.18958545 Grant 1191 725 TOB, Tr, Tf, Tgsb WG
BG283 471112119195101 3/9/1966 -119.3316918 47.18958545 Grant 1191 725 TOB, Tr, Tf, Tgsb WG
BG284 471112119195101 4/10/1963 -119.3316918 47.18958545 Grant 1191 725 TOB, Tr, Tf, Tgsb WG
BG285 471112119195101 4/9/1964 -119.3316918 47.18958545 Grant 1191 725 TOB, Tr, Tf, Tgsb WG
BG286 471112119195101 6/20/1956 -119.3316918 47.18958545 Grant 1191 725 TOB, Tr, Tf, Tgsb WG
BG287 471112119195101 7/13/1951 -119.3316918 47.18958545 Grant 1191 725 TOB, Tr, Tf, Tgsb WG
BG288 471112119195101 7/3/1951 -119.3316918 47.18958545 Grant 1191 725 TOB, Tr, Tf, Tgsb WG
BG289 471112119195101 8/24/1955 -119.3316918 47.18958545 Grant 1191 725 TOB, Tr, Tf, Tgsb WG
BG290 471124119131301 10/19/1960 -119.2214083 47.18986450 Grant 1240 85 TOB, Tpr, Tr W
BG291 471144119300001 7/29/1983 -119.5158683 47.19624970 Grant 1255 527 TOB, Tpr, Tr, Tf W
BG292 471144119300001 8/12/1982 -119.5158683 47.19624970 Grant 1255 527 TOB, Tpr, Tr, Tf W
BG293 471157119201501 10/21/1959 -119.3386368 47.19902980 Grant 1180 165 TOB, Tr W
BG294 471157119201501 10/31/1958 -119.3386368 47.19902980 Grant 1180 165 TOB, Tr W
BG295 471157119201501 11/27/1961 -119.3386368 47.19902980 Grant 1180 165 TOB, Tr W
BG297 471157119201501 3/17/1965 -119.3386368 47.19902980 Grant 1180 165 TOB, Tr W
BG298 471157119201501 4/10/1963 -119.3386368 47.19902980 Grant 1180 165 TOB, Tr W
BG299 471157119201501 4/9/1964 -119.3386368 47.19902980 Grant 1180 165 TOB, Tr W
BG301 471157119201501 6/20/1956 -119.3386368 47.19902980 Grant 1180 165 TOB, Tr W
BG302 471158119175501 10/21/1959 -119.2986347 47.19958586 Grant 1154 134 TOB, Tpr W
BG303 471158119175501 10/31/1958 -119.2986347 47.19958586 Grant 1154 134 TOB, Tpr W
BG304 471158119175501 11/27/1961 -119.2986347 47.19958586 Grant 1154 134 TOB, Tpr W
BG306 471158119175501 3/28/1958 -119.2986347 47.19958586 Grant 1154 134 TOB, Tpr W
BG307 471158119175501 3/8/1966 -119.2986347 47.19958586 Grant 1154 134 TOB, Tpr W
BG308 471158119175501 4/10/1963 -119.2986347 47.19958586 Grant 1154 134 TOB, Tpr W
BG309 471158119175501 4/23/1965 -119.2986347 47.19958586 Grant 1154 134 TOB, Tpr W
BG310 471158119175501 4/9/1964 -119.2986347 47.19958586 Grant 1154 134 TOB, Tpr W
BG311 471158119175501 9/14/1956 -119.2986347 47.19958586 Grant 1154 134 TOB, Tpr W
BG312 471255119094301 1/1/1950 -119.1630722 47.21514289 Grant 1320 165 TOB, Tr, Tf W
BG315 471312119442601 5/21/1971 -119.7417128 47.21985690 Grant 1230 132 TOB, Tpr W
BG317 471313119174001 10/21/1959 -119.3261364 47.22014100 Grant 1159 212 TOB, Tpr, Tr W
BG318 471313119174001 3/17/1965 -119.3261364 47.22014100 Grant 1159 212 TOB, Tpr, Tr W
BG319 471313119195401 11/27/1961 -119.3328034 47.22014090 Grant 1185 350 TOB, Tpr, Tr W
BG320 471313119195401 3/17/1965 -119.3328034 47.22014090 Grant 1185 350 TOB, Tpr, Tr W
BG321 471313119195401 3/8/1966 -119.3328034 47.22014090 Grant 1185 350 TOB, Tpr, Tr W
BG322 471313119195401 4/10/1963 -119.3328034 47.22014090 Grant 1185 350 TOB, Tpr, Tr W
BG323 471313119195401 4/9/1964 -119.3328034 | 47.22014090 Grant 1185 350 TOB, Tpr, Tr W
BG328 471353119574001 7/29/1983 -119.9561650 47.23263160 Grant 1474 238 TOB, Tr, Tf W
BG329 471353119574001 8/16/1982 -119.9561650 47.23263160 Grant 1474 238 TOB, Tr, Tf W
BG330 471402119154001 8/18/1982 -119.2569662 47.23430860 Grant 1250 110 TOB, Tpr, Tr W
BG335 471449119522801 8/17/1994 -119.8755444 47.24450830 Grant 1338 370 TOB, Tpr, Tr, Tf W
BG336 471449119522801 8/2/2006 -119.8755444 47.24450830 Grant 1338 370 TOB, Tpr, Tr, Tf W
BG337 471449119522801 8/5/2002 -119.8755444 47.24450830 Grant 1338 370 TOB, Tpr, Tr, Tf W
BG338 471449119522801 9/8/2004 -119.8755444 47.24450830 Grant 1338 370 TOB, Tpr, Tr, Tf W
BG345 471542119062701 5/17/1983 -119.1100144 | 47.26097698 Grant 1462 1360 TOB, Tpr, Tr, Tf, Tgsb, Tgu, Tgo WG

Page 10 of 15




Appendix B - Geology of Wells in GWMA Hydrochemistry Database

. . X Ground Surface Well Bottom . . .
Sample ID Site Number Sample Date Latitude Longitude County Elevation (ft ms]) Depth (ft msl) Geologic Units Encountered Formations

BG347 471542119062701 8/12/1982 -119.1100144 47.26097698 Grant 1462 1360 TOB, Tpr, Tr, Tf, Tgsb, Tgu, Tgo WG
BG348 471606119142901 3/18/1983 -119.2350209 47.26458679 Grant 1277 138 TOB, Tpr, Tr W
BG349 471606119142901 7/26/1982 -119.2350209 47.26458679 Grant 1277 138 TOB, Tpr, Tr W
BG350 471606119142901 7/29/1983 -119.2350209 47.26458679 Grant 1277 138 TOB, Tpr, Tr W
BG351 471607119520001 10/18/1960 -119.8678290 47.26846616 Grant 1462 407 TOB, Tr, Tf, Tgsb WG
BG352 471725119214501 7/26/1982 -119.3525275 47.30458568 Grant 1161 115 TOB, Tr, Tf W
BG353 471745119333901 3/17/1983 -119.5575380 47.29569370 Grant 1241 65 TOB, Tr W
BG354 471812119000002 5/18/1983 -119.0008424 47.29570060 Grant 1681 1330 TOB, Tr, Tf, Tgsb, Tgu, Tgo WG
BG355 471812119000002 9/1/1983 -119.0008424 47.29570060 Grant 1681 1330 TOB, Tr, Tf, Tgsb, Tgu, Tgo WG
BG356 471812119000002 9/8/1982 -119.0008424 | 47.29570060 Grant 1681 1330 TOB, Tr, Tf, Tgsb, Tgu, Tgo WG
BG358 471827119162301 10/19/1960 -119.2741900 47.30736450 Grant 1291 150 TOB, Tr, Tf W
BG360 471827119162301 5/3/1961 -119.2741900 47.30736450 Grant 1291 150 TOB, Tr, Tf W
BG361 471903119330201 4/29/1950 -119.5517046 47.31736070 Grant 1271 347 TOB, Tf, Tgsb WG
BG363 471920119320501 7/27/1982 -119.5369817 47.31847210 Grant 1321 1850 TOB, Tf, Tgsb, Tgu, Tgo G
BG364 471920119320501 9/2/1983 -119.5369817 47.31847210 Grant 1321 1850 TOB, Tf, Tgsb, Tgu, Tgo G
BG365 471923119333801 10/19/1960 -119.5617050 47.32291610 Grant 1346 260 TOB, Tgsb G
BG370 472008119021501 5/18/1983 -119.0414005 47.34208950 Grant 1671 1340 TOB, Tpr, Tr, Tf, Tgsb, Tgu, Tgo WG
BG371 472008119021501 9/1/1983 -119.0414005 | 47.34208950 Grant 1671 1340 TOB, Tpr, Tr, Tf, Tgsb, Tgu, Tgo WG
BG372 472008119021501 9/8/1982 -119.0414005 47.34208950 Grant 1671 1340 TOB, Tpr, Tr, Tf, Tgsb, Tgu, Tgo WG
BG373 472031119022901 10/19/1960 -119.0425117 47.34181170 Grant 1675 651 TOB, Tpr, Tr, Tf, Tgsb WG
BG375 472208119182001 9/28/1971 -119.3066922 47.36875365 Grant 1353 552 TOB, Tr, Tf, Tgsb WG
BG376 472211119285201 10/19/1960 -119.4875352 47.37375137 Grant 1154 120 TOB, Tf W
BG377 472211119285201 5/3/1961 -119.4875352 47.37375137 Grant 1154 120 TOB, Tf W
BG379 472230119303101 9/24/1971 -119.5097586 47.37486215 Grant 1233 355 TOB, Tf, Tgsb
BG380 472235119300201 8/23/1994 -119.5027583 47.37491389 Grant 1201 473 TOB, Tf, Tgsb WG
BG381 472302119225901 4/15/1950 -119.3841965 47.38375280 Grant 1191 258 TOB, Tr, Tf, Tgsb WG
BG385 472330119242501 3/17/1983 -119.4103090 47.39153035 Grant 1200 345 TOB, Tf, Tgsb WG
BG386 472330119242501 7/26/1982 -119.4103090 47.39153035 Grant 1200 345 TOB, Tf, Tgsb WG
BG387 472330119242501 9/2/1983 -119.4103090 47.39153035 Grant 1200 345 TOB, Tf, Tgsb WG
BG388 472402118585701 10/19/1960 -118.9836204 | 47.40042370 Grant 1407 42 TOB, Tf W
BG389 472402118585701 5/3/1961 -118.9836204 47.40042370 Grant 1407 42 TOB, Tf W
BG390 472414119371001 10/19/1960 -119.6205972 47.40374919 Grant 2063 118 TOB, Tf, Tgsb G
BG398 472540119170001 5/20/1971 -119.2844693 47.42764346 Grant 1281 170 TOB, Tgsb G
BG401 472627119335901 5/17/1983 -119.5683728 47.44069507 Grant 2273 105 TOB, Tr, Tf W
BG402 472627119335901 9/1/1983 -119.5683728 47.44069507 Grant 2273 105 TOB, Tr, Tf W
BG403 472627119335901 9/9/1982 -119.5683728 47.44069507 Grant 2273 105 TOB, Tr, Tf W
BG405 472943119073001 7/27/1982 -119.1908539 47.49070060 Grant 1578 935 TOB, Tpr, Tr, Tf, Tgsb, Tgo WG
BG406 473008119174901 8/23/1994 -119.2977110 47.50190000 Grant 1344 147 TOB, Tpr, Tr, Tf, Tgsb WG
BG407 473008119174901 9/26/2002 -119.2977110 47.50190000 Grant 1344 147 TOB, Tpr, Tr, Tf, Tgsb WG
BG409 473044119243101 7/27/1982 -119.4116989 47.51236505 Grant 1855 830 TOB, Tpr, Tr, Tf, Tgsb WG
BG410 473044119243101 8/12/1983 -119.4116989 47.51236505 Grant 1855 830 TOB, Tpr, Tr, Tf, Tgsb WG
BG411 473224119093001 7/27/1982 -119.1594643 47.53986789 Grant 1806 242 TOB, Tpr, Tr, Tf
BG412 473224119093001 8/11/1983 -119.1594643 47.53986789 Grant 1806 242 TOB, Tpr, Tr, Tf W
BG413 473632119165201 3/17/1983 -119.2822493 47.60875610 Grant 1610 550 TOB, Tpr, Tr, Tf, Tgsb WG
BG414 473632119165201 7/27/1982 -119.2822493 47.60875610 Grant 1610 550 TOB, Tpr, Tr, Tf, Tgsb WG
BG415 473632119165201 8/12/1983 -119.2822493 47.60875610 Grant 1610 550 TOB, Tpr, Tr, Tf, Tgsb WG
BG416 474100119040001 7/27/1982 -119.0736295 47.68820315 Grant 1881 220 TOB, Tpr, Tr, Tf W
BG498 GB06190803 6/19/2008 -119.0011670 47.30481700 Grant 1586 2075 Tgsb, Tgo, Tgg G
BG499 GB06240805 6/24/2008 -119.1932000 47.13070000 Grant 1226 585 Tf, Tgsb W
BG500 GB06240806 6/24/2008 -119.1930830 47.12415000 Grant 1203 1250 Tgsb G
BG502 GB07070803 7/7/2008 -119.6287000 46.89958300 Grant 1033 907 Temb, Tpr, Tr, Tf SW
BG503 GB07070804 7/7/2008 -119.6296500 46.91035000 Grant 1131 1020 Temb, Tpr, Tr, Tf SW
BG504 GB07150801 7/15/2008 -119.0368500 46.96990000 Grant 1279 830 Tf, Tgsb WG
BG505 GB07150803 7/15/2008 -119.0269170 46.96576700 Grant 1283 857 Tgsb G
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BG507 GB07150802 7/15/2008 -119.0368500 46.96990000 Grant 1279 830 Tf, Tgsb WG
BLO14 471625118503701 6/3/1983 -118.8411120 47.27403437 Lincoln 1812 744 TOB, Tr, Tf, Tgsb WG
BLO15 471625118503701 9/7/1983 -118.8411120 47.27403437 Lincoln 1812 744 TOB, Tr, Tf, Tgsb WG
BLO16 471630118292501 5/26/1983 -118.4905395 47.27487059 Lincoln 1974 337 TOB, Tpr, Tr, Tf W
BLO17 471630118292501 7/23/1982 -118.4905395 47.27487059 Lincoln 1974 337 TOB, Tpr, Tr, Tf W
BLO18 471630118292501 8/4/1983 -118.4905395 47.27487059 Lincoln 1974 337 TOB, Tpr, Tr, Tf W
BLO19 471647118155001 5/31/1983 -118.2635823 47.27876426 Lincoln 1911 200 TOB, Tpr, Tr, Tf W
BLO20 471647118155001 7/22/1982 -118.2635823 47.27876426 Lincoln 1911 200 TOB, Tpr, Tr, Tf W
BLO21 471647118155001 8/10/1983 -118.2635823 47.27876426 Lincoln 1911 200 TOB, Tpr, Tr, Tf W
BL022 471737118322001 5/27/1983 -118.5397088 47.29348128 Lincoln 1939 737 TOB, Tr, Tf, Tgsb WG
BLO23 471737118322001 7/23/1982 -118.5397088 47.29348128 Lincoln 1939 737 TOB, Tr, Tf, Tgsb WG
BLO24 471737118322001 8/4/1983 -118.5397088 47.29348128 Lincoln 1939 737 TOB, Tr, Tf, Tgsb WG
BLO25 471741117590201 6/20/1983 -117.9821736 47.29682490 Lincoln 1912 502 TOB, Tpr, Tgsb WG
BLO26 471741117590201 7/21/1982 -117.9821736 47.29682490 Lincoln 1912 502 TOB, Tpr, Tgsb WG
BLO27 471741117590201 8/2/1983 -117.9821736 47.29682490 Lincoln 1912 502 TOB, Tpr, Tgsb WG
BLO28 471755117572801 5/2/1961 -117.9588384 47.29849220 Lincoln 1900 18 TOB, Tpr W
BLO29 471809118360801 5/26/1983 -118.6033230 47.30236960 Lincoln 1668 120 TOB, Tr, Tf W
BLO30 471809118360801 7/23/1982 -118.6033230 47.30236960 Lincoln 1668 120 TOB, Tr, Tf W
BLO31 471809118360801 8/4/1983 -118.6033230 47.30236960 Lincoln 1668 120 TOB, Tr, Tf W
BLO32 471835117583101 6/2/1983 -117.9755068 47.30960278 Lincoln 2022 178 TOB, Tpr W
BLO33 471835117583101 7/21/1982 -117.9755068 47.30960278 Lincoln 2022 178 TOB, Tpr W
BLO34 471835117583101 8/2/1983 -117.9755068 47.30960278 Lincoln 2022 178 TOB, Tpr W
BLO35 471847118300001 6/3/1983 -118.5038739 47.31098178 Lincoln 1612 150 TOB, Tr, Tf, Tgsb WG
BLO36 471901117592001 9/8/1983 -117.9938417 47.31293557 Lincoln 2180 353 TOB, Tpr W
BLO37 471916118485101 10/2/1970 -118.8183336 47.32209030 Lincoln 1590 550 TOB, Tr, Tf, Tgsb WG
BLO39 471926118432302 5/27/1983 -118.7266625 47.32959080 Lincoln 1542 225 TOB, Tf, Tgsb WG
BLO40 471926118432302 7/22/1982 -118.7266625 47.32959080 Lincoln 1542 225 TOB, Tf, Tgsb WG
BLO41 471926118432302 8/4/1983 -118.7266625 47.32959080 Lincoln 1542 225 TOB, Tf, Tgsb WG
BLO42 471928118412501 5/26/1983 -118.6899940 47.32320227 Lincoln 1691 595 TOB, Tr, Tf, Tgsb WG
BLO43 471928118412501 7/26/1982 -118.6899940 47.32320227 Lincoln 1691 595 TOB, Tr, Tf, Tgsb WG
BLO44 471928118412501 8/5/1983 -118.6899940 47.32320227 Lincoln 1691 595 TOB, Tr, Tf, Tgsb WG
BLO45 471936117540201 10/13/1961 -117.9027238 47.33266018 Lincoln 2099 381 TOB, Tpr, Tgsb W
BLO46 471936117540201 10/2/1962 -117.9027238 47.33266018 Lincoln 2099 381 TOB, Tpr, Tgsb W
BLO47 471936117540201 3/16/1965 -117.9027238 47.33266018 Lincoln 2099 381 TOB, Tpr, Tgsb W
BLO48 471936117540201 4/29/1964 -117.9027238 47.33266018 Lincoln 2099 381 TOB, Tpr, Tgsb W
BLO49 471937118544402 7/11/1972 -118.9133384 47.32653450 Lincoln 1610 735 TOB, Tr, Tf, Tgsb WG
BLO50 471937118544402 8/8/1972 -118.9133384 47.32653450 Lincoln 1610 735 TOB, Tr, Tf, Tgsb WG
BLO52 471939117535801 10/11/1961 -117.9027238 47.33266018 Lincoln 2099 368 TOB, Tpr W
BLO53 471939117535801 10/2/1962 -117.9027238 47.33266018 Lincoln 2099 368 TOB, Tpr W
BLO54 471939117535801 3/16/1965 -117.9027238 47.33266018 Lincoln 2099 368 TOB, Tpr W
BLO55 471939117535801 4/29/1964 -117.9027238 47.33266018 Lincoln 2099 368 TOB, Tpr W
BLO56 471959118434901 5/20/1971 -118.7313849 47.33292410 Lincoln 1521 41 TOB, Tf W
BLO58 472119117493101 6/2/1983 -117.8249403 47.35766207 Lincoln 2055 154 TOB, Tpr W
BLO59 472119117493101 7/20/1982 -117.8249403 47.35766207 Lincoln 2055 154 TOB, Tpr W
BLO60 472119117493101 8/9/1983 -117.8249403 47.35766207 Lincoln 2055 154 TOB, Tpr W
BLO61 472201118300201 10/13/1961 -118.4908182 47.36876030 Lincoln 2006 268 TOB, Tpr, Tr, Tf W
BLO62 472201118300201 10/3/1962 -118.4908182 47.36876030 Lincoln 2006 268 TOB, Tpr, Tr, Tf W
BLO63 472201118300201 4/29/1964 -118.4908182 47.36876030 Lincoln 2006 268 TOB, Tpr, Tr, Tf W
BLO64 472202118300001 10/13/1961 -118.4905404 47.36876030 Lincoln 2006 267 TOB, Tpr, Tr, Tf W
BLO65 472202118300001 10/3/1962 -118.4905404 | 47.36876030 Lincoln 2006 267 TOB, Tpr, Tr, Tf W
BLO66 472202118300001 3/16/1965 -118.4905404 47.36876030 Lincoln 2006 267 TOB, Tpr, Tr, Tf W
BLO67 472202118300001 4/29/1964 -118.4905404 47.36876030 Lincoln 2006 267 TOB, Tpr, Tr, Tf W
BLO68 472218118391702 5/1/1962 -118.6524926 47.37431410 Lincoln 1722 300 TOB, Tr, Tf, Tgsb WG
BLO69 472220118583801 6/3/1983 -118.8502800 47.37431280 Lincoln 1664 505 TOB, Tr, Tf, Tgsb WG
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Appendix B - Geology of Wells in GWMA Hydrochemistry Database

. . X Ground Surface Well Bottom . . .
Sample ID Site Number Sample Date Latitude Longitude County Elevation (ft ms]) Depth (ft msl) Geologic Units Encountered Formations

BLO73 472307118224002 6/1/1983 -118.3785902 47.38542915 Lincoln 1918 346 TOB, Tpr, Tr, Tf, Tgsb WG
BLO74 472307118224002 7/22/1982 -118.3785902 47.38542915 Lincoln 1918 346 TOB, Tpr, Tr, Tf, Tgsb WG
BLO75 472307118224002 8/11/1983 -118.3785902 47.38542915 Lincoln 1918 346 TOB, Tpr, Tr, Tf, Tgsb WG
BLO77 472347118414401 6/3/1983 -118.6958282 47.39625827 Lincoln 1931 615 TOB, Tr, Tf, Tgsb WG
BLO78 472347118414401 8/5/1983 -118.6958282 47.39625827 Lincoln 1931 615 TOB, Tr, Tf, Tgsb WG
BLO79 472407118202001 6/1/1983 -118.3377550 47.39987440 Lincoln 1991 67 TOB, Tpr, Tr W
BLO8O 472407118202001 7/22/1982 -118.3377550 47.39987440 Lincoln 1991 67 TOB, Tpr, Tr W
BLO81 472407118202001 8/10/1983 -118.3377550 47.39987440 Lincoln 1991 67 TOB, Tpr, Tr W
BLO82 472408118350501 6/1/1983 -118.5891565 47.39681498 Lincoln 1788 45 TOB, Tr, Tf W
BLO83 472408118350501 7/23/1982 -118.5891565 47.39681498 Lincoln 1788 45 TOB, Tr, Tf W
BLO84 472408118350501 8/5/1983 -118.5891565 47.39681498 Lincoln 1788 45 TOB, Tr, Tf W
BLO85S 472420118530301 5/31/1983 -118.9280619 47.38820157 Lincoln 1330 100 TOB, Tgsb G
BLO86 472420118530301 7/26/1982 -118.9280619 47.38820157 Lincoln 1330 100 TOB, Tgsb G
BLO87 472420118530301 8/5/1983 -118.9280619 47.38820157 Lincoln 1330 100 TOB, Tgsb G
BLO88 472517118053502 6/1/1983 -118.0935740 47.42098900 Lincoln 2181 510 TOB, Tpr, Tgsb WG
BLO89 472517118053502 7/22/1982 -118.0935740 47.42098900 Lincoln 2181 510 TOB, Tpr, Tgsb WG
BLO90 472517118053502 8/6/1983 -118.0935740 47.42098900 Lincoln 2181 510 TOB, Tpr, Tgsb WG
BLO91 472538118371901 6/2/1983 -118.6222139 47.42764819 Lincoln 1930 165 TOB, Tr, Tf W
BL092 472538118371901 7/25/1982 -118.6222139 47.42764819 Lincoln 1930 165 TOB, Tr, Tf W
BLO93 472538118371901 9/8/1983 -118.6222139 47.42764819 Lincoln 1930 165 TOB, Tr, Tf W
BLO95 472638118560101 6/2/1983 -118.9347295 47.44375750 Lincoln 1712 685 TOB, Tr, Tf, Tgsb WG
BLO96 472638118560101 8/12/1983 -118.9347295 47.44375750 Lincoln 1712 685 TOB, Tr, Tf, Tgsb WG
BLO97 472638118560101 9/8/1982 -118.9347295 47.44375750 Lincoln 1712 685 TOB, Tr, Tf, Tgsb WG
BLO98 472728118081501 5/2/1961 -118.1802470 47.45765460 Lincoln 2178 213 TOB, Tpr, Tr W
BLO99 472728118081501 6/2/1983 -118.1802470 47.45765460 Lincoln 2178 213 TOB, Tpr, Tr W
BL100 472728118081501 7/22/1982 -118.1802470 47.45765460 Lincoln 2178 213 TOB, Tpr, Tr W
BL101 472728118081501 8/10/1983 -118.1802470 47.45765460 Lincoln 2178 213 TOB, Tpr, Tr W
BL102 472737118271401 6/2/1983 -118.4544284 47.45959500 Lincoln 2113 240 TOB, Tpr, Tr W
BL103 472737118271401 7/23/1982 -118.4544284 47.45959500 Lincoln 2113 240 TOB, Tpr, Tr W
BL104 472737118271401 8/11/1983 -118.4544284 47.45959500 Lincoln 2113 240 TOB, Tpr, Tr W
BL105 472846118133801 6/2/1983 -118.2283060 47.47932080 Lincoln 2294 247 TOB, Tpr, Tr W
BL106 472846118133801 7/22/1982 -118.2283060 47.47932080 Lincoln 2294 247 TOB, Tpr, Tr W
BL107 472848118195902 6/1/1983 -118.3349769 47.39320776 Lincoln 2033 212 TOB, Tpr, Tr, Tf W
BL108 472848118195902 7/22/1982 -118.3349769 47.39320776 Lincoln 2033 212 TOB, Tpr, Tr, Tf W
BL109 472848118195902 8/10/1983 -118.3349769 47.39320776 Lincoln 2033 212 TOB, Tpr, Tr, Tf W
BL110 473025117570701 6/20/1983 -117.9532888 47.50543527 Lincoln 2336 100 TOB, Tpr W
BL111 473025117570701 7/21/1982 -117.9532888 47.50543527 Lincoln 2336 100 TOB, Tpr W
BL112 473025117570701 8/6/1983 -117.9532888 47.50543527 Lincoln 2336 100 TOB, Tpr W
BL113 473052118224202 6/1/1983 -118.3788700 47.51654119 Lincoln 2320 445 TOB, Tpr, Tr, Tgsb W
BL114 473052118224202 7/23/1982 -118.3788700 47.51654119 Lincoln 2320 445 TOB, Tpr, Tr, Tgsb W
BL115 473052118224202 8/11/1983 -118.3788700 47.51654119 Lincoln 2320 445 TOB, Tpr, Tr, Tgsb W
BL116 473103117533901 7/21/1982 -117.8935618 47.51849240 Lincoln 2400 300 TOB, Tpr, Tgsb WG
BL117 473117118110901 6/1/1983 -118.1935849 47.59932230 Lincoln 2362 165 TOB, Tpr W
BL118 473117118110901 7/21/1982 -118.1935849 47.59932230 Lincoln 2362 165 TOB, Tpr W
BL119 473117118110901 8/11/1983 -118.1935849 47.59932230 Lincoln 2362 165 TOB, Tpr W
BL120 473227118341001 7/27/1982 -118.4980439 47.55792900 Lincoln 2245 596 TOB, Tpr, Tr, Tgsb WG
BL121 473230117460301 6/2/1983 -117.8502256 47.53988260 Lincoln 2440 100 TOB, Tpr W
BL122 473230117460301 7/20/1982 -117.8502256 47.53988260 Lincoln 2440 100 TOB, Tpr W
BL123 473230117460301 8/10/1983 -117.8502256 47.53988260 Lincoln 2440 100 TOB, Tpr W
BL124 473317118094201 10/13/1961 -118.1627485 47.55459988 Lincoln 2302 400 TOB, Tpr, Tgsb WG
BL125 473317118094201 10/2/1962 -118.1627485 47.55459988 Lincoln 2302 400 TOB, Tpr, Tgsb WG
BL126 473317118094201 3/16/1965 -118.1627485 47.55459988 Lincoln 2302 400 TOB, Tpr, Tgsb WG
BL127 473317118094201 4/29/1964 -118.1627485 47.55459988 Lincoln 2302 400 TOB, Tpr, Tgsb WG
BL128 473317118094202 10/13/1961 -118.1627485 47.55459988 Lincoln 2302 400 TOB, Tpr, Tgsb WG
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Appendix B - Geology of Wells in GWMA Hydrochemistry Database

. . X Ground Surface Well Bottom . . .
Sample ID Site Number Sample Date Latitude Longitude County Elevation (ft ms]) Depth (ft msl) Geologic Units Encountered Formations

BL129 473317118094202 10/2/1962 -118.1627485 47.55459988 Lincoln 2302 400 TOB, Tpr, Tgsb WG
BL130 473317118094202 3/16/1965 -118.1627485 47.55459988 Lincoln 2302 400 TOB, Tpr, Tgsb WG
BL131 473317118094202 4/29/1964 -118.1627485 47.55459988 Lincoln 2302 400 TOB, Tpr, Tgsb WG
BL132 473427118420001 9/8/1983 -118.7011092 47.57653780 Lincoln 1984 350 TOB, Tpr, Tr, Tf, Tgsb W
BL133 473433118560301 1/8/1971 -118.9352872 47.57542538 Lincoln 1836 317 TOB, Tpr, Tr, Tf W
BL134 473433118560301 5/11/1971 -118.9352872 47.57542538 Lincoln 1836 317 TOB, Tpr, Tr, Tf W
BL137 473442118162204 10/23/1970 -118.2752554 47.57793237 Lincoln 2371 261 TOB, Tpr, Tr W
BL138 473442118162204 7/18/1983 -118.2752554 47.57793237 Lincoln 2371 261 TOB, Tpr, Tr W
BL139 473442118162205 7/19/1983 -118.2752554 47.57793237 Lincoln 2371 365 TOB, Tpr, Tr, Tgsb W
BL140 473442118162207 1/14/1971 -118.2752554 47.57793237 Lincoln 2371 635 TOB, Tpr, Tr, Tgsb WG
BL142 473442118162208 5/14/1971 -118.2752554 47.57793237 Lincoln 2371 750 TOB, Tpr, Tr, Tgsb WG
BL143 473442118162208 7/18/1983 -118.2752554 47.57793237 Lincoln 2371 750 TOB, Tpr, Tr, Tgsb WG
BL144 473443118531501 6/3/1983 -118.8897294 47.57514777 Lincoln 1893 250 TOB, Tpr, Tr W
BL145 473443118531501 7/23/1982 -118.8897294 47.57514777 Lincoln 1893 250 TOB, Tpr, Tr W
BL146 473443118531501 8/11/1983 -118.8897294 47.57514777 Lincoln 1893 250 TOB, Tpr, Tr W
BL147 473549118421501 6/22/1983 -118.7052766 47.59681587 Lincoln 2031 185 TOB, Tpr, Tr, Tf W
BL148 473549118421501 9/7/1983 -118.7052766 47.59681587 Lincoln 2031 185 TOB, Tpr, Tr, Tf W
BL149 473625117592401 7/20/1982 -117.9927406 47.61126886 Lincoln 2398 85 TOB, Tpr W
BL150 473644118161701 6/1/1983 -118.2699782 47.61209950 Lincoln 2381 125 TOB, Tpr W
BL151 473644118161701 7/21/1982 -118.2699782 47.61209950 Lincoln 2381 125 TOB, Tpr W
BL152 473644118161701 8/11/1983 -118.2699782 47.61209950 Lincoln 2381 125 TOB, Tpr W
BL153 473648118452301 6/4/1983 -118.7563904 47.61320437 Lincoln 2133 1140 TOB, Tpr, Tr, Tgsb WG
BL154 473648118452301 8/31/1983 -118.7563904 47.61320437 Lincoln 2133 1140 TOB, Tpr, Tr, Tgsb WG
BL155 473648118452301 9/9/1982 -118.7563904 47.61320437 Lincoln 2133 1140 TOB, Tpr, Tr, Tgsb WG
BL157 473754118152001 7/21/1982 -118.2566447 47.63154436 Lincoln 2365 324 TOB, Tpr, Tgsb W
BL158 473829118381901 6/3/1983 -118.6397194 | 47.64126187 Lincoln 2316 850 TOB, Tpr, Tr, Tgsb WG
BL159 473832118081801 5/31/1983 -118.1394164 47.63848995 Lincoln 2417 100 TOB, Tpr W
BL160 473832118081801 7/21/1982 -118.1394164 47.63848995 Lincoln 2417 100 TOB, Tpr W
BL161 473832118081801 8/11/1983 -118.1394164 47.63848995 Lincoln 2417 100 TOB, Tpr W
BL162 473848118091901 6/1/1983 -118.156362 | 47.64654545 Lincoln 2410 975 TOB, Tpr, Tgsb, Tgwr WG
BL163 473848118091901 7/21/1982 -118.1563620 47.64654545 Lincoln 2410 975 TOB, Tpr, Tgsb, Tgwr WG
BL164 473848118091901 8/10/1983 -118.1563620 47.64654545 Lincoln 2410 975 TOB, Tpr, Tgsb, Tgwr WG
BL165 473904118091301 5/1/1962 -118.1546954 47.65098996 Lincoln 2420 503 TOB, Tpr, Tgsb WG
BL166 473913118261702 7/22/1982 -118.4399884 | 47.65404248 Lincoln 2251 410 TOB, Tpr, Tr, Tgsb W
BL167 473943118483401 7/23/1982 -118.8125055 47.66264920 Lincoln 2062 300 TOB, Tpr, Tr, Tgsb W
BL168 473946118003701 6/2/1983 -118.0116325 47.65960240 Lincoln 2487 121 TOB, Tpr W
BL169 473946118003701 7/20/1982 -118.0116325 47.65960240 Lincoln 2487 121 TOB, Tpr W
BL170 473946118003701 8/10/1983 -118.0116325 47.65960240 Lincoln 2487 121 TOB, Tpr W
BL172 474142118235502 6/2/1983 -118.3997097 47.69487690 Lincoln 2329 200 TOB, Tpr, Tgsb WG
BL173 474142118235502 7/22/1982 -118.3997097 47.69487690 Lincoln 2329 200 TOB, Tpr, Tgsb WG
BL174 474142118235502 8/11/1983 -118.3997097 47.69487690 Lincoln 2329 200 TOB, Tpr, Tgsb WG
BL175 474159118360101 6/3/1983 -118.6024973 47.69820770 Lincoln 2281 60 TOB, Tpr W
BL176 474159118360101 7/22/1982 -118.6024973 47.69820770 Lincoln 2281 60 TOB, Tpr W
BL177 474159118360101 8/31/1983 -118.6024973 47.69820770 Lincoln 2281 60 TOB, Tpr W
BL178 474236118562101 12/3/1959 -118.9402903 47.70987117 Lincoln 1920 208 TOB, Tpr, Tr, Tgsb WG
BL179 474337118454201 6/4/1983 -118.7627826 47.72653927 Lincoln 2067 166 TOB, Tpr, Tr W
BL180 474337118454201 7/23/1982 -118.7627826 47.72653927 Lincoln 2067 166 TOB, Tpr, Tr W
BL181 474337118454201 9/7/1983 -118.7627826 47.72653927 Lincoln 2067 166 TOB, Tpr, Tr W
BL184 474458118423901 5/1/1962 -118.7119478 47.74931800 Lincoln 2260 900 TOB, Tpr, Tr, Tgsb WG
BL185 474550118363801 10/1/1962 -118.6116663 47.76376420 Lincoln 2404 294 TOB, Tpr W
BL186 474550118363801 10/12/1961 -118.6116663 47.76376420 Lincoln 2404 294 TOB, Tpr W
BL187 474550118363801 3/18/1965 -118.6116663 47.76376420 Lincoln 2404 294 TOB, Tpr W
BL188 474550118363801 4/29/1964 -118.6116663 47.76376420 Lincoln 2404 294 TOB, Tpr W
BL189 474550118363802 10/1/1962 -118.6116663 47.76376420 Lincoln 2404 292 TOB, Tpr W
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BL190 474550118363802 10/12/1961 -118.6116663 47.76376420 Lincoln 2404 292 TOB, Tpr W
BL191 474550118363802 3/18/1965 -118.6116663 47.76376420 Lincoln 2404 292 TOB, Tpr W
BL192 474550118363802 4/29/1964 -118.6116663 47.76376420 Lincoln 2404 292 TOB, Tpr W
BL193 474556118431101 6/21/1983 -118.7200042 47.76570710 Lincoln 2158 154 TOB, Tpr, Tr W
BL194 474556118431101 7/23/1982 -118.7200042 47.76570710 Lincoln 2158 154 TOB, Tpr, Tr W
BL195 474556118431101 8/11/1983 -118.7200042 47.76570710 Lincoln 2158 154 TOB, Tpr, Tr W
BL196 474748118381601 6/2/1983 -118.6383265 47.50487086 Lincoln 2077 146 TOB, Tpr, Tr W
BL197 474748118381601 7/27/1982 -118.6383265 47.50487086 Lincoln 2077 146 TOB, Tpr, Tr W
BL198 474748118381601 8/12/1983 -118.6383265 47.50487086 Lincoln 2077 146 TOB, Tpr, Tr W
BL199 474800117501001 10/1/1962 -117.8371797 47.79988630 Lincoln 2338 265 TOB, Tgsb G
BL200 474800117501001 10/9/1961 -117.8371797 47.79988630 Lincoln 2338 265 TOB, Tgsb G
BL201 474800117501001 3/16/1965 -117.8371797 47.79988630 Lincoln 2338 265 TOB, Tgsb G
BL202 474800117501001 4/29/1964 -117.8371797 47.79988630 Lincoln 2338 265 TOB, Tgsb G
BL203 474802117501101 10/1/1962 -117.8374575 47.80044187 Lincoln 2326 121 TOB, Tgsb G
BL204 474802117501101 10/9/1961 -117.8374575 47.80044187 Lincoln 2326 121 TOB, Tgsb G
BL205 474802117501101 3/16/1965 -117.8374575 47.80044187 Lincoln 2326 121 TOB, Tgsb G
BL206 474802117501101 4/29/1964 -117.8374575 47.80044187 Lincoln 2326 121 TOB, Tgsb G
BL207 474904118193001 9/27/1967 -118.3260976 47.81765730 Lincoln 1579 44 TOB, Tgsb G
BL208 474933118131801 10/1/1962 -118.2227587 47.82626950 Lincoln 2522 327 TOB, Tpr, Tgsb WG
BL209 474933118131801 10/12/1961 -118.2227587 47.82626950 Lincoln 2522 327 TOB, Tpr, Tgsb WG
BL210 474933118131801 4/29/1964 -118.2227587 47.82626950 Lincoln 2522 327 TOB, Tpr, Tgsb WG
BL211 474935118132301 10/1/1962 -118.2241477 47.82710288 Lincoln 2560 357 TOB, Tpr, Tgsb WG
BL212 474935118132301 10/12/1961 -118.2241477 47.82710288 Lincoln 2560 357 TOB, Tpr, Tgsb WG
BL213 474935118132301 3/18/1965 -118.2241477 47.82710288 Lincoln 2560 357 TOB, Tpr, Tgsb WG
BL214 474935118132301 4/29/1964 -118.2241477 47.82710288 Lincoln 2560 357 TOB, Tpr, Tgsb WG
BL215 474935118181501 10/13/1967 -118.3052633 47.82626876 Lincoln 2467 202 TOB, Tpr W
BL216 475601118561801 10/24/1967 -118.9394632 47.93348570 Lincoln 1388 173 TOB, Tgsb, Tgg G
BL217 475601118561801 10/7/1971 -118.9394632 47.93348570 Lincoln 1388 173 TOB, Tgsb, Tgg G
BL223 GB06230802 6/23/2008 -118.7769000 | 47.29191700 Lincoln 1833 2245 Tgsb, Tgu, Tgo, Tgg, Tewr, Tgud G
BL224 GB06240802 6/24/2008 -118.8624000 47.26853300 Lincoln 1768 845 Tgsb G
BL225 GB06240803 6/24/2008 -118.899233 47.275483 Lincoln 1781 300 Tr, Tf W
BL226 GB06240810 6/24/2008 -118.6247500 47.55171700 Lincoln 2084 1653 Tgsb, Tgg, Tgwr G
BL227 GB06240811 6/24/2008 -118.6574 47.51635 Lincoln 2057 449 Tpr, Tr, Tf, Tgsb WG
BL228 GB06250802 6/25/2008 -118.8467170 47.30173300 Lincoln 1710 2430 Tgsb, Tgu, Tgo, Tgg, Tgwr, Tgud G
BL229 GB06250803 6/25/2008 -118.8523500 47.28251700 Lincoln 1782 200 Tr, Tf W
BL230 GB07080804 7/8/2008 -118.2676330 47.27580000 Lincoln 1908 605 Tpr, Tr, Tf, Tgsb WG
BL231 GB07140801 7/14/2008 -118.1562170 47.64786700 Lincoln 2428 975 Tgsb, Tgwr G
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Appendix C - Speciation Modeling Results

