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INTRODUCTION

The Annual Hydrology Report is completed at the conclusion of each year to compile and interpret
hydrologic data related to GCC Energy’s King | and Il Mine operations. This satisfies a requirement of
the Colorado Department of Reclamation, Mining and Safety (CDRMS) Mining Permit C-1981-035. To
best support these efforts, GCC Energy (GCC) maintains a quality assurance/quality control (QA/QC)
program to:

e Conduct GCC compliance staff training on water quality sampling for all GCC monitoring locations,
equipment and methodologies, with detailed written procedures for each monitoring location
provided.

o Collect all water quality field data with an industry-standard multi-parameter device with electronic
data deliverable (EDD) output for all field and calibration data.

o Enter and document all water quality field monitoring data by mobile (digital/paperless) field sampling
logs specific to surface water, groundwater and spring/seep sampling locations which are
automatically distributed to a third party, Resource Hydrogeologic Services (RHS) for same-day
review following sampling.

e Implement industry-standard, 10% random QA/QC lab sample submittals for duplicate and field blank
water quality samples.

o Utilize EDDs produced by the contract environmental analytical laboratory for all data analyses.

¢ Compile and manage all water quality data in a geo-referenced Microsoft Access database.

HYDROLOGIC MONITORING

HYDROLOGIC MONITORING LOCATIONS

GCC monitored eighteen (18) hydrologic compliance locations in 2018. These locations are comprised
of two types of water sources: surface and groundwater. Groundwater is monitored through dedicated
monitoring wells and surface water is monitored by grab samples at designated locations.

Table 1 lists and Figure 1 shows the eighteen (18) 2018 compliance hydrologic monitoring locations and
their relation to the King | and Il Mines.

HYDROLOGIC MONITORING DATA COLLECTION

Hydrologic monitoring data collection was expanded in 2017 in number of locations as indicated in the
previous section and continued through 2018. Protocols for establishing new hydrologic monitoring
locations, as initiated in 2016, were continued for these locations. The frequency of field parameter
monitoring for new locations is monthly for a one-year period, following the CDRMS “Guidelines for the
Collection of Baseline Water Quality and Overburden Geochemistry Data” (1984). The initial monthly
field parameter monitoring schedule is intended to more fully characterize any potential seasonal
variation in the hydrologic system. Field parameters are collected with an In-Situ SmarTROLL multi-
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parameter sonde at all location types, utilizing an industry-standard low-flow cell system for the
monitoring wells. The specific field parameters monitored during each event are given in Tables 2, 3
and 4. The purpose of the expanded analytical suite was to collect water quality data in line with the
CDRMS “Guidelines for the Collection of Baseline Water Quality and Overburden Geochemistry Data”
(1984), which were adopted in the Mining Permit Technical Revision-26. Water samples are collected
quarterly at compliance monitoring locations for laboratory analysis. Depth to water measurements are
also documented for wells, whereas flow rates are measured as applicable for surface water monitoring
locations. This baseline data collection period is intended to characterize the pre-mining environmental
conditions in order to shape the long-term monitoring plan appropriately to evaluate potential mining
effects on the hydrologic system. As such, this is intended as a one-year, four-quarter period to evaluate
seasonal changes that may occur over a typical year. These laboratory analytical suites are approved
by CDRMS in TR-26 and are presented as Tables 2, 3 and 4, by water source type. When reviewing
the parameter lists, it is important to note the red highlighted parameters, which were added to the pre-
2016 compliance list as part of the one-year baseline period for these monitoring locations.

All wet bedrock cluster monitoring wells are instrumented with industry-standard low-flow bladder pump
groundwater sampling systems. The pumps are set to the approximate depth of the well screen mid-
points for the A and MI wells, and set to near bottom of the C wells to allow for micro-purge sampling
methodology. The dry bedrock cluster wells (MW-2-C, MW-2-A, MW-2-MI) are not instrumented with any
groundwater sampling pumps and are monitored for water level only. MW-1-Ml is currently instrumented
with a bladder pump, however after the initial several sample events this well dried up. If this well remains
dry into 2019 the pump system will be removed to make the well easier to access as a water level-only
monitoring location.

HYDROLOGIC MONITORING DATA ANALYSIS

This report provides a more comprehensive analysis of area water quality than has been previously
possible. Earlier hydrologic characterization reports included domestic bedrock wells that were sampled
over a wide area. While these data indicated general aquifer water quality characteristics, there were
problems with a number of these wells (such as completions over multiple formations). Now that almost
three years of data have been obtained from monitoring wells installed specifically for GCC’s operations,
the analysis of water quality is limited to that network.

Analytical data from all 2016-2018 sampling is presented in summary tables in the Attachment. Full
laboratory reports are not included here as they have been submitted to CDRMS quarterly following each

sampling event. Analytical data summary tables are available at:

http://www.gccenergy.net/water monitoring results.php

A graphical analysis of water quality samples from surface water, alluvial aquifer, and bedrock
groundwater monitoring stations, is provided below in trilinear and stacked bar formats for major ions and
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distribution plots for trace constituents. Natural variability of water quality in bedrock and surface water
units is demonstrated in these plots, and seep water quality is compared to presumed sources.

Water quality is presented in multiple formats, including trilinear plots and stacked bar graphs. Trilinear
plots of ratios of major cations and anions (Piper diagrams) are traditional in environmental chemistry but
do not indicate either time trends in data or total solute concentrations, which stacked bar time plots do.
Both graphical formats presented in this report use concentration in milli-equivalents per liter (meq/L).

Although the King Mines have operated for some time, the monitoring data presented within this report
are believed to represent natural “baseline” water. There are no exceedances of inorganic water quality
criteria except for secondary criteria for sulfate in some alluvial wells, and there are no apparent departures
from patterns observed in any well, with one exception: there has been a detection of an organic anomaly
in one bedrock well, which is discussed separately at the end of this section. Some impacts to ditch water
quality from La Plata County road building and re-alignment construction are observed.

SURFACE WATER

The Hay Gulch Ditch is a year-round diversion from the La Plata River to the north of approximately 0.5
to 1.5 cubic feet per second into the gulch, which is otherwise an intermittent drainage that would flow
only during storms or major thaw events. Water infiltrates from spreader dikes and infiltrates the alluvium,
and return flows in the ditch are collected in Mormon Reservoir approximately nine miles downstream of
the King Il Mine, and near the confluence with the lower La Plata River. The Huntington Ditch and Pipeline
also divert water from the upper La Plata River to a collection point in Hay Gulch for use by the King Il
Mine, which water is consumed by the mine principally for underground dust control with no waste or
return flow (this water has been accounted for entirely as moisture in ventilation air). A stormwater pond
designed to capture runoff from the mine facilities is understood to have been empty over the operating
life of the King Il mine.

Hay Gulch ditch water flows over and through the alluvium and accumulates dissolved solids from
extended contact with soils along flow paths. County road work in Hay Gulch during 2017 and some ditch
maintenance in 2018 have apparently affected ditch samples during this period, such that suspended
solids have increased up to 100 mg/L in the upgradient monitoring location and 50 mg/L in the lower point
downgradient of the King Il portal. Although suspended and total dissolved solids are not directly
correlated, the former indicate disturbances which are likely to have affected both parameters.

Figure 2 compares water quality analyses in all samples collected for GCC in the Hay Gulch ditch
upstream (upgradient) and downstream (downgradient) of the King | and Il Mine facilities. Note that all
concentrations are given in meqg/L, and the graphs have the same vertical (concentration) scale. The
sample collection locations are shown in Figure 1.
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Generally, the concentrations are greater in the downgradient sample locations, which is expected from
irrigation return flows. However, this is seen to not be the case between September of 2017 and March of
2018. Ditch water in all samples contains calcium and magnesium, and sulfate-and bicarbonate in
approximately equal proportions.

Measured pH of the ditch water indicates slightly alkaline to alkaline (pH 7.8 to 8.7) conditions, with
concentrations of nitrate, total organic carbon (TOC), and trace metals all below the applicable drinking
water standards.

ALLUVIAL GROUNDWATER

Four alluvial wells in Hay Gulch monitor the quality of groundwater in the alluvial aquifer. The Wiltse well,
near the King | portal and waste rock site, has been in existence for about thirty-five years, and was once
used for water supply in the King | Mine; Well#1 Upgradient was a former water well for a Ute Mountain
Ute Tribe homestead of unknown installation date. The other two wells were installed by GCC for King Il
operational monitoring. Wells #1 Upgradient and #2 Downgradient are above and below the tributary
where the King Il portal is located, and MW-HGA-4 is adjacent to the upstream ditch sampling point, as
shown in Figure 1.

Figure 3 shows the major ions concentrations in these four alluvial wells since 2016. As has been shown
previously, total solutes in the Wiltse well have ranged cyclically between 1,000 and 2,000 mg/L, and
sulfate from 500 to 1,000 mg/L (roughly 10 to 20 meq/L). Total dissolved solids and sulfate are
considerably greater in the Wiltse well than the others.

The newest alluvial well, MW-HGA-4, located near the ditch upgradient sampling point, has about half the
total solids of the Wiltse well, and is predominantly a calcium-magnesium, bicarbonate type water, which
is similar to Well#2 Downgradient in Hay Gulch. In contrast, Well#1 Upgradient shows cations dominated
by sodium rather than calcium-magnesium. Figure 4 shows a trilinear plot of the major ion concentrations
of the alluvial wells.

As greater concentrations of constituents in the Wiltse well have been apparent, with cyclic variability,
since before deposition of waste rock in the area, and the dominant major ion chemistry in the other wells
has been stable since installation, it is suspected that the range in water types reflects the variability in the
entire Hay Gulch alluvial aquifer. Factors influencing the alluvial groundwater chemistry likely include
variable alluvium matrix materials (sand-silt-coal fines with coarser channel fill stringers), proximity of coal,
and uneven application of irrigation.

Groundwater levels at the four alluvial monitoring wells were measured and documented per CDRMS
compliance requirements at the time of each sampling event. The groundwater hydrograph for these wells
over the entire period of historical record in Figure 5 shows fairly substantial seasonal variability at all four
wells over time which is not only related to variability in precipitation but also subject to the variability in
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flood irrigation cycles of Hay Gulch irrigated pasture. Water levels generally declined in the alluvial aquifer
through 2017 and 2018. The water table rose through that winter from snowmelt, and during irrigation in
the Well#2 Downgradient, but overall the drought of the last two years is evident. An observed decrease
in the water table level may also be a factor in long term changes in water quality.

BEDROCK GROUNDWATER

Several monitoring sites with wells completed in the mined “A” coal seam, the overlying Cliff House
Sandstone, and the immediately underlying strata of the Menefee Formation to which the coal belongs,
were drilled in 2017 to provide baseline and operational water quality information for the mine expansion
of the King Il mine. The locations of these wells are shown in Figure 1. These wells were named with
suffixes “C” for Cliff House, “A” for mined “A” seam coal, and “MI” for Menefee Interburden (denoting the
floor rock to the “A” coal seam and interburden between the sometimes present “B” coal seam
approximately 90 feet below the “A” seam). Several of these wells were dry, because groundwater flow in
these formations is driven by low infiltration rates on ridges between gulches, and the formations have
long been eroded from those gulches. The formations are also intrinsically of low permeability. Thus, the
mine workings have been largely dry, except where large joints have allowed minor draining of perched
lenses of water in the roof. It is precisely this lack of groundwater in the higher coal and overlying strata
that led domestic water well drillers to over-drill wells into deeper strata in the surrounding area. And it is
precisely the carbonate cement supporting the sandstone cliffs that host the Anasazi cliff houses in Mesa
Verde that reduce the permeability and cause pockets of low quality “old” water in shallower wells.

“C” wells completed in the Cliff House Formation show the greatest concentrations and most variation in
major ion makeup. MW-1-C is dominated by calcium-magnesium and sulfate, MW-2-C is dry, MW-3-C is
dominated by sodium and bicarbonate-chloride, MW-4-C by sodium bicarbonate. This variability and the
elevated concentrations in the CIiff House wells indicate slow-moving (long residence) water, and some
water with dissolved oxygen leading to non-uniform oxidation of pyrite in some rock types. Figures 5 and
6 show the major ion concentrations in stacked-bar and trilinear formats, respectively.

“A” wells completed in the mined “A” coal seam show dominant sodium or magnesium, and sulfate with
lesser bicarbonate. Calcium is replaced by sodium and magnesium through cation exchange on clay
minerals in shales. Total dissolved concentrations in “A” wells are less than half those in overlying Cliff
House wells. Figure 7 shows the major ion concentrations in stacked-bar format while Figure 9 shows
the combined Menefee trilinear plot of major ion concentrations.

“MI” wells completed in the “A” seam floor strata have total dissolved solids concentrations that are less
than in the “A” coal seam, and are dominated by sodium and bicarbonate. This suggests that either the
lower Menefee is recharged in different areas, or that sulfate is reduced and calcium and magnesium are
exchanged for sodium along the flow path. The most likely mechanism for the reduction of sulfate is
microbial metabolism of sulfate and coal methane, which can yield hydrogen sulfide and also precipitate
calcium carbonate. Hydrogen sulfide was commonly observed in regional domestic wells. Major ion
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concentrations of the Menefee Interburden wells are shown as stacked-bar plots in Figure 8, and again,
trilinear plots for all Menefee wells are shown as Figure 9.

TRACE CONSTITUENTS

This annual hydrologic review is the first report containing adequate analytical data to assess trace
constituent occurrence in site monitoring data. Previous sampling has shown no exceedances of water
quality criteria. However, the distributions of concentrations of constituents and identification of outliers
require multiple samples, especially when concentrations are close to analytical method detection limits
or less.

The trace constituents discussed in this section occur in all natural waters, typically at low concentrations
and often with large numbers of samples reported as “non-detects”, meaning the concentrations are lower
than laboratory method detection limits. Some sense of concentration distributions for such constituents
may be found through depicting data sets in distribution curves of data in cumulative numbers of samples
less than selected concentration values. In this way, the number of samples less than a particular detection
limit, together with some actual concentrations reported above the detection limits, can indicate the
general distribution of concentrations in the specific medium, and anomalies, and even multiple modes
where such might occur (as in a solute plume or ditch water invading an alluvial aquifer).

In the following graphical analysis, each of the trace constituents in the GCC baseline analysis suites are
presented for each well, and individual well (or sample point) curves are grouped in surface water, alluvial
and bedrock categories. Concentrations are given in mg/L, in contrast to major ions (meg/L), because
drinking water standards are specified in those units, and ionic equivalence is not an issue for trace
constituents as it is for major ions. The value on the Y-axis of each plot represents the number of samples
with concentrations reported at or below the X-axis concentration, so that each line plot is a log cumulative
frequency distribution. Many dissolved trace constituents have concentrations approximating log-normal,
which give a sloping S curve, often truncated in the lower end by non-detects. Departures from “smooth”
curves suggest complexities such as sources or sinks, mixing of waters, or chemical or biochemical
reactions. This gives both characterization of native water quality and a baseline against which outliers
can be evaluated.