lonic Charge Balance lon Activities (logy,)
Sample ID pH pe N

Strength Error (%) ca® Mg** Na* K HCO, 504~ F A Fe* Fe™™ Mn** Sio,
BA0OO1 7.40 NA 0.0118 -0.3 -2.96 -2.97 -3.16 -4.03 -2.53 -3.15 -4.74 -3.13
BA002 7.70 NA 0.0121 -3.1 -2.96 -2.98 -3.16 -4.04 -2.51 -3.15 -4.74 -3.14
BA0O3 7.70 NA 0.0119 -0.7 -2.95 -2.97 -3.16 -4.00 -2.52 -3.19 -4.74 -3.13
BAOO6 7.40 NA 0.0063 -0.9 -3.32 -3.26 -2.81 -3.74 -2.39 -4.19 -4.37 -7.70 -6.10 -2.90
BA0O07 7.70 NA 0.0063 -1.8 -3.32 -3.26 -2.81 -3.74 -2.39 -4.15 -4.37 -8.80 -6.08 -2.92
BA008 7.70 NA 0.0064 -1.2 -3.30 -3.26 -2.80 -3.78 -2.38 -4.15 -4.42 -6.08 -2.90
BA010 7.20 NA 0.0058 0.2 -3.17 -3.30 -3.14 -4.05 -2.50 -3.95 -4.72 -7.25 -3.11
BAO11 7.90 NA 0.0072 0.1 -3.23 -3.32 -2.68 -3.67 -2.37 -3.91 -4.55 -3.06
BA012 8.00 NA 0.0089 -1.0 -3.07 -3.19 -2.78 -3.70 -2.33 -3.83 -4.63 -9.33 -3.08
BAO13 8.00 NA 0.0079 -0.5 -3.14 -3.26 -2.73 -3.70 -2.36 -3.85 -4.63 -3.07
BA016 8.10 NA 0.0044 -2.4 -3.49 -3.59 -2.84 -3.65 -2.59 -3.79 -4.36 -8.26 -3.20
BA017 7.70 NA 0.0073 3.3 -3.01 -3.24 -3.26 -4.08 -2.64 -3.87 -4.85 -3.15
BA018 8.00 NA 0.0108 1.0 -2.85 -3.13 -3.21 -3.98 -2.65 -3.74 -5.03 -3.18
BAO19 8.10 NA 0.0086 -0.9 -2.95 -3.20 -3.23 -4.04 -2.67 -3.81 -5.03 -7.02 -3.17
BA020 9.10 NA 0.0043 0.8 -4.26 -4.53 -2.51 -3.69 -2.67 -3.80 -3.86 -12.73 -2.94
BA022 8.00 NA 0.0052 3.0 -3.55 -3.50 -2.70 -3.45 -2.57 -3.65 -4.54 -3.05
BA023 7.70 NA 0.0050 -4.1 -3.76 -3.88 -2.66 -3.16 -2.58 -3.45 -4.41 -8.15 -6.66 -2.95
BA025 8.30 NA 0.0041 -0.8 -3.78 -3.84 -2.64 -3.78 -2.60 -3.87 -4.06 -10.66 -2.97
BA026 8.40 NA 0.0040 0.4 -3.78 -3.84 -2.64 -3.77 -2.60 -4.01 -4.06 -2.98
BA027 8.80 NA 0.0048 0.8 -3.81 -3.86 -2.56 -3.58 -2.60 -3.67 -3.95 -11.87 -3.00
BA028 8.70 NA 0.0044 -1.0 -3.93 -3.98 -2.56 -3.62 -2.61 -3.75 -3.83 -11.88 -2.98
BA029 8.80 NA 0.0046 -0.2 -3.81 -3.84 -2.58 -3.63 -2.61 -3.69 -3.95 -3.01
BAO30 7.80 NA 0.0049 -1.0 -3.61 -3.70 -2.66 -3.51 -2.60 -3.52 -4.08 -7.44 -6.19 -3.00
BAO31 8.60 NA 0.0039 -2.0 -3.76 -3.87 -2.69 -3.69 -2.64 -3.89 -4.08 -2.98
BA032 7.90 NA 0.0059 0.0 -3.29 -3.40 -2.87 -3.63 -2.54 -3.56 -4.54 -7.57 -2.97
BAO033 8.60 NA 0.0046 0.2 -3.65 -3.46 -2.77 -3.82 -2.69 -3.64 -4.31 -11.17 -3.07
BAO34 8.70 NA 0.0045 0.3 -3.69 -3.50 -2.73 -3.78 -2.68 -3.73 -4.20 -3.05
BAO35 8.20 NA 0.0035 -1.0 -3.73 -4.19 -2.68 -3.68 -2.62 -4.11 -4.10 -9.37 -2.97
BAO36 7.70 NA 0.0103 -0.3 -3.19 -2.84 -3.18 -4.36 -2.33 -3.92 -4.56 -3.01
BA037 8.00 NA 0.0051 0.7 -3.45 -3.46 -2.78 -3.64 -2.61 -3.67 -4.47 -3.10
BAO38 8.00 NA 0.0050 0.8 -3.50 -3.49 -2.74 -3.63 -2.61 -3.65 -4.54 -3.10
BA041 8.20 NA 0.0048 0.3 -3.88 -3.86 -2.55 -3.51 -2.57 -3.66 -4.06 -9.82 -3.04
BA042 8.20 NA 0.0041 -1.9 -3.51 -3.44 -2.98 -3.77 -2.59 -4.25 -4.71 -9.90 -3.14
BA043 8.10 NA 0.0041 -0.7 -3.51 -3.44 -2.96 -3.77 -2.58 -4.24 -4.71 -3.16
BA044 8.10 NA 0.0041 -0.5 -3.51 -3.40 -3.00 -3.77 -2.58 -4.30 -4.71 -3.14
BA0O46 8.40 NA 0.0045 0.7 -3.26 -3.44 -3.19 -4.06 -2.65 -4.01 -4.84 -3.15
BA047 8.60 NA 0.0045 -0.4 -3.32 -3.55 -2.96 -3.94 -2.67 -3.94 -4.36 -3.05
BA048 8.50 NA 0.0047 -1.7 -3.28 -3.45 -3.09 -4.00 -2.66 -3.90 -4.62 -3.11
BAO50 9.30 NA 0.0053 0.0 -4.05 -4.08 -2.45 -3.71 -2.68 -3.61 -3.63 -13.23 -2.95
BAO51 9.10 NA 0.0052 -4.9 -4.23 -4.29 -2.45 -3.70 -2.59 -3.64 -3.67 -12.57 -2.93
BAO52 9.30 NA 0.0050 0.6 -4.18 -4.25 -2.46 -3.71 -2.70 -3.64 -3.68 -13.24 -2.97
BAO58 7.60 NA 0.0041 0.9 -3.28 -3.47 -3.28 -4.13 -2.64 -4.27 -4.84 -8.46 -3.09
BA059 7.90 NA 0.0040 1.0 -3.29 -3.47 -3.31 -4.10 -2.65 -4.27 -4.84 -3.09
BAO61 7.80 NA 0.0102 5.3 -3.09 -3.06 -2.70 -3.83 -2.53 -3.26 -4.64 -3.00
BA062 8.60 NA 0.0045 -0.6 -4.30 -4.64 -2.49 -3.55 -2.59 -3.69 -3.86 -3.01
BA063 8.30 NA 0.0045 -6.2 -4.51 -4.84 -2.49 -3.55 -2.52 -3.70 -3.90 -10.35 -7.11 -2.98
BA064 8.50 NA 0.0042 -2.7 -4.56 -4.94 -2.51 -3.54 -2.58 -3.70 -3.89 -10.96 -3.00
BA0O65 7.40 NA 0.0039 -1.2 -3.31 -3.47 -3.31 -4.16 -2.65 -4.35 -4.84 -3.11
BA0O66 7.90 NA 0.0040 -0.3 -3.30 -3.47 -3.31 -4.19 -2.64 -4.35 -4.84 -3.11
BA067 7.90 NA 0.0038 -0.4 -3.31 -3.51 -3.31 -4.16 -2.66 -4.36 -4.83 -3.11
BA068 8.10 NA 0.0057 0.6 -3.56 -3.14 -2.92 -4.20 -2.57 -3.70 -4.62 -3.07
BA069 8.10 NA 0.0051 -1.5 -3.65 -3.18 -2.95 -4.28 -2.58 -3.83 -4.54 -3.05
BA070 9.00 NA 0.0043 -1.5 -3.97 -4.14 -2.56 -3.58 -2.63 -3.78 -4.06 -12.00 -2.93
BAQ71 9.00 4.20 0.0039 -1.2 -4.51 -5.56 -2.52 -3.69 -2.65 -3.93 -3.93 -13.10 -21.85 -2.87
BAQ72 9.00 NA 0.0039 -0.7 -4.53 -5.25 -2.52 -3.71 -2.66 -3.96 -3.91 -12.60 -2.88
BA073 8.50 NA 0.0038 -1.4 -3.91 -4.25 -2.61 -3.64 -2.60 -4.00 -4.08 -11.28 -2.94
BA074 8.60 6.56 0.0038 -0.9 -3.94 -4.30 -2.60 -3.66 -2.62 -3.94 -4.10 -13.84 -20.29 -2.94
BAQ75 8.30 NA 0.0035 -1.0 -3.33 -3.54 -3.43 -4.09 -2.67 -4.58 -5.01 -3.10
BAQ76 8.00 NA 0.0035 -1.6 -3.33 -3.53 -3.41 -4.08 -2.66 -4.44 -5.01 -3.09
BA077 7.80 NA 0.0035 -0.4 -3.33 -3.54 -3.41 -4.06 -2.67 -4.44 -5.01 -3.09
BAQ78 9.40 NA 0.0044 -3.6 -4.42 -4.55 -2.51 -3.77 -2.70 -3.97 -3.74 -13.69 -2.95
BA079 9.20 NA 0.0042 -3.2 -4.38 -4.53 -2.51 -3.75 -2.64 -4.04 -3.86 -13.02 -2.92
BA0O80 8.30 NA 0.0049 -2.0 -3.53 -3.86 -2.64 -3.58 -2.59 -3.65 -4.14 -2.97
BA081 7.90 NA 0.0042 0.8 -3.37 -3.40 -3.09 -4.09 -2.59 -4.23 -4.61 -3.10
BA082 7.80 NA 0.0042 0.5 -3.39 -3.40 -3.09 -4.08 -2.60 -4.20 -4.71 -3.12
BA083 8.00 NA 0.0042 1.1 -3.38 -3.40 -3.09 -4.08 -2.60 -4.15 -4.71 -3.10
BA084 7.90 NA 0.0051 -0.8 -3.57 -3.25 -2.89 -4.40 -2.67 -3.64 -4.41 -8.72 -3.06
BA085 8.10 NA 0.0057 0.6 -3.51 -3.15 -2.98 -4.29 -2.66 -3.54 -4.48 -3.06
BA087 8.20 NA 0.0039 1.5 -3.60 -3.93 -2.69 -3.73 -2.64 -3.92 -4.13 -9.85 -2.95
BA088 8.30 NA 0.0038 -2.3 -3.63 -3.97 -2.73 -3.70 -2.63 -4.04 -4.13 -2.98
BA0O89 8.10 5.63 0.0037 -1.8 -3.66 -4.02 -2.72 -3.68 -2.63 -4.01 -4.13 -2.95
BA090 8.20 NA 0.0053 -1.3 -3.12 -3.41 -3.47 -4.21 -2.60 -4.02 -5.02 -10.20 -3.23
BA091 7.60 NA 0.0053 1.2 -3.10 -3.41 -3.48 -4.19 -2.61 -4.09 -5.02 -3.24
BA092 7.80 NA 0.0051 -0.3 -3.11 -3.44 -3.48 -4.23 -2.62 -4.05 -5.02 -3.22
BA093 7.70 NA 0.0049 1.0 -3.39 -3.45 -2.89 -3.67 -2.59 -3.77 -4.54 -8.24 -3.01
BA094 7.90 NA 0.0049 -2.3 -3.41 -3.45 -2.89 -3.66 -2.57 -3.76 -4.62 -3.00
BA095 7.90 NA 0.0049 -1.7 -3.41 -3.45 -2.90 -3.67 -2.59 -3.74 -4.62 -9.08 -3.03
BA097 7.80 NA 0.0107 0.6 -3.10 -3.03 -2.77 -3.68 -2.42 -3.20 -4.49 -8.72 -3.03
BA098 7.90 NA 0.0097 -1.2 -3.17 -3.13 -2.71 -3.60 -2.46 -3.23 -4.55 -8.86 -3.06
BA099 8.00 NA 0.0055 -0.4 -3.16 -3.33 -3.32 -4.14 -2.69 -3.90 -4.84 -9.61 -3.13
BA100 7.60 NA 0.0055 0.9 -3.15 -3.35 -3.28 -4.11 -2.69 -3.95 -4.84 -3.14
BA101 7.80 NA 0.0054 1.0 -3.16 -3.35 -3.25 -4.12 -2.69 -3.90 -4.84 -3.13
BA102 7.40 NA 0.0114 -0.3 -3.01 -3.01 -2.89 -3.53 -2.32 -3.34 -4.86 -7.97 -3.06
BA103 7.70 NA 0.0113 -2.8 -3.02 -3.02 -2.89 -3.53 -2.31 -3.35 -4.86 -3.06
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Appendix C - Speciation Modeling Results

lonic Charge Balance lon Activities (logy,)
Sample ID pH pe N

Strength Error (%) ca® g™ Na* K HCO, 504~ F A Fe* Fe™™ Mn** Sio,
BA104 7.70 NA 0.0108 0.0 -3.02 -3.00 -2.95 -3.72 -2.32 -3.48 -4.73 -3.05
BA105 7.90 NA 0.0105 -2.8 -3.05 -3.12 -2.74 -3.85 -2.41 -3.34 -4.73 -3.20
BA106 7.60 NA 0.0118 -0.3 -2.94 -3.02 -2.88 -4.09 -2.38 -3.36 -4.86 -3.14
BA107 8.00 NA 0.0052 0.1 -3.50 -3.64 -2.73 -3.40 -2.68 -3.35 -4.54 -8.52 -3.25
BA110 8.10 NA 0.0050 -2.9 -3.41 -3.65 -2.76 -3.68 -2.59 -3.67 -4.27 -3.01
BA111 8.10 NA 0.0049 0.1 -3.39 -3.63 -2.77 -3.68 -2.62 -3.72 -4.27 -3.03
BA112 8.20 NA 0.0033 0.7 -3.65 -3.33 -3.35 -4.62 -2.74 -4.02 -4.83 -10.20 -3.19
BA114 8.10 NA 0.0039 -0.4 -3.53 -3.28 -3.28 -4.51 -2.66 -4.00 -4.71 -9.89 -3.17
BA115 7.70 NA 0.0092 0.1 -3.13 -3.10 -2.77 -3.91 -2.38 -3.50 -4.73 -3.11
BA116 7.90 NA 0.0101 -0.9 -3.10 -3.05 -2.76 -3.96 -2.39 -3.52 -4.73 -3.14
BA117 7.60 NA 0.0134 1.9 -2.94 -2.92 -2.73 -4.11 -2.35 -3.59 -4.74 -3.15
BA119 8.30 NA 0.0035 0.0 -3.80 -4.23 -2.64 -3.73 -2.60 -4.41 -3.99 -15.20 -9.68 -2.90
BA120 7.70 NA 0.0037 -2.1 -3.38 -3.46 -3.28 -4.12 -2.65 -4.41 -4.71 -3.11
BA121 7.70 NA 0.0037 -2.4 -3.38 -3.46 -3.28 -4.13 -2.65 -4.40 -4.71 -3.12
BA122 7.70 NA 0.0050 -0.9 -3.25 -3.32 -3.22 -4.09 -2.55 -4.13 -4.84 -3.12
BA123 8.20 NA 0.0036 1.4 -3.76 -4.13 -2.65 -3.75 -2.62 -4.23 -4.61 -2.95
BA124 7.80 NA 0.0035 -1.3 -3.77 -4.16 -2.67 -3.75 -2.62 -4.27 -4.03 -2.96
BA125 8.30 NA 0.0035 -3.2 -3.79 -4.15 -2.68 -3.73 -2.61 -4.27 -3.99 -2.99
BA126 8.30 NA 0.0037 -2.3 -3.71 -4.06 -2.69 -3.73 -2.60 -4.16 -4.13 -2.95
BA127 8.00 NA 0.0036 -0.3 -3.62 -3.97 -2.74 -3.75 -2.62 -4.17 -4.16 -14.85 -2.96
BA128 8.20 5.12 0.0035 -3.7 -3.70 -4.05 -2.74 -3.75 -2.64 -4.16 -4.13 -2.96
BA130 7.30 NA 0.0078 0.8 -3.04 -3.19 -3.08 -4.25 -2.58 -3.76 -5.03 -7.38 -3.19
BA131 7.10 NA 0.0057 0.9 -3.17 -3.30 -3.17 -4.33 -2.64 -3.83 -5.02 -3.19
BA132 7.30 NA 0.0059 1.7 -3.13 -3.30 -3.19 -4.29 -2.65 -3.88 -5.02 -3.18
BA133 8.00 NA 0.0034 -3.4 -3.65 -3.99 -2.78 -3.75 -2.62 -4.35 -4.08 -9.47 -2.97
BA134 8.20 NA 0.0035 -1.3 -3.62 -3.98 -2.77 -3.75 -2.62 -4.34 -4.10 -2.99
BA135 8.30 NA 0.0037 -5.0 -3.78 -4.04 -2.68 -3.75 -2.58 -4.04 -4.10 -10.64 -2.99
BA136 8.00 NA 0.0051 -0.7 -3.55 -3.46 -2.78 -3.55 -2.60 -3.51 -4.62 -8.69 -3.26
BA137 9.30 NA 0.0046 -2.8 -4.66 -5.61 -2.45 -3.77 -2.67 -4.04 -3.70 -13.19 -2.89
BA138 9.20 NA 0.0045 -1.8 -4.62 -5.12 -2.46 -3.79 -2.64 -4.08 -3.83 -12.79 -2.90
BA140 7.30 NA 0.0031 -2.3 -3.41 -3.57 -3.42 -4.30 -2.77 -4.26 -5.01 -7.66 -3.17
BA141 8.10 NA 0.0046 -1.2 -3.63 -3.67 -2.65 -3.93 -2.58 -3.74 -4.11 -8.88 -3.31
BA142 8.20 NA 0.0044 -0.3 -3.67 -3.72 -2.65 -3.70 -2.59 -3.81 -4.11 -3.03
BA143 8.10 NA 0.0045 2.4 -3.63 -3.71 -2.63 -3.72 -2.58 -3.86 -4.14 -9.97 -3.01
BA144 8.30 NA 0.0042 -1.0 -3.63 -3.85 -2.71 -3.48 -2.61 -3.73 -4.53 -3.10
BA145 8.40 NA 0.0038 -1.2 -3.79 -4.04 -2.66 -3.62 -2.61 -3.94 -4.27 -3.03
BA146 8.30 4.86 0.0035 -2.6 -3.90 -4.19 -2.67 -3.64 -2.62 -4.00 -4.19 -3.00
BA147 7.80 NA 0.0115 -0.5 -2.88 -3.06 -3.01 -4.01 -2.42 -3.66 -4.64 -8.71 -3.21
BA148 7.90 NA 0.0109 -1.7 -2.93 -3.07 -2.98 -3.98 -2.44 -3.66 -4.73 -6.75 -3.23
BA149 8.40 NA 0.0042 -3.3 -3.97 -4.28 -2.57 -3.71 -2.60 -3.61 -4.13 -2.99
BA150 8.30 3.68 0.0045 -8.9 -4.00 -4.33 -2.56 -3.68 -2.52 -3.66 -4.13 -2.98
BA151 8.50 NA 0.0042 -1.8 -4.00 -4.31 -2.55 -3.70 -2.61 -3.63 -4.16 -2.99
BA152 8.20 NA 0.0040 -1.8 -3.59 -3.59 -2.81 -3.87 -2.62 -4.17 -4.17 -3.05
BA153 8.30 NA 0.0045 -2.3 -3.42 -3.41 -2.98 -3.92 -2.62 -4.04 -4.47 -3.11
BA154 8.20 NA 0.0042 -2.7 -3.51 -3.55 -2.84 -3.87 -2.62 -4.06 -4.23 -3.05
BA155 7.60 NA 0.0059 -1.3 -3.23 -3.33 -2.94 -3.96 -2.47 -4.03 -4.84 -7.66 -3.12
BA156 8.00 NA 0.0046 -0.4 -3.36 -3.48 -3.00 -3.73 -2.67 -3.75 -4.62 -3.12
BA157 8.00 NA 0.0043 -0.5 -3.42 -3.52 -2.96 -3.66 -2.66 -3.80 -4.61 -3.11
BA158 8.20 NA 0.0048 -2.3 -3.34 -3.42 -3.05 -3.76 -2.65 -3.76 -4.71 -3.11
BA159 7.90 NA 0.0050 1.2 -3.21 -3.35 -3.22 -4.30 -2.58 -4.17 -5.02 -3.12
BA160 7.90 NA 0.0038 -3.4 -3.24 -3.64 -3.43 -4.32 -2.80 -3.93 -5.31 -3.30
BA161 8.20 NA 0.0033 -0.8 -3.34 -3.65 -3.31 -4.20 -2.80 -4.08 -4.83 -3.28
BA162 8.00 NA 0.0032 0.0 -3.34 -3.68 -3.31 -4.22 -2.82 -4.04 -4.83 -3.26
BA163 8.00 NA 0.0047 -2.7 -3.50 -3.61 -2.76 -3.63 -2.58 -3.70 -4.31 -3.04
BA164 8.10 NA 0.0044 -0.4 -3.52 -3.67 -2.76 -3.68 -2.60 -3.84 -4.23 -3.01
BA165 7.90 NA 0.0043 -0.9 -3.54 -3.68 -2.76 -3.66 -2.59 -3.86 -4.20 -2.99
BA166 8.10 NA 0.0076 0.8 -3.26 -3.34 -2.66 -3.63 -2.55 -3.34 -4.63 -7.76 -3.16
BA167 7.90 NA 0.0109 0.7 -3.04 -3.18 -2.61 -3.79 -2.50 -3.16 -4.63 -9.06 -3.15
BA168 7.60 NA 0.0182 -0.6 -2.83 -2.99 -2.50 -3.77 -2.40 -2.93 -4.75 -9.08 -3.14
BA169 7.80 NA 0.0231 -10.7 -2.78 -2.91 -2.48 -3.71 -2.16 -2.87 -4.76 -9.24 -8.70 -3.10
BA170 8.60 NA 0.0042 -2.0 -4.18 -4.84 -2.51 -3.72 -2.59 -3.79 -4.03 -2.94
BA171 8.10 NA 0.0036 0.3 -3.48 -3.51 -3.07 -3.86 -2.65 -4.20 -4.61 -14.05 -8.41 -3.14
BA174 7.80 NA 0.0056 -0.2 -3.16 -3.68 -2.92 -3.86 -2.65 -3.50 -4.62 -7.43 -3.10
BA175 8.90 NA 0.0055 -0.5 -3.80 -3.95 -2.48 -3.75 -2.62 -3.49 -3.99 -12.14 -3.02
BA177 9.30 NA 0.0045 -2.2 -4.89 -5.59 -2.45 -3.80 -2.64 -4.41 -3.65 -13.11 -2.86
BA178 9.40 NA 0.0046 -3.2 -4.93 -5.61 -2.45 -3.81 -2.66 -4.42 -3.62 -13.25 -2.94
BA179 8.50 NA 0.0037 -0.1 -3.77 -3.98 -2.68 -3.67 -2.62 -3.97 -4.35 -15.91 -10.58 -3.07
BA182 8.30 NA 0.0034 -1.8 -3.87 -4.08 -2.69 -3.81 -2.63 -4.03 -4.23 -16.27 -3.02
BA183 8.20 NA 0.0033 -0.7 -3.88 -4.08 -2.70 -3.79 -2.64 -4.11 -4.27 -3.04
BA185 9.00 NA 0.0035 -5.1 -4.12 -4.36 -2.63 -3.76 -2.62 -4.37 -4.01 -12.78 -3.00
BA186 8.90 3.37 0.0034 -1.9 -4.17 -4.49 -2.61 -3.74 -2.63 -4.41 -3.93 -11.84 -21.53 -2.96
BA187 8.90 NA 0.0034 -2.4 -4.24 -4.63 -2.60 -3.74 -2.63 -4.40 -3.89 -2.95
BA188 8.30 NA 0.0036 -2.8 -3.83 -3.96 -2.68 -3.83 -2.60 -4.07 -4.23 -10.32 -3.02
BA189 8.00 NA 0.0048 -0.7 -3.41 -3.49 -2.88 -3.71 -2.58 -3.75 -4.47 -9.56 -3.18
BA190 7.90 NA 0.0100 0.6 -3.04 -3.22 -2.71 -3.68 -2.68 -3.19 -4.63 -9.05 -3.11
BA191 7.60 NA 0.0064 0.2 -3.14 -3.34 -2.97 -4.05 -2.46 -3.79 -4.84 -3.14
BA192 8.80 NA 0.0036 -3.4 -4.13 -4.30 -2.60 -3.72 -2.60 -4.22 -3.89 -11.89 -2.99
BA193 8.80 NA 0.0037 -3.7 -3.97 -4.13 -2.64 -3.67 -2.61 -4.16 -3.93 -3.01
BA194 9.00 NA 0.0035 -2.2 -4.49 -4.85 -2.57 -3.78 -2.64 -4.76 -3.80 -12.61 -2.94
BA195 8.90 NA 0.0035 -2.5 -4.57 -5.54 -2.55 -3.76 -2.62 -4.41 -3.82 -12.60 -2.92
BA196 8.90 NA 0.0034 0.8 -4.47 -4.93 -2.55 -3.80 -2.64 -5.80 -3.84 -18.53 -12.29 -2.91
BA197 7.80 NA 0.0081 1.6 -3.09 -3.27 -2.87 -3.65 -2.68 -3.31 -4.48 -8.32 -3.16
BA198 8.00 NA 0.0067 0.6 -3.19 -3.41 -2.83 -3.63 -2.66 -3.37 -4.54 -3.12
BA199 8.10 NA 0.0049 -0.4 -3.34 -3.53 -2.89 -3.81 -2.63 -3.66 -4.54 -9.46 -3.12
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Appendix C - Speciation Modeling Results

lonic Charge Balance lon Activities (logy,)
Sample ID pH pe N

Strength Error (%) ca® g™ Na* K HCO, 504~ F A Fe* Fe™™ Mn** Sio,
BA200 7.60 NA 0.0051 0.9 -3.34 -3.49 -2.86 -3.82 -2.63 -3.64 -4.62 -3.11
BA201 7.30 NA 0.0111 -1.1 -3.03 -3.14 -2.61 -4.04 -2.37 -3.37 -4.86 -7.43 -3.19
BA202 7.50 NA 0.0107 -1.9 -3.05 -3.17 -2.58 -4.07 -2.37 -3.41 -4.86 -3.19
BA203 7.40 NA 0.0110 0.3 -3.01 -3.19 -2.57 -4.10 -2.39 -3.39 -4.86 -3.19
BA204 7.60 NA 0.0060 -0.5 -3.13 -3.28 -3.32 -4.35 -2.68 -3.74 -4.84 -8.10 -3.19
BA205 7.80 NA 0.0060 -1.7 -3.13 -3.28 -3.36 -4.37 -2.69 -3.72 -4.84 -3.22
BA206 8.10 NA 0.0047 -0.2 -3.35 -3.53 -2.96 -3.70 -2.65 -3.66 -4.62 -3.15
BA207 8.30 NA 0.0045 -0.7 -3.45 -3.68 -2.82 -3.66 -2.68 -3.60 -4.53 -3.12
BA208 8.20 NA 0.0046 -2.6 -3.45 -3.66 -2.82 -3.67 -2.66 -3.61 -4.54 -3.14
BA210 7.80 NA 0.0038 0.0 -3.39 -3.61 -3.03 -3.91 -2.65 -4.09 -4.71 -8.36 -3.07
BA211 8.00 NA 0.0037 -1.3 -3.56 -3.75 -2.84 -3.82 -2.63 -4.01 -4.36 -7.90 -3.04
BA213 7.80 NA 0.0038 0.6 -3.39 -3.60 -3.03 -3.96 -2.65 -4.09 -4.71 -7.98 -3.08
BA223 7.80 NA 0.0075 -1.2 -3.04 -3.22 -3.12 -4.35 -2.50 -4.09 -4.72 -8.51 -3.13
BA224 8.00 NA 0.0054 -2.1 -3.16 -3.35 -3.28 -4.42 -2.56 -4.22 -4.72 -3.13
BA225 7.90 NA 0.0048 -0.8 -3.20 -3.37 -3.40 -4.42 -2.57 -4.38 -4.71 -3.11
BA226 8.20 NA 0.0038 -7.4 -3.74 -3.83 -2.73 -3.87 -2.56 -4.17 -4.03 -10.00 -3.04
BA227 8.10 NA 0.0036 -1.5 -3.75 -3.90 -2.71 -3.87 -2.62 -4.16 -4.03 -10.01 -3.03
BA228 8.40 NA 0.0036 -0.5 -3.70 -3.81 -2.74 -3.90 -2.63 -4.22 -4.10 -10.43 -3.05
BA229 7.80 NA 0.0081 -1.2 -3.05 -3.17 -3.04 -3.94 -2.73 -3.74 -5.03 -8.01 -3.22
BA231 8.00 NA 0.0080 -1.4 -3.25 -3.18 -2.70 -3.69 -2.47 -3.83 -4.55 -7.04 -3.18
BA232 8.00 NA 0.0078 0.4 -3.25 -3.20 -2.70 -3.72 -2.52 -3.67 -4.63 -7.03 -3.17
BA233 8.10 NA 0.0080 -1.4 -3.25 -3.20 -2.69 -3.69 -2.51 -3.64 -4.63 -3.19
BA234 8.40 NA 0.0039 -2.5 -3.77 -3.97 -2.66 -3.78 -2.63 -3.87 -3.95 -3.05
BA236 8.00 NA 0.0046 -3.0 -3.43 -3.74 -2.76 -3.81 -2.60 -3.68 -4.84 -9.60 -3.26
BA238 8.10 NA 0.0040 -3.8 -3.78 -4.48 -2.60 -3.75 -2.58 -3.84 -4.13 -8.58 -7.01 -3.24
BA239 8.00 NA 0.0056 1.9 -3.15 -3.42 -3.12 -4.06 -2.66 -3.63 -4.72 -9.26 -3.13
BA240 8.10 NA 0.0062 -2.1 -3.12 -3.40 -3.10 -4.00 -2.64 -3.56 -4.72 -3.16
BA241 8.20 NA 0.0052 1.0 -3.19 -3.45 -3.12 -4.05 -2.65 -3.67 -4.71 -3.13
BA242 8.00 NA 0.0065 -2.3 -3.31 -3.38 -2.76 -3.70 -2.59 -3.49 -4.54 -3.05
BA243 8.10 NA 0.0057 -0.2 -4.02 -4.05 -2.46 -3.21 -2.50 -3.44 -4.31 -8.79 -3.23
BA252 8.80 1.99 0.0038 1.5 -4.14 -4.84 -2.52 -4.45 -2.68 -3.85 -3.91 -19.38 -9.01 -2.69
BA253 8.70 2.00 0.0034 0.6 -4.17 -4.92 -2.56 -4.54 -2.64 -4.23 -3.93 -18.41 -9.66 -20.73 -8.30 -2.76
BA254 8.30 1.11 0.0038 3.9 -4.12 -4.27 -2.55 -3.87 -2.67 -3.71 -4.53 -16.52 -8.26 -20.22 -8.53 -2.75
BA255 9.10 2.22 0.0038 4.7 -4.87 -5.55 -2.48 -3.87 -2.70 -4.25 -3.80 -20.69 -12.82 -23.55 -7.13 -2.70
BA256 6.30 4.13 0.0047 13.0 -3.25 -3.40 -3.03 -3.92 -2.72 -3.97 -4.84 -10.30 -8.56 -17.63 -6.44 -2.88
BF002 8.60 NA 0.0055 0.2 -4.52 -4.85 -2.34 -3.59 -2.37 -5.83 -4.06 -10.92 -3.07
BF003 8.10 NA 0.0037 2.4 -3.48 -3.66 -2.93 -3.84 -2.70 -3.90 -4.53 -10.35 -3.19
BF004 7.90 NA 0.0048 -2.2 -3.35 -3.51 -2.96 -3.71 -2.62 -3.70 -4.62 -3.10
BF005 7.90 NA 0.0069 -15.4 -3.39 -3.36 -2.81 -3.52 -2.41 -3.42 -4.54 -3.03
BFO06 7.80 NA 0.0058 0.8 -3.39 -3.27 -2.94 -3.63 -2.61 -3.46 -4.37 -3.01
BF007 7.80 NA 0.0059 0.3 -3.39 -3.27 -2.92 -3.63 -2.61 -3.46 -4.37 -9.08 -3.03
BF008 8.00 NA 0.0059 0.6 -3.39 -3.27 -2.92 -3.63 -2.61 -3.46 -4.42 -3.02
BFO09 8.20 NA 0.0068 -13.9 -3.41 -3.50 -2.71 -3.59 -2.47 -3.28 -4.54 -3.08
BFO10 7.70 NA 0.0035 -0.1 -3.50 -3.66 -3.01 -3.82 -2.75 -3.85 -4.46 -2.94
BFO11 7.90 NA 0.0036 -0.1 -3.50 -3.64 -2.99 -3.80 -2.74 -3.83 -4.53 -2.94
BF012 8.00 NA 0.0035 -1.1 -3.50 -3.67 -3.01 -3.81 -2.75 -3.81 -4.53 -2.94
BF013 8.00 NA 0.0092 -2.1 -3.02 -3.23 -2.92 -3.82 -2.51 -3.29 -4.73 -3.19
BFO14 7.90 NA 0.0096 1.2 -3.14 -3.19 -2.62 -3.67 -2.70 -3.27 -4.73 -9.37 -3.02
BF015 8.00 NA 0.0058 -15.6 -3.45 -3.59 -2.75 -3.59 -2.43 -3.67 -4.36 -2.91
BF016 7.70 NA 0.0075 0.6 -3.07 -3.31 -2.91 -4.24 -2.46 -3.48 -5.02 -7.33 -3.21
BF017 8.00 NA 0.0059 -15.7 -3.41 -3.55 -2.77 -3.64 -2.42 -3.70 -4.41 -2.93
BF018 7.80 NA 0.0060 -14.7 -3.39 -3.55 -2.75 -3.66 -2.42 -3.69 -4.47 -2.91
BF019 8.30 NA 0.0082 -0.7 -3.29 -3.64 -2.50 -3.36 -2.55 -3.19 -4.85 -6.35 -3.28
BF020 8.30 NA 0.0077 0.2 -3.34 -3.68 -2.50 -3.33 -2.55 -3.23 -4.72 -6.35 -3.24
BF021 8.20 NA 0.0079 -0.3 -3.32 -3.66 -2.50 -3.38 -2.55 -3.21 -4.85 -6.25 -3.22
BF022 7.70 NA 0.0128 0.0 -2.88 -3.03 -3.09 -3.98 -2.53 -3.07 -4.74 -8.41 -3.13
BF023 7.80 NA 0.0049 -1.8 -3.47 -3.67 -2.72 -3.58 -2.58 -3.72 -4.31 -8.80 -2.86
BF024 8.00 NA 0.0047 1.6 -3.47 -3.67 -2.73 -3.58 -2.63 -3.71 -4.31 -2.88
BF025 8.20 NA 0.0047 -1.6 -3.50 -3.69 -2.73 -3.58 -2.61 -3.71 -4.36 -2.86
BF027 7.80 NA 0.0086 -6.3 -3.07 -3.23 -2.94 -3.80 -2.42 -3.38 -4.85 -3.17
BF028 7.60 NA 0.0180 -10.0 -2.78 -2.93 -2.78 -4.03 -2.21 -3.38 -4.87 -3.09
BF029 8.30 NA 0.0044 -2.1 -3.92 -4.25 -2.54 -3.51 -2.52 -3.97 -4.08 -3.00
BF030 8.00 NA 0.0032 -2.8 -3.65 -3.72 -2.93 -3.86 -2.73 -3.94 -4.35 -9.20 -2.94
BFO31 7.40 NA 0.0034 3.8 -3.27 -3.67 -3.39 -4.17 -2.79 -3.95 -4.83 -3.21
BF032 7.40 NA 0.0038 -1.1 -3.25 -3.64 -3.37 -4.13 -2.72 -3.89 -4.71 -8.89 -3.19
BF036 7.70 NA 0.0112 -1.8 -2.98 -3.03 -3.09 -3.93 -2.57 -3.15 -4.86 -3.04
BF037 7.80 NA 0.0113 1.6 -2.96 -3.01 -3.07 -3.93 -2.59 -3.18 -4.86 -3.03
BF038 7.30 NA 0.0022 -0.5 -3.47 -3.90 -3.49 -4.34 -2.95 -4.02 -4.83 -7.03 -3.38
BF039 7.80 NA 0.0045 1.5 -3.40 -3.44 -2.96 -3.82 -2.60 -3.91 -4.62 -6.88 -3.16
BF040 8.10 NA 0.0044 1.0 -3.78 -4.03 -2.60 -3.50 -2.65 -3.54 -4.23 -16.59 -7.30 -2.99
BF0O41 8.40 NA 0.0046 2.9 -3.72 -3.94 -2.59 -3.58 -2.68 -3.52 -4.20 -2.99
BF043 8.60 NA 0.0042 0.1 -4.87 -4.94 -2.50 -3.39 -2.59 -3.84 -3.97 -11.01 -2.98
BF044 8.40 NA 0.0041 -1.6 -4.86 -5.06 -2.51 -3.42 -2.58 -3.83 -3.93 -17.55 -10.41 -2.98
BF045 8.40 NA 0.0041 -4.4 -4.86 -4.94 -2.52 -3.45 -2.56 -3.81 -3.93 -10.42 -2.99
BF046 7.90 NA 0.0104 -11.7 -2.93 -3.16 -3.37 -4.19 -2.36 -3.29 -4.86 -3.16
BF047 8.00 NA 0.0045 -1.2 -3.31 -3.44 -3.14 -3.95 -2.64 -3.87 -4.54 -13.85 -3.10
BF048 7.90 NA 0.0046 0.6 -3.31 -3.41 -3.14 -3.92 -2.64 -3.86 -4.62 -9.37 -3.10
BFO50 7.80 NA 0.0049 -0.4 -3.24 -3.52 -2.96 -3.96 -2.56 -4.01 -4.54 -8.22 -3.21
BFO51 8.80 NA 0.0048 -0.9 -3.81 -4.21 -2.52 -3.79 -2.57 -3.61 -4.41 -17.93 -11.01 -3.19
BF052 8.70 6.22 0.0050 -2.4 -3.67 -4.06 -2.56 -3.79 -2.58 -3.49 -4.47 -13.39 -20.30 -3.21
BFO53 7.80 NA 0.0064 -2.2 -3.32 -3.44 -2.68 -3.87 -2.51 -3.54 -4.21 -3.09
BF054 7.80 NA 0.0060 -0.8 -3.37 -3.43 -2.69 -3.87 -2.53 -3.58 -4.24 -3.09
BFO55 7.90 NA 0.0055 -1.2 -3.40 -3.50 -2.72 -3.89 -2.56 -3.64 -4.20 -3.08
BFO56 8.80 NA 0.0039 -0.5 -4.29 -5.07 -2.54 -3.67 -2.66 -3.68 -4.08 -11.72 -2.97
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Appendix C - Speciation Modeling Results

lonic Charge Balance lon Activities (logy,)
Sample ID pH pe N

Strength Error (%) ca® g™ Na* K HCO, 504~ F A Fe* Fe™™ Mn** Sio,
BFO57 7.70 NA 0.0077 1.7 -3.12 -3.24 -2.89 -3.59 -2.58 -3.52 -4.72 -3.03
BF058 7.60 NA 0.0082 -0.3 -3.11 -3.27 -2.80 -3.58 -2.53 -3.45 -4.72 -8.62 -8.68 -3.04
BF059 7.60 NA 0.0079 -2.0 -3.14 -3.31 -2.77 -3.56 -2.50 -3.51 -4.63 -8.68 -3.03
BFO60 7.50 NA 0.0079 1.1 -3.14 -3.28 -2.78 -3.55 -2.52 -3.52 -4.55 -14.25 -8.66 -3.00
BFO61 7.90 NA 0.0044 0.7 -3.33 -3.44 -3.14 -3.90 -2.69 -3.81 -4.62 -7.61 -3.10
BF063 8.00 NA 0.0046 2.0 -3.26 -3.34 -3.35 -4.23 -2.65 -4.01 -4.71 -8.92 -3.20
BFO67 7.70 NA 0.0119 -1.2 -2.96 -3.05 -2.80 -3.89 -2.39 -3.30 -4.74 -3.16
BF068 7.70 NA 0.0121 -1.1 -2.95 -3.04 -2.80 -3.87 -2.38 -3.31 -4.86 -8.46 -3.17
BF069 7.70 NA 0.0121 0.2 -2.94 -3.04 -2.81 -3.87 -2.38 -3.31 -4.86 -3.16
BFO71 7.40 NA 0.0109 -0.7 -3.27 -3.03 -2.50 -3.32 -2.15 -4.06 -4.49 -7.54 -6.41 -2.78
BF072 7.20 NA 0.0108 -0.5 -3.27 -3.03 -2.50 -3.39 -2.15 -4.04 -4.49 -7.49 -6.38 -2.78
BFO73 7.50 NA 0.0108 -1.1 -3.25 -3.05 -2.51 -3.36 -2.16 -4.04 -4.56 -7.91 -6.42 -2.78
BF074 7.60 NA 0.0064 -0.5 -3.25 -3.23 -3.06 -3.82 -2.56 -3.50 -4.62 -13.16 -8.47 -3.02
BF075 7.80 NA 0.0065 -2.1 -3.24 -3.23 -3.06 -3.85 -2.55 -3.51 -4.62 -9.05 -2.98
BFO76 8.00 NA 0.0067 -3.3 -3.22 -3.24 -3.06 -3.83 -2.55 -3.45 -4.72 -3.02
BF078 7.70 NA 0.0107 2.3 -2.94 -3.08 -3.03 -3.75 -2.66 -3.28 -4.73 -6.97 -3.38
BFO80 7.80 NA 0.0084 2.7 -3.17 -3.16 -2.83 -3.46 -2.59 -3.34 -4.73 -3.01
BF082 7.70 NA 0.0065 -16.8 -3.31 -3.27 -3.06 -3.92 -2.40 -3.64 -4.72 -3.07
BF083 7.50 NA 0.0055 -1.1 -3.29 -3.28 -3.08 -3.96 -2.55 -3.71 -4.62 -7.87 -3.07
BFO85 7.70 NA 0.0056 -2.0 -3.31 -3.26 -3.08 -3.92 -2.54 -3.69 -4.62 -8.75 -3.07
BF086 7.70 NA 0.0057 1.5 -3.28 -3.26 -3.06 -3.95 -2.55 -3.73 -4.72 -3.06
BF087 7.90 NA 0.0248 0.2 -2.76 -2.67 -2.81 -3.77 -2.42 -2.81 -4.89 -7.38 -3.18
BF088 7.90 NA 0.0053 -0.4 -3.44 -3.46 -2.76 -3.73 -2.56 -3.67 -4.32 -9.12 -3.04
BFO89 8.20 NA 0.0052 0.9 -3.46 -3.46 -2.74 -3.72 -2.58 -3.68 -4.28 -9.37 -3.07
BF090 8.00 NA 0.0051 0.5 -3.44 -3.50 -2.76 -3.71 -2.57 -3.70 -4.32 -9.43 -3.04
BF092 7.90 NA 0.0050 0.1 -3.45 -3.54 -2.74 -3.72 -2.56 -3.76 -4.27 -8.84 -3.03
BF093 7.90 NA 0.0050 0.0 -3.45 -3.53 -2.74 -3.75 -2.55 -3.77 -4.32 -8.45 -3.03
BF095 8.10 NA 0.0051 -0.1 -3.46 -3.50 -2.75 -3.74 -2.57 -3.71 -4.32 -9.40 -6.42 -3.34
BF097 8.00 NA 0.0048 -1.4 -3.57 -3.53 -2.71 -3.75 -2.57 -3.73 -4.31 -9.32 -3.01
BF101 7.80 NA 0.0053 -0.2 -3.42 -3.50 -2.75 -3.71 -2.57 -3.64 -4.32 -8.52 -3.03
BF103 7.90 NA 0.0049 0.3 -3.50 -3.49 -2.74 -3.73 -2.56 -3.78 -4.27 -8.25 -3.03
BF105 8.10 NA 0.0050 -1.1 -3.46 -3.54 -2.75 -3.75 -2.56 -3.76 -4.32 -3.04
BF106 8.10 NA 0.0049 0.0 -3.45 -3.54 -2.75 -3.74 -2.56 -3.77 -4.36 -3.04
BF108 7.60 NA 0.0078 -2.7 -3.07 -3.24 -3.02 -3.81 -2.40 -3.74 -4.72 -13.50 -3.05
BF109 7.60 NA 0.0082 -0.9 -3.05 -3.20 -2.99 -3.78 -2.39 -3.73 -4.85 -3.05
BF110 7.60 NA 0.0080 -1.7 -3.06 -3.22 -3.01 -3.77 -2.39 -3.71 -4.85 -3.05
BF111 8.70 2.13 0.0034 4.7 -4.22 -4.48 -2.57 -4.06 -2.66 -4.01 -4.70 -18.58 -10.61 -21.54 -8.95 -2.74
BF112 8.00 3.41 0.0048 21.1 -3.31 -3.40 -3.12 -3.00 -2.70 -4.06 -5.02 -14.80 -8.55 -18.24 -7.08 -2.91
BF113 7.70 -1.05 0.0044 13.6 -3.43 -3.52 -2.95 -3.11 -2.65 -3.95 -4.84 -7.58 -21.71 -8.45 -2.83
BF114 7.60 2.87 0.0065 8.9 -3.21 -3.41 -2.75 -3.59 -2.69 -3.47 -4.62 -14.09 -9.47 -19.67 -6.70 -2.76
BF115 7.50 3.08 0.0063 7.2 -3.15 -3.38 -2.88 -3.74 -2.58 -3.71 -4.48 -14.52 -9.81 -19.78 -6.81 -2.70
BF116 7.70 -1.05 0.0044 16.2 -3.41 -3.51 -2.95 -3.10 -2.67 -3.97 -4.84 -14.71 -7.49 -21.61 -8.22 -2.84
BF117 7.60 2.87 0.0065 8.0 -3.22 -3.41 -2.75 -3.60 -2.67 -3.48 -4.54 -14.51 -6.74 -2.76
BG029 7.40 NA 0.0055 -2.5 -3.22 -3.33 -3.14 -3.92 -2.50 -3.97 -4.72 -3.02
BG030 7.60 NA 0.0048 -0.2 -3.28 -3.38 -3.17 -3.93 -2.57 -3.99 -4.71 -3.02
BG031 7.20 NA 0.0059 1.2 -3.16 -3.30 -3.14 -3.91 -2.51 -3.93 -4.72 -2.99
BG033 8.00 NA 0.0056 -1.0 -3.10 -3.46 -3.46 -4.01 -2.63 -3.59 -5.02 -9.60 -2.99
BG034 7.90 NA 0.0055 -0.2 -3.09 -3.50 -3.40 -4.01 -2.64 -3.58 -5.02 -3.29
BG036 8.10 NA 0.0037 -2.0 -3.48 -3.80 -2.89 -3.71 -2.67 -3.90 -4.41 -3.09
BG037 8.20 NA 0.0036 0.0 -3.51 -3.77 -2.90 -3.64 -2.68 -3.98 -4.36 -3.06
BG038 8.00 NA 0.0050 -0.3 -3.92 -4.95 -2.49 -3.21 -2.50 -3.67 -4.23 -2.99
BG040 7.70 NA 0.0065 -1.5 -3.01 -3.41 -3.67 -3.98 -2.56 -3.50 -5.32 -8.50 -7.36 -3.48
BG041 8.30 NA 0.0033 -3.3 -3.62 -3.79 -2.91 -3.68 -2.67 -4.04 -4.35 -10.34 -6.74 -3.03
BG042 8.30 NA 0.0032 -0.4 -3.62 -3.79 -2.91 -3.65 -2.70 -4.00 -4.35 -10.33 -6.73 -3.03
BG043 7.70 NA 0.0042 0.8 -3.36 -3.56 -3.09 -3.54 -2.67 -3.72 -4.61 -7.70 -3.00
BG045 7.80 NA 0.0042 -1.4 -3.36 -3.60 -3.16 -3.39 -2.67 -3.66 -4.71 -8.29 -5.99 -2.98
BG046 7.90 NA 0.0041 1.5 -3.66 -3.87 -2.72 -3.34 -2.63 -3.73 -4.71 -8.06 -2.91
BG047 8.10 NA 0.0040 -0.9 -3.36 -3.59 -3.16 -3.58 -2.69 -3.77 -4.71 -8.92 -3.04
BG051 8.20 NA 0.0029 -1.8 -3.61 -3.72 -3.07 -3.73 -2.75 -4.00 -4.46 -4.02
BG052 8.10 3.64 0.0029 -1.7 -3.61 -3.74 -3.09 -3.72 -2.76 -4.00 -4.46 -6.65 -3.06
BG053 7.90 NA 0.0042 1.7 -3.42 -3.58 -2.98 -3.54 -2.66 -3.74 -4.53 -7.87 -3.05
BG056 8.10 NA 0.0032 1.2 -3.34 -3.61 -3.51 -4.08 -2.79 -3.95 -5.01 -9.25 -3.29
BG059 7.50 NA 0.0058 0.8 -3.28 -3.34 -2.92 -3.84 -2.55 -3.59 -4.47 -7.30 -6.24 -3.07
BG060 8.00 NA 0.0057 -1.0 -3.30 -3.34 -2.94 -3.82 -2.54 -3.60 -4.47 -8.80 -6.41 -3.09
BG061 8.00 0.61 0.0058 -0.2 -3.29 -3.35 -2.92 -3.82 -2.55 -3.56 -4.54 -6.66 -19.12 -6.41 -3.07
BG062 7.70 NA 0.0079 2.4 -3.17 -3.21 -2.82 -3.70 -2.53 -3.35 -4.63 -3.06
BG063 8.00 NA 0.0073 -1.6 -3.23 -3.32 -2.79 -3.59 -2.54 -3.35 -4.55 -9.39 -3.08
BG064 7.90 NA 0.0069 -2.2 -3.28 -3.39 -2.75 -3.55 -2.53 -3.34 -4.54 -3.08
BG066 7.90 NA 0.0082 0.5 -3.20 -3.20 -2.75 -3.64 -2.44 -3.38 -4.55 -8.02 -3.08
BG072 7.90 NA 0.0085 0.3 -3.19 -3.20 -2.72 -3.64 -2.44 -3.36 -4.55 -8.48 -3.10
BG073 7.70 NA 0.0081 -0.1 -3.21 -3.20 -2.75 -3.65 -2.44 -3.39 -4.48 -7.51 -3.03
BG074 7.90 NA 0.0083 0.1 -3.20 -3.20 -2.75 -3.64 -2.44 -3.38 -4.43 -8.10 -3.08
BG076 7.90 NA 0.0085 0.0 -3.20 -3.21 -2.72 -3.60 -2.45 -3.31 -4.55 -8.83 -3.10
BG081 7.30 NA 0.0149 1.7 -3.00 -2.86 -2.86 -3.61 -2.49 -2.90 -4.65 -7.47 -3.03
BG082 7.70 NA 0.0128 -1.6 -3.06 -2.91 -2.97 -3.75 -2.43 -3.02 -4.56 -8.46 -7.06 -3.06
BG083 7.60 NA 0.0153 -1.6 -3.00 -2.86 -2.88 -3.67 -2.44 -2.89 -4.65 -8.50 -3.05
BG084 8.00 NA 0.0165 -0.2 -3.02 -2.70 -3.17 -4.70 -2.34 -3.05 -4.45 -8.73 -3.14
BG087 8.40 NA 0.0037 -0.9 -3.84 -4.20 -2.64 -3.62 -2.61 -3.94 -4.23 -9.74 -2.90
BG088 8.20 NA 0.0038 0.1 -3.81 -4.22 -2.62 -3.62 -2.59 -3.97 -4.23 -9.84 -2.91
BG089 7.70 NA 0.0092 1.2 -3.25 -3.12 -2.58 -3.70 -2.45 -3.57 -4.63 -13.47 -8.75 -6.16 -3.14
BG091 8.40 NA 0.0037 -0.4 -3.77 -4.37 -2.64 -3.63 -2.61 -3.97 -4.27 -2.89
BG093 8.00 NA 0.0103 -3.3 -3.24 -3.09 -2.55 -3.66 -2.43 -3.57 -4.73 -9.63 -3.03
BG095 7.40 NA 0.0089 -1.2 -3.28 -3.19 -2.57 -3.60 -2.51 -3.49 -4.63 -7.71 -5.79 -3.14
BG098 8.40 NA 0.0037 -0.7 -3.82 -4.24 -2.64 -3.63 -2.61 -3.94 -4.19 -9.29 -2.89
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Appendix C - Speciation Modeling Results

lonic Charge Balance lon Activities (logy,)
Sample ID pH pe N

Strength Error (%) ca® g™ Na* K HCO, 504~ F A Fe* Fe™™ Mn** Sio,
BG104 7.50 NA 0.0073 1.0 -3.20 -3.27 -2.85 -3.69 -2.55 -3.37 -4.55 -3.02
BG107 7.80 NA 0.0068 -1.4 -3.22 -3.23 -2.95 -3.88 -2.54 -3.51 -4.55 -3.01
BG108 7.80 NA 0.0075 -0.7 -3.22 -3.31 -2.74 -3.52 -2.51 -3.45 -4.63 -6.05 -3.03
BG109 7.70 NA 0.0081 -4.0 -3.20 -3.28 -2.74 -3.56 -2.49 -3.38 -4.55 -8.19 -2.99
BG110 7.80 NA 0.0076 1.2 -3.13 -3.25 -2.94 -3.86 -2.70 -3.30 -4.63 -9.01 -3.03
BG112 7.60 NA 0.0126 -2.1 -3.02 -3.05 -2.58 -4.25 -2.28 -3.26 -4.64 -8.39 -7.57 -3.15
BG113 7.60 NA 0.0092 0.4 -3.12 -3.17 -2.74 -3.87 -2.53 -3.26 -4.43 -3.06
BG114 7.80 NA 0.0099 -2.2 -3.11 -3.15 -2.73 -3.84 -2.54 -3.19 -4.49 -3.07
BG115 7.80 NA 0.0093 0.1 -3.11 -3.17 -2.75 -3.85 -2.53 -3.25 -4.49 -6.72 -3.07
BG116 7.80 NA 0.0073 -2.8 -3.67 -3.39 -2.47 -3.76 -2.48 -3.35 -4.62 -3.11
BG117 7.30 NA 0.0134 1.4 -3.19 -3.18 -2.38 -3.54 -2.55 -2.81 -4.30 -7.82 -2.92
BG118 7.60 NA 0.0134 -0.3 -3.21 -3.19 -2.38 -3.54 -2.54 -2.81 -4.30 -8.57 -2.93
BG119 7.60 NA 0.0131 0.9 -3.20 -3.21 -2.38 -3.57 -2.54 -2.83 -4.34 -6.59 -2.93
BG121 7.40 NA 0.0116 -0.6 -3.14 -3.07 -2.56 -3.69 -2.35 -3.17 -4.56 -6.84 -5.81 -3.04
BG122 7.70 NA 0.0130 -2.0 -3.07 -2.87 -2.84 -3.85 -2.37 -3.24 -4.74 -3.03
BG124 7.90 NA 0.0065 0.6 -3.30 -3.16 -3.00 -4.22 -2.50 -3.56 -4.42 -9.03 -3.07
BG128 7.70 NA 0.0087 -0.9 -3.16 -3.08 -2.91 -3.76 -2.49 -3.44 -4.73 -3.04
BG130 8.10 NA 0.0036 -3.3 -3.52 -3.36 -3.31 -4.78 -2.68 -4.06 -4.61 -10.13 -3.07
BG132 7.70 NA 0.0053 -1.7 -3.29 -3.21 -3.46 -4.45 -2.61 -3.76 -4.47 -8.45 -3.00
BG133 7.90 NA 0.0058 -0.9 -3.24 -3.18 -3.42 -4.37 -2.60 -3.70 -4.54 -9.34 -6.68 -3.00
BG134 7.80 NA 0.0065 0.2 -3.20 -3.13 -3.40 -4.40 -2.61 -3.63 -4.55 -9.04 -3.00
BG137 7.80 NA 0.0068 1.8 -3.15 -3.15 -3.26 -4.25 -2.61 -3.66 -4.48 -9.02 -3.04
BG139 7.60 NA 0.0082 -0.6 -3.09 -3.07 -3.29 -4.27 -2.43 -3.62 -4.63 -3.02
BG154 7.60 NA 0.0083 -1.0 -3.13 -3.14 -2.91 -3.73 -2.39 -3.66 -4.73 -3.00
BG155 7.60 NA 0.0084 -0.4 -3.12 -3.14 -2.91 -3.72 -2.39 -3.67 -4.63 -2.99
BG156 7.60 NA 0.0081 -0.5 -3.13 -3.15 -2.93 -3.72 -2.39 -3.70 -4.73 -2.99
BG157 8.40 NA 0.0049 -1.7 -4.15 -4.27 -2.47 -3.55 -2.55 -3.58 -4.06 -10.62 -3.06
BG158 8.50 NA 0.0051 -3.4 -4.19 -4.30 -2.46 -3.55 -2.54 -3.57 -4.06 -3.06
BG159 8.50 NA 0.0050 -2.7 -4.16 -4.32 -2.47 -3.51 -2.56 -3.56 -4.08 -3.06
BG161 7.80 NA 0.0047 -2.6 -3.25 -3.48 -3.09 -4.37 -2.58 -3.83 -4.36 -3.18
BG163 7.60 NA 0.0159 1.1 -2.91 -2.87 -2.76 -4.03 -2.64 -3.00 -4.65 -8.14 -3.05
BG164 7.80 NA 0.0164 -1.0 -2.89 -2.87 -2.77 -4.03 -2.59 -3.01 -4.65 -9.02 -3.08
BG165 7.70 NA 0.0157 -1.6 -2.90 -2.89 -2.78 -4.00 -2.59 -3.05 -4.65 -3.05
BG166 7.90 NA 0.0094 1.6 -3.07 -3.04 -2.96 -4.09 -2.59 -3.42 -4.55 -7.85 -3.02
BG168 7.90 NA 0.0106 -0.1 -3.01 -3.03 -2.95 -4.08 -2.65 -3.37 -4.64 -8.62 -3.01
BG170 7.90 NA 0.0062 0.3 -3.37 -3.35 -2.73 -3.87 -2.56 -3.50 -4.72 -9.33 -7.00 -3.16
BG171 8.10 NA 0.0047 0.9 -3.55 -3.49 -2.77 -3.84 -2.63 -3.59 -4.71 -3.18
BG172 7.80 NA 0.0054 -0.7 -3.72 -3.54 -2.57 -4.15 -2.60 -3.43 -4.47 -13.53 -3.08
BG173 8.00 NA 0.0058 -3.1 -3.79 -3.57 -2.50 -4.29 -2.50 -3.53 -4.54 -3.02
BG174 7.70 NA 0.0050 -2.6 -3.71 -3.57 -2.62 -4.21 -2.55 -3.62 -4.54 -3.06
BG175 7.70 NA 0.0056 -1.1 -3.22 -3.28 -3.19 -4.20 -2.61 -3.78 -4.62 -3.06
BG176 7.80 NA 0.0067 -1.9 -3.17 -3.19 -3.23 -4.15 -2.54 -3.64 -4.63 -3.07
BG177 7.80 NA 0.0067 0.2 -3.16 -3.19 -3.22 -4.17 -2.54 -3.65 -4.63 -3.05
BG178 7.80 NA 0.0093 1.7 -3.06 -3.02 -3.11 -4.12 -2.48 -3.45 -4.63 -8.42 -3.05
BG179 7.80 NA 0.0052 3.9 -3.30 -3.30 -3.07 -4.08 -2.62 -3.68 -4.54 -8.99 -3.02
BG183 7.50 NA 0.0060 -0.1 -3.28 -3.37 -2.84 -3.66 -2.48 -3.76 -4.62 -2.99
BG184 7.70 NA 0.0058 -0.6 -3.28 -3.36 -2.87 -3.70 -2.49 -3.82 -4.62 -3.00
BG187 7.70 NA 0.0072 -1.7 -3.20 -3.24 -2.88 -3.97 -2.50 -3.49 -4.63 -8.79 -3.00
BG188 7.60 NA 0.0066 0.4 -3.22 -3.28 -2.90 -3.93 -2.52 -3.56 -4.62 -2.99
BG191 7.40 NA 0.0150 -0.1 -2.99 -3.06 -2.38 -3.61 -2.20 -3.24 -4.57 -11.29 -7.41 -3.03
BG194 7.80 NA 0.0091 -1.0 -3.07 -2.99 -3.41 -4.26 -2.39 -3.58 -4.86 -13.66 -3.06
BG195 7.80 NA 0.0098 -1.1 -3.03 -2.98 -3.41 -4.26 -2.38 -3.55 -4.86 -3.06
BG196 7.80 NA 0.0092 -0.7 -3.06 -2.99 -3.41 -4.26 -2.38 -3.58 -4.86 -3.05
BG198 8.10 NA 0.0026 -0.4 -3.67 -3.84 -3.01 -4.19 -2.80 -3.99 -4.70 -7.92 -3.24
BG202 7.90 NA 0.0077 -0.2 -3.08 -3.18 -3.10 -4.27 -2.56 -3.48 -4.55 -9.28 -3.11
BG204 7.60 NA 0.0059 -0.6 -3.19 -3.34 -3.06 -4.14 -2.53 -3.72 -4.54 -3.12
BG205 7.60 NA 0.0056 -2.6 -3.20 -3.37 -3.09 -4.11 -2.52 -3.80 -4.54 -8.66 -8.94 -3.16
BG207 7.60 NA 0.0067 3.9 -3.15 -3.17 -3.15 -4.05 -2.51 -3.84 -4.72 -3.05
BG208 7.60 NA 0.0073 -1.0 -3.13 -3.14 -3.15 -4.03 -2.47 -3.91 -4.85 -3.07
BG209 7.80 NA 0.0060 16.6 -3.17 -3.17 -3.17 -4.02 -2.68 -3.80 -4.85 -3.07
BG210 7.60 NA 0.0072 1.0 -3.13 -3.14 -3.15 -4.01 -2.46 -3.87 -4.72 -3.03
BG211 9.00 NA 0.0043 -0.7 -4.72 -5.56 -2.47 -3.87 -2.66 -3.68 -3.93 -12.22 -2.97
BG212 8.90 1.61 0.0044 -0.9 -4.19 -4.60 -2.50 -3.72 -2.65 -3.64 -3.99 -9.62 -21.06 -7.06 -2.96
BG215 7.80 NA 0.0075 2.5 -3.25 -3.09 -2.88 -4.27 -2.54 -3.65 -4.63 -9.44 -3.04
BG216 7.70 NA 0.0072 2.8 -3.11 -3.23 -2.96 -4.14 -2.48 -3.67 -4.55 -3.10
BG217 7.80 NA 0.0075 -0.3 -3.21 -3.07 -3.20 -4.00 -2.58 -3.47 -4.73 -8.41 -3.15
BG219 7.70 NA 0.0047 -2.0 -3.40 -3.41 -2.95 -4.09 -2.59 -3.77 -4.47 -3.08
BG220 8.00 NA 0.0050 -0.8 -3.37 -3.38 -2.93 -4.08 -2.57 -3.76 -4.54 -9.31 -6.70 -3.03
BG221 7.70 NA 0.0049 -3.6 -3.37 -3.42 -2.95 -4.03 -2.56 -3.76 -4.54 -3.08
BG222 8.70 NA 0.0042 -0.3 -4.32 -5.24 -2.50 -3.58 -2.61 -3.73 -4.11 -2.97
BG224 8.10 NA 0.0059 1.2 -3.27 -3.14 -3.36 -4.20 -2.60 -3.73 -4.54 -8.25 -3.10
BG228 9.00 NA 0.0041 -2.6 -4.68 -5.07 -2.50 -3.80 -2.66 -3.75 -3.95 -12.03 -2.97
BG229 9.10 NA 0.0042 0.1 -4.29 -4.56 -2.51 -3.78 -2.68 -3.77 -4.01 -12.52 -3.01
BG230 8.00 NA 0.0060 -1.9 -3.32 -3.30 -2.92 -3.81 -2.64 -3.54 -4.62 -9.02 -6.30 -3.01
BG231 7.90 NA 0.0059 -1.3 -3.32 -3.29 -2.94 -3.80 -2.63 -3.57 -4.72 -3.07
BG232 7.60 NA 0.0089 -2.4 -3.18 -3.03 -2.99 -3.98 -2.51 -3.39 -4.63 -8.46 -3.11
BG233 8.20 NA 0.0044 0.8 -3.57 -3.67 -2.73 -3.63 -2.64 -3.69 -4.41 -9.42 -3.13
BG238 7.80 NA 0.0055 0.4 -3.24 -3.46 -2.89 -3.91 -2.51 -3.79 -4.62 -8.30 -3.01
BG241 9.20 NA 0.0045 -2.6 -4.19 -4.42 -2.49 -3.82 -2.67 -3.78 -3.82 -2.99
BG242 9.20 NA 0.0043 -2.1 -4.23 -4.48 -2.51 -3.81 -2.66 -3.94 -3.86 -12.95 -3.00
BG243 8.80 NA 0.0038 -3.7 -4.17 -4.58 -2.57 -3.64 -2.63 -4.03 -3.97 -11.85 -3.00
BG244 8.80 NA 0.0037 -1.7 -4.32 -4.83 -2.56 -3.67 -2.64 -4.11 -3.95 -11.68 -7.00 -3.26
BG245 8.80 3.29 0.0036 -1.2 -4.39 -5.05 -2.56 -3.67 -2.65 -4.06 -3.96 -11.45 -21.22 -6.99 -2.97
BG248 8.10 NA 0.0043 -0.5 -3.51 -3.62 -2.83 -3.66 -2.65 -3.70 -4.47 -9.29 -3.15
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Appendix C - Speciation Modeling Results