In previous annual hydrologic reports, the trace constituents focus was on those (copper, iron and
manganese) with some values approaching drinking water standards. In this analysis, a dozen trace
metals and two other constituents (silica and nitrate/nitrite) are plotted. In future analyses the graphical
analysis may be abbreviated, although complete numerical data will continue to be presented in
attachment(s).

Arsenic (Drinking water standard 0.01 mg/L)

Figure 10. Arsenic in the Hay Gulch ditch is similar upgradient and downgradient of the King Il mine head
facilities, and has been reported between 0.0001 and 0.001 mg/L in all samples. Note that the first points
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on up- and downgradient lines are at 5 and 7 samples, meaning that those 12 samples were reported at
less than 0.005 detection limit. It may be expected that these levels are ambient in the La Plata River,
from which the ditch is diverted.

Some alluvial groundwater has similar arsenic concentrations to the Hay Gulch ditch, while Well#1
Upgradient and MW-HGA-4 have greater concentrations. Those greater concentrations may be due to
seepage from bedrock in valley floors; most Menefee Interburden (MI) and Cliff House (C) wells show
arsenic up to 20 times greater than alluvial water (and some exceeding the drinking water standard MCL).
All “A” seam coal wells (A) show very low arsenic concentrations.

Arsenic in sedimentary strata is typically associated with sulfide minerals (such as pyrite, FeS»), and it is
suspected that there is some correlation between arsenic and other trace elements released by pyrite
oxidation (weathering) such as manganese and molybdenum. Iron concentrations do not directly correlate
because pyrite oxidation typically yields very insoluble ferric iron oxides.

Copper (Drinking water standard 1.3 mg/L)

Figure 11. The concentration distributions for copper resemble those for arsenic. Copper concentrations
in alluvial well MW-HGA-4 are low relative to arsenic concentrations, suggesting copper that is released
by oxidation is scavenged by iron oxides.

In bedrock wells, copper is greater in Cliff House (C) wells than in Menefee wells (A and Ml).

Iron (No drinking water standard)

Figure 12. The detection limit for iron is relatively high (0.05 mg/L, typically), and no detections have been
made in the Hay Gulch ditch water, or in many of the bedrock wells (no interburden Menefee wells). Some
detections up to 1 mg/L of iron, which is near the maximum solubility of ferric iron (Fe IIl), are reported in
some Cliff House and “A” seam coal (A) wells. This indicates that infiltration of water with some dissolved
oxygen reaches groundwater in C and A wells (which also show some sulfate from pyrite oxidation).

Manganese (No drinking water standard)

Figure 13. Manganese behaves like iron in general, but differs in that reaction kinetics are slow, so that it
may persist far downstream of an origin. Its detection limit is lower than for iron.

Some manganese is reported in the Hay Gulch ditch water, however if the detection limit were the same
as iron it would have been reported just twice in the downgradient ditch samples. Those two samples,
which show as a departure from the rest of the manganese data, were collected following ditch
maintenance construction, and several other constituents were elevated after this activity.
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Manganese concentrations in the alluvial groundwater resemble those of arsenic, in that they are greatest
in the upgradient well MW-HGA-4, and decrease down Hay Gulch. This likely represents the slow rate for
manganese to precipitate.

In bedrock wells, manganese has greater concentrations reported in Cliff House (C) wells and Menefee
Interburden (MI) wells. Concentrations in the latter wells are about a tenth of the iron concentrations.

Molybdenum (Drinking water health advisory level 0.08 mg/L)

Figure 14. No water analyses from the monitoring area approach lifetime health advisory limits except in
the Cliff House well MW-4-C. Molybdenum is slightly elevated in the Hay Gulch ditch water in November
2017, after ditch maintenance.

Molybdenum is another sulfide forming element that occurs in low concentrations in pyrite, and its
distribution resemble that of arsenic and manganese.

Selenium (Drinking water standard 0.05 mg/L)

Figure 15. Selenium concentrations are everywhere less than drinking water standards in monitoring data.

Selenium is another sulfide forming element which may occur in low concentrations in pyrite. The greatest
dissolved concentrations are reported in Cliff House wells.

Uranium (Drinking water standard 0.03 mg/L)

Figure 16. No uranium exceedances of drinking water standards are reported, except in two Cliff House
wells.

Zinc (Secondary drinking water standard 5 mg/L)

Figure 17. No exceedances of the secondary drinking water criterion for zinc are reported.

Zinc concentration distributions varied in bedrock wells. Zinc in bedrock wells has decreased over time.

Silica (No water standards)

Figure 18. Silica is typically reported as SiO, the dioxide, rather than Si, the element.

SiOz in alluvial groundwater has narrow distribution ranges (steep lines), like ditch water, but the
concentration is about twice as high in the most upgradient well MW-HGA-4 as in the ditch, and decreases
down Hay Gulch. This indicates alluvial groundwater in the headwaters is sourced primarily by bedrock
seepage, and is diluted by valley floor precipitation and irrigation as it flows down gulch.
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Coal and Menefee (A and MI) wells typically show less SiO, than alluvial wells, but Cliff House wells have
higher SiO; (the Cliff House is predominantly quartz sandstone).

Nitrate/Nitrite (Drinking water standard 10 mg/L)

Figure 19. Nitrate and nitrite are typically analyzed and reported as equivalent nitrogen, N, to which the
drinking water standard applies. No exceedances of the drinking water standard have been reported in
monitoring data.

No nitrate/nitrite N is reported above detection limits in any bedrock well. Wide concentration ranges are
shown in the Hay Gulch upstream station (but not the downstream station) and the Wiltse well.
Concentrations have increased over time in the Wiltse well. Possible sources of this N are applied fertilizer
and animal waste. Cattle frequent the pastures that the Hay Gulch ditch runs through and which all of the
alluvial wells are located.

Total organic carbon (TOC) (No general TOC standard for water)

Figure 20. TOC measures carbon compounds which are typically biologic organics from soils in natural
environments, or contaminants. TOC is less than 10 mg/L in most alluvial groundwater (except for one
sample result in Well #2 Downgradient) and in bedrock water. The latter anomaly likely is a lab reporting
error. One similar, single-sample anomaly is seen in MW-4-C. This trace constituent analysis has
indicated that the MW-3-C lab-reported TOC values are elevated significantly higher than any other GCC
monitoring locations for the life of the well (2017Q1). This requires further evaluation to determine the
source, most likely either naturally occurring or a potential contaminant inadvertently introduced during
well construction.

RECOMMENDATIONS

With comprehensive review of the expanded baseline parameter list results and increased frequency of
monitoring for the nearly three-year period during 2016-2018 for the existing compliance Hay Gulch ditch
locations and alluvial wells, no trace metals or minor constituents to be significant with respect to water
quality have been observed with exception to the outliers discussed above. This considers drinking water
standards, although naturally occurring major ion concentrations (specifically TDS, sulfate) disqualify the
Hay Gulch alluvial aquifer as a primary drinking water source. Given the spatial variation in water quality
does not suggest any contamination of the alluvial or bedrock aquifers by mining activity; it is proposed
that revised hydrologic monitoring parameters and frequency be adopted for these locations already
subjected to the expanded baseline monitoring protocol.

RHS recommends a reduction in monitored parameters subjected to analytical laboratory testing, while
keeping the field parameter list the same as the baseline suites. The proposed long-term compliance
water quality parameter lists are given as Table 5. To summarize the parameter revision for the three
lists:
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GCC GW Compliance

Remove Silica (SiO2) — Comparison of TDS vs. sum of ions has been accomplished and this
parameter is no longer of interest with respect to monitoring for potential hydrologic impacts from
GCC or other historic mining impacts.

Remove Mercury (Hg) —All quarterly sample analyses for all wells have shown non-detect results so
baseline characterization has been accomplished.

Remove Total Nitrogen as Nitrate-Nitrite — This parameter is useful to interpret and distinguish
agricultural impacts from blasting explosive impacts to groundwater in surface coal mining operations.
King Il is an underground mine and GCC has not used nor plans to use explosives in their operations.
Four quarterly sample analyses for all wells have established baseline total nitrogen as nitrate-nitrite.
Remove Ammonia (NH3) — This parameter was only intended for one-time collection during the
baseline period to establish absence. This parameter is useful to interpret and distinguish agricultural
impacts from blasting explosive impacts to groundwater in surface coal mining operations. King Il is
an underground mine and GCC has not used nor plans to use explosives in their operations.
Remove Phosphate (PO4 as P) - This parameter was only intended for one-time collection during the
baseline period to establish absence. This parameter is useful to interpret and distinguish possible
impacts of general agriculture use versus fertilizer use for vegetation reclamation at surface coal
mines. King Il is an underground mine and GCC has not used nor plans to use any significant
phosphate products.

GCC S&S Compliance

Remove Silica (SiO2) — Comparison of TDS vs. sum of ions has been accomplished and this
parameter is no longer of interest with respect to monitoring for potential hydrologic impacts from
GCC or other historic mining impacts.

Remove Mercury (Hg) — All quarterly sample analyses for seeps have shown non-detect results so
baseline characterization has been accomplished.

Remove Total Nitrogen as Nitrate-Nitrite — This parameter is useful to interpret and distinguish
agricultural impacts from blasting explosive impacts to groundwater in surface coal mining operations.
King Il is an underground mine and GCC has not used nor plans to use explosives in their operations.
Four quarterly sample analyses for Seep-1 have established baseline total nitrogen as nitrate-nitrite,
which is interpreted to be a result of wildlife activity.

Remove Ammonia (NH3) — This parameter was only intended for one-time collection during the
baseline period to establish absence. This parameter is useful to interpret and distinguish agricultural
impacts from blasting explosive impacts to groundwater in surface coal mining operations. King Il is
an underground mine and GCC has not used nor plans to use explosives in their operations.
Remove Phosphate (PO4 as P) - This parameter was only intended for one-time collection during the
baseline period to establish absence. This parameter is useful to interpret and distinguish possible
impacts of general agriculture use versus fertilizer use for vegetation reclamation at surface coal
mines. King Il is an underground mine and GCC has not used nor plans to use any significant
phosphate products.
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GCC SW Compliance

Remove Silica (SiO2) — Comparison of TDS vs. sum of ions has been accomplished and this
parameter is no longer of interest with respect to monitoring for potential hydrologic impacts from
GCC or other historic mining impacts.

Remove Mercury (Hg) — All quarterly sample analyses for the two Hay Gulch Ditch sites have shown
non-detect results so baseline characterization has been accomplished.

Remove Total Nitrogen as Nitrate-Nitrite — This parameter is useful to interpret and distinguish
agricultural impacts from blasting explosive impacts to groundwater in surface coal mining operations.
King Il is an underground mine and GCC has not used nor plans to use explosives in their operations.
Four quarterly sample analyses for the two Hay Gulch Ditch sites have established baseline total
nitrogen as nitrate-nitrite.

Remove Ammonia (NH3) — This parameter was only intended for one-time collection during the
baseline period to establish absence. This parameter is useful to interpret and distinguish agricultural
impacts from blasting explosive impacts to groundwater in surface coal mining operations. King Il is
an underground mine and GCC has not used nor plans to use explosives in their operations.
Remove Phosphate (PO4 as P) - This parameter was only intended for one-time collection during the
baseline period to establish absence. This parameter is useful to interpret and distinguish possible
impacts of general agriculture use versus fertilizer use for vegetation reclamation at surface coal
mines. King Il is an underground mine and GCC has not used nor plans to use any significant
phosphate products.

Remove Oil and Grease — All quarterly sample analyses for the two Hay Gulch Ditch sites have shown
non-detect results so baseline characterization has been accomplished.

RHS recommends continuing water sample collection and analysis of the GCC GW Baseline suite for
any future established compliance monitoring wells, until four quarters have been assessed. Provided
that silica, mercury, nitrate/nitrite, ammonia and phosphate are insignificant through that four quarters of
monitoring, the analytical suite for samples from these locations shall henceforth convert to the proposed
long-term compliance water quality parameter list as given in Table 5.
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Table 1. GCC Hydrologic Monitoring Locations

UTM NAD 83 UTM NAD 83
Monitoring Location ID Water Resource Monitored Zone .13N Zone 1.3N Elevation
Easting Northing (ft amsl)
(meters) (meters)
Wiltse Well Groundwater - Alluvial Hay Gulch 224881.1085 4127522.433 7372.0
Well #1 Upgradient Groundwater - Alluvial Hay Gulch 223365.0376 | 4127021.179 7254.0
Well # 2 Downgradient Groundwater - Alluvial Hay Gulch 221974.4696 4126036.488 7174.8
MW-HGA-4 Groundwater - Alluvial Hay Gulch 225528.7047 | 4127986.997 7410.5
MW-1-C Groundwater - Bedrock Cliff House overburden | 225804.6071 4131561.698 8519.8
MW-1-A Groundwater - Bedrock "A" coal seam 225808.2341 4131566.735 8520.4
MW-1-Ml Groundwater - Bedrock Menefee interburden 225811.7943 4131571.83 8520.8
MW-2-C Groundwater - Bedrock Cliff House overburden | 222975.0867 4127471.487 7711.7
MW-2-A Groundwater - Bedrock "A" coal seam 222978.3944 4127476.307 7713.0
MW-2-Ml Groundwater - Bedrock Menefee interburden 222982.6444 4127481.106 7713.5
MW-3-C Groundwater - Bedrock Cliff House overburden | 220038.4949 4125292.061 7416.6
MW-3-A Groundwater - Bedrock "A" coal seam 220042.4727 4125296.639 7416.6
MW-3-Ml Groundwater - Bedrock Menefee interburden 220046.7102 4125301.143 7416.3
MW-4-C Groundwater - Bedrock Cliff House overburden | 219880.4541 4126517.998 7568.8
MW-4-A Groundwater - Bedrock "A" coal seam 219883.9563 4126522.613 7569.5
MW-4-Ml Groundwater - Bedrock Menefee interburden 219887.6418 4126527.65 7569.7
Hay Gulch Ditch Downgradient  |Surface Water - Irrigation ditch 222153.4227 | 4126367.714 7210.0
Hay Gulch Ditch Upgradient Surface Water - Irrigation ditch 225533.7154 4128140.803 7430.0
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Table 2.