lonic Charge Balance lon Activities (logy,)
Sample ID pH pe N

Strength Error (%) ca® g™ Na* K HCO, 504~ F A Fe* Fe™™ Mn** Sio,
BG249 7.90 NA 0.0042 0.6 -3.44 -3.69 -2.84 -3.67 -2.66 -3.74 -4.41 -8.69 -3.11
BG250 8.20 NA 0.0043 1.1 -3.54 -3.59 -2.81 -3.65 -2.65 -3.76 -4.47 -9.42 -3.11
BG252 8.10 NA 0.0044 1.2 -3.49 -3.56 -2.83 -3.73 -2.64 -3.71 -4.54 -9.28 -3.12
BG254 7.70 NA 0.0043 -0.3 -3.51 -3.62 -2.81 -3.68 -2.64 -3.73 -4.47 -3.11
BG255 8.00 NA 0.0044 -2.1 -3.52 -3.59 -2.85 -3.54 -2.61 -3.75 -4.53 -9.41 -3.09
BG260 8.10 NA 0.0042 -0.2 -3.49 -3.63 -2.85 -3.65 -2.65 -3.74 -4.53 -9.29 -3.12
BG261 8.10 NA 0.0045 -0.4 -3.47 -3.59 -2.83 -3.67 -2.63 -3.73 -4.47 -3.11
BG262 8.00 NA 0.0045 0.9 -3.45 -3.58 -2.83 -3.69 -2.64 -3.73 -4.54 -3.09
BG263 8.10 NA 0.0042 -1.0 -3.51 -3.60 -2.86 -3.68 -2.65 -3.76 -4.53 -3.14
BG264 8.20 NA 0.0042 -0.1 -3.51 -3.68 -2.81 -3.65 -2.65 -3.74 -4.53 -9.92 -3.16
BG265 8.10 NA 0.0044 2.6 -3.42 -3.53 -2.89 -3.72 -2.65 -3.76 -4.61 -8.03 -3.18
BG266 8.20 NA 0.0042 0.7 -3.54 -3.63 -2.81 -3.65 -2.65 -3.75 -4.47 -9.74 -3.16
BG272 7.90 NA 0.0041 -1.6 -3.53 -3.63 -2.85 -3.74 -2.64 -3.77 -4.61 -8.39 -3.16
BG273 8.00 NA 0.0041 0.6 -3.54 -3.63 -2.83 -3.65 -2.65 -3.75 -4.53 -8.84 -3.18
BG275 8.20 NA 0.0042 0.1 -3.51 -3.72 -2.80 -3.54 -2.64 -3.73 -4.47 -9.12 -3.13
BG276 8.00 NA 0.0056 2.6 -3.25 -3.28 -3.10 -4.01 -2.60 -3.73 -4.84 -9.29 -3.08
BG277 8.10 NA 0.0042 0.8 -3.54 -3.65 -2.80 -3.58 -2.64 -3.75 -4.47 -9.19 -3.11
BG279 7.90 NA 0.0049 1.8 -3.37 -3.38 -2.98 -3.73 -2.62 -3.75 -4.54 -8.60 -3.07
BG281 8.00 NA 0.0048 0.6 -3.33 -3.32 -3.17 -3.93 -2.62 -3.84 -5.02 -9.66 -3.03
BG286 8.10 NA 0.0053 0.8 -3.29 -3.28 -3.12 -3.99 -2.61 -3.76 -4.84 -9.89 -3.06
BG289 8.00 NA 0.0048 2.1 -3.28 -3.35 -3.14 -4.05 -2.62 -3.99 -5.32 -9.67 -3.08
BG290 8.00 NA 0.0030 0.7 -3.79 -3.75 -2.85 -4.00 -2.72 -3.93 -4.53 -3.10
BG291 7.70 NA 0.0048 -1.0 -3.35 -3.48 -2.92 -3.84 -2.57 -3.93 -4.62 -3.00
BG292 7.60 NA 0.0045 -4.6 -3.38 -3.52 -2.95 -3.85 -2.57 -3.92 -4.62 -3.00
BG293 7.50 NA 0.0039 -0.1 -3.35 -3.52 -3.19 -4.12 -2.73 -3.91 -4.83 -3.02
BG294 8.10 NA 0.0039 1.8 -3.33 -3.52 -3.19 -4.21 -2.75 -3.91 -4.83 -9.05 -3.04
BG295 8.00 NA 0.0037 -0.5 -3.39 -3.51 -3.19 -4.16 -2.75 -3.90 -4.71 -3.00
BG301 8.00 NA 0.0039 -0.1 -3.35 -3.51 -3.19 -4.19 -2.75 -3.91 -4.71 -8.99 -3.00
BG302 8.00 NA 0.0073 0.2 -3.10 -3.33 -2.88 -3.77 -2.45 -3.59 -4.85 -3.19
BG303 7.80 NA 0.0078 0.9 -3.04 -3.33 -2.91 -3.76 -2.44 -3.53 -5.02 -8.69 -3.19
BG304 8.00 NA 0.0077 0.3 -3.08 -3.30 -2.86 -3.75 -2.40 -3.64 -4.85 -3.18
BG306 7.70 NA 0.0065 1.1 -3.14 -3.37 -2.94 -3.78 -2.49 -3.65 -5.02 -3.16
BG311 7.90 NA 0.0081 1.8 -3.05 -3.26 -2.90 -3.78 -2.46 -3.50 -4.85 -8.98 -3.20
BG315 8.10 NA 0.0124 -2.5 -2.91 -3.09 -2.86 -3.90 -2.77 -3.12 -4.74 -9.44 -2.98
BG317 7.60 NA 0.0072 0.7 -3.13 -3.32 -2.85 -3.67 -2.41 -3.75 -4.85 -6.62 -3.25
BG319 7.50 NA 0.0080 0.8 -3.08 -3.26 -2.81 -3.63 -2.33 -3.85 -4.72 -7.88 -3.22
BG328 8.10 NA 0.0085 -0.3 -3.43 -2.89 -3.15 -4.22 -2.48 -3.44 -4.56 -3.04
BG329 7.90 NA 0.0089 1.4 -3.36 -2.89 -3.15 -4.15 -2.49 -3.40 -4.56 -8.25 -6.56 -3.04
BG330 7.70 NA 0.0065 -1.3 -3.11 -3.29 -3.12 -4.27 -2.43 -3.91 -4.72 -6.28 -3.11
BG335 7.70 NA 0.0078 0.6 -3.09 -3.27 -2.91 -4.02 -2.55 -3.40 -4.72 -3.06
BG336 7.50 NA 0.0078 1.2 -3.09 -3.27 -2.88 -4.04 -2.55 -3.43 -4.72 -3.07
BG337 7.50 NA 0.0077 1.2 -3.09 -3.28 -2.89 -4.01 -2.56 -3.42 -4.72 -8.96 -3.05
BG338 7.40 NA 0.0083 -3.0 -3.08 -3.26 -2.90 -4.02 -2.49 -3.41 -4.73 -8.18 -3.02
BG345 8.00 NA 0.0046 -0.7 -3.47 -3.58 -2.79 -3.71 -2.61 -3.70 -4.54 -9.66 -6.99 -3.12
BG347 8.00 4.46 0.0046 -0.1 -3.47 -3.59 -2.80 -3.67 -2.63 -3.67 -4.54 -6.68 -3.12
BG348 7.40 NA 0.0031 -1.0 -3.37 -3.57 -3.69 -4.07 -2.80 -3.95 -5.01 -3.44
BG349 7.10 NA 0.0032 -0.9 -3.36 -3.60 -3.50 -4.09 -2.76 -3.98 -5.01 -3.42
BG350 7.30 NA 0.0031 -0.9 -3.37 -3.61 -3.48 -4.13 -2.77 -4.01 -5.01 -3.42
BG351 7.50 NA 0.0048 0.0 -3.19 -3.59 -3.16 -4.08 -2.68 -3.60 -4.47 -7.27 -3.08
BG352 7.70 NA 0.0055 0.4 -3.21 -3.42 -2.98 -3.91 -2.56 -3.83 -4.84 -3.16
BG353 7.50 NA 0.0098 -1.2 -3.00 -3.08 -3.01 -3.77 -2.36 -3.59 -4.86 -12.37 -3.02
BG354 8.70 NA 0.0045 -3.3 -3.60 -4.17 -2.64 -3.58 -2.66 -3.60 -4.27 -2.98
BG355 8.60 NA 0.0044 -0.5 -3.59 -4.16 -2.65 -3.62 -2.69 -3.61 -4.27 -11.55 -2.96
BG356 8.60 NA 0.0044 1.8 -3.56 -4.16 -2.65 -3.58 -2.73 -3.59 -4.36 -2.97
BG358 7.90 NA 0.0092 0.8 -3.07 -3.19 -2.82 -3.70 -2.48 -3.28 -4.55 -8.70 -3.21
BG360 7.80 NA 0.0115 0.8 -2.97 -3.13 -2.73 -3.68 -2.44 -3.14 -4.73 -8.23 -3.18
BG361 7.40 NA 0.0049 0.0 -3.27 -3.35 -3.22 -3.90 -2.57 -4.02 -4.84 -7.32 -3.02
BG363 8.00 NA 0.0039 -1.6 -3.44 -3.54 -3.01 -3.95 -2.64 -3.94 -4.61 -9.30 -6.67 -3.01
BG364 8.10 NA 0.0040 -2.9 -3.44 -3.53 -3.01 -3.97 -2.62 -3.94 -4.61 -9.58 -7.00 -3.02
BG365 7.50 NA 0.0038 0.3 -3.35 -3.51 -3.22 -3.92 -2.65 -4.14 -4.71 -7.69 -3.04
BG370 8.30 NA 0.0050 -3.3 -3.46 -3.96 -2.67 -3.63 -2.68 -3.46 -4.36 -16.28 -3.01
BG371 8.20 NA 0.0050 0.6 -3.42 -3.93 -2.69 -3.55 -2.71 -3.45 -4.47 -16.11 -10.32 -3.00
BG372 8.20 3.59 0.0049 -1.5 -3.42 -3.92 -2.72 -3.63 -2.72 -3.45 -4.54 -3.01
BG373 7.50 NA 0.0031 1.5 -3.51 -3.73 -2.99 -4.04 -2.75 -4.12 -4.83 -6.99 -3.12
BG375 8.20 NA 0.0048 -3.6 -3.41 -3.54 -2.84 -3.83 -2.55 -3.75 -4.62 -9.58 -2.96
BG376 7.70 NA 0.0229 0.5 -2.76 -2.88 -2.55 -3.67 -2.39 -2.68 -4.21 -8.03 -3.17
BG377 7.80 NA 0.0141 0.7 -3.01 -3.23 -2.38 -3.75 -2.35 -2.92 -4.44 -3.17
BG379 7.40 NA 0.0049 -3.9 -3.26 -3.42 -3.28 -4.03 -2.69 -3.63 -4.71 -5.68 -2.97
BG380 7.60 NA 0.0054 -0.7 -3.22 -3.33 -3.22 -3.97 -2.59 -3.79 -4.84 -3.00
BG385 8.10 NA 0.0026 -5.6 -3.78 -3.95 -2.97 -3.91 -2.79 -3.89 -4.40 -15.12 -9.94 -3.03
BG386 8.20 NA 0.0027 -1.6 -3.68 -3.90 -3.01 -3.91 -2.83 -3.85 -4.46 -3.05
BG387 8.10 NA 0.0028 0.1 -3.60 -3.85 -3.01 -3.93 -2.83 -3.81 -4.53 -3.07
BG388 7.60 NA 0.0064 0.8 -3.20 -3.37 -2.83 -3.75 -2.47 -3.75 -4.48 -6.54 -3.30
BG389 7.60 NA 0.0054 0.3 -3.25 -3.49 -2.87 -3.84 -2.52 -3.80 -4.41 -6.93 -3.26
BG390 7.40 NA 0.0023 0.7 -3.55 -3.64 -3.46 -4.31 -2.87 -4.44 -4.70 -7.25 -3.09
BG398 7.70 NA 0.0058 -1.3 -3.24 -3.36 -2.97 -3.78 -2.52 -3.69 -4.72 -7.91 -3.18
BG401 7.00 NA 0.0030 -4.3 -3.41 -3.58 -3.51 -4.32 -2.87 -4.12 -5.01 -6.90 -3.11
BG402 7.30 NA 0.0029 -2.7 -3.41 -3.61 -3.52 -4.39 -2.87 -4.18 -5.01 -7.63 -3.10
BG403 7.60 NA 0.0022 2.0 -3.52 -3.69 -3.60 -4.38 -2.94 -4.40 -5.00 -3.10
BG405 8.00 NA 0.0039 -1.3 -3.46 -3.58 -2.95 -3.89 -2.62 -4.02 -4.53 -9.19 -6.67 -3.03
BG406 8.00 NA 0.0033 0.0 -3.38 -3.64 -3.28 -4.03 -2.74 -4.01 -5.01 -3.25
BG407 8.10 NA 0.0040 -1.3 -3.40 -3.47 -3.16 -3.96 -2.67 -3.79 -4.84 -9.74 -7.67 -3.24
BG409 7.90 NA 0.0038 -1.9 -3.46 -3.57 -3.05 -3.91 -2.70 -3.74 -4.53 -9.09 -6.94 -3.03
BG410 7.90 NA 0.0038 0.2 -3.45 -3.55 -3.05 -3.92 -2.70 -3.77 -4.53 -8.39 -6.94 -3.06
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Appendix C - Speciation Modeling Results

lonic Charge Balance lon Activities (logy,)
Sample ID pH pe N

Strength Error (%) ca® g™ Na* K HCO, 504~ F A Fe* Fe™™ Mn** Sio,
BG411 7.80 NA 0.0088 0.8 -3.20 -3.15 -2.67 -3.67 -2.61 -3.48 -4.63 -3.09
BG412 7.80 NA 0.0121 -2.2 -3.09 -3.01 -2.60 -3.60 -2.56 -3.32 -4.64 -3.12
BG413 8.00 NA 0.0041 -7.2 -3.42 -3.48 -3.11 -3.93 -2.58 -4.03 -4.71 -3.05
BG414 7.80 NA 0.0040 -0.7 -3.41 -3.47 -3.09 -3.91 -2.63 -4.03 -4.71 -8.22 -3.03
BG415 8.00 NA 0.0039 -0.8 -3.43 -3.47 -3.11 -3.93 -2.65 -4.03 -4.71 -3.07
BG498 9.00 0.62 0.0038 2.3 -4.31 -5.54 -2.50 -5.15 -2.74 -3.81 -3.97 -19.96 -9.02 -2.71
BG499 7.60 -1.61 0.0068 5.7 -3.22 -3.23 -2.81 -3.72 -2.48 -3.83 -4.48 -13.79 -8.09 -22.86 -8.05 -2.85
BG500 9.00 -4.08 0.0044 6.3 -4.30 -4.41 -2.45 -3.79 -2.68 -3.84 -3.93 -19.63 -7.31 -24.42 -8.69 -2.72
BG502 7.30 2.49 0.0074 2.2 -3.22 -3.34 -2.74 -3.56 -2.55 -3.31 -4.72 -7.07 -17.65 -8.18 -2.83
BG503 7.50 3.46 0.0096 5.0 -3.01 -3.13 -2.94 -3.83 -2.57 -3.21 -4.73 -13.86 -8.35 -18.01 -6.43 -2.82
BG504 7.90 1.79 0.0049 5.3 -3.39 -3.54 -2.78 -3.70 -2.65 -3.68 -4.41 -15.17 -8.51 -19.76 -6.78 -2.73
BG505 7.90 2.47 0.0042 5.5 -3.42 -3.57 -2.87 -3.77 -2.69 -3.80 -4.41 -15.95 -9.93 -20.47 -2.72
BG507 7.90 1.79 0.0049 6.1 -3.39 -3.53 -2.78 -3.70 -2.65 -3.68 -4.41 -16.03 -8.56 -19.81 -2.72
BLO14 8.10 NA 0.0057 0.2 -3.37 -3.52 -2.76 -3.64 -2.64 -3.37 -4.54 -3.11
BLO15 8.20 NA 0.0056 1.8 -3.39 -3.51 -2.75 -3.63 -2.65 -3.42 -4.62 -3.11
BLO16 8.00 NA 0.0056 -2.9 -3.36 -3.28 -2.94 -4.07 -2.54 -3.92 -4.62 -3.09
BLO17 8.00 NA 0.0057 -2.0 -3.33 -3.26 -2.97 -4.08 -2.56 -3.95 -4.72 -3.08
BLO18 7.80 NA 0.0052 -0.6 -3.37 -3.30 -2.97 -4.08 -2.57 -4.05 -4.62 -3.10
BLO19 7.90 NA 0.0048 -0.6 -3.40 -3.38 -2.93 -4.06 -2.60 -3.78 -4.41 -3.13
BLO20 8.10 4.32 0.0047 0.7 -3.39 -3.41 -2.93 -4.03 -2.60 -3.81 -4.47 -3.12
BLO21 8.00 NA 0.0048 1.1 -3.40 -3.38 -2.93 -4.06 -2.61 -3.81 -4.41 -8.76 -6.69 -3.14
BL022 8.00 NA 0.0068 -1.3 -3.17 -3.35 -2.81 -3.87 -2.39 -3.96 -4.54 -9.68 -7.06 -3.12
BLO23 8.00 NA 0.0074 0.5 -3.11 -3.30 -2.82 -3.87 -2.42 -3.74 -4.63 -3.11
BLO24 7.80 NA 0.0076 1.1 -3.10 -3.28 -2.82 -3.85 -2.41 -3.76 -4.63 -7.01 -3.13
BLO25 8.10 NA 0.0032 -3.8 -3.58 -3.93 -2.87 -3.93 -2.63 -4.64 -4.35 -3.02
BLO26 8.40 3.07 0.0032 -1.1 -3.56 -3.95 -2.86 -3.92 -2.66 -4.42 -4.35 -9.98 -19.98 -2.99
BLO27 8.40 NA 0.0033 -3.0 -3.59 -3.93 -2.85 -3.90 -2.64 -4.42 -4.27 -3.00
BLO28 8.00 NA 0.0038 -1.2 -3.30 -3.61 -3.28 -4.05 -2.70 -3.93 -4.83 -3.25
BLO29 7.30 NA 0.0237 -2.8 -2.74 -2.86 -2.39 -3.81 -2.44 -2.97 -4.88 -7.45 -3.20
BLO30 7.30 NA 0.0240 -0.7 -2.71 -2.87 -2.39 -3.84 -2.47 -2.96 -4.88 -7.75 -3.19
BLO31 7.10 NA 0.0279 -0.8 -2.65 -2.81 -2.36 -3.81 -2.42 -2.92 -4.89 -7.53 -3.21
BLO32 7.90 NA 0.0053 -2.2 -3.32 -3.30 -3.07 -3.86 -2.64 -3.99 -4.72 -8.62 -6.96 -3.17
BLO33 8.20 NA 0.0050 -0.9 -3.33 -3.32 -3.07 -3.85 -2.66 -3.96 -4.72 -9.75 -3.16
BLO34 8.20 NA 0.0049 -0.8 -3.35 -3.32 -3.07 -3.89 -2.64 -4.08 -4.71 -9.74 -3.17
BLO35 7.20 NA 0.0133 -2.1 -2.92 -3.09 -2.90 -3.67 -2.60 -2.87 -4.86 -3.17
BLO36 7.90 NA 0.0064 -0.4 -3.17 -3.24 -3.10 -3.94 -2.51 -3.81 -4.72 -3.12
BLO37 8.20 NA 0.0039 -0.1 -3.56 -3.70 -2.82 -3.62 -2.66 -3.81 -4.61 -9.73 -3.16
BLO39 7.80 NA 0.0067 -1.6 -3.13 -3.29 -3.04 -3.92 -2.47 -3.78 -4.85 -9.01 -3.18
BLO40 7.90 NA 0.0056 -1.9 -3.20 -3.39 -3.06 -3.94 -2.52 -3.89 -4.84 -3.18
BLO41 7.90 NA 0.0078 -1.0 -3.07 -3.22 -3.02 -3.87 -2.44 -3.66 -4.85 -3.19
BLO42 8.20 NA 0.0054 -2.4 -3.38 -3.54 -2.72 -3.86 -2.48 -3.84 -4.32 -9.38 -6.78 -3.14
BLO43 8.20 2.85 0.0053 -0.4 -3.38 -3.54 -2.72 -3.83 -2.50 -3.86 -4.36 -8.24 -18.53 -6.78 -3.14
BLO44 8.10 NA 0.0055 -0.1 -3.38 -3.50 -2.71 -3.89 -2.49 -3.86 -4.36 -9.14 -6.75 -3.14
BLO45 7.60 NA 0.0030 -1.5 -3.46 -3.61 -3.27 -4.11 -2.75 -4.15 -4.71 -7.62 -3.26
BLO46 6.60 NA 0.0029 0.5 -3.57 -3.55 -3.16 -4.19 -2.72 -4.40 -4.71 -6.43 -3.12
BLO47 6.70 NA 0.0017 1.6 -3.65 -3.87 -3.60 -4.14 -3.10 -4.00 -5.00 -5.58 -3.23
BLO48 7.30 NA 0.0030 0.9 -3.60 -3.51 -3.16 -4.22 -2.73 -4.38 -4.53 -7.05 -3.12
BLO49 7.50 NA 0.0034 -0.5 -3.61 -3.84 -2.82 -3.83 -2.68 -3.97 -4.46 -3.11
BLO50 8.20 NA 0.0055 1.1 -3.89 -4.13 -2.40 -3.81 -2.51 -3.86 -3.20 -2.85
BLO52 7.60 NA 0.0028 -0.6 -3.60 -3.57 -3.16 -4.17 -2.73 -4.40 -4.61 -7.62 -3.12
BLO53 7.40 NA 0.0028 -0.2 -3.56 -3.58 -3.21 -4.19 -2.75 -4.29 -4.70 -7.43 -3.14
BLO54 7.40 NA 0.0027 -0.6 -3.53 -3.61 -3.39 -4.14 -2.96 -3.85 -4.70 -7.33 -3.21
BLO55 7.10 NA 0.0028 1.0 -3.51 -3.58 -3.39 -4.17 -2.92 -3.88 -4.70 -6.58 -3.19
BLO56 8.50 NA 0.0058 -0.8 -3.22 -3.36 -2.98 -3.84 -2.52 -3.81 -4.84 -10.54 -3.22
BLO58 7.30 NA 0.0026 5.8 -3.53 -3.53 -3.44 -4.15 -2.87 -4.22 -4.83 -7.65 -3.14
BLO59 7.70 NA 0.0029 -0.3 -3.51 -3.52 -3.41 -4.17 -2.75 -4.42 -4.83 -6.89 -3.15
BLO60 7.60 NA 0.0028 -1.0 -3.53 -3.51 -3.40 -4.19 -2.75 -4.42 -4.83 -8.42 -3.16
BLO61 7.60 NA 0.0037 0.1 -3.37 -3.54 -3.16 -4.04 -2.67 -4.09 -4.71 -7.37 -3.17
BLO62 7.30 NA 0.0037 -0.2 -3.38 -3.52 -3.16 -4.03 -2.66 -4.14 -4.71 -3.15
BLO63 7.30 NA 0.0046 -0.9 -3.29 -3.44 -3.14 -4.01 -2.67 -3.72 -4.71 -6.62 -3.10
BLO64 7.60 NA 0.0037 -0.1 -3.38 -3.51 -3.19 -4.04 -2.67 -4.14 -4.71 -3.16
BLO65 7.20 NA 0.0038 -0.8 -3.38 -3.53 -3.11 -4.02 -2.67 -4.09 -4.61 -3.16
BLO66 7.20 NA 0.0051 -0.8 -3.27 -3.39 -3.12 -4.00 -2.65 -3.65 -4.84 -6.78 -3.20
BLO67 7.10 NA 0.0046 0.5 -3.32 -3.41 -3.12 -4.02 -2.66 -3.77 -4.71 -6.51 -3.16
BLO68 8.20 NA 0.0040 0.3 -3.63 -3.89 -2.68 -3.80 -2.58 -4.08 -4.31 -8.85 -3.05
BLO69 8.20 NA 0.0043 -1.5 -3.42 -3.58 -2.88 -3.88 -2.59 -3.94 -4.47 -3.10
BLO71 7.90 NA 0.0041 13.9 -3.39 -3.52 -3.19 -3.04 -2.68 -4.10 -4.71 -9.01 -3.19
BLO73 7.70 NA 0.0049 -2.6 -3.28 -3.41 -3.12 -4.09 -2.63 -3.81 -4.71 -3.19
BLO74 7.60 NA 0.0052 5.1 -3.18 -3.41 -3.10 -4.08 -2.62 -3.86 -4.72 -7.94 -6.93 -3.16
BLO75 7.60 NA 0.0047 -0.7 -3.29 -3.41 -3.12 -4.06 -2.63 -3.88 -4.71 -3.21
BLO77 8.10 NA 0.0040 -2.5 -3.70 -3.95 -2.66 -3.82 -2.58 -3.89 -4.36 -9.71 -3.06
BLO78 8.50 NA 0.0040 -2.6 -3.71 -3.97 -2.66 -3.80 -2.59 -3.95 -4.41 -3.10
BLO79 7.50 NA 0.0112 -1.8 -3.22 -3.32 -2.33 -3.83 -2.26 -3.33 -4.49 -6.58 -5.09 -3.13
BLO8O 7.60 NA 0.0113 -1.4 -3.20 -3.32 -2.33 -3.84 -2.27 -3.30 -4.55 -6.93 -5.09 -3.11
BLO81 7.70 NA 0.0117 -0.3 -3.21 -3.30 -2.30 -3.84 -2.27 -3.28 -4.55 -7.14 -5.11 -3.13
BLO82 7.20 NA 0.0054 -2.4 -3.34 -3.34 -3.04 -4.04 -2.72 -3.44 -4.84 -3.15
BLO83 7.00 NA 0.0056 -0.4 -3.31 -3.34 -3.02 -4.03 -2.76 -3.35 -4.84 -6.78 -6.44 -3.13
BLO84 7.20 NA 0.0063 1.3 -3.28 -3.25 -2.99 -4.00 -2.71 -3.31 -4.84 -7.01 -6.93 -3.15
BLO85 7.70 NA 0.0078 -1.3 -3.11 -3.26 -2.84 -3.78 -2.35 -3.83 -4.63 -3.11
BLO86 7.50 NA 0.0078 0.8 -3.09 -3.26 -2.84 -3.76 -2.36 -3.81 -4.63 -3.09
BLO87 7.90 NA 0.0076 -2.3 -3.12 -3.28 -2.85 -3.75 -2.35 -3.88 -4.63 -3.14
BLO88 8.10 NA 0.0043 -1.9 -3.51 -3.44 -2.88 -4.04 -2.55 -4.20 -4.54 -9.92 -3.14
BLO89 8.00 NA 0.0045 -0.6 -3.44 -3.44 -2.88 -4.03 -2.55 -4.11 -4.54 -3.14
BLO90 7.90 NA 0.0046 -1.8 -3.44 -3.44 -2.88 -4.08 -2.54 -4.11 -4.54 -3.15
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Appendix C - Speciation Modeling Results

lonic Charge Balance lon Activities (logy,)
Sample ID pH pe N

Strength Error (%) ca® g™ Na* K HCO, 504~ F A Fe* Fe™™ Mn** Sio,
BLO91 7.70 NA 0.0066 -1.0 -3.11 -3.31 -3.04 -4.09 -2.59 -3.74 -4.85 -8.70 -3.14
BL092 7.90 NA 0.0062 -1.9 -3.13 -3.36 -3.06 -4.05 -2.63 -3.78 -4.84 -3.13
BLO93 7.60 NA 0.0067 1.5 -3.09 -3.31 -3.04 -4.06 -2.63 -3.78 -5.02 -3.14
BLO95 8.70 NA 0.0038 -3.0 -3.85 -4.01 -2.64 -3.87 -2.60 -4.04 -4.16 -3.05
BL096 8.70 NA 0.0037 0.5 -3.82 -3.98 -2.65 -3.88 -2.64 -4.04 -4.19 -3.05
BLO97 8.90 NA 0.0038 0.7 -3.82 -3.96 -2.65 -3.87 -2.65 -4.04 -4.23 -3.04
BLO98 7.90 NA 0.0063 1.2 -3.16 -3.28 -2.99 -4.33 -2.48 -4.10 -4.84 -8.52 -3.20
BLO99 7.70 NA 0.0047 -2.4 -3.36 -3.34 -3.07 -4.30 -2.57 -4.11 -4.84 -8.68 -3.18
BL100 7.60 NA 0.0048 -0.5 -3.33 -3.34 -3.07 -4.24 -2.58 -4.12 -4.84 -3.17
BL101 7.50 NA 0.0048 -1.7 -3.31 -3.37 -3.07 -4.24 -2.57 -4.16 -4.84 -8.14 -3.19
BL102 7.80 NA 0.0082 -0.5 -3.02 -3.16 -3.17 -4.20 -2.60 -3.73 -4.85 -3.11
BL103 7.50 NA 0.0073 1.3 -3.04 -3.22 -3.20 -4.22 -2.59 -3.81 -4.85 -8.14 -3.08
BL104 7.60 NA 0.0067 -0.9 -3.10 -3.24 -3.22 -4.23 -2.59 -3.85 -4.85 -8.13 -3.09
BL105 7.80 NA 0.0070 -0.3 -3.04 -3.32 -3.17 -4.22 -2.60 -3.70 -4.85 -3.12
BL106 7.60 NA 0.0073 1.6 -3.04 -3.27 -3.08 -4.17 -2.59 -3.70 -4.85 -3.12
BL107 7.40 NA 0.0080 -0.9 -3.02 -3.22 -3.15 -4.25 -2.51 -3.50 -4.85 -7.91 -3.15
BL108 7.40 NA 0.0081 0.5 -3.00 -3.22 -3.15 -4.24 -2.52 -3.50 -4.85 -7.89 -3.14
BL109 7.50 NA 0.0064 1.0 -3.11 -3.29 -3.17 -4.23 -2.57 -3.70 -4.84 -3.16
BL110 8.00 NA 0.0040 -2.8 -3.37 -3.47 -3.14 -4.13 -2.60 -4.14 -4.61 -8.27 -6.68 -3.24
BL111 8.00 2.29 0.0040 -1.2 -3.37 -3.47 -3.14 -4.12 -2.62 -4.10 -4.61 -6.62 -17.52 -6.67 -3.19
BL112 8.00 NA 0.0040 -2.5 -3.37 -3.47 -3.14 -4.10 -2.61 -4.10 -4.61 -8.37 -6.67 -3.21
BL113 8.30 NA 0.0053 -1.4 -3.51 -3.33 -2.84 -3.59 -2.53 -3.78 -4.62 -10.49 -3.22
BL114 8.20 NA 0.0053 -2.4 -3.53 -3.33 -2.83 -3.59 -2.53 -3.78 -4.62 -3.20
BL115 8.20 NA 0.0046 -1.0 -3.47 -3.41 -2.92 -3.79 -2.57 -3.94 -4.71 -9.90 -3.22
BL116 7.70 NA 0.0040 0.1 -3.30 -3.51 -3.22 -4.39 -2.72 -4.06 -4.83 -8.66 -3.17
BL117 6.80 NA 0.0034 -4.4 -3.38 -3.68 -3.21 -4.05 -2.75 -3.95 -5.01 -6.45 -3.13
BL118 6.50 NA 0.0036 -2.6 -3.34 -3.67 -3.16 -4.05 -2.69 -4.01 -5.01 -6.84 -3.11
BL119 6.80 NA 0.0032 -0.9 -3.39 -3.69 -3.21 -4.01 -2.78 -3.97 -5.01 -6.53 -3.14
BL120 8.00 NA 0.0037 -3.6 -3.41 -3.51 -3.25 -4.10 -2.71 -3.90 -4.83 -3.12
BL121 7.30 NA 0.0044 -2.6 -3.26 -3.43 -3.28 -4.10 -2.56 -4.30 -4.84 -7.37 -6.59 -3.15
BL122 7.40 NA 0.0044 -3.5 -3.24 -3.43 -3.35 -4.16 -2.56 -4.45 -4.84 -7.41 -6.60 -3.12
BL123 7.60 NA 0.0042 -2.8 -3.29 -3.43 -3.31 -4.16 -2.57 -4.47 -4.84 -8.09 -6.62 -3.17
BL124 7.60 NA 0.0025 0.2 -3.63 -3.65 -3.24 -3.88 -2.80 -4.39 -4.70 -7.67 -3.22
BL125 7.60 NA 0.0025 0.2 -3.71 -3.59 -3.27 -3.70 -2.81 -4.25 -4.61 -3.20
BL126 7.10 NA 0.0027 2.0 -3.53 -3.59 -3.27 -4.00 -2.79 -4.51 -4.83 -5.73 -3.25
BL127 7.10 NA 0.0025 -0.2 -3.62 -3.66 -3.24 -3.83 -2.79 -4.40 -4.70 -6.16 -3.21
BL128 7.60 NA 0.0026 0.2 -3.63 -3.65 -3.27 -3.72 -2.80 -4.20 -4.70 -7.75 -3.20
BL129 7.40 NA 0.0026 -0.3 -3.71 -3.59 -3.24 -3.72 -2.80 -4.17 -4.70 -7.33 -3.20
BL130 7.40 NA 0.0026 0.1 -3.71 -3.57 -3.27 -3.68 -2.80 -4.20 -4.70 -6.97 -3.25
BL131 7.40 NA 0.0025 1.3 -3.59 -3.63 -3.39 -3.91 -2.85 -4.16 -4.83 -5.80 -3.19
BL132 7.90 NA 0.0035 -0.3 -3.50 -3.46 -3.14 -3.96 -2.67 -4.22 -4.71 -3.12
BL133 7.90 NA 0.0036 -0.2 -3.52 -3.55 -3.01 -3.90 -2.69 -3.98 -4.53 -8.65 -3.11
BL134 7.70 NA 0.0039 -4.4 -3.50 -3.56 -2.99 -3.92 -2.66 -3.77 -4.61 -8.08 -6.62 -3.05
BL137 7.90 NA 0.0034 1.2 -3.36 -3.58 -3.31 -4.19 -2.81 -3.95 -4.83 -3.18
BL138 8.00 NA 0.0031 -7.1 -3.42 -3.94 -3.16 -4.05 -2.75 -3.86 -4.61 -9.35 -3.28
BL139 9.40 NA 0.0036 -2.4 -3.46 -5.55 -2.81 -3.97 -2.80 -3.67 -4.46 -3.83
BL140 7.90 NA 0.0030 -0.6 -3.64 -3.76 -2.93 -4.03 -2.71 -4.16 -4.40 -8.56 -3.13
BL142 8.30 NA 0.0032 -3.1 -3.65 -3.73 -2.90 -4.06 -2.68 -4.14 -4.40 -9.85 -3.05
BL143 8.10 NA 0.0032 -8.8 -3.68 -4.20 -2.79 -4.02 -2.59 -4.55 -4.23 -9.62 -3.08
BL144 8.20 NA 0.0038 -4.0 -3.66 -3.47 -2.96 -3.74 -2.63 -3.90 -4.47 -9.90 -7.02 -3.23
BL146 8.20 NA 0.0037 -1.5 -3.66 -3.47 -2.96 -3.79 -2.66 -3.93 -4.47 -7.01 -3.23
BL147 7.80 NA 0.0037 -0.1 -3.40 -3.51 -3.19 -4.01 -2.74 -3.93 -4.71 -8.69 -6.92 -3.21
BL148 7.90 NA 0.0035 -2.2 -3.47 -3.51 -3.19 -3.98 -2.73 -3.95 -4.71 -3.21
BL149 7.20 NA 0.0058 -4.4 -3.18 -3.45 -2.98 -4.17 -2.58 -3.72 -5.02 -7.20 -3.20
BL150 7.30 NA 0.0025 -2.1 -3.53 -3.69 -3.45 -3.96 -2.92 -4.12 -5.00 -3.10
BL151 7.60 NA 0.0026 -1.1 -3.53 -3.66 -3.39 -3.98 -2.88 -4.15 -5.00 -3.13
BL152 7.40 NA 0.0025 -0.3 -3.53 -3.68 -3.44 -3.98 -2.93 -4.14 -4.83 -3.13
BL153 8.20 NA 0.0034 -3.7 -3.69 -3.78 -2.80 -3.92 -2.62 -4.23 -4.31 -9.83 -3.02
BL154 8.20 NA 0.0034 -0.9 -3.65 -3.80 -2.79 -3.95 -2.63 -4.24 -4.35 -10.01 -3.02
BL155 8.20 1.03 0.0034 1.0 -3.65 -3.78 -2.80 -3.94 -2.65 -4.27 -4.41 -7.31 -19.35 -3.03
BL157 7.20 NA 0.0027 -3.2 -3.45 -3.74 -3.40 -4.32 -2.89 -4.03 -5.00 -6.55 -3.09
BL158 7.90 NA 0.0038 -2.0 -3.53 -3.52 -2.94 -4.13 -2.62 -4.09 -4.47 -14.61 -8.90 -6.95 -3.11
BL159 7.00 NA 0.0027 -5.9 -3.48 -3.77 -3.35 -4.11 -2.92 -4.03 -5.00 -7.18 -3.09
BL160 7.00 NA 0.0027 -0.6 -3.45 -3.75 -3.31 -4.10 -2.96 -4.03 -5.00 -3.08
BL161 6.90 NA 0.0028 -1.3 -3.43 -3.74 -3.35 -4.10 -2.98 -4.00 -5.01 -3.11
BL163 8.20 1.73 0.0038 -2.7 -3.57 -3.75 -2.79 -3.94 -2.59 -4.09 -4.36 -7.82 -19.15 -3.09
BL164 8.40 NA 0.0034 -1.1 -3.74 -4.05 -2.71 -3.88 -2.61 -4.51 -4.19 -10.95 -3.08
BL165 7.80 NA 0.0037 1.2 -3.50 -3.57 -2.99 -3.72 -2.72 -3.95 -4.61 -8.15 -3.16
BL166 7.40 NA 0.0036 2.4 -3.34 -3.57 -3.19 -4.12 -2.69 -4.13 -4.71 -7.90 -5.41 -3.14
BL167 7.30 NA 0.0051 0.7 -3.21 -3.38 -3.19 -4.15 -2.65 -3.82 -5.02 -3.13
BL168 7.00 NA 0.0062 -0.1 -3.12 -3.42 -2.97 -4.33 -2.63 -3.66 -5.02 -6.99 -3.11
BL169 7.20 NA 0.0060 0.6 -3.12 -3.46 -2.98 -4.33 -2.65 -3.70 -5.02 -3.10
BL170 7.20 NA 0.0058 0.2 -3.15 -3.46 -2.98 -4.31 -2.66 -3.66 -4.84 -3.12
BL171 8.10 NA 0.0043 -10.8 -3.31 -3.52 -4.11 -3.30 -2.69 -3.86 -4.84 -9.36 -3.11
BL172 6.60 NA 0.0055 1.5 -3.16 -3.45 -3.02 -4.05 -2.65 -3.89 -5.02 -6.88 -3.10
BL173 6.70 NA 0.0054 -3.1 -3.18 -3.48 -3.04 -4.05 -2.65 -3.88 -5.02 -6.59 -3.10
BL174 7.00 NA 0.0055 0.8 -3.17 -3.45 -3.02 -4.02 -2.64 -3.94 -5.02 -3.12
BL175 7.40 NA 0.0053 0.0 -3.20 -3.45 -3.05 -4.18 -2.69 -3.64 -4.84 -7.56 -3.15
BL176 7.30 NA 0.0052 -0.1 -3.19 -3.45 -3.14 -4.18 -2.70 -3.67 -5.02 -3.13
BL177 7.30 NA 0.0049 -2.4 -3.21 -3.48 -3.17 -4.23 -2.72 -3.68 -4.84 -3.15
BL179 8.40 NA 0.0031 -1.9 -3.58 -3.52 -3.16 -4.11 -2.71 -4.29 -4.61 -9.86 -6.75 -3.22
BL180 8.20 NA 0.0031 -1.0 -3.57 -3.52 -3.13 -4.14 -2.72 -4.34 -4.61 -9.25 -6.68 -3.19
BL181 8.40 NA 0.0031 -1.2 -3.58 -3.51 -3.16 -4.16 -2.72 -4.32 -4.61 -10.17 -6.75 -3.22
BL184 8.00 NA 0.0029 -0.3 -3.63 -3.51 -3.18 -4.11 -2.75 -4.35 -4.61 -9.12 -3.17
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Appendix C - Speciation Modeling Results