GCC Surface Water Baseline Water Quality Parameter Suite (GCC SW Baseline)

Parameter Units Justification for Addition Comments
Potassium (K) mg/L Rounding out major ion constituents with K,
Cl will allow for better interpretation with
Chloride (CI") mg/L |trilinear plotting
Calcium (Ca™) mg/L
Magnesium (Mg*) mg/L
Sodium (Na") mg/L
Sulfate (SO4) mg/L
Alkalinity, as CaCOs3 mg/L
Silica (5i0) ma/L ;ldllows comparison of TDS vs. sum of major
ions
Manganese (Mn) mg/L
Fluoride (F) ma/L Se'condary ior{ that.has been identified with
minor potential nuisance value
Iron (Fe) mg/L
Aluminum (Al)
Arsenic (As)
Cadmium (Cd)
Copper (Cu)
Lead (Pb) ma/L Trf:fe mftals commonly associated with coal
mining impacts
Mercury (Hg)
Molybdenum (Mo)
Selenium (Se)
Zinc (Zn)
Uranium (U) mg/L |DRMS request via HGCAP
Hardness, as CaCO3 mg/L
Bicarbonate, as CaCOs3 mg/L
Carbonate, as CaCO3 mg/L
Hydroxide, as CaCO3 mg/L
Total Nitrogen as Nitrate-Nitrite mg/L  |Distinguish fertilizer and/or stock impacts
1-time only with field kit to
Ammonia (NH 3) mg/L Distinguish fertilizer and/or stock impacts establish absence, SW and
Alluvial GW only in 2016Q4
1-time only to establish
Phosphate (PO 4 as P) mg/L Distinguish fertilizer and/or stock impacts absence, SW and Alluvial GW
onlyin 2016Q4
Sodium Adsorption Ratio (SAR) mg/L mj;:‘:ir::f suitability for agricultural
Oil & Grease mg/L Indication of background/upstream impacts
pH (lab) SuU
Total Dissolved Solids (TDS) mg/L
Total Suspended Solids (TSS) ma/L Provfdfs mass of particulates causing
turbidity
Total Organic Carbon (TOC) mg/L |Surrogate parameter for coal mining impacts
Temperature (field) °C
Allows comparison of field vs. lab
PpH (field) sU measurements, key for proper Bicarb, Carb,
Hydroxide calculations
Specific Conductivity (field) mS/cm
Oxygen Reduction Potential (ORP) (field) | my |0 Predict states of chemical speciation of
water, i.e. dissolved metals
Dissolved Oxygen (DO) (field) ma/L General water'quality parameter to
document available oxygen
Flow Rate (field, ditch only) cfs

Notes:

New analytesin bold, italicized red text
mg/L =milligrams per liter

SU =standard units

mS/cm millisiemens per centimeter

cfs =cubic feet per second

mV=milivolt
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Table 3.

GCC Groundwater Baseline Water Quality Parameter Suite (GCC GW Baseline)

Parameter Units Justification for Addition Comments
Potassium (K) mg/L Rounding out major ion constituents with K,
Cl will allow for better interpretation with
Chloride (CI") mg/L |trilinear plotting
Calcium (Ca™) mg/L
Magnesium (Mg") mg/L
Sodium (Na®) mg/L
Sulfate (SO4) mg/L
Alkalinity, as CaCOs3 mg/L
silica (Si02) mg/L ;.t\llows comparison of TDS vs. sum of major
ions
Manganese (Mn) mg/L
Fluoride (F) mg/L Se'condary ior{ thatlhas been identified with
minor potential nuisance value
Iron (Fe) mg/L
Aluminum (Al)
Arsenic (As)
Cadmium (Cd)
Copper (Cu)
Lead (Pb) mg/L Trfu:e mFtaIs commonly associated with coal
mining impacts
Mercury (Hg)
Molybdenum (Mo)
Selenium (Se)
Zinc (Zn)
Uranium (U) mg/L DRMS request via HGCAP
Hardness, as CaCO3 mg/L
Bicarbonate, as CaCOs3 mg/L
Carbonate, as CaCOs3 mg/L
Hydroxide, as CaCO3 mg/L
Total Nitrogen as Nitrate-Nitrite mg/L Distinguish fertilizer and/or stock impacts
1-time only to establish
Ammonia (NH3) mg/L  |Distinguish fertilizer and/or stock impacts absence, SW and Alluvial GW
onlyin 2016Q4
1-time only to establish
Phosphate (PO 4 as P) mg/L Distinguish fertilizer and/or stock impacts absence, SW and Alluvial GW
only in 2016Q4
pH (lab) Su
Total Dissolved Solids (TDS) mg/L
Total Organic Carbon (TOC) mg/L Surrogate parameter for coal mining impacts
Temperature (field) °C
Allows comparison of field vs. lab
PH (field) suU measurements, key for proper Bicarb, Carb,
Hydroxide calculations
Specific Conductivity (field) mS/cm
Oxygen Reduction Potential (ORP) (field) mv :faﬁt):,dil.cel: Z:::Isv:z z;:z:v;ilcsal speciation of
Depth to Water (field, wells only) ft

Notes:

New analytesin bold, italicized red text

mg/L =milligrams per liter

SU =standard units

mS/cm millisiemens per centimeter
ft =feet

mV =milivolt
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Table 4.

GCC Spring & Seep Baseline Water Quality Parameter Suite (GCC S&S Baseline)

Parameter Units Justification for Addition Comments
Potassium (K) mg/L Rounding out major ion constituents with K,
Cl will allow for better interpretation with
Chloride (CI") mg/L |trilinear plotting
Calcium (Ca™) mg/L
Magnesium (Mg™) mg/L
Sodium (Na®) mg/L
Sulfate (SO4) mg/L
Alkalinity, as CaCOs mg/L
silica (i0) mg/L ,'t\l/ows comparison of TDS vs. sum of major
ions
Manganese (Mn) mg/L
Fluoride (F) ma/L SeFondary ion' that'has been identified with
minor potential nuisance value
Iron (Fe) mg/L
Aluminum (Al)
Arsenic (As)
Cadmium (Cd)
Copper (Cu)
Lead (Pb) mg/L Trfzc_e m.etals commonly associated with coal
mining impacts
Mercury (Hg)
Molybdenum (Mo)
Selenium (Se)
Zinc (Zn)
Uranium (U) mg/L |DRMS request via HGCAP
Hardness, as CaCO3 mg/L
Bicarbonate, as CaCOs3 mg/L
Carbonate, as CaCO3 mg/L
Hydroxide, as CaCO3 mg/L
Total Nitrogen as Nitrate-Nitrite mg/L |Distinguish fertilizer and/or stock impacts
1-time only with field kit to
Ammonia (NH3) mg/L |Distinguish fertilizer and/or stock impacts establish absence, SW and
Alluvial GW only in 2016Q4
1-time only to establish
Phosphate (PO 4 as P) mg/L Distinguish fertilizer and/or stock impacts absence, SW and Alluvial GW
only in 2016Q4
Sodium Adsorption Ratio (SAR) mg/L I_Vle_asu.re of suitability for agricultural
irrigation
pH (lab) N
Total Dissolved Solids (TDS) mg/L
Total Organic Carbon (TOC) mg/L Surrogate parameter for coal mining impacts
Temperature (field) °C
Allows comparison of field vs. lab
PH (field) suU measurements, key for proper Bicarb, Carb,
Hydroxide calculations
Specific Conductivity (field) mS/cm
Oxygen Reduction Potential (ORP) (field) | mv z:a’t’:d”‘: ::::fvzg ::Z’I‘s"' speciation of
Flow Rate (field, spring/seep only) gpm

Notes:

New analytes in bold, italicized red text
mg/L =milligrams per liter

SU =standard units

mS/cm millisiemens per centimeter
gpm =gallons per minute
mV=milivolt
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Table 5. Proposed long-term compliance water quality parameter suites (Groundwater, Spring & Seep,

Surface Water)

GCC Groundwater Compliance Water

Quality Parameter Suite

GCC Spring & Seep Compliance Water

Quality Parameter Suite

GCC Surface Water Compliance Water

Quality Parameter Suite

(GCC GW Compliance) (GCC S&S Compliance) (GCC SW Compliance)

Parameter Units Parameter Units Parameter Units
Potassium (K) mg/L Potassium (K) mg/L Potassium (K) mg/L
Chloride (CI) mg/L Chloride (CI) mg/L | |Chloride (CI) mg/L
Calcium (Ca™) mg/L Calcium (Ca™) mg/L Calcium (Ca™) mg/L
Magnesium (Mg*?) mg/L Magnesium (Mg™) mg/L Magnesium (Mg"™) mg/L
Sodium (Na®) mg/L Sodium (Na*) mg/L Sodium (Na*) mg/L
Sulfate (SO4) mg/L Sulfate (SOa) mg/L Sulfate (SO4) mg/L
Alkalinity, as CaCO3 mg/L Alkalinity, as CaCO3 mg/L Alkalinity, as CaCO3 mg/L
Manganese (Mn) mg/L Manganese (Mn) mg/L Manganese (Mn) mg/L
Fluoride (F) mg/L Fluoride (F) mg/L Fluoride (F) mg/L
Iron (Fe) mg/L Iron (Fe) mg/L Iron (Fe) mg/L
Aluminum (Al) mg/L Aluminum (Al) mg/L Aluminum (Al) mg/L
Arsenic (As) mg/L Arsenic (As) mg/L Arsenic (As) mg/L
Cadmium (Cd) mg/L Cadmium (Cd) mg/L Cadmium (Cd) mg/L
Copper (Cu) mg/L Copper (Cu) mg/L Copper (Cu) mg/L
Lead (Pb) mg/L Lead (Pb) mg/L Lead (Pb) mg/L
Molybdenum (Mo) mg/L Molybdenum (Mo) mg/L Molybdenum (Mo) mg/L
Selenium (Se) mg/L Selenium (Se) mg/L Selenium (Se) mg/L
Zinc (Zn) mg/L Zinc (Zn) mg/L Zinc (Zn) mg/L
Uranium (U) mg/L Uranium (V) mg/L Uranium (U) mg/L
Hardness, as CaCO3 mg/L Hardness, as CaCO3 mg/L Hardness, as CaCO3 mg/L
Bicarbonate, as CaCOs3 mg/L Bicarbonate, as CaCO3 mg/L Bicarbonate, as CaCO3 mg/L
Carbonate, as CaCO3 mg/L Carbonate, as CaCO3 mg/L Carbonate, as CaCO3 mg/L
Hydroxide, as CaCO3 mg/L Hydroxide, as CaCO3 mg/L Hydroxide, as CaCOs3 mg/L
pH (lab) SU Sodium Adsorption Ratio (SAR) mg/L Sodium Adsorption Ratio (SAR) mg/L
Total Dissolved Solids (TDS) mg/L pH (lab) SU pH (lab) SuU
Total Organic Carbon (TOC) mg/L Total Dissolved Solids (TDS) mg/L Total Dissolved Solids (TDS) mg/L
Temperature (field) °C Total Organic Carbon (TOC) mg/L Total Suspended Solids (TSS) mg/L
pH (field) SuU Temperature (field) °C Total Organic Carbon (TOC) mg/L
Specific Conductivity (field) mS/cm pH (field) SU Temperature (field) °C
Oxygen Reduction Potential (ORP) (field) mV Specific Conductivity (field) mS/cm pH (field) SU
Depth to Water (field, wells only) ft Oxygen Reduction Potential (ORP) (field) mvV Specific Conductivity (field) mS/cm
Notes: Flow Rate (field, spring/seep only) gpm Oxygen Reduction Potential (ORP) (field) mv
New analytesin bold, italicized red text Notes: Dissolved Oxygen (DO) (field) mg/L
mg/L =milligrams per liter New analytesin bold, italicized red text Flow Rate (field, ditch only) cfs

SU =standard units
mS/cm millisiemens per centimeter
ft =feet

mV =milivolt

mg/L =milligrams per liter

SU =standard units

mS/cm millisiemens per centimeter
gpm =gallons per minute
mV=milivolt

Notes:

New analytes in bold, italicized red text
mg/L =milligrams per liter

SU =standard units

mS/cm millisiemens per centimeter

cfs =cubic feet per second

mV=milivolt
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Figure 1. GCC 2018 hydrologic monitoring locations
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Figure 2. Comparison of major ions (milli-equivalents/Liter) in water analyses in Hay Guilch Ditch samples
collected upstream and downstream of King | & Il Mines 2016 through 2018
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Figure 3. Comparison of major ion concentrations in alluvial monitoring wells in Hay Gulch
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Figure 4. Trilinear plot of major ion concentrations in alluvial monitoring wells in Hay Guich
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Figure 5. Hay Gulch Alluvial Groundwater Hydrograph
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Figure 5. Comparison of major ion concentrations in Cliff House (“A” seam overburden) bedrock monitoring wells
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Figure 6. Trilinear plot of major ion concentrations in Cliff House monitoring wells

Cliff House Wells

na SO4

GCC ENERGY, LLC
2018 ANNUAL HYDROLOGY REPORT - CDRMS
27



Figure 7. Comparison of major ion concentrations in “A” coal seam bedrock monitoring wells
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Figure 8. Comparison of major ion concentrations in Menefee Interburden (“A” seam underburden) bedrock monitoring
wells
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Figure 9. Trilinear plot of major ion concentrations in Menefee monitoring wells which include the “A” seam coal and under/interburden
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Figure 10. Arsenic Concentrations for Hay Gulch Ditch, Hay Gulch Alluvium and Bedrock
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Figure 11. Copper Concentrations for Hay Gulch Ditch, Hay Gulch Alluvium and Bedrock
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Figure 12. Iron Concentrations for Hay Guich Alluvium and Bedrock
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Figure 13. Manganese Concentrations for Hay Gulch Ditch, Hay Gulch Alluvium and Bedrock
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Figure 14. Molybdenum Concentrations for Hay Gulch Ditch, Hay Gulch Alluvium and Bedrock
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Figure 15. Selenium Concentrations for Hay Gulch Ditch, Hay Guich Alluvium and Bedrock
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Figure 16. Uranium Concentrations for Hay Gulch Ditch, Hay Guich Alluvium and Bedrock
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Figure 17. Zinc Concentrations for Hay Guich Ditch, Hay Guich Alluvium and Bedrock
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Figure 18. Silica Concentrations for Hay Gulch Ditch, Hay Gulch Alluvium and Bedrock
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Figure 19. Nitrate/Nitrite Concentrations for Hay Guich Ditch and Hay Guich Alluvium
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Figure 20. TOC Concentrations for Hay Guich Ditch and Hay Guich Alluvium
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ATTACHMENT - GCC Hydrologic Monitoring Data Summary Tables
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Hay Gulch Ditch Upgradient
Yeor 2016 2017 2018
Quarter a1 az a3 a4 a1 02 as o4 a1 oz a3 o4
Month 3 4 5 6 7 B £ 10 1 12 1 2 3 ] 2 11 2 5 g n
Samplz Date 331 432 5/26 623 J20 B35 521 10/19 11720 12713 1726 2127 3 E/2E a1 11728 22 5/14 I 18
Lob Analysis [¥/N} L N N ¥ i N ¥ W ¥ N i N ¥ L) ¥ L) L) L) L) ¥
Feld Porameters:
Aow Rote o 0.7 10 12 16 1o 10 11 10 Hrd 1o MM 0.8 03 27 MM MM KM 0E o7 0.7
Tempenmiune deg O 5.8 Ptk 113 211 208 168 149 164 559 7.0 15 47 107 202 18.7 B8 a7 113 21 11
| pH SL 775 B37 7.95 815 524 E.26 847 E15 &m B5E 82 8689 BE7T B.88 E.39 TED 79 758 8.07 7.16
| Specific Conductance 5 om 247 33 1a7 141 153 7 233 210 258 234 BET 435 454 106 348 BE2 1 30 E 307
Owygen Reduction Potential mb T6.4 1147 a7.2 516 53.6 ELE 725 1058 924 1163 66.3 -12 -10.6 238 BE.1 95.10 | -0541 | 1114 | -1813 139
Dizzolved Ohygen ma/L Bl 5.4 ED 5.0 6.5 63 7.2 47 6.7 6.1 10.6 2.0 6.9 48 67 o3 5.4 B5 64 0.2
Lab Anaiyticel Resuits:
Hardness as CoC03 ma/L 128 208 118 152 57 69.2 316 438 4z8 101 153 148
pH [Lab) S0 E17 B0s B.16 B19 E06 B.06 E.22 831 B39 759 o.07 7.86
Total Dissolved Solids [Lab) ma/L 170 75 165 1E0 285 65.0 350 650 70 140 215 175
Total o Solids ma/L oo 117 17.0 48 250 63.5 200 575 6.01 106 6.5 148
Cailcium imag/fL 335 24 33.0 384 53.6 208 x] B6.6 E7.3 6.3 351 403
M i mag/fL plik] 508 am 13.7 298 an 375 583 659 S5l 135 119
| Soudim ma/L 448 219 3.90 E 109 197 138 71 e 33 5.33 5.00
Potwssium ma/fL =1 <1 135 =1.00 =1.00 175 215 305 3.52 118 124 =100
| Afkalinity, Totel img/L 160 65 S50 118 185 55.0 177 306 244 67 111 120
| Alkaiinity, Bicorbonots ma/L 160 65 240 11z 185 55.0 161 285 244 67 o7 120
| Alkalinity, Carbonots mg/fL <10 <10 <10 =10.0 =10.0 <1000 150 .0 <10.0 =100 <10.0 <100
| Alkalinity, Hydroxdde ma/L =10 <10 <10 =10.0 =10.0 <10.0 <100 <10.0 <100 | <100 <100 <10.0
Chioride mg/fL 577 207 432 752 227 176 308 452 457 312 6.70 5.58
Auorids ma/L 0.213 0208 0233 0.206 D215 | 0195 0.265 | 0283 0.285 | 0.224 0272 0.224
| Swifote as S04 ma/L 411 17.7 20.0 453 BE1.7 15.0 59.0 17 279 34 45.7 45.0
Total Organic Carbor [TOC) imag/fL 141 16 2.21 112 2458 115 190 1599 151 231 161 1im
O & Gregse imgL =] <5 <3 =5.00 =5.00 «<5.00 <5.00 «<5.00 <5.00 =5.00 <5.00 <5.00
Nitrote/Nitrite as N ma/L <002 0028 0. 020 =000 0053 «0.020 | D045 0.0s8 0.105 0.026 <0020 <020
| Sodium Adsorption Ratio [SAR) no wnit 017 01 .16 01 030 0.10 034 0.55 0,68 014 0.18 0.16
| Aluminum img/L .05 =005 .05 0050 0050 | «0.050 | <0050 | <0050 | <0050 | <0050 | D050 o). 050
| Arsenic ma/L 40,0005 «0.00035 40,0005 «0.0005 00005 | 00005 | 0.0009 | QUDDOT | 00025 | 00005 | 00005 | 00005
Cadmium mg/fL «0.0001 QL0001 =A0.0001 <0000 <AL000Y | 00001 | 00001 | «0.0001 | <0.0005 | 00001 | 00000 | 00000
Copper ma/L 10,0005 0.0011 00011 00005 0.0005 | 00013 | 0.0005 | QUDDOS | 0.0007 | QuD0dl | Q0011 0.0013
fron ma/L <005 =005 <05 =0L050 <0050 | «0.050 | <0050 | <0050 | <0050 | <006 <005 <005
Lead imag/fL A0.0005 L0005 400005 L0005 ALD005 | 00005 | <0.0006 | <0.0005 | <0.0025 | A.0005 | 00005 | <0.0005
Ma s mag/fL 0.0058 0.0035 0.0023 0007 0.0070 | 00024 | 00055 | OO0SS | 00049 | 00083 | 00016 | 00043
Mercury imag/fL «A0.0002 L0002 =A0.0002 L0002 ALD002 | 00002 | <0.0002 | «0.0002 | <0.0002 | AD.0002 | 00002 | 00002
Molybdenam ma/fL <0.0005 00009 0.0007 0.D008 00006 | 0.00DS | 0.0042 | CUDDOS | 0025 | 0D0d | 00012 0.000%
| Sedenium ma/L <0001 =001 «0.001 <0010 0.0023 | 00010 | <0010 | 0UD0AD | 0.0050 | <0001 | «<0.001 «.001
 Silico (5i02) ma/L 178 833 103 a7 5.04 .71 5.45 101 110 24 B84 531
 Silicon ma/L 364 3.85 489 454 423 3.60 442 47 5.14 353 A4 358
Uraniwmy ma/L 10,0002 0.0001 0.0002 00003 0.0005 | 00ODL | 0.0005 | QUDDD9 | 0.0043 | QuDDO1 | Q0002 0.0003
| Zire imag/fL 0,004 =0.001 0. 004 0. 001D 00032 | 00020 | 00040 | <0.0020 | 00100 | <0002 | 0.0033 0,002
Radivm 226 oL 0.4 HA HA HA MNA KA Ma HA Ma HA L) i)
Rodium 228 oL ALE HA HA HA HA A Ma NA Ma NA i) i)
MNotes & Definitions:
¥iN YES OF No 1 “<" walues denote that the guantification of that aneljyte is helow the regorting leve! for the analytics! laboratory, acoepiehbia by
gpm gallons per minute environmantal water quolity laboratory industry standerds.
degC  degress Celsius
U standard pH units 2 Totol aflelinity is messured by Stretion with hydrochiont ood to o set pH point, reporting this vaiue as an equivalent amount of
pSfem microsiemens per centimeter calcivm carbonate. This value is then partitioned into bicarbonate, corbonote and hydroxide depending on the initial pH of the
my miillivolts sample splution, each componants reported as equivalant Cel03.
mg/L miilligram per liter
paifL picocuries per liter 3 Industry standard Quality Assuronce/Quality Control (QA/QL) protocoi ore foilowed for this hydrolegic monitoring program By
NM nat measured [field) Botf: GCC Enargy and the controcted envirenmental water guaiity analytical iaborotores. QA results are not shown in this
NA not anabyzed (lakb) torbia.
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Hay Gulch Ditch Downgradient
Yeor 2016 7 2018
Quarter a1 a2 Q3 04 al a2 03 o4 a1 a3 o4
Month 3 4 5 1] 7 ] ] p] 11 12 1 2 3 6 ] n 2 ] n
Sampls Date 3731 4722 5/26 6,23 720 B/I5 oy21 1019 11729 1213 126 2737 3/22 628 9721 11,28 222 &9 17
Lok Analysis [¥/N] N N W N N W N ¥ M N N L ¥ W N ¥ L W
Fieid Paromsters:
Fow Rote ofs 11 12 11 M 11 11 HM 0.8 M HK W 0E 03 03 HM L MM ] 05
Tempenoiuns deg C 118 178 10.8 219 213 18.3 161 11E 70 6.6 7.2 30 12.7 17.6 18.7 63 113 206 4.7
o U B.57 B33 B.14 814 B.55 837 83 B.38 aEd B.06 128 .08 .00 B.53 565 dry B33 7.58 743 7.48
Specific Conductance p5om 439 330 a7 116 308 257 1163 420 421 728 678 Q87 17 114 162 742 I 356 39
Oxpgen Reduction Potential mb 373 10558 332 315 .6 384 187 B2.6 n7zs 155.2 147.6 -15.5 137.8 165.3 48 516 1114 -10 -B2.5
Dizsolved Oxygen mgL 75 77 a7 6.0 67 5.6 6.3 74 6.5 7.2 76 98 5.6 64 71 98 85 63 o1
Lab Analytical Results:
Hardness as Col03 migl 226 67.8 450 26T 503 a1z 320 140 182 167
pH [Lab) SU a47 8.13 835 824 B.15 758 B1T 805 5.09 7.55
Total Dissolved Solids (Lob) mg/L 270 53 630 320 615 0.0 420 220 260 1B5
Total o Solids mig/l 73 18 4.30 124 127 0500 495 =2 5.67 440
Calcivm mig/L 55.5 219 4.7 65.5 12 A5 754 375 430 4.7
M i mg/L 211 315 55.1 5.2 546 43 342 11.2 144 13.4
Soulium mig/L &6 157 168 10.7 225 237 181 542 6.49 5.15
Potassium gL 148 <1 4.48 145 233 =100 254 114 158 134
Alkalinity, Total mg/L 220 55 220 223 320 5.0 265 112 170 140
Alkalinity, Bicarbonote mgL 220 55 140 155 320 5.0 50 ins 170 140
Alkalinity, Carbonate gL «10 <10 50D 70 <10.0 <10.0 <10.0 10,0 «10.:0 <100
Alkaiinity, Hydrosice mg/L =10 <10 <10 =10.0 <10.0 =10.0 =10.0 <10.0 <100 =10.0
Chicride mgL Q40 126 979 12 3Ly 154 231 754 7.47 5.69
HAuoride gL 0244 0.185 0224 0.227 0.224 0227 0308 0228 0.295 0.228
Sulfote as 504 mg/L 6.1 135 144 235 204 178 B5.5 403 45638 45.0
Total Organic Carbon (TOC) mgL 153 12 3.48 165 2.31 0932 156 128 133 176
O & Gragse mg/L o3 <5 5 =5.00 <5.00 =5.00 =500 5,00 «5.00 =5.00
Nitrate/WNitrite as N myg/L =002 0.026 .7 -A0.020 <0.020 =0.020 0020 | 0030 | 20.020 0,020
Sodium Adsorption Ratio [SAR] o it 025 003 033 0.28 0.4 011 0.43 0.2 0.20 017
Alumimum mig/L 005 20.05 =0.05 40050 =0.050 0050 0050 | 0050 | 20.050 20,050
Arsenic myg/L DUD005 =0.0005 0.0015 00006 00006 00006 0.0005 | 00005 | D.000& 0. 0005
Codmivm mg/L 00001 =0.0001 <0.0001 <0.0001 =0.0001 <0L0001 «0.0001 | 00001 | 20,0001 <0.0001
Copper myg/L U000 00016 00012 00005 00004 00013 0.0005 | QD008 | D.000& 00008
fron gL <005 A0.05 0.05 A.050 0,050 0050 0050 | 0050 | 0.050 005
Leod mg/L <0005 <0.0005 =<0.0005 00005 <0L.0005 <0L0005 <0.0005 | 00005 | -20.0005 <0.0005
Mai g mgL 0.0033 0L00a 00055 0.0063 ooli2 D001 0.0962 | 00038 | 0045 Qol02
Mercury mig/L <0L0002 =0.0002 =0.0002 <OL0002 00002 00002 400002 | «0.0002 | 20.0002 0. 0002
Moiybdenum mg/L <0005 CLO0DE: 00013 0.0007 <0L.0005 Qo011 0.0010 | QD011 | 0.0012 00010
Selenium mig/L 0,001 000l QL0026 <0010 Qoaz2 <0.0010 0.0011 | «0.0010 | 20.0010 0,001
Silice (Si02) mig/L B.596 748 118 10.9 12.2 853 07 841 8.77 8.66
Silicon mg/L 419 i35 5.51 in 5.70 359 5.01 353 4.10 4.05
Uraniwrm: mig/L 0.0004 0L000d 00006 0.0006 QL00DS QL0002 0.0012 | 00004 | 0.0005 00003
Zinc mg/fL 40001 0u0021 00013 0.0012 00020 | <0.0020 | 0.0040 <0.0030 | QD074 | 0.0045 00035
Radium 226 pGiL .4 NA& KA NA A MA Ha Ha NA A& A
Radium 228 el 0.8 HA A HA & P& HA ME HA M [
Motes & Definitions:
/N ¥ES oF na i 8 "=" vaives denate that the quantificetion of thot analyte is balow the reporting level for the analytical laboratory,
BEPmM gallons per minute accegtable by environmental water guality lobormtory industry standards.
degC degreas Celsiue
s stmndard pH units Z Total aikalinity is measured by titration hydrochioric acid to o set pH point, reporting this volus as an equivalant
pSfem microsiemens per centimeter amount of coloium carbonote. This walue is then partitioned into bicorbonate, corbonate and fydroxide dopending on tho
mV millivalts ial pH of the semple soiution, each components reported as eguivalent Col03.
mafL milligram per liter
pLifL picocuries per liter 3 Industry standard Quaility Assuranos/Quaility Control [GA4/0C] protoce! are follcwsd for this kydrologic monitoring program
M ot measured (fizld) by both GCC Enargy and the contracted anvirommente! wrter guality analytico! mboratones. QAAOC results are nof shown
HA ot analyzed (lab} in this tabla.
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Well #1 Upgradient
Year 2016 17 2018
Quarter[| 1 az 03 od a1 0z 03 04 o1 02 03 04
Month 3 4 3 ] T 8 9 i[1] 11 12 1 2 3 ] 3 11 2 5 8 11
Sample Date 3/30 4727 5/26 6/23 7418 Ef24 9721 lovas 11730 12714 1718 2427 322 628 9/28 11,29 222 5/14 B/ 147
Lab Analysis (Y/N) ¥ N N ¥ M N T K L) N K K ¥ L ¥ T L ¥ ¥ L
Field Poromeitzrs:
Purge Flow Rate gpm 15 7. 7.1 5.8 71 74 6.E 7.5 23 75 7 7.5 B2 70 7.1 1.5 72 7.2 s [1] 7.2
Total Purged gal 306 522 870 297 2E0 254 288 300 2ED 295 298 257 251 286 259 2E7 268 280 267 305
Depth to Water it bas 4.40 5.07 460 4495 5.55 6.30 6.03 5.73 5.69 5.08 4.30 35D 3.82 450 5.51 5.50 5.20 5.37 5.65 6.50
Temparoture deg C 88 131 115 142 141 127 125 126 106 113 0.9 10.4 112 115 118 11.6 115 117 120 125
su .77 7.57 7. 7.6 7.69 7.58 7.67 .77 7.72 168 76 .67 7.67 759 7.6 7.58 7.56 748 135 7.34
Specific Conductance pSyom 1224 1195 1284 1246 1226 1143 1176 1223 1280 1305 1352 1315 1351 1159 1162 1241 1278 1218 1289 1204
Ouygen Reduction Potentiol ml -123.1 [ -162.2 -1425 -1854 [ -1566 | -196.8 -1406 | -148% | -1528 -121.0 -1436 | -1256 | -132.2 -2 -1769 ( -213.20 | -185.3 -2159.3 -251.6 -273.0
Lab Anaiyticol Results:
Hardness as Cal03 g/l 230 306 216 271 351 277 215 2E0 274 275 369 287
pH {Lab] su .73 757 7.58 7.59 7.46 7.74 766 7.56 1.75 795 7. 7.50
Total Dissolved Solids (Lob) myg/L TED 745 735 725 775 725 =] 750 745 70 B35 730
Colgium myg/L 440 58.7 414 517 757 540 416 55.6 53.4 338 715 56.7
Mognesivm gL 291 382 26.7 3435 401 L6 271 344 34.2 341 464 354
Sodium gL 199 196 210 189 167 125 203 195 183 191 154 212
Pobassivm gL 3.00 3.15 3.01 3.01 330 3.00 3.09 259 3.08 3.03 3.16 3.15
Alkelinity, Totel gyl &10 660 620 615 640 585 670 625 620 595 630 BLD
Aikolinity, Bicarbonote myg/L 570 660 620 615 640 583 670 623 620 585 630 D
Alkclinity, Carbonate gL 40.0 =10 =10 <10.0 <100 <10.0 <10.0 <10.0 <10.0 <10.0 <1010 <100
Alkoiinity, Hydrowide gL <10 <10 <10 <10.0 <100 «10.0 <1000 <100 <10.0 «10.0 <100 «10.0
Chigride gL 433 6.12 4.30 4.4 4.53 432 621 439 4.30 4.35 432 423
Fluaride g/l 0347 0.5 0.353 0337 0.337 0.362 <0500 0358 0352 0.335 0390 0.359
Sulfate as S04 g/l 0.1 108 838 117 156 974 74.0 101 106 97.2 147 839
Total Organic Carbon [TOC) ma//L 2.54 33 2B 318 354 5.82 2384 333 337 35 354 3.35
Nitrote/Nitrite oz N myg/L =0.02 <002 0,02 «0.200 «0.020 | «0.400 | <0400 | <0020 | <0.020 | <0030 | <0030 | 0.030
Aluminum myg/L 0.05 =005 0,05 =0.050 «0.050 | «0.050 | <0050 | «0.050 | <0.050 | «0.050 | <0050 | «0.050
Arsenic gL D005 ={.0005 =A0.0005 <0L0005 0.0009 | «0.0005 | <0.0005 | <0.0005 § 00005 | 0.0005 | 0.0005 | -0.0005
Codmium gL o0LD0DL «0.0001 «0.0001 00001 o0L0001 | «0.0001 | <DUD00] | <QUDODL § 00001 | «0.0001 | <0.0001 | «0.0001
Copper gyl 0.0035 0.003 0.00z1 00031 0.0020 | D020 | 0.0030 | 00027 | QUD0D35 0.005 0.0022 00025
liron myg/L 120 151 0.846 164 .01 134 0101 144 144 139 158 152
Lead gL D005 ={.0005 =A0.0005 <0L0005 <0L0005 | «0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | <0.0005 | -0.0005
Monganess gL 0.267 0344 0.221 0.312 04391 0.315 0.202 0311 0.307 0.305 0428 0.285
Mercury gL L0002 «0.0002 «A.0002 <0.0002 o0L0002 | «0.0002 | <DUD00Z | <0UDODZ | 00002 | «0.0002 | «0.0002 | «0.0002
Molybdenum gL L0005 {00005 «(.0005 DUD005 o0L0005 | «0.0005 | <0005 | <0UD00S § 00005 | «0.0005 | 0.0006 | «0.0005
Seleminm g/l L0 <0.001 0,001 <0.0010 0.0245 | «0.0010 | <0.0010 | 00010 § 00020 | 00171 | 0.0120 D.0022
Silico (502) ma//L 138 152 148 129 14.2 lag 143 14.7 13.4 148 138 13.7
Silicon ma//L 6.45 712 6.94 5.05 5.64 6.94 6.6 6.E6 6.27 6.51 6.45 6.41
Uromium myg/L 00001 0.0021 400001 10,0002 0.0002 | 00001 | 0.0001 | 00001 | 00002 | 0.0001 | 0.0002 0.0D02
Zinc gL 0,004 <0.001 0.0023 00301 <0L0030 | «0.0020 | <0.0020 | <0.0020 | <0.0030 | «0.002 | <0u002 ={.002
Rodium 226 oGl =04 MNA HA N& KA HA MNA NA KA HA NA A
Rodivm 228 L .8 MA A M N& ME MA M& ] A & MA
Notes & Definitions:
YN yes or na - "<" values denote that the quontificotion of thar analyte is Below the reporting leval for the analytical laboratory, ocoeptable by
gpm gallons per minute i ity laberatory industry standards.
degC degrees Celsius
su standard pH units z i spdrochioric acid to o set pH point, reporting this vaive as an equivalent amount of
I-l5l"cm microsiemens per centimeter colcium corbonate. This velve is then partitioned into bicarbonate, carberaie ond hydroxide depending or the initial pH of the
mi valts sample solution, esch components reported as equivelent CoC03.
mg/L milligram per liter
pUifL picocurias per liter 3 Industry standord Quality Assurance/Queiity Control [GAL) protoce! ore followed for this hydrologic monitoring program by botf
NM not measured (field) GCL Energy and the controcted environmental woter guality eralytical laboratories. QAL resufts are not shown in this toble.
NA not analyzed (lab)
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Well #2 Downgradient
¥ear 2016 017 2018
Quarer || 01 [H [E] 0 L A 03 0 ol az 0 ot od
Month 3 4 3 ] 7 B 3 i i1 12 1 2 3 & 9 11 2 5 8 B 11
Somple Dot 3/30 4721 L= 623 7719 Er24 /30 p ] 1130 12714 1726 el 322 6713 /21 11/28 2f22 57 E/8 E/S 1177
Lab Anaiysis (¥/N] W N ¥ N N Y ] ¥ M N N ¥ Y i Y il ¥ Y W ¥
Field Porameters:
Purge Fiow Rote gpe 0.5 05 05 05 0.5 05 05 M MK N KK W KM HAA [k 1 ol 1 0.5
Tota! Purged gal 7 ] 7 7 6 & 6 & B 3 8 8 B 6 B 11 2 6.5 75
Depth to Water fi bas 3ea 347 435 142 417 417 5.5 .4 3.85 274 6.35 095 4.85 5.68 668 74 665 659 517
Tempenrturs degC 6.3 101 13.5 154 19.5 14 141 133 7.0 44 8.4 17.1 121 1z 9.5 E9 14.0 111 119
e S 7.58 76 7.6 7.64 T.EE 7.73 7.53 7.66 7.57 7.68 7.78 T.56 7.66 7.52 7.58 7. 7. 7.20 715
Specific Conductonce pifem p] E&7 B4 GO0 369 E15 7 BE1 505 1193 521 633 852 E79 EE7 EL7 E2E 855 555
Oxygen Beduction Potertial ml 5.4 -13.7 -35.7 665 | -1121 | -76.3 -58.3 -82 -56.8 -55.7 &7 -54.3 -53.7 | 6370 | 249 -34 -75.6 -137 -81.8
Lab Analytical
Hardness as Col03 gL 242 314 452 455 352 37s 412 415 427 415 455
pH (Lab) S 7.63 7.66 7. 7.72 7.6 7.51 T.62 7. 761 745 7.50
Toto! Dissofved Solids flob) gL 685 470 525 635 215 525 515 545 545 573 550
Caicium gL prry 549 5.9 E10 605 64.5 701 7.2 72T 7oL 787
Magnesi gL 639 431 63.E BE.7 485 52.6 57.4 58.2 58.4 582 65.2
Sodium /L 2.2 16.5 198 218 15.1 17 19.4 19.2 19.6 151 213
Potessium mg/L 2oL 21 216 184 2322 164 176 168 200 182 2.08
Alkaiinity, Total gL 342 280 350 375 ZB5 355 333 350 380 328 340
Alkaiinity, Bicarbonots mgL 338 280 350 375 85 355 333 350 350 328 340
Alkalinity, Carbonate gL <10 <10 <10 <100 <10.0 <10 <100 =10.0 «10.0 =10.0 <10.0 <100
Alkaiinity, Hpdroide mgL <10 <10 <10 <100 <10.0 <10 <10.0 =10.0 «10.0 =10.0 <10.0 <100
Chioride gL 358 6.8 274 26.2 23.3 711 15.0 24.7 2.2 345 341 393
Fluoride mgL 0230 0.298 0.272 0.256 0.228 0313 0283 . 0244 0.224 0.259 0281 0.263
Swifote as 504 m/L 129 o 114 117 153 5.2 984 L7 s 102 112 111 137
Total Orgaaic Carbon [TOC) gL 334 14 264 3.4 3.52 3.56 .61 125 210 202 206 153 2.08
Nitrate/Nitrite as N gL g2 <0.02 <002 0.085 <0.020 | <002 0020 | 0020 | <0020 | <0.020 | 0020 =0.020 0020
Aluminum gL 0.156 <0.05 <005 «=0L050 <0.050 | 0.05 0050 | 0050 | <0.050 | <0.050 | 0050 =0.050 0050
Arsenic m/L 0.0008 0.0015 0.0010 0.0013 0.000% | 0.0047 | 0.0006 | 0.0041 | 0.00A0 | 0.0009 | 0.0042 | 0uO0d2 | 0.0010
Codmium gL 00001 =0.0001 A0 0001 <40, 0001 =0.0001 | 00001 | 00001 | 0.0001 | 00001 | <0.0001 | <0.0001 | 00001 | -o0.0000
Copper mgfL 0u0004 0.0005 0.0003 0.0051 0.0007 | 0.0002 | 0.0004 | 0.0001 | 00056 | 0.0002 | 0.0006 | 00004 | 0.0003
fron mgL DuDE1 QLOES 0118 «0L050 0213 =0.05 0050 | 0.074 0.060 0.073 0.089 0153 0.082
Leod mgfL 00005 0.0005 00005 0.0078 L0005 | 00005 | <0.0005 | 00005 | <0.0005 | 0.0005 | <0.0005 | 00005 | «0.0005
Manganess mgL 0457 0.5 0.354 0.355 0384 0259 0307 0.309 0.304 0.306 0.349 0.375 0.320
Mercury gL 00002 0.0002 «ALOD0Z 0. 0002 «A0.0002 | 00002 | 00002 | «0.0002 | <0.0002 | <0002 | «0.0002 | 00002 | 00002
Molybdenum gL L0014 0,00z 0.0024 0.0025 Q0021 | 0.0025 | 0.00Z1 | QU020 | OuDOZ4 | 0.003Z | D.D024 0.00zS 0.00z4
Selenium gL «0.001 0001 .00 0001 00045 | 00D | «<0.0010 | <0.0040 | 0002 | <0001 | OuD0d2 D005 00013
Silico [502] gL 116 147 1XE 119 09 15.5 13.0 13.3 11.1 115 114 115 110
Silicon mg/L 542 6.59 597 5.55 512 723 6.08 620 519 5359 534 538 5.15
Uraniwmy gL 00013 0.0007 0.0015 0.0015 00014 | 0.0008 | 00013 | QUDD43 | OuD013 | 0u0D13 | D.D013 00015 0.0014
FiRe gL L0033 0001 0.0010 00311 <0020 | OUD0Z | 00030 | 0.0020 | QUDOS3 | OUDD2Z | OUDDZE | 00020 | «0.0020
Rodium 226 pCifL 0.4 & A MA A Ma A MNE Na A MNA N h&
Rodium 278 pCifL LS i) A MNA i1 & i) NE Ha A MNA N hi&
Nates & Definitians:
YN WIS OF Mo 1 “¢" wolues danots that the quantificotion of that analyte is below the reporting level for the analptical laborotory, coceptable by
Em gellons per minute: anvironmentol water guality laborrtory industry standards.
degC degrees Celsius
su standard pH units Z Total alkalinity is measured by titration with hydrochioric ocid to o set pH poing, reporting this value as an eguivalent amount af
pSfem microsiemens per centimeter colcium carbongte. This value is then partitionsd intos bicarbonats, carbonate and fydrovids depanding on the initial pH of the
mi millivolts somple salution, each components reported as equivalent CaC03.
milligram: per fiter
pai/L picocuries per liter ES Industry standord Quaiity Assurance/Quaiity Comtrod (O40C) protocod are followod fo fvdrofogic monitoning program by
KM not measured | ficld) beth GLC Energy and the controcted envirommantal water guelity anmlytics! icheratories. QADLE results e not shown in