lonic Charge Balance lon Activities (logy,)
Sample ID pH pe N

Strength Error (%) ca® g™ Na* K HCO, 504~ F A Fe* Fe™™ Mn** Sio,
BL185 7.40 NA 0.0036 0.6 -3.47 -3.42 -3.21 -4.02 -2.70 -4.23 -4.61 -3.11
BL186 7.60 NA 0.0036 0.1 -3.47 -3.42 -3.24 -4.04 -2.70 -4.19 -4.61 -3.21
BL187 7.40 NA 0.0038 0.2 -3.42 -3.43 -3.22 -4.02 -2.70 -4.05 -4.61 -7.05 -3.15
BL188 7.00 NA 0.0038 1.2 -3.45 -3.39 -3.22 -4.01 -2.69 -4.10 -4.61 -7.26 -3.10
BL189 7.40 NA 0.0032 0.0 -3.42 -3.56 -3.31 -4.19 -2.75 -4.22 -4.83 -7.61 -3.19
BL190 7.60 NA 0.0033 1.1 -3.42 -3.54 -3.28 -4.14 -2.75 -4.18 -4.71 -7.57 -3.12
BL191 7.40 NA 0.0033 0.2 -3.44 -3.51 -3.28 -4.02 -2.73 -4.29 -4.83 -7.12 -3.16
BL192 7.20 NA 0.0033 0.4 -3.42 -3.54 -3.24 -4.16 -2.73 -4.26 -4.61 -6.69 -3.12
BL193 7.60 NA 0.0108 0.6 -2.99 -3.07 -2.83 -3.91 -2.40 -3.29 -4.86 -8.42 -3.15
BL194 7.10 NA 0.0082 0.5 -3.09 -3.19 -2.94 -3.99 -2.49 -3.44 -4.85 -7.44 -3.12
BL195 7.50 NA 0.0127 -1.9 -2.94 -3.03 -2.78 -3.93 -2.31 -3.23 -4.86 -3.14
BL196 7.70 NA 0.0132 -3.3 -2.82 -3.04 -3.07 -3.95 -2.62 -3.38 -4.86 -8.24 -3.13
BL197 7.60 NA 0.0112 -0.1 -2.88 -3.11 -3.05 -3.95 -2.66 -3.46 -4.86 -7.78 -3.11
BL198 7.40 NA 0.0128 0.1 -2.83 -3.04 -3.03 -4.01 -2.68 -3.38 -4.86 -7.61 -3.13
BL199 6.40 NA 0.0036 1.2 -3.29 -3.56 -3.42 -4.10 -2.68 -4.32 -5.01 -6.14 -3.16
BL200 7.20 NA 0.0036 0.8 -3.29 -3.57 -3.35 -4.12 -2.68 -4.30 -5.01 -3.16
BL201 7.00 NA 0.0037 0.5 -3.27 -3.54 -3.46 -4.06 -2.67 -4.30 -4.83 -6.40 -3.21
BL202 7.00 NA 0.0038 0.3 -3.31 -3.53 -3.22 -4.13 -2.66 -4.30 -4.61 -6.79 -3.17
BL203 7.00 NA 0.0035 -0.3 -3.29 -3.60 -3.41 -4.09 -2.68 -4.31 -5.01 -6.97 -3.17
BL204 6.00 NA 0.0038 -0.2 -3.29 -3.58 -3.25 -4.09 -2.67 -4.24 -4.53 -6.67 -3.17
BL205 7.00 NA 0.0037 0.5 -3.27 -3.54 -3.46 -4.06 -2.67 -4.30 -4.83 -6.40 -3.21
BL206 7.10 NA 0.0036 0.6 -3.28 -3.56 -3.43 -4.14 -2.67 -4.31 -4.83 -6.51 -3.18
BL207 7.90 NA 0.0055 0.4 -3.13 -3.39 -3.28 -3.99 -2.52 -3.92 -4.84 -8.17 -3.28
BL208 7.40 NA 0.0037 0.2 -3.36 -3.65 -3.01 -4.26 -2.68 -4.33 -4.71 -7.92 -3.12
BL209 7.60 NA 0.0037 1.2 -3.29 -3.65 -3.16 -4.26 -2.67 -4.25 -4.53 -7.81 -3.11
BL210 6.80 NA 0.0042 0.0 -3.30 -3.61 -2.96 -4.32 -2.64 -4.23 -4.36 -6.73 -3.11
BL211 7.40 NA 0.0065 7.8 -3.39 -3.71 -2.40 -4.23 -2.63 -4.39 -4.84 -6.16 -3.12
BL212 7.60 NA 0.0031 1.4 -3.37 -3.68 -3.24 -4.26 -2.72 -4.46 -4.71 -8.41 -3.12
BL213 7.20 NA 0.0030 -0.1 -3.41 -3.65 -3.24 -4.26 -2.73 -4.51 -4.61 -7.43 -3.21
BL214 7.20 NA 0.0034 -0.6 -3.34 -3.61 -3.24 -4.30 -2.68 -4.34 -4.61 -7.48 -3.10
BL215 8.30 NA 0.0043 1.2 -3.44 -3.29 -3.28 -3.97 -2.64 -3.94 -4.62 -9.18 -3.42
BL216 8.20 NA 0.0202 -0.4 -2.82 -2.87 -2.85 -3.55 -2.54 -2.64 -4.28 -9.05 -3.31
BL217 7.70 NA 0.0236 0.3 -2.78 -2.80 -2.78 -3.55 -2.52 -2.58 -4.41 -12.12 -8.25 -3.28
BL223 9.00 -2.05 0.0043 7.6 -3.96 -4.19 -2.49 -3.75 -2.69 -4.01 -3.75 -19.79 -6.94 -21.97 -7.79 -2.72
BL224 8.20 -2.58 0.0042 6.0 -3.70 -3.99 -2.60 -3.70 -2.68 -3.60 -4.36 -16.40 -8.09 -2.77
BL225 8.00 -2.69 0.0205 -15.6 -3.35 -3.05 -2.29 -2.53 -2.42 -2.97 -5.35 -15.34 -7.24 -23.09 -8.14 -2.92
BL226 8.50 0.77 0.0028 1.6 -4.08 -5.21 -2.65 -5.14 -2.72 -4.32 -4.26 -18.96 -9.12 -21.28 -7.33 -2.72
BL227 7.60 3.73 0.0039 11.5 -3.40 -3.41 -3.08 -3.91 -2.74 -4.00 -4.84 -14.22 -9.76 -19.14 -6.66 -2.88
BL228 9.20 -5.69 0.0039 5.9 -4.76 -5.56 -2.47 -3.85 -2.79 -4.37 -3.63 -21.26 -8.53 -27.13 -6.46 -2.65
BL229 7.60 -1.88 0.0264 -3.4 -2.75 -2.70 -2.47 -3.59 -2.42 -3.03 -5.37 -13.83 -8.45 -23.49 -6.46 -2.84
BL230 7.10 3.50 0.0033 5.6 -3.85 -3.99 -2.66 -3.92 -2.65 -4.32 -4.10 -11.78 -7.94 -17.57 -6.72 -2.73
BL231 7.30 2.06 0.0032 8.9 -3.68 -3.97 -2.71 -3.90 -2.66 -4.61 -4.31 -11.99 -7.64 -18.62 -6.49 -2.78
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Albite | Analcime | Anorthite | Beidellite-Ca | Beidellite-H | Beidellite-K | Beidellite-Mg | Beidellite-Na | Clinoptilolite-Ca | Clinoptilolite-K | Clinoptilolite-Na | Chalcedony
BA0OO1 0.84
BA002 0.81
BA003 0.82
BAOO6 0.96
BA0O07 0.93
BA008 0.96
BAO10 0.88
BAO11 0.86
BAO12 0.85
BAO13 0.86
BAO16 0.82
BA017 0.79
BA018 0.74
BAO19 0.74
BA020 0.75
BA022 0.78
BA023 0.82
BA025 0.78
BA026 0.77
BA027 0.79
BA028 0.78
BA029 0.78
BAO30 0.80
BAO31 0.76
BA032 0.93
BAO33 0.83
BAO34 0.83
BAO35 0.99
BAO36 0.91
BA037 0.77
BAO38 0.76
BAO41 0.80
BA042 0.83
BA043 0.80
BA044 0.82
BA0O46 0.77
BA047 0.87
BA048 0.77
BAO50 0.79
BAO51 0.80
BAO52 0.76
BAO58 0.84
BAO59 0.83
BAO61 0.88
BA062 0.79
BA063 0.78
BAO64 0.76
BA0O65 0.83
BAO66 0.83
BA067 0.83
BA068 0.87
BA069 0.90
BA070 0.90
BAQO71 0.80
BA072 0.78
BA073 0.80
BA074 0.80
BAQ75 0.84
BAQ76 0.81
BAQ077 0.81
BAQ78 0.79
BAQ79 0.82
BA0O80 0.80
BA081 0.92
BA082 0.73
BA083 0.76
BA084 0.89
BA085 0.88
BA087 0.84
BA088 0.81
BA0O89 0.84
BA090 0.75
BA091 0.75
BA092 0.75
BA093 0.96
BA094 0.86
BA095 0.83
BA097 0.93
BAQ098 0.86
BA099 0.83
BA100 0.77
BA101 0.78
BA102 0.90
BA103 0.88
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Albite | Analcime | Anorthite | Beidellite-Ca | Beidellite-H | Beidellite-K | Beidellite-Mg | Beidellite-Na | Clinoptilolite-Ca | Clinoptilolite-K | Clinoptilolite-Na | Chalcedony
BA104 0.91
BA105 0.74
BA106 0.82
BA107 0.77
BA110 0.87
BA111 0.87
BA112 0.79
BA114 0.81
BA115 0.86
BA116 0.82
BA117 0.82
BA119 3.84 2.53 -1.05 8.12 6.99 7.83 8.07 7.84 20.92 18.96 18.72 0.96
BA120 0.86
BA121 0.85
BA122 0.83
BA123 0.92
BA124 0.91
BA125 0.88
BA126 0.76
BA127 2.96 1.85 -1.27 7.30 6.21 6.93 7.29 6.93 0.75
BA128 0.75
BA130 0.84
BA131 0.82
BA132 0.84
BA133 0.76
BA134 0.74
BA135 0.79
BA136 0.72
BA137 0.67
BA138 0.65
BA140 0.82
BA141 0.64
BA142 0.84
BA143 0.86
BA144 0.80
BA145 0.87
BA146 0.89
BA147 0.76
BA148 0.74
BA149 0.86
BA150 0.85
BA151 0.84
BA152 0.84
BA153 0.84
BA154 0.84
BA155 0.85
BA156 0.79
BA157 0.79
BA158 0.78
BA159 0.84
BA160 0.70
BA161 0.69
BA162 0.71
BA163 0.82
BA164 0.83
BA165 0.84
BA166 0.72
BA167 0.79
BA168 0.83
BA169 0.86
BA170 0.80
BA171 2.96 1.83 -1.09 8.20 7.10 7.85 8.22 7.74 19.14 16.47 15.05 0.79
BA174 0.93
BA175 0.85
BA177 0.80
BA178 0.69
BA179 3.37 2.21 -1.31 7.24 6.04 6.98 7.24 6.95 18.83 17.12 16.50 0.81
BA182 2.37 1.23 -3.39 5.21 4.09 4.91 5.21 4.92 0.82
BA183 0.80
BA185 0.83
BA186 0.86
BA187 0.86
BA188 0.79
BA189 0.84
BA190 0.78
BA191 0.88
BA192 0.78
BA193 0.78
BA194 0.70
BA195 0.72
BA196 3.31 2.21 -1.53 5.70 4.42 5.42 5.67 5.51 16.84 14.84 15.59 0.73
BA197 0.79
BA198 0.87
BA199 0.79
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Albite | Analcime | Anorthite | Beidellite-Ca | Beidellite-H | Beidellite-K | Beidellite-Mg | Beidellite-Na | Clinoptilolite-Ca | Clinoptilolite-K | Clinoptilolite-Na | Chalcedony
BA200 0.81
BA201 0.85
BA202 0.84
BA203 0.82
BA204 0.83
BA205 0.74
BA206 0.79
BA207 0.76
BA208 0.75
BA210 0.83
BA211 0.85
BA213 0.82
BA223 0.87
BA224 0.86
BA225 0.88
BA226 0.79
BA227 0.78
BA228 0.78
BA229 0.81
BA231 0.80
BA232 0.78
BA233 0.77
BA234 0.79
BA236 0.70
BA238 0.70
BA239 0.90
BA240 0.82
BA241 0.84
BA242 0.83
BA243 0.69
BA252 2.63 131 -4.01 3.45 2.17 2.93 3.37 3.23 1.03
BA253 2.79 1.43 -4.08 4.18 2.97 3.68 4.09 3.98 16.88 12.63 15.55 1.08
BA254 3.11 1.72 -3.45 5.67 4.59 5.38 5.68 5.47 18.02 16.04 16.64 1.08
BA255 2.63 1.36 -4.42 2.74 1.47 2.52 2.68 2.65 14.52 13.07 14.26 0.97
BA256 0.23 -1.07 -7.90 4.43 3.90 4.04 4.42 3.95 11.23 8.28 7.04 1.13
BF002 0.77
BF003 0.71
BF004 0.81
BFO05 0.89
BFO06 0.88
BF007 0.84
BF0O08 0.84
BFO09 0.83
BFO10 0.87
BFO11 0.86
BF012 0.85
BF013 0.72
BFO14 0.85
BF015 0.90
BF016 0.75
BF017 0.96
BFO18 0.97
BF019 0.65
BF020 0.66
BF021 0.68
BF022 0.85
BF023 0.97
BF024 0.93
BF025 0.97
BF027 0.80
BF028 0.88
BF029 1.02
BF030 0.93
BFO31 0.72
BF032 0.73
BF036 0.87
BF037 0.88
BFO38 0.61
BF039 0.89
BF040 1.53 0.45 -4.90 3.44 2.36 3.20 3.44 3.16 0.80
BF041 0.79
BF043 0.73
BF044 2.06 1.02 -4.56 3.77 2.74 3.70 3.78 3.67 11.63 11.84 11.31 0.72
BF045 0.69
BF046 0.84
BF047 2.61 1.33 -2.58 7.42 6.36 7.06 7.41 6.94 0.98
BF048 0.77
BFO50 0.77
BFO51 2.29 1.24 -3.54 4.11 2.82 3.82 4.06 3.88 14.07 12.15 12.44 0.72
BF052 0.71
BFO53 0.80
BF054 0.80
BFO55 0.81
BFO56 0.79
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Albite | Analcime | Anorthite | Beidellite-Ca | Beidellite-H | Beidellite-K | Beidellite-Mg | Beidellite-Na | Clinoptilolite-Ca | Clinoptilolite-K | Clinoptilolite-Na | Chalcedony
BFO57 0.82
BF058 0.80
BFO59 0.79
BFO60 1.21 0.10 -4.81 4.36 3.38 4.02 4.37 3.92 0.84
BFO61 0.78
BF063 0.75
BFO67 0.77
BFO68 0.75
BF069 0.73
BFO71 0.92
BF072 0.89
BFO73 0.90
BF074 2.24 1.05 -2.72 7.16 6.18 6.77 7.19 6.66 17.46 14.45 12.99 0.90
BF075 0.93
BFO76 0.88
BFO78 0.65
BF080 0.84
BF082 0.89
BFO83 0.89
BFO85 0.85
BF086 0.87
BF087 0.81
BFO88 0.77
BFO89 0.88
BF090 0.75
BF092 0.75
BF093 0.79
BF095 0.49
BF097 0.94
BF101 0.78
BF103 0.76
BF105 0.79
BF106 0.80
BF108 1.93 0.83 -2.71 6.58 5.56 6.14 6.58 6.05 0.80
BF109 0.80
BF110 0.80
BF111 2.69 1.34 -4.20 3.94 2.73 3.59 3.93 3.74 16.40 13.77 15.06 1.06
BF112 2.54 1.28 -2.19 6.89 5.78 6.77 6.90 6.37 18.91 18.65 14.19 0.96
BF113 1.00
BF114 2.53 1.17 -3.28 6.35 5.34 6.00 6.35 5.93 18.23 15.61 14.59 1.08
BF115 1.78 0.43 -4.50 4.98 3.99 4.56 4.97 4.50 16.35 12.97 12.07 1.11
BF116 1.86 0.60 -4.07 5.31 4.30 5.15 5.32 4.85 15.88 15.29 11.88 0.99
BF117 2.08 0.74 -4.16 5.33 4.33 4.98 5.33 4.91 1.07
BG029 0.90
BG030 0.87
BG031 0.93
BG033 0.98
BG034 0.66
BG036 0.71
BG037 0.73
BG038 0.68
BG040 0.47
BG041 0.75
BG042 0.76
BG043 0.71
BG045 0.73
BG046 0.93
BG047 0.69
BG051 -0.20
BG052 0.76
BG053 0.88
BG056 0.60
BG059 0.76
BG060 0.73
BG061 0.76
BG062 0.83
BG063 0.76
BG064 0.75
BG066 0.71
BG072 0.85
BG073 0.76
BG074 0.68
BG076 0.69
BG081 0.87
BG082 0.86
BG083 0.85
BG084 0.87
BG087 0.91
BG088 0.90
BG089 243 131 -2.92 6.66 5.65 6.31 6.70 6.32 16.00 13.49 13.22 0.79
BG091 0.98
BG093 0.89
BG095 0.68
BG098 0.89
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Albite | Analcime | Anorthite | Beidellite-Ca | Beidellite-H | Beidellite-K | Beidellite-Mg | Beidellite-Na | Clinoptilolite-Ca | Clinoptilolite-K | Clinoptilolite-Na | Chalcedony
BG104 0.88
BG107 0.91
BG108 0.80
BG109 0.88
BG110 0.94
BG112 0.87
BG113 0.87
BG114 0.84
BG115 0.86
BG116 0.82
BG117 0.86
BG118 0.84
BG119 0.82
BG121 0.88
BG122 0.93
BG124 0.85
BG128 0.83
BG130 0.89
BG132 0.92
BG133 0.91
BG134 0.92
BG137 0.91
BG139 0.93
BG154 0.84
BG155 0.87
BG156 0.86
BG157 0.76
BG158 0.75
BG159 0.75
BG161 0.76
BG163 0.92
BG164 0.88
BG165 0.91
BG166 0.94
BG168 0.94
BG170 0.78
BG171 0.76
BG172 2.87 1.63 -3.14 7.10 6.15 6.70 7.14 6.85 0.91
BG173 0.95
BG174 0.90
BG175 0.85
BG176 0.87
BG177 0.89
BG178 0.90
BG179 0.92
BG183 0.86
BG184 0.85
BG187 0.87
BG188 0.87
BG191 3.92 2.65 -0.58 9.93 8.98 9.58 9.94 9.62 21.37 18.78 18.87 0.91
BG194 2.00 0.81 -2.50 7.10 6.03 6.55 7.13 6.46 0.91
BG195 0.89
BG196 0.90
BG198 0.72
BG202 0.89
BG204 0.80
BG205 0.81
BG207 0.90
BG208 0.87
BG209 0.87
BG210 0.92
BG211 0.80
BG212 0.82
BG215 0.89
BG216 0.83
BG217 0.82
BG219 0.87
BG220 0.92
BG221 0.87
BG222 0.91
BG224 0.85
BG228 0.82
BG229 0.79
BG230 0.79
BG231 0.75
BG232 0.82
BG233 0.84
BG238 0.85
BG241 0.83
BG242 0.83
BG243 0.81
BG244 0.55
BG245 0.83
BG248 0.83
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Albite | Analcime | Anorthite | Beidellite-Ca | Beidellite-H | Beidellite-K | Beidellite-Mg | Beidellite-Na | Clinoptilolite-Ca | Clinoptilolite-K | Clinoptilolite-Na | Chalcedony
BG249 0.87
BG250 0.87
BG252 0.74
BG254 0.71
BG255 0.72
BG260 0.86
BG261 0.71
BG262 0.74
BG263 0.72
BG264 0.79
BG265 0.77
BG266 0.78
BG272 0.91
BG273 0.77
BG275 0.85
BG276 0.90
BG277 0.87
BG279 0.79
BG281 0.85
BG286 0.92
BG289 0.78
BG290 0.85
BG291 0.84
BG292 0.85
BG293 0.96
BG294 0.95
BG295 0.98
BG301 0.98
BG302 0.81
BG303 0.81
BG304 0.83
BG306 0.83
BG311 0.80
BG315 0.97
BG317 0.75
BG319 0.76
BG328 0.93
BG329 0.89
BG330 0.82
BG335 0.88
BG336 0.85
BG337 0.88
BG338 0.91
BG345 0.77
BG347 0.77
BG348 0.52
BG349 0.53
BG350 0.55
BG351 0.87
BG352 0.79
BG353 2.56 1.29 -2.39 7.93 6.96 7.55 7.94 7.42 0.97
BG354 0.80
BG355 0.83
BG356 0.83
BG358 0.76
BG360 0.79
BG361 0.95
BG363 0.72
BG364 0.73
BG365 0.92
BG370 2.50 1.39 -2.46 5.58 4.38 5.25 5.53 5.22 0.78
BG371 2.27 1.15 -2.98 5.23 4.05 4.92 5.17 4.86 15.69 13.47 12.54 0.81
BG372 0.79
BG373 0.83
BG375 0.90
BG376 0.80
BG377 0.81
BG379 0.92
BG380 0.89
BG385 2.34 1.15 -3.19 6.13 5.07 5.80 6.13 5.75 16.53 14.14 13.27 0.89
BG386 0.83
BG387 0.82
BG388 0.72
BG389 0.79
BG390 0.94
BG398 0.84
BG401 0.92
BG402 0.93
BG403 0.93
BG405 0.84
BG406 0.70
BG407 0.70
BG409 0.81
BG410 0.85

Page 15 of 45




Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Albite | Analcime | Anorthite | Beidellite-Ca | Beidellite-H | Beidellite-K | Beidellite-Mg | Beidellite-Na | Clinoptilolite-Ca | Clinoptilolite-K | Clinoptilolite-Na | Chalcedony
BG411 0.91
BG412 0.89
BG413 0.85
BG414 0.85
BG415 0.82
BG498 2.78 1.46 -3.89 3.39 2.08 2.67 3.22 3.21 1.02
BG499 231 0.94 -4.00 6.12 5.14 5.77 6.13 5.70 17.66 15.13 14.10 1.11
BG500 3.10 1.74 -3.56 3.97 2.67 3.72 3.99 3.82 17.26 15.57 16.36 1.05
BG502 1.00
BG503 1.89 0.56 -4.09 5.66 4.67 5.22 5.67 5.16 16.99 13.44 12.48 1.08
BG504 2.75 1.40 -2.75 6.30 5.21 5.93 6.31 5.89 18.73 15.84 15.17 1.05
BG505 1.97 0.66 -4.05 4.67 3.58 4.28 4.69 4.23 16.28 13.09 12.39 1.04
BG507 1.94 0.61 -4.42 4.37 3.28 4.00 4.38 3.96 16.01 13.11 12.45 1.07
BLO14 0.74
BLO15 0.74
BLO16 0.86
BLO17 0.87
BLO18 0.85
BLO19 0.84
BLO20 0.84
BLO21 0.83
BL022 0.74
BLO23 0.74
BLO24 0.71
BLO25 0.81
BLO26 0.83
BLO27 0.84
BLO28 0.81
BL029 0.79
BLO30 0.81
BLO31 0.77
BLO32 0.79
BLO33 0.77
BLO34 0.77
BLO35 0.82
BLO36 0.85
BLO37 0.81
BLO39 0.80
BLO40 0.80
BLO41 0.80
BLO42 0.79
BLO43 0.80
BLO44 0.80
BLO45 0.76
BLO46 0.77
BLO47 0.91
BL048 0.90
BLO49 0.83
BLO50 0.87
BLO52 0.90
BLO53 0.81
BLO54 0.90
BLO55 0.84
BLO56 0.89
BLO58 0.85
BLO59 0.82
BLO60 0.83
BLO61 0.78
BLO62 0.78
BLO63 0.92
BLO64 0.79
BLO65 0.84
BLO66 0.66
BLO67 0.89
BLO68 0.87
BLO69 0.77
BLO71 0.76
BLO73 0.86
BLO74 0.84
BLO75 0.81
BLO77 0.76
BLO78 0.72
BLO79 0.90
BLO8O 0.90
BLO81 0.89
BLO82 0.85
BLO83 0.89
BLO84 0.87
BLO85 0.85
BLO86 0.88
BLO87 0.84
BLO88 0.80
BLO89 0.81
BLO90 0.77
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Albite | Analcime | Anorthite | Beidellite-Ca | Beidellite-H | Beidellite-K | Beidellite-Mg | Beidellite-Na | Clinoptilolite-Ca | Clinoptilolite-K | Clinoptilolite-Na | Chalcedony
BLO91 0.87
BL092 0.87
BLO93 0.86
BLO95 0.82
BL096 0.81
BLO97 0.82
BLO98 0.89
BLO99 0.85
BL100 0.84
BL101 0.82
BL102 0.87
BL103 0.93
BL104 0.89
BL105 0.91
BL106 0.91
BL107 0.87
BL108 0.90
BL109 0.87
BL110 0.78
BL111 0.82
BL112 0.80
BL113 0.77
BL114 0.77
BL115 0.75
BL116 0.88
BL117 0.96
BL118 0.98
BL119 0.94
BL120 0.82
BL121 0.90
BL122 0.92
BL123 0.87
BL124 0.72
BL125 0.77
BL126 0.88
BL127 0.83
BL128 0.75
BL129 0.70
BL130 0.86
BL131 0.87
BL132 0.84
BL133 0.79
BL134 0.83
BL137 0.87
BL138 0.62
BL139 0.15
BL140 0.78
BL142 0.87
BL143 0.86
BL144 0.74
BL146 0.73
BL147 0.78
BL148 0.78
BL149 0.88
BL150 0.93
BL151 0.88
BL152 0.91
BL153 0.80
BL154 0.80
BL155 0.80
BL157 0.93
BL158 1.90 0.84 -3.21 5.84 4.79 5.38 5.87 5.41 14.86 11.05 11.14 0.75
BL159 0.96
BL160 0.96
BL161 0.94
BL163 0.72
BL164 0.69
BL165 0.82
BL166 0.84
BL167 0.85
BL168 0.94
BL169 0.93
BL170 0.93
BL171 0.95
BL172 0.93
BL173 0.94
BL174 0.92
BL175 0.91
BL176 0.91
BL177 0.89
BL179 0.81
BL180 0.84
BL181 0.81
BL184 0.80
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Albite | Analcime | Anorthite | Beidellite-Ca | Beidellite-H | Beidellite-K | Beidellite-Mg | Beidellite-Na | Clinoptilolite-Ca | Clinoptilolite-K | Clinoptilolite-Na | Chalcedony
BL185 0.86
BL186 0.81
BL187 0.96
BL188 0.92
BL189 0.76
BL190 0.88
BL191 0.97
BL192 0.89
BL193 0.86
BL194 0.90
BL195 0.84
BL196 0.85
BL197 0.79
BL198 0.86
BL199 0.79
BL200 0.79
BL201 0.98
BL202 0.87
BL203 0.83
BL204 0.82
BL205 0.98
BL206 0.84
BL207 0.77
BL208 0.83
BL209 0.90
BL210 0.91
BL211 0.81
BL212 0.88
BL213 0.91
BL214 0.92
BL215 0.62
BL216 0.67
BL217 3.13 2.07 -0.31 9.23 8.16 8.87 9.25 8.76 19.45 16.77 15.23 0.69
BL223 3.01 1.72 -2.85 4.03 2.65 3.70 4.03 3.79 17.51 15.01 15.70 0.98
BL224 2.75 1.40 -3.51 5.29 4.17 4.98 5.28 5.00 1.06
BL225 2.67 1.34 -4.15 5.17 4.08 5.23 5.24 4.95 16.61 18.43 15.06 1.04
BL226 1.78 0.59 -4.73 2.58 1.37 1.79 2.44 2.30 13.34 5.96 11.06 0.92
BL227 1.62 0.37 -4.39 5.33 4.37 4.93 5.35 4.84 15.54 12.34 11.16 1.00
BL228 2.72 1.46 -3.92 2.68 1.34 241 2.60 2.55 14.91 13.01 14.32 0.95
BL229 2.65 1.25 -3.57 6.16 5.10 5.77 6.18 5.77 18.50 15.60 15.28 1.12
BL230 2.90 1.44 -3.91 7.72 7.00 7.39 7.72 7.45 18.45 16.12 16.38 1.18
BL231 3.42 2.08 -1.71 9.01 8.18 8.63 9.00 8.68 20.12 17.09 17.34 1.01

Page 18 of 45




Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Calcite | Fe(OH); | Forsterite | Gibbsite | Goethite | lllite | Kaolinite | K-Feldspar | Laumontite | Montmor-Ca | Montmor-K | Montmor-Mg | Montmor-Na | Mordenite
BA0OO1 -0.08 -8.58

BA002 0.26 -7.29

BA003 0.26 -7.24

BAOO6 -0.21 -0.49 -8.26 4.69
BA0O07 0.09 -0.68 -7.06 4.50
BA008 0.11 -7.06

BAO10 -0.47 -1.04 -10.11 4.22
BAO11 0.34 -6.90

BAO12 0.64 -0.56 -6.36 4.67
BAO13 0.54 -6.46

BAO16 -0.01 0.52 -7.43 5.81
BA017 0.09 -7.74

BA018 0.55 -6.24

BAO19 0.53 -5.94

BA020 0.40 0.14 -2.96 5.21
BA022 -0.01 -6.34

BA023 -0.48 0.24 -7.81 5.36
BA025 0.10 -0.39 -5.21 4.71
BA026 0.21 -4.81

BA027 0.54 -0.25 -3.57 4.88
BA028 0.33 -0.45 -3.96 4.66
BA029 0.53 -3.55

BAO30 -0.27 1.15 -7.30 6.29
BAO31 0.39 -4.01

BA032 0.13 1.02 -6.84 6.22
BAO33 0.32 -0.50 -4.30 4.71
BAO34 0.42 -3.77

BAO35 -0.14 -0.08 -7.59 5.17
BAO36 0.23 -6.72

BA037 0.01 -6.57

BAO38 -0.02 -6.55

BAO41 -0.14 -0.15 -6.27 5.02
BA042 0.11 -0.66 -6.36 4.60
BA043 0.03 -6.70

BA044 0.03 -6.58

BA0O46 0.54 -5.25

BA047 0.66 -4.54

BA048 0.64 -4.57

BAO50 0.76 0.07 -1.61 5.17
BAO51 0.48 0.16 -2.75 5.25
BAO52 0.63 0.11 -1.89 5.19
BAO58 -0.29 -0.88 -8.50 4.35
BAO59 0.01 -7.28

BAO61 0.25 -6.54

BA062 -0.14 -5.94

BA063 -0.56 -0.13 -7.33 4.98
BAO64 -0.47 -0.13 -6.71 4.98
BA0O65 -0.53 -9.39

BAO66 0.00 -7.38

BA067 -0.04 -7.46

BA068 0.00 -5.88

BA069 -0.10 -6.01

BA070 0.52 0.10 -3.47 5.26
BAQO71 0.08 -0.26 -5.24 4.79
BAQ72 0.06 0.05 -4.61 5.10
BA073 0.18 -0.39 -5.15 4.71
BA074 0.23 -0.10 -4.87 5.00
BAQ75 0.33 -5.88

BAQ76 0.07 -6.89

BAQ077 -0.14 -7.70

BAQ78 0.48 -0.07 -2.11 5.02
BAQ79 0.37 0.00 -2.84 5.09
BA0O80 0.34 -5.37

BA081 -0.09 -7.70

BA082 -0.09 -7.13

BA083 0.11 -6.38

BA084 -0.32 -0.30 -6.95 4.94
BA085 -0.03 -5.88

BA087 0.11 -0.03 -6.06 5.10
BA088 0.19 -5.79

BA0O89 -0.04 -6.60

BA090 0.49 -0.96 -6.40 4.29
BA091 -0.11 -8.85

BA092 0.07 -8.07

BA093 -0.26 -0.48 -8.21 4.77
BA094 0.01 -6.75

BA095 0.00 -0.36 -6.74 4.82
BA097 0.29 -0.64 -6.98 4.61
BAQ098 0.32 -0.35 -6.55 4.87
BA099 0.17 -0.91 -6.81 4.33
BA100 -0.19 -8.20

BA101 0.00 -7.41

BA102 0.09 -1.08 -8.51 4.17
BA103 0.40 -7.25
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Calcite | Fe(OH); | Forsterite | Gibbsite | Goethite | lllite | Kaolinite | K-Feldspar | Laumontite | Montmor-Ca | Montmor-K | Montmor-Mg | Montmor-Na | Mordenite
BA104 0.38 -7.29

BA105 0.47 -6.77

BA106 0.29 -7.84

BA107 -0.21 -0.04 -7.98 5.25
BA110 0.17 -6.52

BA111 0.15 -6.57

BA112 -0.19 -0.98 -6.23 4.28
BA114 -0.09 -0.98 -6.52 4.28
BA115 0.20 -7.61

BA116 0.43 -6.72

BA117 0.32 -7.66

BA119 -0.01 0.22 -6.64 1.63 5.40 8.57 6.40 5.88 6.51 8.14 7.93 8.17 7.93 5.62
BA120 -0.32 -8.34

BA121 -0.32 -8.34

BA122 -0.08 -7.97

BA123 -0.09 -6.95

BA124 -0.50 -8.61

BA125 -0.01 -6.61

BA126 0.22 -5.32

BA127 -0.03 -6.41 1.56 7.63 5.89 4.94 5.61 7.27 6.96 7.32 6.96 4.45
BA128 0.07 -5.80

BA130 -0.35 -1.01 -9.82 4.28
BA131 -0.74 -10.75

BA132 -0.51 -10.00

BA133 -0.07 -0.03 -6.57 5.06
BA134 0.15 -5.75

BA135 0.09 -0.48 -5.85 4.64
BA136 -0.16 -0.07 -7.37 5.19
BA137 0.31 0.76 -3.36 5.72
BA138 0.29 0.86 -2.78 5.82
BA140 -0.89 -1.16 -10.33 4.10
BA141 -0.09 0.14 -7.24 5.38
BA142 0.03 -6.17

BA143 -0.03 -0.69 -6.53 4.49
BA144 0.11 -6.30

BA145 0.07 -6.17

BA146 -0.14 -6.77

BA147 0.50 -0.68 -7.30 4.58
BA148 0.55 -6.85

BA149 -0.07 -6.30

BA150 -0.10 -6.67

BA151 0.01 -5.86

BA152 0.07 -6.01

BA153 0.28 -5.69

BA154 0.15 -5.93

BA155 -0.09 -0.21 -8.48 5.05
BA156 0.02 -6.85

BA157 -0.02 -6.86

BA158 0.28 -5.79

BA159 0.12 -7.28

BA160 -0.15 -8.31

BA161 0.06 -6.90

BA162 -0.16 -7.79

BA163 0.01 -6.74

BA164 0.10 -6.25

BA165 -0.12 -7.04

BA166 0.36 -6.06

BA167 0.38 -6.90

BA168 0.39 -7.81

BA169 0.87 -1.18 -6.81 4.07
BA170 0.02 -5.92

BA171 0.01 0.67 -6.63 1.98 5.90 8.56 6.73 5.35 6.23 8.01 7.73 8.11 7.63 4.73
BA174 -0.04 0.45 -8.70 5.74
BA175 0.56 -0.45 -3.82 4.73
BA177 0.03 0.45 -4.05 5.50
BA178 0.10 0.74 -3.51 5.76
BA179 0.19 -0.14 -5.59 1.47 5.06 7.98 5.78 5.53 5.96 7.53 7.34 7.60 7.31 4.87
BA182 -0.10 -6.37 0.60 5.73 4.07 4.37 3.87 5.93 5.70 6.00 5.71 3.94
BA183 -0.21 -6.74

BA185 0.37 -0.69 -4.02 4.47
BA186 0.22 -0.63 -4.51 4.52
BA187 0.16 -4.74

BA188 0.01 -0.24 -5.85 4.91
BA189 -0.02 -1.09 -7.60 4.20
BA190 0.24 -0.47 -6.61 4.74
BA191 -0.03 -8.82

BA192 0.23 -0.19 -4.29 4.93
BA193 0.38 -4.05

BA194 0.14 0.12 -3.70 5.14
BA195 -0.02 -0.15 -5.43 4.87
BA196 0.06 0.14 -4.24 0.81 5.16 6.62 4.35 5.00 5.18 6.46 6.26 6.51 6.35 4.39
BA197 0.06 -0.21 -7.49 5.03
BA198 0.14 -7.19

BA199 0.18 -0.33 -6.56 4.89
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Calcite | Fe(OH); | Forsterite | Gibbsite | Goethite | lllite | Kaolinite | K-Feldspar | Laumontite | Montmor-Ca | Montmor-K | Montmor-Mg | Montmor-Na | Mordenite
BA200 -0.31 -8.48

BA201 -0.13 -1.09 -9.77 4.21

BA202 0.04 -8.99

BA203 -0.02 -9.33

BA204 -0.24 -0.80 -8.75 4.48

BA205 -0.01 -7.67

BA206 0.13 -6.75

BA207 0.24 -5.92

BA208 0.16 -6.30

BA210 -0.17 -0.08 -7.78 5.12

BA211 -0.12 0.99 -7.21 6.20

BA213 -0.18 0.30 -7.77 5.51

BA223 0.25 -0.56 -7.68 4.72

BA224 0.27 -7.08

BA225 0.13 -7.46

BA226 0.01 -0.30 -6.17 4.86

BA227 -0.14 -0.55 -6.59 4.59

BA228 0.18 -0.14 -5.36 5.02

BA229 -0.02 -0.17 -7.87 5.13

BA231 0.28 -6.70

BA232 0.25 -6.57

BA233 0.35 -6.27

BA234 0.11 -5.72

BA236 -0.01 -0.94 -7.84 4.31

BA238 -0.22 0.46 -8.76 5.69

BA239 0.15 -0.79 -7.43 4.50

BA240 0.34 -6.73

BA241 0.37 -6.37

BA242 0.18 -6.37

BA243 -0.38 0.33 -7.72 5.55

BA252 0.18 -4.74 -0.60 3.85 2.11 3.71 3.44 5.17 4.72 5.17 5.03 4.50
BA253 0.00 -0.47 -6.07 -0.29 4.70 4.39 2.81 3.92 3.66 5.56 5.13 5.54 5.43 4.74
BA254 -0.37 -1.17 -6.38 0.40 4.00 6.12 4.19 4.89 4.30 6.55 6.34 6.63 6.42 5.06
BA255 -0.21 -1.64 -4.61 -0.82 3.40 3.70 1.56 4.20 2.80 4.58 4.42 4.58 4.56 4.13
BA256 -1.69 -4.99 -13.80 0.10 0.28 3.34 3.63 2.60 0.22 4.40 4.09 4.47 4.00 2.96
BF002 -0.17 -0.03 -6.67 5.13

BF003 -0.02 -1.18 -6.82 4.03

BF004 -0.01 -7.26

BFO05 0.15 -6.99

BFO06 -0.13 -6.97

BF007 -0.11 -0.71 -6.90 4.48

BF0O08 0.09 -6.04

BFO09 0.38 -5.99

BF010 -0.41 -7.63

BFO11 -0.20 -6.71

BF012 -0.11 -6.34

BF013 0.53 -6.40

BFO14 0.14 -0.71 -6.33 4.48

BF015 0.26 -6.24

BF016 0.19 0.45 -8.08 5.70

BF017 0.23 -6.71

BFO18 0.07 -7.43

BF019 0.50 -6.24

BF020 0.47 -6.14

BF021 0.39 -6.44

BF022 0.29 -0.70 -7.56 4.56

BF023 -0.14 -0.31 -7.28 4.85

BF024 0.03 -6.38

BF025 0.21 -5.69

BF027 0.31 -7.56

BF028 0.62 -7.68

BF029 -0.16 -7.70

BF030 -0.28 -0.21 -6.86 4.97

BFO31 -0.62 -9.82

BF032 -0.53 -9.75

BF036 0.20 -7.04

BF037 0.31 -6.56

BFO38 -1.13 -0.55 -11.23 4.72

BF039 -0.25 0.93 -8.41 6.24

BF040 -0.18 -6.65 -0.13 4.03 2.58 3.69 2.20 4.54 4.38 4.61 4.33 3.07
BF041 0.15 -5.22

BF043 -0.64 0.30 -5.95 5.37

BF044 -0.81 0.35 -6.88 0.12 5.42 4.59 2.95 4.14 2.21 4.58 4.59 4.67 4.56 3.05
BF045 -0.78 0.40 -6.55 5.45

BF046 0.59 -7.18

BF047 -0.02 -7.77 1.42 7.59 5.95 5.11 5.37 7.55 7.27 7.62 7.14 4.91
BF048 0.03 -0.70 -6.83 4.49

BFO50 0.00 -0.21 -8.24 5.05

BFO51 0.48 0.23 -5.18 0.25 5.44 5.00 3.13 4.19 3.60 5.27 5.06 5.31 5.12 3.53
BF052 0.50 -0.27 -5.38 4.95

BFO53 0.03 -7.42

BF054 -0.03 -7.38

BFO55 0.01 -7.12

BFO56 0.02 0.02 -5.71 5.13
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Calcite | Fe(OH); | Forsterite | Gibbsite | Goethite | lllite | Kaolinite | K-Feldspar | Laumontite | Montmor-Ca | Montmor-K | Montmor-Mg | Montmor-Na | Mordenite
BFO57 0.11 -7.04

BF058 0.07 -0.75 -7.50 4.42

BFO59 0.08 -7.46

BFO60 -0.05 -7.85 0.27 4.51 3.43 3.54 2.44 5.04 4.77 5.12 4.67 3.14
BFO61 -0.04 1.01 -6.99 6.21

BF063 0.11 -0.20 -6.88 5.04

BFO67 0.39 -7.34

BFO68 0.42 -0.55 -7.26 4.67

BF069 0.46 -7.03

BFO71 0.20 0.21 -6.66 5.28

BF072 0.02 -0.26 -7.31 4.79

BFO73 0.33 0.19 -6.19 5.25

BF074 -0.16 -0.85 -7.86 1.41 4.37 7.19 5.81 4.65 4.79 7.15 6.84 7.26 6.73 4.37
BF075 0.07 -0.80 -6.99 4.41

BFO76 0.29 -6.20

BFO78 0.07 0.58 -8.25 5.87

BF080 0.14 -6.54

BF082 0.01 -7.90

BFO83 -0.33 -0.69 -8.70 4.55

BFO85 -0.11 -0.85 -7.63 4.37

BF086 -0.09 -7.64

BF087 0.71 0.90 -6.17 6.17

BFO88 0.03 -0.25 -6.50 4.90

BFO89 0.19 -0.05 -6.16 5.19

BF090 0.15 -0.18 -6.02 4.95

BF092 0.04 0.14 -6.44 5.26

BF093 0.02 0.38 -6.71 5.53

BF095 0.18 0.00 -6.22 5.16

BF097 -0.12 -0.60 -7.06 4.64

BF101 -0.05 0.05 -6.96 5.20

BF103 -0.02 0.66 -6.50 5.79

BF105 0.20 -5.94

BF106 0.19 -6.08

BF108 0.24 -7.52 1.26 6.62 5.35 4.27 4.51 6.66 6.30 6.74 6.21 3.91
BF109 0.27 -7.43

BF110 0.25 -7.46

BF111 -0.05 -1.20 -5.01 -0.38 3.94 4.57 2.61 4.27 3.46 5.53 5.26 5.59 5.40 4.60
BF112 0.09 -0.16 -6.19 1.12 5.02 7.70 5.37 5.79 5.36 7.33 7.28 7.41 6.88 4.81
BF113 -0.27 -4.44 -7.34 0.72

BF114 -0.18 -2.71 -7.46 0.73 2.45 6.47 4.84 4.79 4.46 6.83 6.56 6.90 6.48 4.89
BF115 -0.09 -3.04 -7.56 0.09 2.10 4.95 3.63 3.99 3.25 5.84 5.50 5.91 5.44 4.35
BF116 -0.26 -4.34 -7.32 0.42 0.82 5.83 4.04 4.80 3.49 6.00 5.92 6.09 5.62 4.12
BF117 -0.17 -7.47 0.30 5.47 3.98 4.33 3.57 6.09 5.82 6.17 5.75 4.45
BG029 -0.27 -8.87

BG030 -0.18 -7.99

BG031 -0.43 -9.64

BG033 0.28 -0.96 -7.05 4.30

BG034 0.19 -7.70

BG036 0.09 -6.40

BG037 0.16 -5.86

BG038 -0.17 -8.09

BG040 0.15 -0.68 -8.48 4.56

BG041 0.17 -0.18 -5.37 4.95

BG042 0.13 -0.20 -5.45 4.93

BG043 -0.12 0.93 -6.77 6.00

BG045 -0.02 0.61 -6.49 5.69

BG046 -0.28 0.73 -7.35 5.89

BG047 0.25 0.81 -5.46 5.90

BG051 -0.03 -6.89

BG052 -0.14 -6.36

BG053 -0.14 0.62 -7.46 5.84

BG056 0.03 -0.07 -6.78 5.14

BG059 -0.22 0.29 -8.04 5.45

BG060 0.27 0.32 -6.00 5.48

BG061 0.27 -0.94 -6.01 4.22

BG062 0.07 -7.31

BG063 0.34 -0.34 -6.08 4.83

BG064 0.20 -6.58

BG066 0.41 0.93 -5.87 6.06

BG072 0.30 -0.05 -6.87 5.19

BG073 0.19 0.84 -6.62 5.97

BG074 0.43 0.91 -5.76 6.02

BG076 0.40 0.11 -5.94 5.24

BG081 -0.14 -0.72 -8.29 4.50

BG082 0.26 -0.55 -6.91 4.67

BG083 0.23 -0.80 -7.03 4.40

BG084 0.62 -0.20 -5.87 5.08

BG087 0.08 0.61 -5.87 5.76

BG088 -0.08 -0.07 -6.69 5.07

BG089 0.04 -0.87 -7.47 1.35 4.35 6.88 5.48 4.49 4.41 6.75 6.48 6.86 6.48 4.03
BG091 0.11 -6.60

BG093 0.37 -0.85 -6.09 4.38

BG095 -0.26 -0.38 -8.14 4.77

BG098 0.13 1.16 -5.77 6.29
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Calcite | Fe(OH); | Forsterite | Gibbsite | Goethite | lllite | Kaolinite | K-Feldspar | Laumontite | Montmor-Ca | Montmor-K | Montmor-Mg | Montmor-Na | Mordenite
BG104 -0.19 -8.29

BG107 0.08 -7.13

BG108 0.18 -6.77

BG109 0.10 -0.11 -7.23 5.08
BG110 -0.02 -0.96 -7.44 4.30
BG112 0.28 -1.07 -8.23 4.21
BG113 -0.01 -7.91

BG114 0.20 -6.97

BG115 0.20 -7.05

BG116 -0.31 -7.55

BG117 -0.29 -0.67 -8.07 4.46
BG118 0.01 -0.48 -6.81 4.64
BG119 0.04 -6.74

BG121 -0.05 0.16 -8.41 5.38
BG122 0.28 -7.04

BG124 0.14 -0.55 -6.65 4.68
BG128 0.14 -6.93

BG130 -0.08 -1.14 -6.43 4.11
BG132 -0.15 -0.54 -7.43 4.68
BG133 0.11 -0.81 -6.55 4.40
BG134 0.04 -0.84 -6.88 4.39
BG137 0.07 -0.90 -7.13 4.34
BG139 0.11 -7.76

BG154 0.18 -7.25

BG155 0.19 -7.29

BG156 0.17 -7.29

BG157 -0.17 -0.28 -6.19 4.87
BG158 -0.09 -5.78

BG159 -0.08 -5.80

BG161 0.00 -7.86

BG163 0.06 -0.67 -7.46 4.58
BG164 0.33 -0.94 -6.70 4.31
BG165 0.23 -7.10

BG166 0.25 0.54 -6.56 5.78
BG168 0.27 -0.20 -6.46 5.04
BG170 0.01 -0.87 -7.18 4.36
BG171 -0.05 -6.69

BG172 -0.53 -8.23 1.40 7.06 5.81 4.52 4.52 7.09 6.77 7.21 6.92 4.55
BG173 -0.28 -7.30

BG174 -0.54 -8.49

BG175 -0.08 -7.61

BG176 0.12 -7.21

BG177 0.13 -7.15

BG178 0.28 -0.30 -6.88 4.94
BG179 -0.09 -0.84 -7.35 4.40
BG183 -0.17 -8.14

BG184 0.03 -7.32

BG187 0.09 -0.72 -7.20 4.47
BG188 -0.04 -7.61

BG191 0.24 -0.47 -8.50 2.60 4.77 9.89 8.21 5.88 7.00 9.05 8.77 9.14 8.81 5.65
BG194 0.35 -6.96 1.34 7.04 5.69 4.37 5.13 7.32 6.86 7.43 6.76 4.42
BG195 0.42 -6.81

BG196 0.39 -6.83

BG198 -0.35 1.07 -7.57 6.32
BG202 0.25 -1.03 -7.18 4.24
BG204 -0.08 -8.23

BG205 -0.11 -1.20 -8.59 4.05
BG207 -0.04 -8.00

BG208 0.03 -7.91

BG209 -0.01 -7.11

BG210 0.04 -7.91

BG211 -0.22 0.07 -5.99 5.19
BG212 0.21 -0.08 -4.58 5.05
BG215 0.05 -1.26 -6.90 3.97
BG216 0.15 -7.62

BG217 0.01 -0.36 -7.22 4.89
BG219 -0.27 -8.13

BG220 0.07 -0.62 -6.86 4.62
BG221 -0.21 -8.14

BG222 -0.16 -7.25

BG224 0.26 0.77 -5.98 6.01
BG228 -0.20 0.19 -5.16 5.33
BG229 0.27 -0.02 -3.79 5.12
BG230 0.18 0.18 -5.66 5.32
BG231 0.07 -6.26

BG232 -0.05 -0.90 -7.67 4.33
BG233 0.00 -0.18 -6.80 5.08
BG238 0.14 0.08 -7.21 5.27
BG241 0.46 -3.25

BG242 0.43 -0.25 -3.44 491
BG243 0.13 -0.31 -5.15 4.84
BG244 -0.02 -0.11 -5.85 5.03
BG245 -0.10 -0.59 -6.00 4.56
BG248 -0.06 -0.38 -7.17 4.89
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Calcite | Fe(OH); | Forsterite | Gibbsite | Goethite | lllite | Kaolinite | K-Feldspar | Laumontite | Montmor-Ca | Montmor-K | Montmor-Mg | Montmor-Na | Mordenite
BG249 -0.19 -0.38 -8.08 4.88
BG250 0.01 -0.20 -6.67 5.06
BG252 0.05 0.01 -6.32 5.20
BG254 -0.33 -7.75

BG255 0.00 -0.26 -6.45 4.89
BG260 -0.03 -0.38 -7.16 4.89
BG261 0.12 -6.12

BG262 0.03 -6.55

BG263 0.03 -6.42

BG264 0.06 -0.60 -6.72 4.64
BG265 0.05 0.99 -6.84 6.23
BG266 0.04 -0.42 -6.60 4.82
BG272 -0.34 -0.35 -8.52 4.97
BG273 -0.16 -0.12 -7.43 5.12
BG275 0.05 0.10 -6.95 5.36
BG276 0.15 -0.68 -6.83 4.58
BG277 -0.08 -0.28 -7.21 4.98
BG279 0.00 0.09 -6.73 5.27
BG281 0.12 -0.74 -6.29 4.46
BG286 0.20 -0.98 -6.40 4.28
BG289 0.18 -0.69 -6.27 4.50
BG290 -0.48 -7.60

BG291 -0.11 -7.47

BG292 -0.24 -7.98

BG293 -0.58 -9.24

BG294 0.02 -0.13 -6.85 5.13
BG295 -0.13 -7.22

BG301 -0.10 -0.38 -7.21 4.89
BG302 0.44 -7.16

BG303 0.30 -0.74 -7.97 4.54
BG304 0.49 -7.13

BG306 0.06 -8.35

BG311 0.37 -0.73 -7.44 4.54
BG315 0.44 -0.43 -5.77 4.82
BG317 0.04 0.72 -8.80 6.00
BG319 0.08 -0.78 -8.96 4.48
BG328 0.20 -5.56

BG329 0.08 0.21 -6.13 5.44
BG330 0.20 -7.76

BG335 0.09 -7.77

BG336 -0.10 -8.46

BG337 -0.12 -8.53

BG338 -0.13 -1.21 -8.83 4.02
BG345 -0.01 -0.75 -6.93 4.45
BG347 -0.03 -6.94

BG348 -0.76 -10.04

BG349 -0.99 -11.19

BG350 -0.83 -10.53

BG351 -0.34 -0.05 -9.25 5.19
BG352 -0.04 -8.16

BG353 0.13 -8.45 1.66 7.88 6.44 5.04 5.39 7.73 7.42 7.81 7.29 4.86
BG354 0.59 -4.49

BG355 0.47 -0.52 -4.91 4.61
BG356 0.46 -4.92

BG358 0.36 -0.35 -7.11 4.90
BG360 0.40 -0.18 -7.36 5.07
BG361 -0.42 -0.47 -9.23 4.79
BG363 0.12 0.15 -5.71 5.24
BG364 0.21 0.08 -5.45 5.19
BG365 -0.48 -0.50 -9.11 4.74
BG370 0.30 -5.77 0.76 6.19 4.33 4.62 4.62 6.24 5.98 6.26 5.95 4.09
BG371 0.20 -0.54 -6.19 0.59 4.60 5.80 4.03 4.49 4.17 5.94 5.71 5.96 5.64 3.94
BG372 0.21 -6.12

BG373 -0.73 0.23 -9.56 5.47
BG375 0.33 0.01 -5.71 5.20
BG376 0.56 -0.28 -7.25 4.98
BG377 0.44 -7.62

BG379 -0.47 1.44 -8.82 6.64
BG380 -0.15 -7.92

BG385 -0.42 -0.81 -7.32 0.95 4.41 6.42 4.87 4.57 4.30 6.51 6.26 6.58 6.20 4.23
BG386 -0.24 -6.67

BG387 -0.27 -7.02

BG388 -0.10 0.74 -9.08 6.03
BG389 -0.22 0.28 -9.42 5.59
BG390 -1.06 -0.58 -10.22 4.71
BG398 -0.08 -0.30 -8.48 4.98
BG401 -1.31 -1.42 -11.72 3.87
BG402 -1.01 -1.25 -10.56 4.04
BG403 -0.90 -9.54

BG405 0.01 -0.23 -6.71 4.96
BG406 -0.10 -7.57

BG407 0.06 -0.70 -6.74 4.53
BG409 -0.15 -0.35 -6.96 4.83
BG410 -0.20 0.16 -7.29 5.37
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Calcite | Fe(OH); | Forsterite | Gibbsite | Goethite | lllite | Kaolinite | K-Feldspar | Laumontite | Montmor-Ca | Montmor-K | Montmor-Mg | Montmor-Na | Mordenite
BG411 -0.02 -7.49

BG412 0.13 -7.29

BG413 0.07 -6.71

BG414 -0.16 0.10 -7.39 5.30
BG415 -0.01 -6.66

BG498 0.15 -5.44 -0.62 3.38 2.05 3.15 3.55 5.00 4.36 4.91 4.90 4.54
BG499 -0.09 -6.21 -7.95 0.64 -0.97 6.18 4.70 4.61 4.01 6.66 6.40 6.76 6.33 4.77
BG500 0.20 -3.09 -3.41 -0.40 2.03 5.04 2.54 4.81 4.01 5.82 5.64 5.91 5.74 4.89
BG502 -0.36 -1.60 -8.63 3.56
BG503 -0.01 -1.50 -7.74 0.47 3.71 5.60 4.30 4.15 3.74 6.31 5.94 6.39 5.88 4.44
BG504 0.02 -1.77 -6.21 0.70 3.36 6.60 4.74 4.89 4.86 6.97 6.67 7.05 6.63 5.01
BG505 -0.03 -2.42 -6.08 0.00 2.69 4.96 3.34 4.11 3.49 5.80 5.48 5.89 5.43 4.30
BG507 0.01 -1.82 -6.18 -0.16 3.31 4.69 3.06 4.08 3.22 5.61 5.31 5.69 5.27 4.28
BLO14 0.18 -6.15

BLO15 0.26 -5.77

BLO16 0.12 -6.66

BLO17 0.14 -6.64

BLO18 -0.11 -7.52

BLO19 -0.10 -7.42

BLO20 0.13 -6.60

BLO21 0.00 -0.11 -7.02 5.15
BL022 0.53 -0.67 -6.26 4.51
BLO23 0.57 -6.15

BLO24 0.40 -6.81

BLO25 0.00 -6.77

BLO26 0.30 -0.60 -5.54 4.56
BLO27 0.28 -5.56

BLO28 -0.06 -8.11

BL029 0.11 -0.97 -8.96 4.30
BLO30 0.11 -1.27 -8.98 4.00
BLO31 0.03 -1.60 -9.61 3.66
BLO32 -0.03 -0.22 -7.19 5.03
BLO33 0.24 -0.39 -5.92 4.84
BLO34 0.24 -0.42 -5.99 4.82
BLO35 -0.33 -9.75

BLO36 0.23 -7.13

BLO37 -0.01 -0.47 -6.86 4.78
BLO39 0.21 -0.98 -7.72 4.28
BLO40 0.18 -7.55

BLO41 0.39 -7.27

BLO42 0.37 -0.02 -6.33 5.21
BLO43 0.35 -0.04 -6.34 5.20
BLO44 0.26 -0.11 -6.70 5.13
BLO45 -0.64 | -0.33 -9.50 4.96
BLO46 -1.62 -1.72 -12.46 3.48
BLO47 -2.17 -1.38 -14.32 3.99
BL048 -1.05 -0.65 -10.35 4.63
BLO49 -0.76 -9.72

BLO50 0.00 -5.91

BLO52 -0.76 -0.33 -9.27 4.96
BLO53 -0.89 -0.51 -9.67 4.73
BLO54 -1.19 -0.91 -10.77 4.43
BLO55 -1.37 -0.83 -11.43 4.47
BLO56 0.66 -0.83 -5.88 4.52
BLO58 -1.10 -1.14 -10.20 4.12
BLO59 -0.55 -8.51

BLO60 -0.69 -1.02 -8.98 4.25
BLO61 -0.41 0.16 -8.83 5.40
BLO62 -0.70 -9.81

BLO63 -0.69 -0.23 -10.20 5.06
BLO64 -0.43 -8.76

BLO65 -0.86 -10.70

BLO66 -0.63 -0.19 -9.66 5.00
BLO67 -0.93 -0.80 -11.13 4.51
BLO68 0.05 0.59 -6.81 5.81
BLO69 0.27 -6.02

BLO71 -0.15 -0.61 -7.66 4.63
BLO73 -0.26 -8.77

BLO74 -0.21 -0.58 -8.88 4.69
BLO75 -0.35 -9.04

BLO77 -0.06 -0.26 -6.75 4.89
BLO78 0.32 -5.25

BLO79 -0.01 0.39 -9.23 5.68
BLO8O 0.12 0.40 -8.70 5.68
BLO81 0.19 0.45 -8.35 5.74
BLO82 -0.87 -10.30

BLO83 -1.10 -1.27 -11.19 4.02
BLO84 -0.82 -0.92 -10.27 4.37
BLO85 0.26 -7.85

BLO86 0.06 -8.72

BLO87 0.43 -7.26

BLO88 0.07 -0.89 -6.58 4.35
BLO89 0.03 -7.04

BLO90 -0.03 -7.26
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Calcite | Fe(OH); | Forsterite | Gibbsite | Goethite | lllite | Kaolinite | K-Feldspar | Laumontite | Montmor-Ca | Montmor-K | Montmor-Mg | Montmor-Na | Mordenite
BLO91 -0.02 -1.06 -8.29 4.22
BL092 0.13 -7.55

BLO93 -0.14 -8.66

BLO95 0.34 -4.77

BL096 0.33 -4.72

BLO97 0.52 -3.87

BLO98 0.18 -0.56 -8.00 4.78
BLO99 -0.26 -1.11 -8.52 4.18
BL100 -0.32 -8.78

BL101 -0.40 -1.11 -9.27 4.17
BL102 0.19 -7.41

BL103 -0.15 -1.13 -8.91 4.15
BL104 -0.09 -0.72 -8.38 4.54
BL105 0.13 -7.99

BL106 -0.06 -8.69

BL107 -0.15 -1.20 -9.38 4.08
BL108 -0.17 -1.26 -9.51 4.04
BL109 -0.21 -9.16

BL110 0.00 0.24 -7.57 5.52
BL111 -0.01 0.20 -7.48 5.48
BL112 0.00 0.15 -7.53 5.43
BL113 0.26 -1.01 -5.93 4.26
BL114 0.15 -6.24

BL115 0.17 -0.65 -6.36 4.60
BL116 -0.37 -1.16 -8.98 4.14
BL117 -1.41 -1.77 -13.09 3.56
BL118 -1.61 -3.05 -14.25 2.28
BL119 -1.45 -1.82 -13.08 3.50
BL120 -0.09 -7.08

BL121 -0.56 -1.04 -10.35 4.26
BL122 -0.44 -0.77 -9.91 4.53
BL123 -0.29 -0.84 -9.13 4.45
BL124 -0.80 -0.14 -9.11 5.10
BL125 -0.90 -9.10

BL126 -1.32 -0.25 -12.04 5.10
BL127 -1.36 -0.45 -11.70 4.86
BL128 -0.80 -0.22 -9.08 5.02
BL129 -1.05 -0.26 -9.48 4.95
BL130 -1.20 -0.56 -10.72 4.79
BL131 -1.10 0.78 -10.47 6.09
BL132 -0.25 -7.51

BL133 -0.25 -0.09 -7.34 5.12
BL134 -0.39 -0.04 -7.94 5.16
BL137 -0.32 -8.32

BL138 -0.10 -0.47 -7.83 4.74
BL139 1.14 -6.51

BL140 -0.40 -0.03 -7.82 5.19
BL142 0.02 -0.12 -6.10 5.10
BL143 -0.14 -0.59 -8.05 4.65
BL144 -0.08 -0.65 -6.48 4.61
BL146 -0.09 -6.41

BL147 -0.35 -0.71 -8.29 4.56
BL148 -0.31 -7.91

BL149 -0.62 -1.28 -11.06 4.04
BL150 -1.18 -10.74

BL151 -0.83 -9.41

BL152 -1.10 -10.38

BL153 0.01 -0.10 -5.99 5.05
BL154 0.04 -0.28 -6.04 4.88
BL155 0.01 -0.57 -6.06 4.59
BL157 -1.17 -11.17

BL158 -0.16 -0.21 -7.02 1.02 4.98 5.94 4.76 3.84 3.92 6.16 5.78 6.27 5.81 3.58
BL159 -1.45 -1.78 -12.23 3.53
BL160 -1.46 -12.12

BL161 -1.56 -12.55

BL163 0.18 -0.32 -5.93 4.82
BL164 0.21 -0.47 -5.52 4.65
BL165 -0.41 -0.14 -8.29 5.12
BL166 -0.62 -1.07 -9.83 4.19
BL167 -0.56 -9.86

BL168 -0.80 -1.59 -11.54 3.71
BL169 -0.60 -10.65

BL170 -0.65 -10.78

BL171 0.05 -0.69 -7.37 4.63
BL172 -1.24 -2.61 -13.05 2.68
BL173 -1.17 -12.76

BL174 -0.85 -11.49

BL175 -0.55 -0.98 -10.08 4.33
BL176 -0.63 -10.31

BL177 -0.67 -10.42

BL179 0.07 -0.21 -6.14 5.09
BL180 -0.13 -0.21 -6.95 5.09
BL181 0.07 -0.51 -6.13 4.79
BL184 -0.37 -0.48 -7.32 4.78
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Calcite | Fe(OH); | Forsterite | Gibbsite | Goethite | lllite | Kaolinite | K-Feldspar | Laumontite | Montmor-Ca | Montmor-K | Montmor-Mg | Montmor-Na | Mordenite
BL185 -0.76 -9.49