NA not anahyzed (lab) tablo.
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Wiltse Well

Yaar 26 7 2018
Quarter at GH 03 04 a1 0z a3 N a1 az a3 o4
Month 3 4 5 ] 7 B L] i 1 12 1 2 3 ] L] 11 2 5 B 1
Sample Date ETED | 4,27 5/25 623 7719 By24 /20 loya4 1129 12713 1718 227 321 613 SV2E 11/28 2/22 516 879 11/
Lab Anaiysis [¥/N) W N N W K ;] L N T N N N ¥ ¥ L ¥ T ¥ ¥ ¥
Field Porometars:
Purge Flow Rote gpem 150 385 234 186 19.9 17.3 158 170 106 181 35 356 386 KM 183 B35 118 120 185 123
Total Purged gal 5650 4228 4229 3686 2544 a73 2637 2724 2092 2016 3585 3580 3560 Z980 2712 2423 a1 ) 2690 2783 2747
Depth to Water ft bgs 035 000 &S 215 P ] 2.60 332 6.65 180 185 030 00 0udo X056 3.40 3.40 335 383 413 178
Tempermturs dag C 67 EE 0.4 0.7 11.5 121 1ns 110 9.1 B8 7.6 7.2 75 10.3 113 a7 5.0 10.2 11.7 104
pH 5U 122 732 7. 726 726 7. 722 722 732 729 7.2 7a7 712 a4 .57 730 726 713 7L 707
Spacific Conductance 25/ cm 2043 1533 1805 1768 1478 1602 1o41 1937 2014 2036 262 2276 2085 1869 2074 2190 X232 2144 2072 2167
Daygen Reduction Potential ml 5.6 7.9 20.1 385 6.9 20.0 28.6 216 13.7 205 32 163 6.0 13.3 16.5 19.2 143 9.5 527 <185
Lioh Analytical Results:
pH (lab) SU 722 734 720 7.36 722 748 7.30 733 770 E35 732 742
Total Dissolved Solids (Lob) mg/L 1580 1480 1520 1520 1480 1510 1680 1740 1740 1740 1750 1720
Calcium mg/L 157 208 206 166 5 11 219 26 211 216 21 230
Magnesivm mg/L 121 128 126 121 128 179 143 142 136 150 135 147
Sodium mg/L 959 5.2 L7 524 110 8.5 B0.7 B34 20s EZ3 7.1 Bl2
Potassium mg/L 464 456 4.90 442 4.61 478 482 =5.00 473 488 S0 5.00
Alkalinity, Totol mg/L 460 500 470 450 210 445 510 475 445 435 4563 5
Aikalinity, Bicarbonate mg/L 440 500 470 450 2410 a5 510 475 445 435 463 S5
Alkalinity, Carbonate mg/L 20.0 <10 =10 <10.0 <10.0 =10 <10.0 =10.0 <10.0 <10.0 <10.0 <10.0
Aikalinity, Hypdrosids mg/L <10 <10 =10 <10.0 <10.0 <10 <10.0 =10.0 <10.0 <10.0 <10.0 <10.0
Chioride mg/L 510 76.3 62.3 .1 725 2.5 B6E.7 8.9 567 2] 5.2 57.5
Auoride mg/L 0.285 .5 A5 03 A500 | 0332 0500 | 0500 | 0500 | <0500 | 0500 0,798
Sulfaote as 204 mg/L 671 585 56 67 731 e 79 772 832 i 733 741
Tota! Drganic Carbor (TOC) mglL 3.54 41 315 3.02 3.40 354 33 326 337 35 351 363
Nitrrte, Witrite as N mg/L 0.456 0.591 108 0.955 0432 1.07 1.80 134 2.26 248 .26 199
Alaminum mg/L «AL05 «AL05 AL05 L0500 AL050 0.1 0050 | 0250 | 0100 | 005 .05 0100
Arsenic mg/fL 40,0025 40,0025 10,0005 00008 00000 | QUDDOS | 0U0ODS | 0.0029 ) 0uD00S | 00006 | 00025 | -0.000
Codmiuwm mgfL 0. 0005 0. 0005 A0L0005 =A00001 0,000 | 00001 | «0.0000 | 00005 | 00001 | 00000 | 00001 | 00002
Copper mg/L 0.0015 00022 0.0020 0.0038 00023 | D019 | QoO25 | 0.00S7 | U020 | 00019 | 00018 | 00030
iron mg/l 0,100 AL 05 0,060 0136 0.786 0161 20050 | 02350 | 0132 0151 0125 0121
Laod mg/L 0.0025 0.0025 20.0025 L0005 20.0005 | <0.0005 | <0.0005 | <0.0025 | <0.0005 | <0.0005 | 00005 | -0.000
Ma s mgfL 0.673 0.857 0.756 0608 0430 0.757 0.E51 4.50 0.B45 0897 137 108
Mercury mg/L -40.0002 -40.0002 40,0002 =0.0002 <0.0002 | <0.0002 | <0.0002 | <0.0002 | 00002 | <0.0002 | 00002 | -0.0002
Molybdenum mg/L <0.0025 <0.0025 00017 0.00ie 00015 | 0up0Z) | 00021 | QuODS3 ) 00020 | uDdZ 0002 00018
Selenium mg/L 20,005 <0.005 0.0013 00023 0.0027 | 0up0d9 | 00016 | O.ODET | Ou0ZT | 0.0025 | 0.0025 | -0.002
Silico (S02) mgfL 139 161 15.4 143 147 15.5 161 134 141 159 16.2 158
Silicon mg/L 6.51 7.53 .67 6.69 685 .3 7.54 6.20 6.58 742 7.58 744
Uranivm mg/L 0.0025 00021 00023 00026 00022 | Qud02] | 0uo0zi | 00110 ) OuD025 | 00022 | 00024 | QU032
Zinc mg/L 00156 D036 0.0300 0L0265 00154 | 0036 | 00ZDE | 0.0B55 | OW0216 | 00225 | 0.0314 | 00172
Rodium 226 PGl 07 +-01 MA A i) MA NA 1A A N& NA MA A
Rodium 228 i L 0.8 A A L) A HA L) A H& & MA A
Notes & Definitions:
YN YES O M0 1 "< values denote that the quantifoation of thet enclyte is beiow the raporting lewel for the analyticol loboratory, occeptabla by
gpm gallons per minute crmvironmantal water guality isboratory industry standonds.
degC degrees Calsius
su standard pH units Z Toto! atkalinity is measured by titrotion with hydrochiloric ooid to o set pH point, reporting this waiue oz on eguivaient omount of
S o miCrosiemens per centimeter cailcium carbonate. This value is than portitioned inte bicorbonats, corbongte and hydroxide depending on the initial pH of the somple
my millreolts soiution, each componants reported as aquivalent CaC03.
megfl milligram per liter
plifL picocuries per liter E Industry stondand Quelity Assurance/Quality Controf (QAML) protocol ane followed for this hydrolegic monitoring program by both
MM not messured (fiedd) GLC Enargy and the contracted anvironmento! woter guality analyticn! loboratories. OA/QL results ore not shown in this tabie.
MN& not analyzed (lab)
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MW-HGA-4
Year 2016 2017 2018
Quarter|| 02 al a2 Q3 04 o1 oz o3 [iT]
Manih 12 1 2z 3 4 5 6 7 B 9 10 11 12 1 2 5 ] 11
Sample Date [§ 12712 1726 2/28 32 427 531 6713 127 E/16 9/21 lo/ar 11/28 12712 13 2722 5715 B/ 11/8
Lab Analysis [¥/N) L) N N L) N K ¥ K N L N L i N L i L) L)
Fizid Parametars:
Purge Flow Rate gpm 03 NM NM KM Ll Ll Lt Lt M Lt NM a4 NM 0.1 15 2 1
Total Purged gal 21 21 21 21 21 195 20 0 21 21 21 4 ig 21 21 19 21
Deptih to Water ft bgs 0.73 057 0.60 0.83 2.06 253 3.25 265 331 3.31 1.76 431 137 055 2.60 398 1.90
Temperoture deg C 73 4.8 6.4 8.1 55 B2 8.6 8.8 5.0 9.2 5.0 8.3 EE 7.8 Bl 87 &8
pH su 7.29 7.36 7.40 7.41 7.36 7.40 7.36 7.35 733 7.31 127 7.27 733 730 7.18 127 7.05
Specific Conductance pSfem 1284 1257 1201 1155 1113 1055 logs pE 1124 1072 117. 1160 1141 1154 1055 1057 1167
Oxygen Reduction Potential mV 721 -B5.6 -105.1 -104.4 513 -134.7 -137.6 -131.0 -1385 -773 -157.9 -70.1 -56.6 -1573 -130.9 -230.8 -150.5
Lob Anclytico! Results:
Hordness as Col03 mg/l 724 611 (1] 522 585 561 553 524 625
pH flab) su 7.30 717 7.31 725 721 7.58 E15 733 7.12
Total Dissolved Solids (lak) mgfL B55 710 715 750 775 740 730 695 770
Colcium mgL 147 118 121 102 118 110 103 10z 124
Magnesium gL B&.7 76.7 76.6 618 718 69.3 69 65.4 TE.3
Sodium mg/L 135 274 28.6 2489 27.2 26.5 304 20.9 276
Potassivm mgL 2.02 2.13 211 1.75 221 217 222 233 2.13
Alkcalinity, Total mgL 545 465 415 465 475 460 425 410 260
Alkalinity, Bicarbonate mg/l 545 465 415 455 475 480 415 410 250
Alkalinity, Corbonate mg/L HD <10.0 =10 <10.0 <10.0 <10.0 <10.0 <10.0 =10.0
Alkalinity, Hpdroxide mgL ND <100 <10 «10.0 <10.0 «10.0 <100 <10.0 «10.0
Chioride mgL 105 B8.75 7.595 B.96 874 E43 7.57 6.47 5.40
Flugride gL 05377 0485 0.506 0.517 0.255 0496 0.255 0482 0.487
Sulfate as 504 mg/L 240 229 132 205 204 222 150 189 201
Total Grganic Carbon (TOC) mgL 452 435 463 479 456 457 430 4.72
Nitrote/Nitrite os N mgfL ND «0.020 «0.02 «0.020 «0.100 <0.020 =0.020 «=0.020 <0020
Aluminum mgfl 0.423 «0.050 <0.05 =0.050 «0.050 <0.050 =0.050 =0.050 <0050
Arzanic mgfl 0.0030 0.0025 0.0028 00005 0.0035 0.0037 00034 00036 0.0032
Codmium mgL ND L0001 «0.0001 00001 «0.0001 =0.0001 <0.0001 o0.0001 0. 0001
Copper mgL 0.0006 0.0008 0.0m02 0.0004 0.0002 0.0006 0.00038 D.0004 0.0008
fron gL 3.71 728 7.32 0.378 7.84 7.60 7.92 8.35 g.24
Lead mgL HD 00005 «0.0005 20,0005 <0.0005 =0.0005 | 00005 <0.0005 00005
Manganese mgL 4.07 2.78 2.37 203 211 155 1.51 158 2.13
Mercury mgfL ND <0.0002 «0.0002 <0.0002 <0.0002 =0.0002 <0.000Z <0.0002 00002
Molybdenum mgfl 0.0013 0.0024 0.0027 QU028 0.0027 0.0030 0.0031 0.003E 0.0025%
Selenium mgfl ND 0.0030 0,001 00010 <0010 =0.0010 0.002 0.0016 <0.001
Silica (502) mgL 223 16.8 18 16.5 179 158 16.4 15.7 17.3
Silicon gL 104 7.86 .41 772 8.35 7.37 7.67 7.34 E.10
Uranium mgl 0.0010 00004 0.0004 00004 00004 0.0004 00004 0.0003 0.0005
Zinc mgL 0.003% 00046 0,002 -0.0040 -0.0020 <0002 =0.002 =0.002 <0002
Notes & Definitions:
/N ES OF no 1. “<" walues derote that the guantification of that anclyte is below tha reporting ievel for the oralyticel Isboratory. oooaprabic by anvirormentol
Epm gallons per minute water guoiity labonstory industry standards.
degC degrees Celsius
su standard pH units 2. Total alk is maasured b; hydrochioric acid to g sat pH point, reperting this value as an equivalant amount of calcium
pSfom microsiemens per centimeter corbonate. This value is than part bicarberate, carbonete and hydrexide depanding on the initial pH of the sampie solution, esch
m millivolts components reported o5 equivalant Cal03.
mpr milligram per liter
pifL picocuries per liter 3. Industry standard Quality Assuranco/Queiity Control {QA4,/0C) protocs! are folowad for this hydrologic monitoring program by both GCC Energy
N not measured (field) ond the contrected environmental water guality analyticel icboratories. QA/QC resuits are not shown in
Ha not analyzed [lab)
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MW-3-A