BL186 -0.59 -9.08

BL187 -0.81 -0.63 -10.33 4.71

BL188 -1.17 -1.77 -11.30 3.52

BL189 -0.74 -0.69 -9.69 4.55

BL190 -0.58 -0.20 -9.07 5.07

BL191 -0.87 -0.74 -10.58 4.61

BL192 -0.97 -0.56 -10.74 4.72

BL193 0.19 -1.10 -8.25 4.18

BL194 -0.49 -1.62 -10.45 3.66

BL195 0.25 -8.38

BL196 0.26 -0.50 -7.55 4.75

BL197 0.12 -0.11 -7.62 5.10

BL198 -0.11 -0.80 -8.79 4.46

BL199 -1.54 -2.22 -13.66 3.02

BL200 -0.74 -10.48

BL201 -1.09 -1.43 -12.68 3.97

BL202 -1.01 -1.34 -11.70 3.96

BL203 -0.98 -1.40 -11.65 3.87

BL204 -1.96 -4.06 -15.51 1.20

BL205 -1.09 -1.43 -12.68 3.97

BL206 -0.87 -0.72 -11.32 4.57

BL207 0.20 -0.06 -8.01 5.24

BL208 -0.62 -0.99 -9.79 4.25

BL209 -0.38 -0.47 -9.34 4.81

BL210 -1.17 -1.83 -12.55 3.45

BL211 -0.58 0.84 -9.77 6.06

BL212 -0.51 -1.04 -9.35 4.23

BL213 -1.04 -1.65 -11.72 3.70

BL214 -0.85 -1.39 -10.93 3.90

BL215 0.17 0.14 -6.36 5.44

BL216 0.84 0.16 -5.44 5.42

BL217 0.41 -0.48 -7.15 2.60 4.77 9.52 7.77 5.57 6.86 8.55 8.27 8.65 8.15 4.69
BL223 0.58 -0.44 -2.51 -0.33 4.62 5.14 2.57 4.74 4.45 5.91 5.65 5.98 5.74 4.78
BL224 -0.06 -6.15 0.26 5.77 3.85 4.74 4.16 6.29 6.05 6.35 6.07 4.81
BL225 0.26 -5.24 -6.05 0.30 0.01 6.34 3.87 5.64 3.71 6.24 6.39 6.39 6.09 4.61
BL226 -0.02 -1.09 -6.14 -0.80 3.93 2.28 1.51 2.21 2.33 4.12 3.40 4.05 3.90 3.54
BL227 -0.45 -2.29 -7.87 0.46 2.91 5.31 4.12 3.93 3.26 5.94 5.61 6.04 5.52 3.98
BL228 -0.04 -4.74 -3.74 -0.88 0.25 3.72 1.43 4.24 3.14 4.64 4.45 4.63 4.59 4.20
BL229 0.45 -6.84 -6.88 0.61 -1.59 6.35 4.65 4.73 4.46 6.90 6.60 7.01 6.60 5.05
BL230 -1.34 -2.30 -11.07 1.31 2.92 7.17 6.19 4.81 4.15 7.28 7.04 7.36 7.09 5.21
BL231 -0.90 -2.47 -9.59 2.03 2.67 8.64 7.33 5.30 5.85 8.24 7.93 8.31 7.98 5.43
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Nontronite-Ca | Nontronite-H | Nontronite-K | Nontronite-Mg | Nontronite-Na | Quartz | Saponite-Ca | Saponite-H | Saponite-K | Saponite-Mg | Saponite-Na | SiO2(am)
BA0OO1 1.12 -0.25
BA002 1.09 -0.27
BA0O3 1.10 -0.26
BA006 1.23 -0.09
BA0O07 1.21 -0.11
BA008 1.23 -0.09
BA010 1.16 -0.22
BAO11 1.14 -0.21
BA012 1.13 -0.23
BA013 1.14 -0.21
BAO16 1.11 -0.29
BA017 1.07 -0.29
BA018 1.02 -0.33
BA019 1.02 -0.33
BA020 1.02 -0.24
BA022 1.06 -0.26
BA023 1.09 -0.20
BA025 1.05 -0.23
BA026 1.04 -0.24
BA027 1.07 -0.23
BA028 1.05 -0.24
BA029 1.06 -0.24
BAO30 1.07 -0.23
BAO31 1.03 -0.25
BA032 1.20 -0.14
BAO33 111 -0.24
BAO34 1.10 -0.23
BAO35 1.27 -0.09
BA036 1.19 -0.16
BA037 1.05 -0.28
BA038 1.03 -0.29
BA041 1.07 -0.24
BA042 1.11 -0.26
BA043 1.08 -0.29
BA044 1.10 -0.27
BA046 1.05 -0.30
BA047 1.15 -0.20
BA048 1.04 -0.29
BAO50 1.06 -0.22
BAO51 1.07 -0.21
BA052 1.03 -0.24
BAO58 1.12 -0.24
BAO59 1.11 -0.24
BAO61 1.16 -0.18
BA062 1.06 -0.24
BA063 1.05 -0.24
BA064 1.03 -0.26
BA0O65 1.11 -0.25
BAO66 1.11 -0.25
BA067 111 -0.25
BA068 1.15 -0.21
BA069 1.18 -0.19
BA070 1.17 -0.14
BA071 1.06 -0.19
BAQ72 1.05 -0.20
BA073 1.07 -0.21
BA074 1.07 -0.21
BA075 1.12 -0.24
BA076 1.09 -0.25
BAQ077 1.09 -0.25
BA078 1.06 -0.22
BA079 1.09 -0.19
BA0O80 1.07 -0.22
BAO81 1.20 -0.19
BA082 1.01 -0.31
BA083 1.04 -0.29
BA084 1.17 -0.19
BA085 1.16 -0.20
BA087 1.11 -0.19
BA088 1.09 -0.21
BA0O89 1.11 -0.18
BA090 1.03 -0.34
BA091 1.03 -0.35
BA092 1.03 -0.34
BA093 1.24 -0.13
BA094 1.14 -0.19
BA095 1.10 -0.22
BA097 1.21 -0.16
BAQ098 1.14 -0.21
BA099 1.11 -0.26
BA100 1.05 -0.30
BA101 1.06 -0.29
BA102 1.18 -0.18
BA103 1.16 -0.20
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Nontronite-Ca | Nontronite-H | Nontronite-K | Nontronite-Mg | Nontronite-Na | Quartz | Saponite-Ca | Saponite-H | Saponite-K | Saponite-Mg | Saponite-Na | SiO2(am)
BA104 1.19 -0.18
BA105 1.02 -0.34
BA106 1.10 -0.26
BA107 1.06 -0.33
BA110 1.15 -0.19
BA111 1.14 -0.20
BA112 1.07 -0.31
BA114 1.09 -0.28
BA115 1.14 -0.23
BA116 1.11 -0.26
BA117 1.10 -0.27
BA119 18.54 17.42 18.26 18.50 18.26 1.24 4.97 3.84 4.68 4.93 4.69 -0.09
BA120 1.14 -0.23
BA121 1.13 -0.24
BA122 111 -0.25
BA123 1.20 -0.14
BA124 1.18 -0.15
BA125 1.16 -0.17
BA126 1.03 -0.24
BA127 1.02 4.46 3.36 4.08 4.45 4.09 -0.25
BA128 1.02 -0.25
BA130 1.12 -0.27
BA131 111 -0.28
BA132 1.13 -0.26
BA133 1.03 -0.25
BA134 1.01 -0.27
BA135 1.07 -0.23
BA136 1.00 -0.38
BA137 0.93 -0.27
BA138 0.91 -0.29
BA140 1.10 -0.27
BA141 0.92 -0.44
BA142 1.11 -0.22
BA143 1.14 -0.19
BA144 1.08 -0.26
BA145 1.14 -0.20
BA146 1.16 -0.17
BA147 1.04 -0.33
BA148 1.02 -0.35
BA149 1.13 -0.19
BA150 1.12 -0.19
BA151 1.11 -0.20
BA152 111 -0.22
BA153 1.12 -0.24
BA154 1.11 -0.22
BA155 1.13 -0.24
BA156 1.07 -0.28
BA157 1.07 -0.27
BA158 1.05 -0.28
BA159 1.12 -0.24
BA160 0.98 -0.40
BA161 0.97 -0.40
BA162 1.00 -0.38
BA163 1.10 -0.23
BAl64 1.10 -0.21
BA165 1.12 -0.20
BA166 1.00 -0.34
BA167 1.07 -0.29
BA168 111 -0.26
BA169 1.15 -0.22
BA170 1.07 -0.21
BA171 19.01 17.92 18.66 19.03 18.55 1.07 4.83 3.73 4.48 4.86 4.37 -0.29
BA174 1.21 -0.18
BA175 1.12 -0.20
BA177 1.07 -0.18
BA178 0.95 -0.28
BA179 17.32 16.13 17.06 17.32 17.03 1.09 6.26 5.06 5.99 6.25 5.97 -0.25
BA182 1.10 4.69 3.57 4.39 4.69 4.40 -0.22
BA183 1.08 -0.24
BA185 111 -0.21
BA186 1.13 -0.17
BA187 1.13 -0.17
BA188 1.06 -0.24
BA189 1.13 -0.26
BA190 1.06 -0.28
BA191 1.16 -0.22
BA192 1.05 -0.24
BA193 1.05 -0.25
BA194 0.97 -0.27
BA195 0.98 -0.25
BA196 17.01 15.75 16.74 16.99 16.83 1.00 7.42 6.15 7.14 7.39 7.23 -0.24
BA197 1.07 -0.29
BA198 1.15 -0.23
BA199 1.07 -0.28
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Nontronite-Ca | Nontronite-H | Nontronite-K | Nontronite-Mg | Nontronite-Na | Quartz | Saponite-Ca | Saponite-H | Saponite-K | Saponite-Mg | Saponite-Na | SiO2(am)
BA200 1.08 -0.26
BA201 1.13 -0.27
BA202 1.12 -0.27
BA203 1.11 -0.28
BA204 1.11 -0.28
BA205 1.02 -0.35
BA206 1.07 -0.29
BA207 1.04 -0.30
BA208 1.02 -0.31
BA210 1.10 -0.24
BA211 1.13 -0.21
BA213 1.09 -0.25
BA223 1.16 -0.23
BA224 1.14 -0.23
BA225 1.16 -0.22
BA226 1.06 -0.25
BA227 1.06 -0.25
BA228 1.06 -0.26
BA229 1.10 -0.30
BA231 1.08 -0.29
BA232 1.06 -0.30
BA233 1.05 -0.32
BA234 1.06 -0.25
BA236 0.98 -0.39
BA238 0.98 -0.38
BA239 1.18 -0.21
BA240 1.10 -0.27
BA241 1.12 -0.25
BA242 1.10 -0.23
BA243 0.97 -0.38
BA252 1.30 7.05 5.78 6.54 6.98 6.84 0.03
BA253 17.00 15.79 16.50 16.91 16.80 1.35 5.44 4.23 4.94 5.35 5.24 0.04
BA254 15.73 14.65 15.44 15.74 15.53 1.36 5.09 4.01 4.81 5.11 4.90 0.04
BA255 13.82 12.56 13.60 13.76 13.73 1.23 6.89 5.62 6.66 6.83 6.80 -0.01
BA256 7.86 7.34 7.47 7.85 7.39 141 -6.22 -6.75 -6.61 -6.23 -6.69 0.02
BF002 1.04 -0.28
BF003 0.99 -0.36
BF004 1.09 -0.26
BF005 1.17 -0.18
BFO06 1.15 -0.18
BF007 1.11 -0.22
BF008 1.12 -0.21
BF009 1.10 -0.24
BFO10 1.15 -0.16
BFO11 1.13 -0.17
BF012 1.12 -0.18
BF013 1.00 -0.35
BF014 1.13 -0.20
BF015 1.18 -0.13
BF016 1.03 -0.34
BF017 1.24 -0.10
BFO18 1.25 -0.09
BF019 0.93 -0.43
BF020 0.94 -0.40
BF021 0.96 -0.38
BF022 1.13 -0.24
BF023 1.25 -0.07
BF024 1.20 -0.10
BF025 1.24 -0.07
BF027 1.08 -0.29
BF028 1.16 -0.21
BF029 1.30 -0.09
BF030 1.20 -0.13
BFO31 0.99 -0.36
BF032 1.01 -0.34
BF036 1.15 -0.20
BF037 1.15 -0.19
BF038 0.89 -0.49
BF039 1.17 -0.23
BF040 1.07 3.80 2.71 3.56 3.80 3.52 -0.23
BF041 1.07 -0.23
BF043 1.00 -0.27
BF044 17.03 16.00 16.96 17.04 16.93 0.98 3.08 2.05 3.01 3.10 2.99 -0.27
BF045 0.95 -0.30
BF046 1.12 -0.26
BF047 1.27 3.65 2.59 3.29 3.65 3.17 -0.15
BF048 1.04 -0.29
BF0O50 1.05 -0.33
BF051 17.45 16.17 17.16 17.41 17.22 1.00 6.42 5.14 6.14 6.38 6.20 -0.35
BF052 0.99 -0.36
BF053 1.08 -0.26
BF054 1.07 -0.26
BF055 1.08 -0.26
BF056 1.06 -0.23
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Nontronite-Ca | Nontronite-H | Nontronite-K | Nontronite-Mg | Nontronite-Na | Quartz | Saponite-Ca | Saponite-H | Saponite-K | Saponite-Mg | Saponite-Na | SiO2(am)
BF057 1.09 -0.23
BF058 1.08 -0.24
BF059 1.07 -0.24
BFO60 1.11 2.22 1.23 1.87 2.23 1.78 -0.20
BF0O61 1.06 -0.28
BF063 1.03 -0.34
BF067 1.05 -0.30
BF068 1.03 -0.32
BF069 1.00 -0.33
BF071 1.18 -0.08
BF072 1.16 -0.10
BFO73 1.17 -0.09
BF074 16.05 15.07 15.66 16.07 15.55 1.18 2.88 1.90 2.49 2.91 2.38 -0.17
BF075 1.20 -0.14
BF076 1.16 -0.18
BFO78 0.94 -0.46
BF080 1.11 -0.21
BF082 1.17 -0.20
BF083 1.17 -0.20
BFO85 1.13 -0.22
BF086 1.15 -0.20
BF087 1.09 -0.28
BF088 1.04 -0.27
BFO89 1.16 -0.20
BF090 1.02 -0.27
BF092 1.02 -0.27
BF093 1.07 -0.24
BF095 0.77 -0.55
BF097 1.22 -0.15
BF101 1.06 -0.25
BF103 1.04 -0.26
BF105 1.06 -0.25
BF106 1.07 -0.25
BF108 1.08 3.04 2.02 2.60 3.04 2.51 -0.24
BF109 1.07 -0.25
BF110 1.07 -0.25
BF111 15.39 14.19 15.04 15.38 15.19 1.33 6.90 5.70 6.56 6.90 6.71 0.03
BF112 17.60 16.49 17.47 17.61 17.08 1.23 5.44 4.33 5.32 5.46 4.92 -0.09
BF113 1.27 -0.04
BF114 12.65 11.65 12.31 12.65 12.24 1.35 3.49 2.49 3.15 3.50 3.08 0.04
BF115 11.81 10.82 11.39 11.81 11.33 1.38 3.12 2.13 2.70 3.12 2.64 0.08
BF116 8.97 7.97 8.81 8.98 8.52 1.27 3.41 2.40 3.25 3.43 2.96 -0.05
BF117 1.35 3.33 2.33 2.99 3.34 2.92 0.03
BG029 1.18 -0.17
BG030 1.15 -0.19
BG031 1.21 -0.14
BG033 1.27 -0.11
BG034 0.94 -0.42
BG036 0.98 -0.32
BG037 1.01 -0.29
BG038 0.95 -0.30
BG040 0.75 -0.61
BG041 1.02 -0.27
BG042 1.03 -0.27
BG043 0.97 -0.29
BG045 1.00 -0.26
BG046 1.20 -0.11
BG047 0.96 -0.31
BG051 0.07 -1.24
BG052 1.03 -0.28
BG053 1.16 -0.20
BG056 0.88 -0.46
BG059 1.03 -0.28
BG060 1.00 -0.31
BG061 1.03 -0.28
BG062 1.11 -0.23
BG063 1.03 -0.29
BG064 1.03 -0.29
BG066 0.98 -0.31
BG072 1.12 -0.24
BG073 1.03 -0.26
BG074 0.95 -0.34
BG076 0.96 -0.34
BG081 1.15 -0.19
BG082 1.14 -0.21
BG083 1.12 -0.22
BG084 1.15 -0.23
BG087 1.19 -0.12
BG088 1.18 -0.13
BG089 15.64 14.64 15.30 15.69 15.31 1.07 3.28 2.27 2.94 3.33 2.94 -0.28
BG091 1.26 -0.07
BG093 1.17 -0.18
BG095 0.96 -0.35
BG098 1.16 -0.13
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Nontronite-Ca | Nontronite-H | Nontronite-K | Nontronite-Mg | Nontronite-Na | Quartz | Saponite-Ca | Saponite-H | Saponite-K | Saponite-Mg | Saponite-Na | SiO2(am)
BG104 1.16 -0.19
BG107 1.19 -0.16
BG108 1.08 -0.24
BG109 1.15 -0.18
BG110 1.22 -0.15
BG112 1.15 -0.24
BG113 1.15 -0.21
BG114 1.12 -0.23
BG115 1.14 -0.22
BG116 1.09 -0.26
BG117 1.13 -0.16
BG118 1.11 -0.18
BG119 1.09 -0.19
BG121 1.16 -0.19
BG122 1.21 -0.16
BG124 1.13 -0.22
BG128 1.11 -0.22
BG130 1.17 -0.20
BG132 1.19 -0.16
BG133 1.19 -0.16
BG134 1.20 -0.15
BG137 1.19 -0.17
BG139 1.21 -0.15
BG154 1.12 -0.20
BG155 1.14 -0.18
BG156 1.14 -0.18
BG157 1.03 -0.28
BG158 1.02 -0.28
BG159 1.02 -0.28
BG161 1.04 -0.32
BG163 1.20 -0.17
BG164 1.16 -0.21
BG165 1.19 -0.17
BG166 1.22 -0.14
BG168 1.22 -0.14
BG170 1.06 -0.30
BG171 1.03 -0.32
BG172 1.19 2.49 1.55 2.10 2.54 2.25 -0.19
BG173 1.24 -0.14
BG174 1.18 -0.19
BG175 1.13 -0.22
BG176 1.15 -0.21
BG177 1.17 -0.19
BG178 1.18 -0.18
BG179 1.20 -0.16
BG183 1.13 -0.19
BG184 1.13 -0.19
BG187 1.14 -0.19
BG188 1.15 -0.18
BG191 17.26 16.32 16.91 17.27 16.95 1.19 2.37 1.42 2.02 2.38 2.06 -0.17
BG194 1.19 4.44 3.38 3.90 4.48 3.81 -0.18
BG195 1.17 -0.19
BG196 1.18 -0.18
BG198 1.00 -0.37
BG202 1.18 -0.21
BG204 1.08 -0.27
BG205 1.09 -0.28
BG207 1.18 -0.18
BG208 1.15 -0.21
BG209 1.15 -0.21
BG210 1.20 -0.16
BG211 1.07 -0.22
BG212 1.10 -0.20
BG215 1.17 -0.19
BG216 1.11 -0.25
BG217 1.11 -0.27
BG219 1.15 -0.21
BG220 1.20 -0.16
BG221 1.15 -0.21
BG222 1.19 -0.14
BG224 1.13 -0.24
BG228 1.09 -0.21
BG229 1.07 -0.24
BG230 1.06 -0.24
BG231 1.03 -0.28
BG232 1.10 -0.25
BG233 1.12 -0.25
BG238 1.13 -0.20
BG241 111 -0.20
BG242 1.11 -0.21
BG243 1.09 -0.22
BG244 0.83 -0.48
BG245 111 -0.20
BG248 1.11 -0.26
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Nontronite-Ca | Nontronite-H | Nontronite-K | Nontronite-Mg | Nontronite-Na | Quartz | Saponite-Ca | Saponite-H | Saponite-K | Saponite-Mg | Saponite-Na | SiO2(am)
BG249 1.15 -0.22
BG250 1.15 -0.23
BG252 1.02 -0.31
BG254 0.99 -0.33
BG255 0.99 -0.31
BG260 1.14 -0.23
BG261 0.98 -0.33
BG262 1.01 -0.30
BG263 1.00 -0.33
BG264 1.07 -0.30
BG265 1.05 -0.32
BG266 1.06 -0.30
BG272 1.20 -0.21
BG273 1.05 -0.31
BG275 1.13 -0.24
BG276 1.18 -0.20
BG277 1.15 -0.22
BG279 1.07 -0.26
BG281 1.13 -0.21
BG286 1.20 -0.17
BG289 1.06 -0.27
BG290 1.13 -0.24
BG291 1.12 -0.20
BG292 1.12 -0.20
BG293 1.25 -0.13
BG294 1.23 -0.15
BG295 1.26 -0.12
BG301 1.26 -0.12
BG302 1.09 -0.29
BG303 1.10 -0.29
BG304 111 -0.28
BG306 1.12 -0.26
BG311 1.08 -0.30
BG315 1.25 -0.12
BG317 1.04 -0.35
BG319 1.05 -0.33
BG328 1.21 -0.16
BG329 1.17 -0.18
BG330 1.10 -0.25
BG335 1.16 -0.20
BG336 1.13 -0.22
BG337 1.16 -0.19
BG338 1.19 -0.17
BG345 1.05 -0.29
BG347 1.05 -0.29
BG348 0.80 -0.56
BG349 0.81 -0.55
BG350 0.83 -0.54
BG351 1.15 -0.21
BG352 1.07 -0.29
BG353 1.25 2.39 1.42 2.01 2.40 1.89 -0.13
BG354 1.08 -0.22
BG355 1.10 -0.20
BG356 1.10 -0.20
BG358 1.04 -0.33
BG360 1.07 -0.30
BG361 1.23 -0.14
BG363 0.99 -0.28
BG364 1.00 -0.28
BG365 1.20 -0.17
BG370 1.05 5.51 4.31 5.18 5.47 5.16 -0.25
BG371 16.06 14.89 15.75 16.01 15.69 1.08 4.87 3.69 4.56 4.82 4.50 -0.23
BG372 1.06 -0.24
BG373 1.11 -0.25
BG375 1.18 -0.15
BG376 1.08 -0.29
BG377 1.09 -0.28
BG379 1.20 -0.14
BG380 1.17 -0.17
BG385 16.00 14.95 15.67 16.00 15.62 1.16 3.60 2.54 3.27 3.60 3.22 -0.18
BG386 111 -0.23
BG387 1.10 -0.24
BG388 1.01 -0.39
BG389 1.07 -0.33
BG390 1.22 -0.17
BG398 1.12 -0.27
BG401 1.20 -0.19
BG402 1.21 -0.18
BG403 1.21 -0.18
BG405 1.12 -0.21
BG406 0.98 -0.38
BG407 0.98 -0.38
BG409 1.09 -0.23
BG410 1.13 -0.22
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Nontronite-Ca | Nontronite-H | Nontronite-K | Nontronite-Mg | Nontronite-Na | Quartz | Saponite-Ca | Saponite-H | Saponite-K | Saponite-Mg | Saponite-Na | SiO2(am)
BG411 1.19 -0.19
BG412 1.17 -0.21
BG413 1.13 -0.21
BG414 1.13 -0.21
BG415 1.10 -0.24
BG498 1.29 6.02 4.71 5.30 5.86 5.84 0.01
BG499 5.91 4.94 5.57 5.93 5.50 1.39 3.04 2.07 2.70 3.07 2.63 0.03
BG500 11.61 10.31 11.35 11.62 11.45 1.32 9.30 7.99 9.04 9.32 9.14 0.03
BG502 1.28 -0.04
BG503 15.07 14.08 14.63 15.07 14.57 1.35 3.10 2.11 2.67 3.11 2.60 0.01
BG504 14.41 13.33 14.04 14.42 14.01 1.32 5.28 4.19 491 5.29 4.87 0.03
BG505 12.81 11.73 12.41 12.82 12.37 1.31 5.17 4.08 4.77 5.18 4.73 0.03
BG507 14.09 13.01 13.72 14.10 13.68 1.34 5.08 3.99 4.71 5.09 4.67 0.04
BLO14 1.02 -0.31
BLO15 1.02 -0.31
BLO16 1.14 -0.22
BLO17 1.15 -0.21
BLO18 1.13 -0.23
BLO19 1.12 -0.25
BLO20 1.12 -0.25
BLO21 1.11 -0.26
BLO22 1.01 -0.31
BLO23 1.02 -0.30
BLO24 0.98 -0.33
BLO25 1.09 -0.23
BLO26 1.11 -0.20
BLO27 111 -0.20
BL028 1.09 -0.31
BLO29 1.07 -0.31
BLO30 1.09 -0.29
BLO31 1.05 -0.32
BLO32 1.07 -0.30
BLO33 1.05 -0.30
BLO34 1.05 -0.31
BLO35 1.10 -0.28
BLO36 1.13 -0.24
BLO37 1.09 -0.28
BLO39 1.08 -0.29
BLO40 1.08 -0.29
BLO41 1.08 -0.30
BLO42 1.07 -0.28
BLO43 1.07 -0.28
BLO44 1.08 -0.28
BLO45 1.04 -0.35
BLO46 1.05 -0.29
BLO47 1.20 -0.24
BLO48 1.19 -0.20
BLO49 1.11 -0.25
BLO50 1.14 -0.13
BLO52 1.19 -0.20
BLO53 1.09 -0.27
BLO54 1.19 -0.24
BLO55 1.13 -0.27
BLO56 1.18 -0.25
BLO58 1.13 -0.25
BLO59 1.11 -0.27
BLO60 1.11 -0.27
BLO61 1.06 -0.30
BLO62 1.06 -0.30
BLO63 1.21 -0.18
BLO64 1.07 -0.29
BLO65 1.12 -0.26
BLO66 0.94 -0.39
BLO67 1.17 -0.23
BLO68 1.14 -0.20
BLO69 1.05 -0.28
BLO71 1.04 -0.32
BLO73 1.14 -0.26
BLO74 1.13 -0.26
BLO75 1.09 -0.30
BLO77 1.03 -0.28
BLO78 1.00 -0.31
BLO79 1.19 -0.21
BLO8O 1.18 -0.20
BLO81 1.18 -0.21
BLO82 1.13 -0.25
BLO83 1.17 -0.22
BLO84 1.16 -0.23
BLO8S 1.13 -0.24
BLO86 1.16 -0.21
BLO87 1.12 -0.25
BLO88 1.08 -0.28
BLO89 1.09 -0.27
BLO90 1.05 -0.30
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Nontronite-Ca | Nontronite-H | Nontronite-K | Nontronite-Mg | Nontronite-Na | Quartz | Saponite-Ca | Saponite-H | Saponite-K | Saponite-Mg | Saponite-Na | SiO2(am)
BLO91 1.15 -0.23
BL092 1.15 -0.23
BLO93 1.15 -0.24
BLO95 1.10 -0.23
BL0O96 1.09 -0.24
BL0O97 1.10 -0.23
BLO98 1.18 -0.24
BLO99 1.13 -0.26
BL100 1.12 -0.26
BL101 1.10 -0.28
BL102 1.15 -0.22
BL103 1.22 -0.17
BL104 1.18 -0.20
BL105 1.19 -0.20
BL106 1.19 -0.20
BL107 1.15 -0.24
BL108 1.19 -0.21
BL109 1.15 -0.24
BL110 1.06 -0.33
BL111 1.10 -0.28
BL112 1.08 -0.30
BL113 1.06 -0.32
BL114 1.05 -0.32
BL115 1.03 -0.34
BL116 1.17 -0.23
BL117 1.25 -0.17
BL118 1.27 -0.15
BL119 1.23 -0.18
BL120 1.10 -0.26
BL121 1.18 -0.22
BL122 1.21 -0.19
BL123 1.15 -0.24
BL124 1.00 -0.36
BL125 1.05 -0.32
BL126 1.16 -0.27
BL127 1.12 -0.28
BL128 1.03 -0.34
BL129 0.98 -0.37
BL130 1.15 -0.28
BL131 1.15 -0.25
BL132 1.12 -0.24
BL133 1.07 -0.27
BL134 111 -0.23
BL137 1.15 -0.25
BL138 0.90 -0.44
BL139 0.44 -0.94
BL140 1.06 -0.29
BL142 1.15 -0.20
BL143 1.14 -0.22
BL144 1.02 -0.35
BL146 1.01 -0.36
BL147 1.06 -0.32
BL148 1.07 -0.31
BL149 1.16 -0.25
BL150 1.21 -0.18
BL151 1.17 -0.22
BL152 1.19 -0.21
BL153 1.07 -0.24
BL154 1.07 -0.24
BL155 1.07 -0.24
BL157 1.21 -0.18
BL158 16.64 15.60 16.18 16.67 16.22 1.03 3.65 2.60 3.19 3.68 3.22 -0.30
BL159 1.25 -0.15
BL160 1.25 -0.15
BL161 1.22 -0.18
BL163 0.99 -0.31
BL164 0.97 -0.33
BL165 1.11 -0.27
BL166 1.12 -0.25
BL167 1.13 -0.24
BL168 1.23 -0.17
BL169 1.21 -0.18
BL170 1.21 -0.19
BL171 1.23 -0.17
BL172 1.21 -0.18
BL173 1.22 -0.18
BL174 1.20 -0.20
BL175 1.20 -0.21
BL176 1.19 -0.21
BL177 1.17 -0.22
BL179 1.10 -0.30
BL180 1.13 -0.27
BL181 1.10 -0.30
BL184 1.08 -0.29
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

ple 1D Nontronite-Ca | Nontronite-H | Nontronite-K | Nontronite-Mg | Nontronite-Na | Quartz | Saponite-Ca | Saponite-H | Saponite-K | Saponite-Mg | Saponite-Na | SiO2(am)
BL185 1.15 -0.23
BL186 1.09 -0.30
BL187 1.25 -0.17
BL188 1.21 -0.18
BL189 1.04 -0.32
BL190 1.16 -0.22
BL191 1.25 -0.18
BL192 1.17 -0.21
BL193 1.15 -0.24
BL194 1.18 -0.21
BL195 1.13 -0.25
BL196 1.13 -0.24
BL197 1.07 -0.27
BL198 1.14 -0.24
BL199 1.07 -0.29
BL200 1.07 -0.29
BL201 1.27 -0.19
BL202 1.15 -0.25
BL203 111 -0.27
BL204 1.10 -0.28
BL205 1.27 -0.19
BL206 1.13 -0.26
BL207 1.05 -0.35
BL208 1.11 -0.25
BL209 1.18 -0.20
BL210 1.20 -0.19
BL211 1.08 -0.27
BL212 1.16 -0.22
BL213 1.20 -0.23
BL214 1.21 -0.18
BL215 0.91 -0.49
BL216 0.96 -0.42
BL217 16.58 15.51 16.22 16.60 16.11 0.97 4.09 3.02 3.73 4.11 3.62 -0.40
BL223 16.60 15.23 16.27 16.61 16.36 1.25 10.41 9.04 10.09 10.42 10.18 -0.01
BL224 1.33 5.34 4.22 5.04 5.33 5.06 0.02
BL225 7.59 6.51 7.66 7.66 7.37 1.32 5.73 4.65 5.80 5.81 5.51 -0.05
BL226 14.64 13.43 13.85 14.50 14.36 1.18 4.37 3.16 3.58 4.23 4.09 -0.05
BL227 13.13 12.17 12.73 13.16 12.65 1.27 2.67 1.71 2.27 2.70 2.19 -0.06
BL228 7.49 6.15 7.22 7.41 7.37 1.21 8.05 6.72 7.79 7.97 7.93 -0.01
BL229 4.77 3.72 4.39 4.80 4.39 1.40 4.74 3.69 4.36 4.77 4.36 0.04
BL230 13.87 13.16 13.55 13.87 13.60 1.46 -1.63 -2.34 -1.95 -1.62 -1.89 0.11
BL231 13.09 12.26 12.71 13.08 12.76 1.29 0.34 -0.49 -0.04 0.33 0.01 -0.02
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

Smectite-high-Fe-Mg | Smectite-low-Fe-Mg | Stilbite [ Wairakite

BA0O1

BA002

BA003

BA006

BA007

BA008

BA010

BAO11

BA012

BA013

BA016

BA017

BA018

BA019

BA020

BA022

BA023

BA025

BA026

BA027

BA028

BA029

BA030

BAO31

BA032

BA033

BA034

BA035

BA036

BA037

BA038

BA041

BA042

BA043

BA044

BA046

BA047

BA048

BAO50

BAO51

BA052

BA058

BA059

BA061

BA062

BA063

BA064

BA065

BA066

BA067

BA068

BA069

BA070

BAO71

BAQ72

BA073

BA074

BA075

BA076

BAO77

BA078

BA079

BA08O

BAO81

BA082

BA083

BA084

BA085

BA087

BA088

BA089

BA090

BA091

BA092

BA093

BA094

BA095

BA097

BA098

BA099

BA100

BA101

BA102

BA103

Page 37 of 45



Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

Smectite-high-Fe-Mg | Smectite-low-Fe-Mg | Stilbite [ Wairakite

BA104

BA105

BA106

BA107

BA110

BA111

BA112

BA114

BA115

BA116

BA117

BA119 4.78 6.04 14.15 1.93

BA120

BA121

BA122

BA123

BA124

BA125

BA126

BA127 12.44 1.28

BA128

BA130

BA131

BA132

BA133

BA134

BA135

BA136

BA137

BA138

BA140

BA141

BA142

BA143

BA144

BA145

BA146

BA147

BA148

BA149

BA150

BA151

BA152

BA153

BA154

BA155

BA156

BA157

BA158

BA159

BA160

BA161

BA162

BA163

BA164

BA165

BA166

BA167

BA168

BA169

BA170

BA171 5.05 6.04 13.42 1.55

BA174

BA175

BA177

BA178

BA179 4.48 5.69 13.20 1.36

BA182 10.91 -0.69

BA183

BA185

BA186

BA187

BA188

BA189

BA190

BA191

BA192

BA193

BA194

BA195

BA196 4.10 5.21 11.91 0.97

BA197

BA198

BA199
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

Smectite-high-Fe-Mg | Smectite-low-Fe-Mg | Stilbite [ Wairakite

BA200

BA201

BA202

BA203

BA204

BA205

BA206

BA207

BA208

BA210

BA211

BA213

BA223

BA224

BA225

BA226

BA227

BA228

BA229

BA231

BA232

BA233

BA234

BA236

BA238

BA239

BA240

BA241

BA242

BA243

BA252 10.84 -0.91

BA253 3.32 4.42 11.32 -0.87

BA254 4.17 5.20 12.04 -0.23

BA255 2.16 3.53 9.97 -1.45

BA256 -4.14 -1.15 7.77 -4.58

BF002

BFO03

BFO04

BF0O05

BFO06

BF0O07

BFO08

BFO09

BF010

BFO11

BFO12

BFO13

BF014

BFO15

BFO16

BFO17

BF018

BFO19

BF020

BF021

BF022

BF023

BF024

BF025

BF027

BF028

BF029

BF030

BFO31

BF032

BF0O36

BF037

BF038

BF039

BF040 8.95 -2.26

BF041

BF043

BF044 2.04 3.28 8.75 -2.09

BF045

BF046

BF047 13.12 0.45

BF048

BFO50

BFO51 3.14 4.25 10.46 -1.05

BF052

BF053

BF0O54

BFO55

BFO56
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

Smectite-high-Fe-Mg | Smectite-low-Fe-Mg | Stilbite [ Wairakite

BFO57

BFO58

BF0O59

BFO60 9.31 -2.09

BFO61

BF063

BF0O67

BF068

BF069

BFO71

BF072

BFO73

BFO74 2.96 4.41 12.09 0.13

BFO75

BFO76

BF078

BF0O80

BF082

BF083

BF085

BF086

BF0O87

BF088

BF089

BFO90

BF092

BF093

BF095

BF097

BF101

BF103

BF105

BF106

BF108 11.46 -0.05

BF109

BF110

BF111 3.26 4.44 11.04 -1.03

BF112 4.57 5.65 12.79 0.78

BF113

BF114 2.15 3.88 12.12 -0.07

BF115 0.99 2.84 10.81 -1.23

BF116 2.46 3.74 10.84 -1.03

BF117 11.14 -0.96

BG029

BG030

BGO31

BG033

BG034

BG036

BG037

BG038

BG040

BG041

BG042

BG043

BG045

BG046

BG047

BGO51

BG052

BG053

BG056

BG059

BGO60

BGO61

BG062

BG063

BG064

BG066

BG072

BG073

BG074

BG076

BG081

BG082

BG083

BG084

BG087

BG088

BG089 2.85 4.26 11.50 -0.28

BG091

BG093

BG095

BG098
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

Smectite-high-Fe-Mg | Smectite-low-Fe-Mg | Stilbite [ Wairakite

BG104

BG107

BG108

BG109

BG110

BG112

BG113

BG114

BG115

BG116

BG117

BG118

BG119

BG121

BG122

BG124

BG128

BG130

BG132

BG133

BG134

BG137

BG139

BG154

BG155

BG156

BG157

BG158

BG159

BG161

BG163

BG164

BG165

BG166

BG168

BG170

BG171

BG172 12.02 -0.26

BG173

BG174

BG175

BG176

BG177

BG178

BG179

BG183

BG184

BG187

BG188

BG191 4.55 5.96 14.63 2.30

BG194 12.49 0.38

BG195

BG196

BG198

BG202

BG204

BG205

BG207

BG208

BG209

BG210

BG211

BG212

BG215

BG216

BG217

BG219

BG220

BG221

BG222

BG224

BG228

BG229

BG230

BG231

BG232

BG233

BG238

BG241

BG242

BG243

BG244

BG245

BG248
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

Smectite-high-Fe-Mg | Smectite-low-Fe-Mg | Stilbite [ Wairakite

BG249

BG250

BG252

BG254

BG255

BG260

BG261

BG262

BG263

BG264

BG265

BG266

BG272

BG273

BG275

BG276

BG277

BG279

BG281

BG286

BG289

BG290

BG291

BG292

BG293

BG294

BG295

BG301

BG302

BG303

BG304

BG306

BG311

BG315

BG317

BG319

BG328

BG329

BG330

BG335

BG336

BG337

BG338

BG345

BG347

BG348

BG349

BG350

BG351

BG352

BG353 13.00 0.61

BG354

BG355

BG356

BG358

BG360

BG361

BG363

BG364

BG365

BG370 11.54 0.15

BG371 2.76 4.09 11.12 -0.32

BG372

BG373

BG375

BG376

BG377

BG379

BG380

BG385 2.60 4.09 11.57 -0.36

BG386

BG387

BG388

BG389

BG390

BG398

BG401

BG402

BG403

BG405

BG406

BG407

BG409

BG410
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

Smectite-high-Fe-Mg | Smectite-low-Fe-Mg | Stilbite [ Wairakite

BG411

BG412

BG413

BG414

BG415

BG498 10.94 -0.82

BG499 1.70 3.41 11.84 -0.72

BG500 5.90 6.14 11.60 -0.41

BG502

BG503 2.21 3.74 11.35 -0.89

BG504 3.84 5.02 12.44 0.41

BG505 2.18 3.65 10.88 -0.92

BG507 2.80 4.00 10.68 -1.24

BLO14

BLO15

BLO16

BLO17

BLO18

BLO19

BLO20

BLO21

BL0O22

BLO23

BL024

BLO25

BLO26

BLO27

BLO28

BLO29

BLO30

BLO31

BLO32

BLO33

BLO34

BLO35

BLO36

BLO37

BLO39

BLO40

BLO41

BLO42

BLO43

BLO44

BLO45

BLO46

BLO47

BLO48

BLO49

BLO50

BLO52

BLO53

BLO54

BLO55

BLO56

BLO58

BLO59

BLO60

BLO61

BLO62

BLO63

BLO64

BLO65

BLO66

BLO67

BLO68

BLO69

BLO71

BLO73

BLO74

BLO75

BLO77

BLO78

BLO79

BLO80

BLO81

BLO82

BLO83

BLO84

BLO85

BLO86

BLO87

BLO88

BLO89

BLO90
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

Smectite-high-Fe-Mg | Smectite-low-Fe-Mg | Stilbite [ Wairakite

BLO91

BL092

BLO93

BLO95

BLO96

BLO97

BLO98

BLO99

BL100

BL101

BL102

BL103

BL104

BL105

BL106

BL107

BL108

BL109

BL110

BL111

BL112

BL113

BL114

BL115

BL116

BL117

BL118

BL119

BL120

BL121

BL122

BL123

BL124

BL125

BL126

BL127

BL128

BL129

BL130

BL131

BL132

BL133

BL134

BL137

BL138

BL139

BL140

BL142

BL143

BL144

BL146

BL147

BL148

BL149

BL150

BL151

BL152

BL153

BL154

BL155

BL157

BL158 2.84 4.06 10.75 -0.66

BL159

BL160

BL161

BL163

BL164

BL165

BL166

BL167

BL168

BL169

BL170

BL171

BL172

BL173

BL174

BL175

BL176

BL177

BL179

BL180

BL181

BL184
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Appendix C - Speciation Modeling Results

Mineral Saturation (<0 = undersaturated, >0 = supersaturated)

Smectite-high-Fe-Mg | Smectite-low-Fe-Mg | Stilbite [ Wairakite

BL185

BL186

BL187

BL188

BL189

BL190

BL191

BL192

BL193

BL194

BL195

BL196

BL197

BL198

BL199

BL200

BL201

BL202

BL203

BL204

BL205

BL206

BL207

BL208

BL209

BL210

BL211

BL212

BL213

BL214

BL215

BL216

BL217 4.62 5.83 13.89 2.13

BL223 7.09 6.96 11.78 0.15

BL224 11.77 -0.35

BL225 3.61 4.70 11.43 -1.01

BL226 2.09 3.03 9.21 -1.86

BL227 1.14 2.93 10.62 -1.34

BL228 4.27 4.67 10.20 -0.99

BL229 2.08 3.76 12.37 -0.26

BL230 1.13 3.24 12.16 -0.50

BL231 2.88 4.56 13.46 1.37
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Appendix D - Multivariate Statistics

Principal Component Analysis (Scores)

Hierarchical Cluster Analysis (Groups)

Sample ID
PC1 PC2 PC3 H =500 H =300 H=212
BA0O1 -3.400 2.146 0.637 2 3 5
BA0O2 -3.239 2.363 0.710 2 3 5
BA0O3 -3.141 2.305 0.673 2 3 5
BAOO6 0.695 0.771 -0.042 1 4 6
BA0O7 0.929 0.820 -0.228 1 4 6
BAOO8 0.859 0.817 -0.052 1 4 6
BA010 -1.353 -0.862 -0.363 1 1 3
BAO11 -0.269 1.633 -0.497 1 4 6
BA012 -1.153 2.230 -0.280 1 4 6
BAO13 -0.798 1.964 -0.245 1 4 6
BAO16 0.355 -0.360 -1.635 1 1 1
BAO17 -2.539 0.158 1.047 1 1 3
BA018 -3.227 1.432 1.025 1 1 3
BAO19 -2.780 0.759 1.152 1 1 3
BA020 5.305 1.494 0.630 1 1 2
BAO21 ND ND ND 1 1 1
BA022 0.851 1.139 -0.936 1 1 1
BA0O23 2.421 1.711 -1.732 1 1 1
BA025 2.954 0.748 0.206 1 1 1
BA026 3.209 0.528 0.055 1 1 1
BA027 3.391 1.532 -0.567 1 1 2
BA028 3.861 1.435 -0.204 1 1 2
BA029 3.303 1.361 -0.534 1 1 2
BAO30 2.034 1.267 -0.948 1 1 1
BA031 3.146 0.662 0.127 1 1 1
BA032 0.336 0.988 -0.684 1 1 1
BA033 0.993 0.531 0.013 1 1 1
BAO34 1.551 0.811 0.159 1 1 1
BA035 2.476 -0.187 -0.182 1 1 1
BAO36 -2.111 0.815 1.952 1 4 6
BA037 0.492 0.763 -0.859 1 1 1
BAO38 0.598 0.806 -0.909 1 1 1
BA041 2.835 1.298 -1.224 1 1 2
BA042 0.038 -1.355 -0.645 1 1 1
BA043 0.158 -1.426 -0.964 1 1 1
BAO44 0.180 -1.473 -0.821 1 1 1
BA046 -0.729 -1.136 0.373 1 1 1
BA047 0.537 -0.069 0.629 1 1 1
BA048 -0.213 -0.320 0.592 1 1 1
BAO50 4.447 2.655 0.920 1 1 2
BAO51 4.745 2.521 0.803 1 1 2
BA052 4.815 2.266 0.794 1 1 2
BA056 ND ND ND 1 1 2
BA058 -0.928 -2.186 0.621 1 1 1
BA059 -0.692 -2.169 0.558 1 1 1
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Appendix D - Multivariate Statistics

Principal Component Analysis (Scores)

Hierarchical Cluster Analysis (Groups)

Sample ID
PC1 PC2 PC3 H =500 H =300 H=212
BA060 ND ND ND 1 1 3
BAO61 -1.527 2.995 0.566 1 1 3
BA062 4.528 1.326 -0.465 1 1 2
BA063 4.685 1.436 -0.141 1 1 2
BA064 5.109 1.034 -0.307 1 1 2
BAO65 -1.225 -2.559 0.783 1 1 1
BA066 -0.695 -2.540 0.572 1 1 1
BAO67 -0.603 -2.647 0.521 1 1 1
BA068 -0.716 -0.273 0.960 1 1 1
BA0O69 -0.445 -0.894 1.182 1 1 1
BA070 3.709 1.430 0.115 1 1 2
BA0O71 6.477 1.018 1.198 1 1 2
BA072 6.291 1.022 1.172 1 1 2
BAO73 3.766 0.623 0.243 1 1 1
BA074 3.612 0.760 0.539 1 1 1
BAQ75 -0.194 -3.378 0.293 1 1 1
BA076 -0.360 -3.175 0.274 1 1 1
BAQ77 -0.427 -3.241 0.180 1 1 1
BA078 5.705 1.520 1.017 1 1 2
BAQ079 5.418 1.299 0.927 1 1 2
BA080 2.363 1.662 -0.193 1 1 1
BA0O81 -0.327 -2.094 -0.081 1 1 1
BA082 -0.051 -1.856 0.149 1 1 1
BA083 0.056 -1.757 0.190 1 1 1
BA084 -0.429 -0.273 1.264 1 1 1
BA085 -0.481 -0.012 0.852 1 1 1
BA087 2.327 0.511 0.388 1 1 1
BA0O88 2.434 0.306 0.343 1 1 1
BA089 2.624 0.281 0.242 1 1 1
BA090 -2.160 -1.650 0.650 1 1 1
BA091 -2.611 -1.866 0.516 1 1 1
BA092 -2.417 -1.869 0.698 1 1 1
BA093 0.047 0.114 -0.620 1 1 1
BA094 0.343 0.561 -0.160 1 1 1
BA095 0.408 0.370 -0.402 1 1 1
BA096 ND ND ND 1 4 6
BA097 -1.623 3.051 -0.215 1 1 3
BA098 -1.279 3.020 -0.399 1 1 3
BA099 -1.949 -0.731 1.114 1 1 1
BA100 -2.009 -0.772 1.058 1 1 1
BA101 -1.830 -0.673 1.065 1 1 1
BA102 -2.466 2911 -0.720 1 4 6
BA103 -2.258 3.094 -0.587 1 4 6
BA104 -2.202 2.425 -0.102 1 4 6
BA105 -2.157 2.847 -0.420 1 4 6
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Appendix D - Multivariate Statistics

Principal Component Analysis (Scores)

Hierarchical Cluster Analysis (Groups)

Sample ID
PC1 PC2 PC3 H =500 H =300 H=212
BA106 -3.069 2.628 0.518 1 4 6
BA107 0.418 0.314 -3.085 1 1 1
BA110 0.742 0.950 0.033 1 1 1
BA111l 0.659 0.838 0.016 1 1 1
BA112 -0.430 -4.290 0.500 1 1 1
BA114 -0.670 -3.133 0.584 1 1 1
BA115 -2.036 1.861 0.057 1 4 6
BA116 -2.247 2.446 0.293 1 4 6
BA117 -3.118 3.113 0.872 1 4 6
BA119 3.824 -0.266 -0.024 1 1 1
BA120 -0.637 -2.721 0.456 1 1 1
BA121 -0.685 -2.693 0.474 1 1 1
BA122 -1.361 -1.374 0.422 1 1 1
BA123 2.066 -0.235 0.278 1 1 1
BA124 2.650 -0.261 0.187 1 1 1
BA125 2.987 -0.085 0.094 1 1 1
BA126 3.489 0.191 0.263 1 1 1
BA127 3.012 -0.091 0.168 1 1 1
BA128 3.126 0.146 0.463 1 1 1
BA130 -3.514 0.144 1.029 1 1 3
BA131 -3.128 -1.239 1.043 1 1 1
BA132 -3.078 -1.076 1.077 1 1 1
BA133 3.055 -0.489 0.227 1 1 1
BA134 3.109 -0.436 0.172 1 1 1
BA135 3.117 0.129 -0.104 1 1 1
BA136 0.084 -0.003 -2.456 1 1 1
BA137 7.523 1.957 1.992 1 1 2
BA138 6.894 1.777 1.770 1 1 2
BA140 -1.719 -3.823 0.844 1 1 1
BA141 1.066 -0.192 -1.594 1 1 1
BA142 2.111 0.664 -0.572 1 1 1
BA143 2.049 0.688 -0.439 1 1 1
BA144 1.600 0.306 -1.556 1 1 1
BA145 2.560 0.061 -0.782 1 1 1
BA146 2.954 -0.174 -0.532 1 1 1
BA147 -2.996 2.097 0.505 1 4 6
BA148 -2.885 2.015 0.372 1 4 6
BA149 3.171 0.757 -0.284 1 1 2
BA150 3.258 1.077 -0.289 1 1 2
BA151 3.322 0.862 -0.227 1 1 2
BA152 1.305 -0.374 0.427 1 1 1
BA153 -0.049 -0.489 0.296 1 1 1
BA154 0.878 -0.075 0.538 1 1 1
BA155 -1.446 -0.169 0.081 1 1 3
BA156 -0.384 -0.342 -0.262 1 1 1
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Appendix D - Multivariate Statistics

Principal Component Analysis (Scores)

Hierarchical Cluster Analysis (Groups)

Sample ID
PC1 PC2 PC3 H =500 H =300 H=212
BA157 -0.073 -0.418 -0.438 1 1 1
BA158 -0.512 -0.210 -0.049 1 1 1
BA159 -1.719 -1.641 1.067 1 1 1
BA160 -2.665 -2.962 0.623 1 1 1
BA161 -1.092 -2.821 0.315 1 1 1
BA162 -1.229 -2.945 0.367 1 1 1
BA163 1.218 0.705 -0.778 1 1 1
BA164 1.784 0.420 -0.480 1 1 1
BA165 1.837 0.362 -0.529 1 1 1
BA166 -0.393 2.171 -1.209 1 1 3
BA167 -1.691 3.159 -0.598 2 3 5
BA168 -2.961 5.030 -0.470 2 3 7
BA170 4.633 1.030 0.428 1 1 2
BA171 0.516 -2.010 -0.764 1 1 1
BA174 -0.902 0.254 -0.426 1 1 1
BA175 2.708 2.079 0.008 1 1 1
BA177 7.886 1.118 2.073 1 1 2
BA178 7.856 1.276 1.919 1 1 2
BA179 2.422 -0.200 -0.872 1 1 1
BA182 2.873 -0.789 -0.353 1 1 1
BA183 2.674 -0.929 -0.220 1 1 1
BA185 4.383 -0.311 0.127 1 1 1
BA186 4.756 -0.312 0.318 1 1 1
BA187 5.010 -0.236 0.425 1 1 1
BA188 2.852 -0.439 -0.160 1 1 1
BA189 0.233 -0.426 -1.856 1 1 1
BA190 -1.496 2.834 -0.243 1 1 3
BA191 -1.703 -0.217 -0.273 1 1 3
BA192 4.514 0.182 0.100 1 1 1
BA193 4.064 0.330 -0.150 1 1 1
BA194 6.422 -0.124 1.184 1 1 2
BA195 6.867 0.097 1.238 1 1 2
BA196 6.879 -1.119 1.720 1 1 2
BA197 -1.499 1.879 -0.574 1 1 3
BA198 -0.916 1.386 -0.800 1 1 3
BA199 0.077 0.137 -0.549 1 1 1
BA200 -0.425 0.135 -0.498 1 1 1
BA201 -3.162 2.720 0.028 1 4 6
BA202 -2.937 2.635 0.157 1 4 6
BA203 -3.041 2.682 0.283 1 4 6
BA204 -2.884 -0.945 1.213 1 1 1
BA205 -2.695 -0.896 1.266 1 1 1
BA206 -0.061 -0.258 -1.079 1 1 1
BA207 0.863 0.201 -1.109 1 1 1
BA208 0.576 0.322 -0.960 1 1 1
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Appendix D - Multivariate Statistics

Principal Component Analysis (Scores)

Hierarchical Cluster Analysis (Groups)

Sample ID
PC1 PC2 PC3 H =500 H =300 H=212
BA209 ND ND ND 1 1 1
BA210 0.141 -1.446 -0.066 1 1 1
BA211 1.400 -0.786 -0.373 1 1 1
BA212 ND ND ND 1 1 1
BA213 0.059 -1.586 0.058 1 1 1
BA214 ND ND ND 1 1 1
BA215 ND ND ND 1 1 1
BA216 ND ND ND 1 1 1
BA217 ND ND ND 1 1 1
BA218 ND ND ND 1 1 1
BA219 ND ND ND 1 1 1
BA220 ND ND ND 1 1 1
BA221 ND ND ND 1 1 1
BA222 ND ND ND 1 1 1
BA223 -2.436 0.057 1.593 1 1 3
BA224 -1.770 -1.420 1.570 1 1 1
BA225 -1.425 -2.321 1.414 1 1 1
BA226 2.448 -0.230 0.116 1 1 1
BA227 2.635 -0.431 0.119 1 1 1
BA228 2.393 -0.541 0.193 1 1 1
BA229 -3.173 0.527 0.409 1 1 3
BA231 -1.257 2.078 -0.472 1 1 3
BA232 -1.294 2.025 -0.352 1 1 3
BA233 -1.294 2.188 -0.570 1 1 3
BA234 2.700 0.377 -0.212 1 1 1
BA236 -0.399 -0.282 -1.330 1 1 1
BA238 2.121 -0.241 -1.437 1 1 1
BA239 -1.394 -0.411 0.010 1 1 1
BA240 -1.600 0.293 0.153 1 1 1
BA241 -0.918 -0.504 -0.004 1 1 1
BA242 -0.347 1.802 -0.009 1 1 1
BA243 2.013 1.725 -2.758 1 1 3
BA252 5.546 0.450 2.773 1 1 2
BA253 5.369 -0.919 2.299 1 1 2
BA254 3.203 0.559 1.231 1 1 2
BA255 7.615 0.794 2.485 1 1 2
BF002 5.368 -0.042 0.016 1 1 2
BF0O03 0.698 -1.322 -1.058 1 1 1
BF0O04 -0.299 0.018 -0.416 1 1 1
BFO06 -0.063 0.919 -0.304 1 1 1
BFOO7 -0.063 1.042 -0.337 1 1 1
BF0O08 0.089 1.043 -0.313 1 1 1
BF010 0.894 -0.777 0.693 1 1 1
BFO11 0.993 -0.585 0.647 1 1 1
BF012 1.089 -0.633 0.686 1 1 1
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Appendix D - Multivariate Statistics

Principal Component Analysis (Scores)

Hierarchical Cluster Analysis (Groups)

Sample ID
PC1 PC2 PC3 H =500 H =300 H=212
BFO13 -2.006 2.134 -0.310 1 1 3
BFO014 -1.369 3.020 0.451 1 1 3
BF0O16 -1.863 0.149 -0.614 1 4 6
BFO19 -0.731 2.729 -2.107 1 1 3
BF020 -0.253 2.666 -2.035 1 1 3
BF021 -0.481 2.702 -1.788 1 1 3
BF022 -3.246 2.549 0.416 2 3 5
BF023 1.102 1.272 0.641 1 1 1
BF024 1.320 1.157 0.570 1 1 1
BF025 1.417 1.298 0.693 1 1 1
BF027 -2.224 1.764 -0.500 1 1 3
BF029 2.712 0.798 -0.971 1 1 2
BF030 1.664 -0.876 0.395 1 1 1
BF0O31 -1.248 -3.053 0.116 1 1 1
BF032 -1.220 -2.453 0.145 1 1 1
BF036 -2.737 2.414 0.845 2 3 5
BF0O37 -2.615 2.464 0.963 2 3 5
BF038 -1.140 -5.224 -0.597 1 1 1
BF039 -0.660 -1.091 -0.895 1 1 1
BF0O40 2.386 1.198 -0.372 1 1 1
BF041 2.395 1.403 -0.038 1 1 1
BF043 5.804 1.212 -0.281 1 1 2
BF044 5.658 1.172 -0.027 1 1 2
BF045 5.717 1.250 -0.197 1 1 2
BF047 -0.887 -1.084 -0.105 1 1 1
BF048 -0.330 -0.792 0.084 1 1 1
BF049 ND ND ND 1 1 1
BFO50 -0.912 -0.749 -0.290 1 1 1
BF0O51 2.174 0.593 -1.210 1 1 1
BF052 1.334 0.659 -1.029 1 1 1
BF0O53 -0.178 1.444 0.169 1 1 3
BF054 -0.064 1.174 0.122 1 1 3
BF0O55 0.202 0.882 0.216 1 1 1
BFO56 4.904 0.802 0.249 1 1 2
BFO57 -1.204 2.133 0.217 1 1 1
BFO58 -1.227 2.481 0.051 1 1 3
BF059 -0.856 2.613 -0.055 1 1 3
BF0O60 -0.898 2.535 0.068 1 1 3
BFO61 -0.489 -0.791 0.244 1 1 1
BF063 -1.399 -2.108 0.539 1 1 1
BFO67 -2.611 3.142 -0.011 1 4 6
BF068 -2.761 3.149 -0.065 1 4 6
BF069 -2.602 3.174 -0.010 1 4 6
BFO71 1.077 4.131 -0.149 1 4 8
BF072 1.046 4.008 -0.053 1 4 8
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Appendix D - Multivariate Statistics

sample ID Principal Component Analysis (Scores) Hierarchical Cluster Analysis (Groups)
PC1 PC2 PC3 H =500 H =300 H=212
BFO73 1.002 4.161 0.040 1 4 8
BFO74 -1.098 0.626 0.149 1 1 1
BFO75 -0.929 0.890 0.458 1 1 1
BFO76 -1.050 1.053 0.244 1 1 1
BFO78 -3.511 1.762 -1.076 1 1 3
BFO79 ND ND ND 1 1 3
BF080 -1.114 2.599 -0.203 1 1 3
BF0O83 -1.188 -0.288 0.124 1 1 3
BF0O85 -0.897 -0.081 0.051 1 1 3
BFO86 -1.012 -0.199 0.138 1 1 3
BF0O87 -4.237 5.334 -0.195 2 2 4
BFO88 0.926 0.959 -0.338 1 1 1
BF089 0.766 0.770 -0.713 1 1 1
BFO90 1.158 0.910 -0.267 1 1 1
BF091 ND ND ND 1 1 1
BF092 1.418 0.881 -0.353 1 1 1
BF093 1.172 0.739 -0.324 1 1 1
BF094 ND ND ND 1 1 1
BF095 0.598 0.337 -1.752 1 1 1
BF096 ND ND ND 1 1 1
BF097 1.006 0.563 -0.538 1 1 1
BF098 ND ND ND 1 1 1
BF100 ND ND ND 1 1 1
BF101 0.872 1.058 -0.230 1 1 1
BF102 ND ND ND 1 1 1
BF103 1.396 0.726 -0.479 1 1 1
BF104 ND ND ND 1 1 1
BF105 1.275 0.821 -0.391 1 1 1
BF106 1.141 0.612 -0.472 1 1 1
BF108 -1.302 1.447 0.180 1 4 6
BF109 -1.491 1.673 0.120 1 4 6
BF110 -1.425 1.560 0.073 1 4 6
BF111 4.114 -0.559 1.420 1 1 2
BF114 -0.031 2.131 1.224 1 1 2
BF115 0.135 1.832 1.817 1 1 2
BF117 -0.008 2.141 1.192 1 1 2
BG029 -0.994 -0.477 0.290 1 1 3
BGO030 -0.541 -0.938 0.313 1 1 1
BG031 -1.360 -0.293 0.565 1 1 3
BGO033 -1.730 -0.735 0.814 1 1 1
BG034 -2.201 -1.274 -0.543 1 1 1
BGO036 1.154 -0.474 -0.175 1 1 1
BG037 1.516 -0.538 -0.252 1 1 1
BG038 4.156 2.004 -1.013 1 1 2
BG039 ND ND ND 1 1 2
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Appendix D - Multivariate Statistics

Principal Component Analysis (Scores)

Hierarchical Cluster Analysis (Groups)

Sample ID
PC1 PC2 PC3 H =500 H =300 H=212
BG040 -3.624 -1.507 -1.354 1 1 1
BG041 2.419 -1.026 -0.605 1 1 1
BG042 2.412 -1.114 -0.711 1 1 1
BGO043 1.479 -0.286 -0.962 1 1 1
BG044 ND ND ND 1 1 1
BGO045 1.624 -0.250 -1.431 1 1 1
BG046 1.659 0.769 -0.668 1 1 1
BG047 1.184 -0.640 -0.747 1 1 1
BGO051 0.037 -3.717 -5.074 1 1 1
BG052 1.838 -2.156 -0.787 1 1 1
BG053 0.983 -0.634 -1.660 1 1 1
BG054 ND ND ND 1 1 1
BGO056 -0.942 -3.477 -0.505 1 1 1
BGO059 -0.138 0.412 -0.361 1 1 3
BG060 0.460 0.429 -0.767 1 1 3
BG061 0.387 0.532 -0.651 1 1 3
BG062 -1.139 1.936 -0.256 1 1 3
BG063 -0.345 2.092 -0.665 1 1 3
BG064 0.072 1.954 -1.104 1 1 3
BG066 0.391 2.285 -1.434 1 1 3
BG067 ND ND ND 1 1 3
BG068 ND ND ND 1 1 3
BG069 ND ND ND 1 1 3
BGO070 ND ND ND 1 1 3
BGO071 ND ND ND 1 1 3
BG072 -0.503 2.230 -1.485 1 1 3
BG073 0.454 2.272 -1.155 1 1 3
BG074 0.464 2.403 -1.286 1 1 3
BGO075 ND ND ND 2 3 5
BGO76 0.079 2.542 -1.365 1 1 3
BG077 ND ND ND 1 1 3
BG078 ND ND ND 1 1 3
BG079 ND ND ND 1 1 3
BG080 ND ND ND 1 1 3
BG081 -2.565 3.771 -0.292 2 3 7
BG082 -2.186 3.200 -0.181 2 3 7
BG083 -2.422 3.922 -0.255 2 3 7
BG084 -3.635 2.760 2.056 2 3 7
BG086 ND ND ND 1 1 1
BG087 3.616 0.320 -0.383 1 1 1
BG088 3.185 0.467 -0.054 1 1 1
BG089 -1.568 2.514 -0.222 1 1 3
BG090 ND ND ND 1 1 1
BG091 3.132 0.318 -0.022 1 1 1
BG092 ND ND ND 1 1 2
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Appendix D - Multivariate Statistics

Principal Component Analysis (Scores)

Hierarchical Cluster Analysis (Groups)

Sample ID
PC1 PC2 PC3 H =500 H =300 H=212
BG093 -1.429 3.196 0.309 1 1 3
BG09%4 ND ND ND 1 1 1
BG095 -1.331 2.811 -0.190 1 1 3
BG096 ND ND ND 1 1 1
BG097 ND ND ND 1 1 1
BG098 3.792 0.382 -0.307 1 1 1
BG099 ND ND ND 1 1 1
BG100 ND ND ND 1 1 1
BG101 ND ND ND 1 1 1
BG102 ND ND ND 1 1 1
BG104 -0.985 1.640 -0.181 1 1 3
BG107 -1.102 1.187 0.565 1 1 1
BG108 -0.451 2.513 -0.464 1 1 3
BG109 -0.694 2.833 -0.135 1 1 3
BG110 -1.657 1.391 0.493 1 1 3
BG112 -2.790 3.100 0.529 1 4 6
BG113 -1.501 2.529 0.244 1 1 3
BG114 -1.543 2.898 0.246 1 1 3
BG115 -1.393 2.606 0.206 1 1 3
BG116 -0.514 2.282 -0.229 1 1 3
BG117 0.164 4.330 -0.848 2 3 7
BG118 0.376 4.520 -0.826 2 3 7
BG119 0.433 4.346 -0.747 2 3 7
BG121 -1.027 3.556 -1.113 1 4 6
BG122 -2.663 3.511 0.555 1 4 6
BG124 -0.466 -0.013 0.146 1 1 3
BG127 ND ND ND 1 1 3
BG128 -1.649 2.223 0.362 1 1 3
BG130 -0.343 -3.412 1.800 1 1 1
BG132 -1.228 -1.174 1.900 1 1 1
BG133 -1.354 -0.552 1.831 1 1 1
BG134 -1.709 -0.169 2.089 1 1 1
BG137 -1.667 0.242 1.464 1 1 1
BG139 -2.251 0.528 1.471 1 4 6
BG154 -1.226 2.077 0.281 1 4 6
BG155 -1.099 2.133 0.268 1 4 6
BG156 -1.102 1.903 0.201 1 4 6
BG157 3.293 1.577 -0.741 1 1 1
BG158 3.331 1.840 -0.512 1 1 1
BG159 3.310 1.807 -0.550 1 1 1
BG161 -0.647 -1.684 0.497 1 1 1
BG163 -3.177 3.635 1.139 2 3 5
BG164 -3.192 3.846 1.044 2 3 5
BG165 -3.131 3.797 1.132 2 3 5
BG166 -2.111 1.907 1.437 1 1 3
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Appendix D - Multivariate Statistics

sample ID Principal Component Analysis (Scores) Hierarchical Cluster Analysis (Groups)
PC1 PC2 PC3 H =500 H =300 H=212
BG168 -2.401 2.273 1.610 1 1 3
BG170 -1.009 0.880 -0.340 1 1 3
BG171 -0.192 -0.244 -0.764 1 1 1
BG172 -0.248 0.532 0.561 1 1 1
BG173 -0.043 0.965 1.279 1 1 3
BG174 -0.149 0.058 0.786 1 1 1
BG175 -1.478 -0.404 1.333 1 1 1
BG176 -1.780 0.193 1.032 1 1 3
BG177 -1.705 0.103 1.145 1 1 3
BG178 -2.251 1.601 1.059 1 1 3
BG179 -0.578 -0.674 0.515 1 1 1
BG183 -0.275 0.888 -0.105 1 1 3
BG184 -0.165 0.781 0.039 1 1 3
BG185 ND ND ND 1 1 1
BG186 ND ND ND 1 1 1
BG187 -1.087 1.267 0.809 1 1 3
BG188 -0.889 0.948 0.682 1 1 3
BG191 -1.889 5.163 -0.485 1 4 8
BG192 ND ND ND 1 1 1
BG194 -2.791 0.635 1.258 1 4 6
BG195 -2.888 0.998 1.355 1 4 6
BG196 -2.712 0.672 1.313 1 4 6
BG198 0.811 -3.811 -0.918 1 1 1
BG202 -2.013 0.726 0.886 1 1 1
BG203 ND ND ND 1 1 2
BG204 -1.261 -0.440 0.497 1 1 3
BG205 -1.351 -0.794 0.139 1 1 3
BG207 -1.811 -0.062 0.726 1 1 3
BG208 -2.020 0.553 0.828 1 1 3
BG210 -1.863 0.408 0.808 1 1 3
BG211 5.791 0.835 0.949 1 1 2
BG212 4.395 1.369 0.303 1 1 2
BG215 -1.669 0.795 1.573 1 1 3
BG216 -1.497 0.407 0.680 1 1 3
BG217 -2.112 0.639 0.118 1 1 1
BG219 -0.438 -0.874 0.324 1 1 1
BG220 -0.350 -0.549 0.539 1 1 1
BG221 -0.615 -0.599 0.238 1 1 1
BG222 4.532 0.883 -0.188 1 1 2
BG224 -1.245 -0.528 0.764 1 1 1
BG225 ND ND ND 1 1 3
BG228 5.389 0.898 0.720 1 1 2
BG229 4.523 1.023 0.366 1 1 2
BG230 -0.339 1.292 0.774 1 1 1
BG231 -0.712 0.996 0.419 1 1 1
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Appendix D - Multivariate Statistics

Principal Component Analysis (Scores)

Hierarchical Cluster Analysis (Groups)

Sample ID
PC1 PC2 H =500 H =300 H=212
BG232 -2.239 1.633 0.568 1 1 3
BG233 1.252 0.001 -1.808 1 1 1
BG234 ND ND 1 1 1
BG235 ND ND 1 1 1
BG236 ND ND 1 1 1
BG237 ND ND 1 1 1
BG238 -0.027 0.149 0.111 1 1 3
BG241 4.358 1.509 0.717 1 1 2
BG242 4.577 1.171 0.535 1 1 2
BG243 4.354 0.663 -0.029 1 1 1
BG244 4.328 -0.090 -0.992 1 1 1
BG245 5.092 0.309 0.311 1 1 1
BG248 0.791 -0.342 -1.698 1 1 1
BG249 0.626 -0.337 -1.271 1 1 1
BG250 0.841 -0.250 -1.333 1 1 1
BG252 0.912 -0.141 -1.099 1 1 1
BG253 ND ND 1 1 1
BG254 0.797 0.051 -0.775 1 1 1
BG255 1.375 0.082 -1.465 1 1 1
BG256 ND ND 1 1 1
BG257 ND ND 1 1 1
BG258 ND ND 1 1 1
BG259 ND ND 1 1 1
BG260 0.670 -0.406 -1.475 1 1 1
BG261 0.863 0.287 -0.660 1 1 1
BG262 0.650 0.253 -0.515 1 1 1
BG263 0.853 -0.279 -1.100 1 1 1
BG264 0.952 -0.399 -1.711 1 1 1
BG265 0.128 -0.530 -1.256 1 1 1
BG266 0.911 -0.355 -1.521 1 1 1
BG268 ND ND 1 1 1
BG269 ND ND 1 1 1
BG270 ND ND 1 1 1
BG271 ND ND 1 1 1
BG272 0.316 -1.011 -1.851 1 1 1
BG273 0.910 -0.625 -1.971 1 1 1
BG275 1.216 -0.245 -2.053 1 1 1
BG276 -1.425 -0.437 0.397 1 1 1
BG277 0.894 -0.271 -1.546 1 1 1
BG279 0.074 -0.008 -0.373 1 1 1
BG280 ND ND 1 1 3
BG281 -0.860 -0.831 0.454 1 1 1
BG282 ND ND 1 1 1
BG283 ND ND 1 1 3
BG284 ND ND 1 1 1
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Appendix D - Multivariate Statistics

sample ID Principal Component Analysis (Scores) Hierarchical Cluster Analysis (Groups)
PC1 PC2 PC3 H =500 H =300 H=212
BG285 ND ND ND 1 1 3
BG286 -1.283 -0.453 0.513 1 1 1
BG287 ND ND ND 1 1 1
BG288 ND ND ND 1 1 1
BG289 -1.393 -1.092 0.715 1 1 1
BG290 1.213 -2.294 -0.472 1 1 1
BG291 0.062 -0.153 0.509 1 1 1
BG292 0.031 -0.292 0.538 1 1 1
BG293 -1.242 -1.784 1.063 1 1 1
BG294 -0.900 -1.817 1.215 1 1 1
BG295 -0.668 -1.745 1.240 1 1 1
BG297 ND ND ND 1 1 1
BG298 ND ND ND 1 1 1
BG299 ND ND ND 1 1 1
BG301 -0.811 -1.650 1.423 1 1 1
BG302 -1.640 0.957 -0.971 1 4 6
BG303 -2.054 0.993 -1.105 1 4 6
BG304 -1.549 1.047 -1.141 1 4 6
BG306 -1.770 0.263 -0.859 1 1 3
BG307 ND ND ND 1 4 6
BG308 ND ND ND 1 1 3
BG309 ND ND ND 1 4 6
BG310 ND ND ND 1 1 3
BG311 -1.884 1.282 -1.056 1 4 6
BG312 ND ND ND 1 1 1
BG315 -2.258 3.010 1.151 2 3 5
BG317 -1.842 0.597 -1.457 1 4 6
BG318 ND ND ND 1 4 6
BG319 -1.614 0.790 -1.555 1 4 6
BG320 ND ND ND 1 4 6
BG321 ND ND ND 1 4 6
BG322 ND ND ND 1 4 6
BG323 ND ND ND 1 4 6
BG328 -1.642 1.034 1.174 1 1 3
BG329 -1.755 1.266 1.068 1 1 3
BG330 -1.288 -1.042 0.401 1 4 6
BG335 -1.887 1.365 0.663 1 1 1
BG336 -1.959 1.320 0.750 1 1 1
BG337 -1.929 1.361 0.760 1 1 1
BG338 -2.053 1.704 0.930 1 1 3
BG345 0.705 0.123 -1.146 1 1 1
BG347 0.713 0.138 -1.219 1 1 1
BG348 -2.073 -4.505 -1.201 1 1 1
BG349 -1.951 -4.236 -1.257 1 1 1
BG350 -1.801 -4.390 -1.230 1 1 1
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Appendix D - Multivariate Statistics

sample ID Principal Component Analysis (Scores) Hierarchical Cluster Analysis (Groups)
PC1 PC2 PC3 H =500 H =300 H=212
BG351 -0.801 -1.004 0.280 1 1 1
BG352 -1.416 -0.355 -0.139 1 1 1
BG353 -2.498 2.141 0.216 1 4 6
BG354 2.863 1.445 -0.292 1 1 1
BG355 2.785 1.171 -0.166 1 1 1
BG356 2.635 1.087 -0.287 1 1 1
BG358 -1.749 2.226 -1.012 1 1 3
BG360 -2.253 3.083 -1.007 2 3 5
BG361 -1.206 -1.172 0.196 1 1 1
BG363 1.346 -0.921 0.217 1 1 1
BG364 1.241 -0.928 0.139 1 1 1
BG365 -0.451 -2.010 0.054 1 1 1
BG370 1.811 1.437 -0.371 1 1 1
BG371 1.649 1.285 -0.640 1 1 1
BG372 1.498 1.089 -0.455 1 1 1
BG373 -0.414 -2.315 0.271 1 1 1
BG375 0.815 0.269 0.108 1 1 1
BG376 -2.302 5.476 -1.463 2 5 9
BG377 -1.588 4.132 -1.228 2 3 7
BG379 -1.296 -0.566 1.319 1 1 1
BG380 -1.310 -0.414 0.918 1 1 1
BG381 ND ND ND 1 1 1
BG385 1.786 -2.233 -0.078 1 1 1
BG386 1.524 -2.203 -0.060 1 1 1
BG387 1.126 -2.117 -0.045 1 1 1
BG388 -1.489 0.408 -1.396 1 1 3
BG389 -0.982 -0.318 -1.328 1 1 3
BG390 -0.591 -4.621 0.934 1 1 1
BG398 -1.405 -0.026 -0.907 1 1 3
BG401 -2.307 -3.559 1.487 1 1 1
BG402 -2.017 -3.831 1.644 1 1 1
BG403 -1.174 -5.238 1.347 1 1 1
BG405 1.073 -1.071 -0.264 1 1 1
BG406 -0.664 -3.413 -0.836 1 1 1
BG407 -0.577 -2.060 -0.987 1 1 1
BG409 0.781 -1.298 -0.175 1 1 1
BG410 0.602 -1.530 -0.476 1 1 1
BG411 -1.755 2.456 0.003 1 1 3
BG412 -2.333 3.636 -0.216 1 1 3
BG413 0.199 -1.358 -0.112 1 1 1
BG414 0.196 -1.508 -0.020 1 1 1
BG415 0.289 -1.657 -0.146 1 1 1
BG416 ND ND ND 1 1 3
BG498 5.263 -0.223 5.352 1 1 2
BG499 -0.484 1.566 0.696 1 4 6

Page 13 of 18




Appendix D - Multivariate Statistics

sample ID Principal Component Analysis (Scores) Hierarchical Cluster Analysis (Groups)
PC1 PC2 PC3 H =500 H =300 H=212
BG500 4.997 1.842 1.849 1 1 2
BG502 -0.035 2.277 -0.121 1 1 3
BG503 -1.755 2.439 1.303 1 1 3
BG504 1.525 1.332 1.112 1 1 2
BG505 1.703 0.740 1.492 1 1 2
BG507 1.550 1.374 1.224 1 1 2
BLO14 0.588 0.992 -1.283 1 1 1
BLO15 0.509 0.949 -1.172 1 1 1
BLO16 -0.928 0.045 0.685 1 1 1
BLO17 -1.171 0.069 0.870 1 1 1
BLO18 -0.939 -0.445 0.681 1 1 1
BLO19 -0.159 -0.579 -0.298 1 1 1
BLO20 0.101 -0.654 -0.364 1 1 1
BLO21 -0.015 -0.692 -0.411 1 1 1
BLO22 0.200 0.719 -0.838 1 4 6
BLO23 -0.618 1.495 -0.209 1 4 6
BLO24 -0.794 1.552 -0.251 1 4 6
BLO25 2.160 -1.835 0.298 1 1 1
BLO26 2.357 -1.479 0.399 1 1 1
BLO27 2.577 -1.399 0.116 1 1 1
BLO28 -1.321 -2.654 -0.551 1 1 1
BLO29 -4.147 5.655 -0.176 2 2 4
BLO30 -4.205 5.602 -0.065 2 2 4
BLO31 -4.547 6.144 -0.182 2 2 4
BLO32 -0.815 -0.316 -0.517 1 1 1
BLO33 -0.412 -0.363 -0.533 1 1 1
BLO34 -0.367 -0.612 -0.549 1 1 1
BLO35 -3.355 2.545 -0.827 2 3 7
BLO36 -1.577 0.132 0.160 1 1 3
BLO37 0.568 -0.551 -1.341 1 1 1
BLO39 -1.838 0.308 -0.313 1 1 3
BLO40 -1.413 -0.407 -0.363 1 1 3
BLO41 -2.182 0.969 -0.367 1 4 6
BLO42 0.771 0.456 -1.014 1 1 3
BLO43 0.738 0.383 -1.078 1 1 3
BLO44 0.562 0.369 -0.920 1 1 3
BLO45 -0.445 -3.618 -1.050 1 1 1
BLO46 0.049 -3.910 -0.350 1 1 1
BLO47 -1.869 -6.134 -0.391 1 1 1
BLO48 0.185 -3.903 -0.305 1 1 1
BLO49 0.486 -1.207 -0.284 1 1 1
BLO50 4.577 2.385 1.032 1 1 2
BLO52 0.343 -3.728 -0.359 1 1 1
BLO53 0.200 -3.936 -0.363 1 1 1
BLO54 -1.624 -4.047 0.137 1 1 1
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Appendix D - Multivariate Statistics

sample ID Principal Component Analysis (Scores) Hierarchical Cluster Analysis (Groups)
PC1 PC2 PC3 H =500 H =300 H=212
BLO55 -1.590 -3.738 0.359 1 1 1
BLO56 -1.396 -0.276 -0.969 1 1 3
BLO58 -0.907 -4.216 0.303 1 1 1
BLO59 -0.194 -4.252 -0.197 1 1 1
BLO60 -0.321 -4.317 -0.213 1 1 1
BLO61 -0.532 -2.247 -0.307 1 1 1
BL0O62 -0.666 -2.210 -0.114 1 1 1
BLO63 -1.490 -1.137 0.041 1 1 1
BLO64 -0.514 -2.356 -0.229 1 1 1
BLO65 -0.839 -2.015 -0.308 1 1 1
BLO66 -1.620 -0.717 -0.090 1 1 1
BLO67 -1.776 -1.389 -0.240 1 1 1
BLO68 2.208 -0.397 -0.865 1 1 1
BLO69 1.013 -0.552 -0.648 1 1 1
BLO73 -1.696 -1.061 0.045 1 1 1
BLO74 -1.571 -0.971 0.111 1 1 1
BLO75 -1.599 -1.248 -0.165 1 1 1
BLO77 2.104 0.017 -0.427 1 1 1
BLO78 2.307 0.009 -0.535 1 1 1
BLO79 -0.993 3.547 -1.279 1 4 8
BLO8O -0.939 3.618 -1.190 1 4 8
BLO81 -1.451 3.934 -0.659 1 4 8
BLO82 -2.045 -0.525 0.030 1 1 1
BLO83 -2.285 -0.539 0.080 1 1 1
BLO84 -2.296 -0.096 -0.197 1 1 1
BLO85 -0.780 1.144 -1.038 1 4 6
BLO86 -0.887 1.087 -1.104 1 4 6
BLO87 -0.674 1.097 -1.310 1 4 6
BLO88 0.364 -1.183 -0.263 1 1 1
BLO89 0.055 -1.035 -0.216 1 1 1
BLO90O 0.035 -1.047 -0.091 1 1 1
BLO91 -2.362 0.208 0.738 1 1 1
BL092 -2.104 0.101 0.779 1 1 1
BLO93 -2.658 0.097 0.752 1 1 1
BLO95 2.907 -0.078 -0.142 1 1 1
BLO96 2.786 -0.256 -0.143 1 1 1
BLO97 2.893 -0.101 -0.065 1 1 1
BLO98 -2.241 -0.851 0.553 1 1 3
BL0O99 -1.633 -1.774 0.553 1 1 1
BL100 -1.658 -1.602 0.558 1 1 1
BL101 -1.768 -1.665 0.492 1 1 1
BL102 -2.816 0.694 1.449 1 1 3
BL103 -2.793 0.104 1.418 1 1 3
BL104 -2.511 -0.109 1.414 1 1 3
BL105 -2.649 0.056 1.198 1 1 3
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Appendix D - Multivariate Statistics

sample ID Principal Component Analysis (Scores) Hierarchical Cluster Analysis (Groups)
PC1 PC2 PC3 H =500 H =300 H=212
BL106 -2.724 0.362 1.017 1 1 3
BL107 -3.070 0.483 0.823 1 1 3
BL108 -3.143 0.493 0.786 1 1 3
BL109 -2.612 -0.432 0.682 1 1 1
BL110 -0.320 -2.506 -0.899 1 1 1
BL111 -0.212 -2.375 -0.705 1 1 1
BL112 -0.254 -2.397 -0.840 1 1 1
BL113 0.070 0.206 -1.907 1 1 3
BL114 0.109 0.306 -1.849 1 1 3
BL115 0.097 -0.849 -1.530 1 1 1
BL116 -1.873 -2.514 1.085 1 1 1
BL117 -2.222 -2.598 0.232 1 1 1
BL118 -2.255 -2.588 0.137 1 1 1
BL119 -2.020 -2.888 -0.005 1 1 1
BL120 -0.747 -2.082 0.430 1 1 1
BL121 -1.327 -2.558 -0.379 1 1 1
BL122 -1.199 -2.685 -0.050 1 1 1
BL123 -0.974 -2.992 -0.363 1 1 1
BL124 0.395 -3.911 -1.155 1 1 1
BL125 0.775 -3.642 -1.867 1 1 1
BL126 -1.421 -4.372 -0.613 1 1 1
BL127 0.066 -4.220 -1.738 1 1 1
BL128 0.627 -3.858 -1.777 1 1 1
BL129 0.704 -3.380 -1.722 1 1 1
BL130 -0.250 -3.868 -2.130 1 1 1
BL131 -0.613 -4.274 -0.965 1 1 1
BL132 -0.149 -2.227 -0.154 1 1 1
BL133 0.548 -1.568 -0.412 1 1 1
BL134 0.175 -1.030 0.084 1 1 1
BL137 -1.423 -2.787 0.449 1 1 1
BL138 0.409 -2.729 -0.955 1 1 1
BL139 1.617 -2.378 -3.212 1 1 1
BL140 1.249 -2.267 -0.398 1 1 1
BL142 1.440 -1.713 0.292 1 1 1
BL143 2.246 -2.020 -0.114 1 1 1
BL144 0.740 -1.327 -1.698 1 1 1
BL146 0.769 -1.529 -1.525 1 1 1
BL147 -1.054 -2.093 -0.156 1 1 1
BL148 -0.792 -2.213 -0.373 1 1 1
BL149 -2.967 -0.610 0.384 1 1 1
BL150 -1.358 -3.854 0.450 1 1 1
BL151 -1.060 -3.750 0.244 1 1 1
BL152 -1.117 -3.904 0.363 1 1 1
BL153 2.130 -0.931 0.190 1 1 1
BL154 2.174 -1.087 0.097 1 1 1
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Appendix D - Multivariate Statistics

sample ID Principal Component Analysis (Scores) Hierarchical Cluster Analysis (Groups)
PC1 PC2 PC3 H =500 H =300 H=212
BL155 2.103 -1.249 0.065 1 1 1
BL157 -1.666 -3.961 1.273 1 1 1
BL158 0.862 -1.602 -0.043 1 1 1
BL159 -1.834 -3.551 0.931 1 1 1
BL160 -1.804 -3.491 0.996 1 1 1
BL161 -2.059 -3.520 0.926 1 1 1
BL163 1.883 -0.856 -0.286 1 1 1
BL164 3.121 -1.176 -0.143 1 1 1
BL165 -0.301 -1.284 -0.665 1 1 1
BL166 -0.766 -2.876 -0.005 1 1 1
BL167 -2.371 -1.208 0.736 1 1 1
BL168 -3.103 -0.438 1.286 1 1 1
BL169 -2.827 -0.508 1.390 1 1 1
BL170 -2.613 -0.518 1.176 1 1 1
BL172 -2.912 -0.892 0.731 1 1 1
BL173 -2.873 -0.820 0.803 1 1 1
BL174 -2.656 -0.763 0.626 1 1 1
BL175 -2.365 -0.812 0.610 1 1 1
BL176 -2.603 -1.033 0.762 1 1 1
BL177 -2.430 -1.169 0.852 1 1 1
BL178 ND ND ND 1 1 3
BL179 0.416 -3.301 -0.771 1 1 1
BL180 -0.074 -3.165 -0.082 1 1 1
BL181 0.389 -3.380 -0.641 1 1 1
BL184 0.558 -3.471 -0.510 1 1 1
BL185 -0.660 -2.301 0.207 1 1 1
BL186 -0.866 -2.695 -0.348 1 1 1
BL187 -1.398 -2.342 -0.125 1 1 1
BL188 -1.234 -2.205 0.158 1 1 1
BL189 -1.032 -3.235 0.291 1 1 1
BL190 -0.810 -2.834 0.449 1 1 1
BL191 -1.458 -3.122 -0.177 1 1 1
BL192 -0.909 -2.881 0.433 1 1 1
BL193 -2.800 2.408 -0.282 1 4 6
BL194 -2.757 1.066 0.068 1 1 3
BL195 -2.958 3.130 -0.224 1 4 6
BL196 -3.549 2.578 0.948 1 1 3
BL197 -3.009 2.164 1.072 1 1 3
BL198 -3.731 2.255 1.058 1 1 3
BL199 -1.901 -3.996 -0.013 1 1 1
BL200 -1.379 -3.137 0.124 1 1 1
BL201 -2.190 -4.018 -0.648 1 1 1
BL202 -1.380 -2.520 0.122 1 1 1
BL203 -1.668 -3.669 -0.078 1 1 1
BL204 -1.780 -2.650 0.023 1 1 1
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Appendix D - Multivariate Statistics

sample ID Principal Component Analysis (Scores) Hierarchical Cluster Analysis (Groups)
PC1 PC2 PC3 H =500 H =300 H=212
BL205 -2.190 -4.018 -0.648 1 1 1
BL206 -1.487 -3.922 -0.169 1 1 1
BL207 -1.815 -1.712 -0.973 1 1 3
BL208 -0.755 -2.015 0.950 1 1 1
BL209 -0.595 -2.947 0.629 1 1 1
BL210 -1.255 -1.575 1.100 1 1 1
BL211 -0.713 0.656 1.209 1 1 2
BL212 -0.441 -3.775 0.535 1 1 1
BL213 -1.139 -4.116 0.007 1 1 1
BL214 -1.004 -3.325 0.810 1 1 1
BL215 -0.970 -3.063 -1.877 1 1 1
BL216 -2.117 3.205 -2.560 2 5 9
BL217 -2.508 3.732 -2.639 2 5 9
BL223 5.186 1.907 1.706 1 1 2
BL224 3.087 0.911 0.194 1 1 2
BL226 4.827 -1.692 5.266 1 1 2
BL228 8.387 1.360 3.290 1 1 2
BL229 -4.327 6.388 1.156 2 2 4
BL230 2.385 -0.728 1.410 1 1 2
BL231 2.997 -1.374 0.684 1 1 2
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