Year 2017 1018
Quarter a1 a2 a3 a4 a1 a2 a3 a4
Maonth 3 6 7 8 9 10 11 12 1 2 E] 4 5 g 11
Sample Date 3/27 6/30 7418 8/24 5/28 10427 11/17 12/7 /3 efpa | 3423 4112 5/7 8/8 11/6
Lab Analysis {Y/N] ¥ ¥ N N ¥ N ¥ N N ¥ N N ¥ ¥ Y
Field P
Purge Flow Rate |_gpm 05 NM NM NM NM NM NM NM NM 01 NM 0.1 01 01 0.1
Total Purged gal 30 2 NI NM NM 1 1 1 13 15 15 1 125 1 11
Depth to Water ft bgs 29735 | 298.24 | 29745 | 25824 | 39811 | 23812 | 29801 | 23805 | 75837 | 298.04 | 297.86 | 29776 | 29817 | 23855 | 29827
Temperature deg C 117 13.2 135 126 123 125 17 120 118 117 12.2 119 135 135 119
pH SuU B8.82 B.75 .56 8.67 g.72 .64 8.61 257 .54 B8.52 g2.61 821 238 .30 2.31
| Specific Conductance puSfcm 2535 2446 2115 2524 2470 2430 2483 2454 2528 2506 2458 2415 2253 2336 2331
Oxygen Reduction Potential mV -269.0 | -1015 -55.3 874 | 1423 | 1245 | 1356 | -1468 | -1203 | 1253 | -1816 | -1358 | -1382 | -1558 -164.6
Lab Analytical Results:
Hordness as CoC03 mgy/l 753 126 126 104 115 112 12.6 14.1
pH (Lab) Su 863 B.69 853 B8.29 845 836 837 8.24
Total Dissolved Solids (Lab) mg/L 1630 1670 1630 1650 1680 1670 1600 1540
Calcium mgyl 2.00 3.67 363 37 333 3.2 371 415
Magnesit mgyl 0.616 0.823 0.85% 0.550 0.776 0.774 0.811 0.513
| Sodium mg/l 566 585 583 551 562 542 552 605
Potassium mgyl 172 202 204 <5.00 <2.00 18 <2.00 217
Alkalinity, Total mg/lL 530 470 500 490 430 480 420 475
Alkalinity, Bicarbonate mg/L 380 470 440 460 360 480 420 385
Alkalinity, Corbonate mgy/l 150 <10.0 60.0 30.0 70.0 <10.0 60.0 50.0
| Alkalinity, Hydroxide mg,L =10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 =10.0
Chioride mgyl 161 17.4 185 163 16.4 161 15.1 16.0
Fluaride mgyl 0.464 0.488 0.535 <0500 <0.500 <0.5 NA 0383
| Sulfate as S04 mg,L 729 ap2 840 730 812 T56 706 £82
Total Organic Carbon [TOC) mgyl 352 10.0 726 6.07 532 47 4.62 452
Nitrate/Nitrite as N mgyl <0100 [ <0.100 <0.020: <0.020 <0.020 <0.02 <0.02 <0.02
| Afurminum mg/L <0.050 | <0.050 <0.050 <0.250 <10.100 <0.05 <10.05 <0.10
| Arsenic mgyl 0.0025 [ <0.0025 <0.0025 <0.0025 <0.0025 0.0006 | <0.0025 | <0.0010
Codmium mgyl <0.0001 | <0.0005 <0.0005 <0.0005 <0.0005 <0.0001 | <0.0001 [ <0.0002
Copper mg/l 0.0061 | 0.0081 0.0080 0.0073 0.0236 0.0063 | 0.0117 | p.pos6
lron mgyl <0.050 | «0.050 <0.050 <0250 <0.100 <0.05 <0.05 <0.100
Lead mg/lL <0.0005 | <0.0025 <0.0025 <0.0025 <0.0025 <0.0005 | <0.0005 | <=0.0010
Manganese mgyl 0.0042 | 0.0251 0.0154 0.0263 0.0232 0.018 | 0.0222 | 0.0187
Mercury mgy/l <0.0002 | <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 | <0.0002 [ <0.0002
Molybdenum mg,L 00005 | 0.0274 0.0091 0.0078 0.0065 0.0046 | 0.0043 0.0033
| Selenium mgyl 0.0577 [ <0.0050 <0.0050 <0.0050 <0.0050 0.010% | <0.0050 | 0.0023
Silica (5i02) mgyl 101 109 116 7.66 111 1 12.0 128
| Silicon mg/L 470 5.10 5.41 3.58 5.18 5.17 5.62 5.97
Uranium mg/l 0.0002 | 0.0040 0.0051 0.0036 0.0030 0.0026 | 0.0026 | 0.0027
Zinc mgyl 0.0031 | <0.0100 <0.0100 <0.0100 <0.0100 <0.002 | <0.002 | <0.0040
Notes & Definitions:
YN ¥Es or no 1 <" values denote that the guantification of that analyte is below the reporting level for the analytical laboratory,
Epm gallons per minute ecceptable by environmental water quality laboratory industry standaords.
degC  degrees Celsius
suU standard pH units 2. Total aikalinity is measured by titration with hydrochloric acid to a set pH point, reporting this value as an equivalent amount
pSfem microsiemens per centimeter af colcivm carbongte. This value is then partitioned into bicorbonate, carbonate and hydroxide depending on the initial pH of
mV millivolts the sampile solution, each components reported as eguivalent Cal03.
mgfL  milligram per liter
pCifL  picocuries per liter 3.  Industry standard Quality Assurance/Quality Control {QA/QC) protocol are followed for this hydrologic monitering program by
NM not measured [field) both GCC Energy and the contracted environmental water guality analytical loboratories. Q4/QC resuits are not shown in this
NA not analyzed (lab) table.
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MW-3-MI
Year 2017 2018
Quarter a1 az 03 a4 a1 a2 a3 Qs
Month 3 & 7 g 9 10 11 12 1 2 3 4 g 11
Sample Date || 3/27 &/30 7/18 8/16 of2s | wyzr | 117 | 127 1/3 2j21 ETEE] 412 57 8/8 11/6
Lab Analysis [Y/N] ¥ ¥ N N [ N ¥ N N [ N N [ [
Field ers:
Purge Flow Rate gpm 0.5 N NM NM N NM NM NM NM 0.1 N 0.1 0.1 01 0.1
Total Purged gal 19 2 N NI NV 1 1 1 13 15 15 1 13 1 11
Depth to Water ft bgs 304.45 24115 | 24045 | 24053 | 24046 | 24044 | 24044 | 24058 | 24073 | 240055 | 24065 | 24084 | 24104 | 24157 24213
Temperoture deg C 10,0 136 220 129 11.0 121 117 117 119 113 115 118 126 130 124
pH sU 9.34 2.94 £.46 8.9 8.74 8.9 .86 8.26 £.84 8.83 .84 g.51 248 g.45 846
| Specific Conductance usfem 1507 1699 1402 1558 1737 1729 1745 1786 1750 1810 1771 1772 1727 1709 1746
Oxygen Reduction Potential mW -87 -545 -26.4 -108.2 -107.3 -113.8 -124.2 -163.1 -136 -1314 | -160.7 -55.9 -103.9 -127.8 -176.5
Lab Andlytical -
Hardness as CaC03 magy/L 4.85 873 9.02 795 5.92 8.65 8.63 838
pH (Lab) Su 8.95 875 872 8.72 8.66 8.56 8.58 834
Total Dissolved Solids (Lab) mgy/L 1550 1120 1140 1080 1170 1210 1110 1120
Calcium mgyL 132 232 234 2.06 2.22 151 195 203
Magnesium mgy/L 0374 0.714 0.775 0.632 107 0.945 0511 0.926
| Sodium mgyL 420 430 440 411 455 417 446 476
Potassium mgy/L 215 21 153 <5.00 <2.00 163 <2.00 <2
Alkalinity, Total magy/L 740 &75 700 660 J00 680 730 720
(Alkalinity, Bicarbonate magyL 510 555 600 570 600 500 630 610
| Alkaiinity, Carbonate mg/fiL 230 120 100 50.0 100 180 100 110
| Alkalinity, Hydroxide ma/fL <10.0 <10.0 <10.0 <10.0 <10.0 =10.0 <10.0 <10.0
Chioride mg/fL 8.66 10.1 10.7 10.6 10.7 10.7 8.54 8383
Fluoride mg/L 0,952 134 126 126 130 12 116 115
Sulfate as S04 mgy/L 165 241 247 354 245 250 226 230
Total Organic Carbon (TOC) mg/L 8.34 148 109 103 5.24 8.67 7.83 7.28
Nitrate/Nitrite as N magyfiL =0.020 | <0.020 <0.020 <.020 <0.020 <0.02 <0.02 =0.02
| Aluminum mg/fiL <0.050 0102 <0050 <0250 =10.100 <0005 =0.05 <0.10
| Arsenic mgyfL 0.0134 | 0.0167 0.0131 0.0135 00160 0.0152 0.0127 0.0104
Cadmium ma/L =0.0001 | <0.0005 <10.0005 <0.0005 <0.0001 <0.0001 | <0.0001 | -0,0002
Copper mgyfiL 0.0055 | 0.0058 0.0065 0.0055 0.0122 0.0048 | 0.0071 0.0073
Iron mgyL <0.050 | =0.100 <0050 <0250 =10.100 <0005 =0.05 <0.1
Lead mgﬁ. 0.0024 | =0.0025 <10.0025 <0.0025 00005 <0.0005 | <0.0005 <0001
| Manganese mag/fiL 0.0022 | 0.0058 0.0032 0.0045 0.0043 10.00& 0.0054 | p.oo72
Mercury mg/L <0.0002 | <0.0002 <10.0002 <0.0002 <0.0002 =0.0002 | <0.0002 | <0.0002
Maoiybdenum mg/fL 0.0061 | 0.0211 0.0148 0.0152 00170 0.016 0.0145 0.0158
| Selemium mgﬁ_ 0.0013 | =0.0050 =10.0050 «0.0050 0.0010 0.0013 <0.0050 <0002
Silica (5i02) mgy/L 7.97 8.18 .08 535 233 E.83 9.43 102
| Silicon mg/fiL 3.73 382 423 250 4.36 413 444 476
Uramnium mgyfL 0.0045 | 0.0084 0.0140 0.0124 00125 00126 | 0.0111 0.0110
Finc 'EQ’L 0.0405 | =0.0100 =0.0100 <0.0100 <0.0020 0.0023 0.0023 [ =0.0040
Notes & Definitions:
Y/N YES OF N 1 "<" yvolues denote that the quantification of that anaiyte is below the reporting level for the anaiytical laboratory, occeptable by
Epm gallons per minute environmental water quality laboratory industry stondards.
degC degrees Celsius
5U standard pH units F Total alkalinity is measured by titration with hydrachloric acid to a set pH point, reporting this value as an equivalent amount of
usfom miCcrosiemens per centimeter calcium carbanate. This value is then partitioned into bicarbonate, carbonate and hydroxide depending on the initial pH of the
mW millivolts sample solution, each components reported as equivalent CaCO3.
mg/L  milligram per liter
pCifL picocuries per liter 3 Industry standard Quality Assurance/Quality Control {QA/QC) protocol are followed for this hydrologic menitering program by
NM not measured (field) both GOC Energy and the contracted environmental water guality analytical laboratories. QA/QC results are not shown in this
MA  notanalyzed (lab) table.
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Year 2017 2018
Quarter al a2 a3 [+ 1] a1 (=] a3 a4
Month 3 & 7 B ] in 11 12 1 2 3 4 B 11
Sample Date 3/27 6/30 7427 824 928 /27 11717 137 1/3 2/21 3/23 /12 8/8 11/6
Lab Analysis [Y/N] ¥ ¥ M N ¥ N ¥ N M ¥ M M ¥ ¥
Field Parameters:
Purge Flow Rate gpm 05 MM N HNM MM MM MM MM MM 0.1 MM 0.1 0.1 0.1 0.1
Total Purged gal 20 2 N HNM HM 1 1 1 15 15 15 1 13 13 11
Depth to Water ft bgs 30421 296.3 206.93 206.87 | 25743 | 29746 | 297.43 | 207.35 | 29701 | 296.66 | 296.57 | 2D5.62 256.78 29712 206.8
Tempergture deg € 10.5 129 13.1 12.5 11.E 127 115 11.7 11.7 11.4 116 122 130 133 115
pH su B.61 857 B.51 B8.46 E.44 8.48 841 BAE8 E43 843 845 825 B.2B 826 817
Specific Conductance psfom 35439 3588 3815 4112 4351 4412 4655 4586 4533 4864 5063 5019 4516 4953 5137
| oaygen Reduction Potentiol my -129.0 -B7.2 -137.5 -128.8 -145.9 -1983 -200.7 -2222 -157.8 -1835 -155.4 -154.7 -161.4 -180.5 -217.6
Lab Analytical Resulits:
Hardness as CaC03 mg/L 14.4 118 151 133 16.1 403 17.9 217
pH [Lab) su B5 843 B35 828 8.35 E.34 831 824
Total Dissolved Solids [Lob] mg/L 2130 2360 3070 3310 3340 3610 3520 3360
colcium mgyL 3.60 287 3.50 3.58 3.81 7.28 4.01 4.70
Magnesium ma/L 131 11z 155 144 159 5.38 182 241
Sodium mg/L 796 ESD 1100 1130 1200 1350 1220 1460
Potossium mg/L 3.47 3.24 4.01 <5.00 <10.0 <5 <5 <5
Alkalinity, Total mg/L 1480 1570 1630 1880 1310 1760 1730 2050
Alkalinity, Bicorbenate mg,_v’]'_ 1360 1480 1650 1830 1810 1600 1670 1300
Alkalinity, Carbonate mg/L 130 90.0 400 50.0 100 160 60.0 150
Alkalinity, Hydroxide mg/L <10.0 <10.0 <10.0 <100 =10.0 <10 MNa <100
Chioride mg/L 1E2 330 477 506 549 544 524 561
Fluaoride mg/L 4.89 484 452 434 415 3.52 3.84 404
Sulfate as 504 mg/L 73.4 735 464 24.5 <10.0 <5 <3 <5
Total Grganic Carbon (TOC) mg/L 10.6 585 219 251 337 343 306 121
Nitrate/Nitrite as N mg/L =0.020 | <0400 <0.400 <0u020 <0.020 <0.02 <0.020 <0.020
Aluminum mg/L <0.050 | <0.100 <0.050 <0.250 <0.500 147 <0.500 <0.250
Arsenic ml,-’:_ 0.0115 0.0088 0.0058 00091 0.0184 0.0168 0.0148 0.0155
Cadmium mg/L <0.0001 | <0.0010 <0.0010 <0.0005 <10.0005 <0.0005 | <0.0005 <0.0005
Copper mg,_v’]'_ 0.0109 0.0147 0.0174 00160 0.040% 0.0183 0.0257 0.0227
fron mg/L <0.050 =0.050 <0.050 <0.250 <0.500 0.252 <0.500 <0.250
Llead mg/L 00085 | <0.0050 =0.0050 =0.0025 <0.0025 <0.0025 | <D.0025 <0 0025
Manganese mg/L 0.0091 0.0138 0.0178 00202 0.0307 0.0275 00243 00252
Mercury mg/L 20,0002 | <0.0002 <0.0002 <0.0002 <0002 <0.0002 | <0.0002 <0.0002
rolybdenum mgyL 0.0143 0.0291 0.0241 00241 0.0221 0.0189 0.0155 0.0140
Selenium mg/L 00233 | 0.0421 0.0143 0.0240 0.0383 0.0268 | 00232 0.0261
Silico [5i02) mg/L 7.82 8.86 916 .01 <10.7 9.60 8.68 10.7
silicom mg,_-’j'_ 3.66 414 428 281 <5.00 4.53 4.06 5.01
Uranium mg/L 0.0081 0.0102 0.0137 0.0100 0.0051 0.0087 0.008% 0.0113
Zinc mg/L 0375 <0.0200 <0.0200 <0.0100 <0100 <001 00664 0.0814
Notes & Definitions:
YN ¥ES OF N0 1 "<" values denote that the guantification of that analyte is below the reporting level for the analytical lnberatory,
Epm gallons per minute acceptable by envirenmental water quality loboratory industry standords.
degc degrees Celsius
sU standard pH units 2. Tatal alk ty is meosured by titration with hydrochloric acid to a set pH point, reperting this value as an equivalent amount of
psfom microsiemens per centimeter colcium corbongte. This value is then partitioned into bicarbonate, carbonote and hydroxide depending on the in
my millivolts sample solution, each components reported as equivalent CaCo3.
mg/L milligram per liter
pCi/L  picocuries per liter 3. Ingdustry standord Quality Assuronce/Quality Control (QA/QC) protocol are followed for this hydrolegic monitering program by both
NM not measured {field) GCC Energy and the contracted environmental woter quality analyticol loberatories. QA/QC results are not shown i
NA not analyzed (lab)
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MW-4-A
Year 2017 2018
Quarter Q1 Qz a3 a4 Qi a2 a3 a4
Month 3 [ 7 B 9 n 11 12 1 2 3 4 3 B 11
Sample Date 3729 6/30 7419 823 9/28 10/27 11717 1247 1/3 2/21 3/23 412 514 a/8 11/5
Lab Analysis [¥/N] ¥ ¥ M N T N ¥ M M ¥ M M ¥ Y ¥
Field Parameters:
Purge Flow Rate i NI M Nk NM MM MM MM MM MM 0.1 Nk 0.1 0.1 0.1 01
Total Purged EJ 18 2 15 0.5 1 1 1 1 13 15 15 1 1.5 15 11
Depth to Water ft bgs 33B6 334.96 335.59 334.79 33481 334.86 332.29 33409 33431 33473 334.81 33507 33558 336.06 336.73
Tempergiure deg C 156 16.8 235 176 119 116 10.8 10.1 109 9.8 114 109 178 129 116
pH su B.61 8239 B55 7.58 B41 832 B.38 B.32 B33 837 841 B1% 82 Bl 8.12
| Specific conductance psfem 2163 2053 1876 2096 2180 2165 2186 2261 2259 2267 2207 2214 2183 2192 2246
Owygen Reduction Potential my 286 54 60.2 61.7 -B.6 -27 =123 -51.8 -35.2 -75.8 -117.3 -77.9 -§1.8 -137.5 -157.6
Lab Analytical Results:
Hardness as Caco3 |ﬂg’_.”!. 9.16 9.85 7.77 7.11 7.73 7.B4 7.69 8.81
pH Lab) su B2 8.40 8.36 8.40 8.28 B31 821 824
Total Dissolved Solids (Lab) mg/L 1470 1470 1350 1500 1450 1470 1430 1350
Calcium mg/sL 2.23 243 176 1.87 131 175 171 1.92
Magnesiwm lﬁg-ﬂ. 0.871 0.916 0823 05591 0.778 0.5846 0.832 0973
| sodium |ﬂ§'_-”f- 515 537 513 511 507 528 531 568
Potassium mg/L 157 175 163 <5 .00 <2.00 L5 <2.00 <200
Alkalinity, Total mg/L 635 560 630 520 530 560 575 575
(Alkalinity, Bicarbonate mg/L 635 560 530 560 480 560 555 575
Alkalinity, Carbonate mg/L <10.0 <100 40.0 300 40.0 <10.0 20.0 <10.0
Alkalinity, Hydroxide mg/L =10.0 <100 <1000 <10.0 =10.0 <10.0 <100 <10.0
Chieride mg/L 8.56 9.66 103 103 10.0 5.54 555 B.60
Fluoride mg/L <0.400 <0.400 <0.500 <0.500 <0.500 <05 <0.5 0.143
| Sulfote as 504 mg/L 504 588 783 504 579 561 522 450
Total arganic carbon [TOC) lﬁg-ﬂ. 6.63 117 352 3.27 345 3.59 3.60 358
Nitrate/Nitrite as N |ﬂ9’_—”f- 0.035 <0.020 <0.020 <0.020 <0.020 <0.02 <002 <0020
| Aluminum mg/L <0.050 =0.050 <0050 <0.250 =0.100 <0.05 <0.05 <0100
[ Arsenic mg/L 0.0016 | <0.0025 <0.0025 <0.0025 0.001% 0.0005 <0.0025 <0.0010
Cadmium mg/L <0.0001 | <0.0005 <0005 <0.0005 <0.0001 <0.0001 | <0.0001 <.0D02
Copper mg/L 0.0053 00033 0.0076 0.0073 0.0124 0.0077 0.0105 0.0084
iren mg/L <0050 =0.050 <0.050 <0.230 =0.100 <0.03 <0.03 <0100
Lead mg/L 0.0014 | <0.0025 <0.0025 <0.0025 <0.0005 <0.0005 | <0.0005 <0.0010
Manganese mg/L 00043 0.0083 0.0044 0.0040 0.0035 0.0033 <0.0075 0.0034
Mercury mg/L <0.0002 | <0.0002 <0.0002 <0.0002 <0 .0002 <0.0002 | <0.000ZF <0002
Molybdenum mg/L 0.0002 00275 <0.0025 <0.0025 0.0005 <0.0005 | <0.0005 <0.0010
| Selenium |ﬂg’_.”!. 0.0016 | <0.0050 <0.0050 <0.0050 0.0014 0.0025 <0.0050 <D.0020
| silico [5i02) mg/L 102 10.6 9.99 6.85 9.47 10 10.2 112
| silicon mg/L 4.73 497 457 3.20 443 4.7 437 5.22
Uranium mg/L 0.0016 | <0.0005 <0005 0.0005 0.0003 <0.0001 | <0.0005 <.0002
| Zine l;g-ﬂ. 0.269 00315 <0.0100 <0.0100 0.0022 0.0024 <0.0:100 <0040
Notes & Definitions:
YN Wes orno 1 "<" values denote that the quantification of that analyte is below the repaerting level for the analytical laboratory, ecceptable
gpm gallons per minute by environmental water quality ieborarory industry stondards.
degcC degrees Celsius
sU standard pH units 2. Total aikalinity is measured by titration with hydrochloric acid to o set pH point, reporting this value as an equivalent amount
pSfem microsiemens per centimeter af calcium corbonate. This value is then partitiened inte bicarbonate, corbongte and hydroxide depending on the initial pH of
mv millivaolts the sample solution, each components reported as equivalent Coco3.
mgfL  milligram per liter
pCifL picocuries per liter
MM not measured {field) 3. Industry standard Quality Assurance/Quality Contrel {QA/QC) protocol are followed for this hydrologic monitaring program By
NA not analyzed (lab) both GCC Emergy and the controcted environmental water quality analytical loboratories. QA/QC results are not shown in this

table.
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MW-4-Mi
Year 2017 2018
Quarter al Qz a3 04 ol a2 a3 a4
Maonth 3 3 7 B 9 10 11 12 1 2 3 4 5 g 11
Sample Date 3/30 6/16 i 8/23 9/28 10/27 | 1117 12/7 13 221 3f23 412 5/14 8/8 11/5
Lab Analysis (Y/N] hi Y N N ¥ N ¥ N N Y N N Y ¥ ¥
Field Parameters:
Purge Flow Rate gpm MM NI NM MM L NM M NI NV 0.1 NM 0.1 0.1 0.1 0.1
Total Purged gol 05 6.5 NM NM 1 1 i 1 13 15 15 1 13 13 16
Depth to Water ft bgs 3782 330015 | 33054 | 330.85 | 330.81 | 330.80 | 330.74 | 33067 | 33052 | 33042 | 33053 | 3305 [ 3728362 | 3311 336.57
Temperature deg € 15.0 146 123 125 114 10.7 11.3 114 112 110 105 10.3 10.1 11.8 113
pH su 9.08 891 878 379 876 876 873 B.67 .62 848 853 8.01 85 .14 8.25
| Specific Cond uSfcm 1531 1668 1731 1708 17384 1794 1204 1833 1848 1856 1841 1816 1739 1756 1308
Oxygen Reduction Potential mV 1552 64.7 98 35.2 296 373 -1115 -85.2 -1125 | 1513 | -1457 | -117.7 -130 -178.2 -202.3
Lab Analytical Results:
Hordness as CaC03 mgyL 5.43 871 707 420 6.01 5.88 6.06 6.39
pH (Lab) su 8.83 853 863 851 547 848 831 847
Total Dissolved Solids (Lah) mag,/L 1160 1170 1180 1180 1220 1140 1120 1100
Calcium mug/L 153 232 188 168 164 155 156 1.60
Muagnesium mag/L 0332 0.707 0579 <0.500 0.465 043 0.524 0.580
| Sodium mg/L 408 458 445 452 447 471 470 500
Potassium mg,L 146 <2.00 173 <5.00 <2.00 133 <2.00 <2.00
| Alkalinity, Total mg,L 965 915 1100 985 965 955 968 395
Alkalinity, Bicarbonate mg,/L 775 825 280 B35 875 855 896 885
Alkalinity, Carbonate mag/L 190 50.0 220 100 90.0 50 720 110
| Alkalinity, Hydroxide mag/L =10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0
Chioride mg/L 2138 750 878 511 &874 7593 5.68 5.38
Fluoride mg,L 472 502 503 510 5.02 482 4.84 434
| Sulfiote as 504 mgy/L 17.4 64.7 76.6 775 68.6 544 483 47.6
Total Organic Carbon (TOC) mg,/L 2.64 649 858 9.53 9.54 925 8.94 8.48
Nitrate/Nitrite as N mag/L <0.020 | <0.020 <0.020 <0.020 =0.020 <002 | <0.020 | <0.020
Aluminum mug/L <0.050 [ <0.100 <0.050 <0.250 <0.100 <0.05 | <0.100 | <0.100
| Arsenic mg,L 0.0059 | 0.0230 0.0131 0.0122 0.0135 0.0153 | 0.014 0.0119
Codmium mg/L <0.0001 | <0.0001 <0.0005 =0.0005 <10.0001 <0.0001 | =0.0001 | <0.0002
Copper mgyL 0.0055 | 0.0058 0.0071 0.0070 0.0079 0.0063 | 00071 | 00078
lron mg/L <0.050 [ <0.100 <0.050 <0.250 <0.100 <005 | <0.100 | <0100
Lead mag,/L 0.0010 | <0.0005 <0.0025 =0.0025 <0.0005 <0.0005 | =0.0005 | <0.0010
Manganese mug/L 0.0020 | 0.0066 0.0081 0.0124 0.0080 0.007 | 0.0068 | 0.0084
Mercury mag/L <0.0002 | <0.0002 <0.0002 <0.0002 <10.0002 <0.0002 | <0.0002 | =0.0002
Molybdenum mg/L 0.0020 | 0.0160 0.0127 0.0134 0.0151 0.0115 | 0.0115 | p.012%
| Selenium mg,L <0.0010 | 0.0012 <0.0050 <0.0050 <0.0010 0.0022 | 0.0113 | <0.0020
Silica (Si02) mg,L 127 B.01 8.80 <535 830 89 9.29 103
| Silicon mag,/L 3.40 375 411 250 388 416 434 431
Uranium mag/L 0.0043 [ 0.0126 0.0184 0.0169 0.0182 0.0173 | 0.0151 | 00191
Zine: mug/L 0.112 0.0657 <0.0100 =0.0100 =0.0020 <0.002 | =0.002 | <0.0040
Notes & Definitions:
AL Yes or no i "< values denote that the quantification of that analyte is below the reporting leve! for the analytical laboratory, acceptable
Epm gallons per minute by environmental water guality laboratory industry standards.
deg C degrees Calsius
sU standard pH units 2. Total alkalinity is measured by titration with hydrochloric acd to a set pH paint, reporting this value as an eguivalent amount
us/om microsiemens per centimeater of calcium carbonate. This value is then partitioned into bicarbonate, carbonate and hydroxide depending on the initial pH of
my millivalts the sample solution, each components reparted as equivalent Cal03.
mgfl  milligram per liter
pCifL picocuries per liter 3 Industry standard Quality Assurance/Quality Control (Q4/0C) protocol are followed for this hydrologic monitoring program by
M not measured (field) both GCC Energy and the controcted environmental water quality analytical laboratories. QA/QC results are nat shown in this
MA  notanalyzed (lab) table.
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MW-4-C
Year 2017 2018
Quarter a1 a2 a3 a4 a1 az a3 a4
Month 3 6 7 g 3 10 1 12 1 2 3 4 5 8 11
Sample Date || 3/30 6/16 77 823 9/28 10/27 11/17 12/7 13 n 323 412 5/14 8/8 11/5
Lab Analysis [Y/N) ¥ ¥ N N ¥ N ¥ N N ¥ N N ¥ ¥ ¥
Field P
Purge Flow Rate gpm NI NI NI N NM NM Ni NI NM 01 WM 01 01 01 02
Total Purged gal 7 15 NI NM 1 1 1 1 15 15 15 1 15 1 13
Depth to Water |ft bgs 32833 | 31405 | 309.87 | 20686 | 303.96 | 303.80 | 30047 | 30480 | 28235 | 2813 302.2 | 30405 M 302.55 30217
Tempermture deg C 133 174 127 120 133 118 112 110 17 10.8 125 114 124 123 115
pH SU 833 762 768 77 763 775 ia2 7.79 7.8 7.88 794 775 739 776 779
Specific Conductance us/fcm 37e 5944 5997 SaEc 5813 5721 5782 5604 5834 5903 SE2E 5792 5552 5583 55
Oxygen Reduction Potential ml 573 203 -101.5 -111.2 -103.7 -117.4 | -109.0 -120.1 -123.8 -154.3 -131.3 -1343 -129.3 -157.6 -208.0
Lab Analytical Results:
Hardness as CaC03 mgy/L 463 55.9 389 30.0 26.5 26.2 25.9 286
pH (Lab) SU 761 .77 779 7.98 7.84 797 796 2.27
Total Dissolved Solids (Lab) mgy/L 3230 4050 3750 3780 3730 3660 3650 3530
Calcium mgy/L 136 137 915 745 632 6.15 5.50 6.60
Magnesium mag/L 299 5.26 390 276 261 262 272 294
Sodium mgyL 908 1510 1430 1400 1410 1400 1410 1530
Potassium magy/L 438 571 607 <10.0 <10.0 <5 <5 5.36
Alkalinity, Total mgy/L 1250 2360 2780 2680 2600 2410 2480 2450
Alkalinity, Bicarbonate mag/L 1250 2360 2780 2640 2600 2330 2480 2450
Alkalinity, Carbonate mgy/L <10.0 <10.0 <10.0 40.0 <10.0 a0 <10.0 <10.0
Alkalinity, Hydroxide mgy/L =10.0 <10.0 <10.0 <100 <10.0 <10.0 <10.0 <10.0
Chioride magy/L 181 550 587 608 S92 573 533 590
Flugride magy/L 1.29 204 217 143 253 3532 248 2.54
Sulfate as 504 mg/L 534 487 70.2 26.0 345 7 187 112
Total Organic Carbon [TOC) mg/L 30 642 5.03 364 323 323 2.80 346
Nitrate,/Nitrite as N magyL =200 | <0500 <0.400 <0.100 <0.020 <0.02 <0.02 =0.020
Aluminum magyL <0050 | <0.050 <0.050 <0500 <0500 <0.25 <0.25 <(0.250
Arsenic mgyL 0.0059 | 0.011% 0.0128 0.0152 0.0246 0.0195 0.0202 0.0154
Cadmium mgy/L <0.0001 | <0.0010 =0u0010 <0.0010 <0.0005 <0.0005 | =0.0005 | <0.0005
| Copper mag/L 0.0125 | 00243 0.0221 0.0208 0.0482 00383 | 0.0280 | 0.0230
Iron mgyL <0.050 | <0.050 <0.050 <0.500 <10.500 0.373 0357 0.474
Lead mgyL 0.0005 | <0.0050 <0.0050 <0.0050 <0.002% <0.0025 | <0.0025 | <0.0025
Manganese magy/L 0.0269 | 0.0772 0.0554 0.0571 0.0647 0.0529 0.0381 0.0283
Mercury mag/L 20,0002 | <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 | <0.0002 | =0.0002
Maolybdenum mg/L 0.0526 | 0115 0.0138 0.0106 0.0086 10,0072 0.0071 0.0057
Selenium mgyL 0.0248 | 00231 0.0214 0.0263 0.0378 00317 0.0260 00211
Silica (Si02) magyL 9.85 126 123 <10.7 <10.7 1 112 128
Silicon mgy/L 461 558 602 <5.00 <5.00 516 524 65.00
Uranium mgyL 0.02597 0121 0.09384 0.0545 0.0311 00311 0.0277 0.0246
Zinc mg/L 0.0156 | 0.0265 <0.0200 <0.0200 <0.0100 <0.01 <0.01 <0.0100
Notes & Definitions:
YN YES OF N0 1 "<" values denote that the quantification of that analyte is below the reporting level for the analytical laboratory, occeprable by
EpPmM gallons per minute environmental water guality loboratory industry standords.
degC degrees Celsius
sU standard pH units 2 Total alkalinity is measured by titration with hydrochioric acid to a set pH paint, reporting this value as an equivalent amount of
pSfem microsiemens per centimeter calcium carbonate. This value is then partitioned into bicarbonate, corbonate and hydroxide depending on the initial pH of the
mv millivoits sample solution, each compenents reparted as eguivaient CaC03.
mgfL  milligram per liter
pCifL  picocuries per liter 3 Industry standard Quality Assurance/Quality Control (QA/QE) protocol are followed for this hydrologic monitoring program by
MM not measured (field) bath GCC Energy and the controcted environmental water quality analytical laboratories. QA/QC results are not shown in this
NA niot analyzed (lab) tabie.
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