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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.

¢ 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 thirty (30) hydrologic compliance locations in 2019. These locations are represented by
two types of water sources: surface and groundwater. Groundwater is monitored through sample
collection from dedicated monitoring wells and surface water is monitored by grab samples at designated
locations.

Table 1 lists and Figure 1 shows the thirty (30) 2019 compliance hydrologic monitoring locations and
their spatial relation to the King | and Il Mines.

HYDROLOGIC MONITORING DATA COLLECTION

Hydrologic monitoring data collection was expanded in December 2018 in number of locations and
continued through 2019. Protocols for establishment of 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.
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Field parameters are collected with an In-Situ SmarTROLL multi-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 listed 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. This is
intended as a one-year, four-quarter period to evaluate seasonal changes that may occur over a typical
year; however, the baseline laboratory analytical suite analyses have continued through 2019 for all
compliance monitoring locations. These laboratory analytical suites are approved by CDRMS in TR-26
and are presented in 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.

Most wet bedrock cluster monitoring wells are instrumented with dedicated 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, MI, LM and PL wells, and set to near bottom of the C wells to allow for micro-
purge sampling methodology. The exception is for wells MW-8-MI, MW-8-LM, which have relatively high
static and pumping water levels, allowing use of dedicated stainless steel 12-volt electric submersible
pumps with the pump or extended pump intake set to the approximate depth of well screen mid-points.
The dry bedrock cluster wells (MW-2-C, MW-2-A, MW-2-MI, MW-6-C) are not instrumented with any
groundwater sampling pumps and are monitored for water level only. MW-1-Ml is instrumented with a
bladder pump, however after the initial several sample events this well dried up and remained dry (or
effectively dry for purposes of obtaining a water sample) for two years. Prior to the 2019 quarter four
monitoring event the pump system was removed to make the well easier to access as a water level-only
monitoring location.

HYDROLOGIC MONITORING DATA ANALYSIS

Analytical data from all 2016-2019 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. The quarterly-updated analytical summary tables found in the Attachment are also
available in PDF format 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 stacked bar formats for major ions and in distribution
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plots for trace constituents. The natural variability of water quality in bedrock and surface water units is
demonstrated in these plots. Although the King Mines have operated for many years, the monitoring data
presented within this report are believed to represent natural “baseline” water.

Figures 2 through 4 and 8 through 12 show major ion concentrations through sampling history by
monitoring site. Concentrations are given in milli-equivalents (milligrams of solute mass divided by ionic
weight and multiplied by ionic charge) per liter so the ionic balance between positive and negative ions
can be seen in each analysis. Many bedrock wells have poor yields and have been slow to purge to steady
compositions, and some have even gone dry. In the plots, magnesium and calcium are added together
(Mg+Ca) since magnesium is usually a minor fraction of the divalent cations, and potassium is added to
sodium (Na+K).

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 (cfs) 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, 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 above Hay Gulch for use
by the King Il Mine, from 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.
(CDS Environmental Services LLC, 2014, Water Balance Study for 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. The water type is generally calcium, bicarbonate-sulfate type
with low concentrations which vary seasonally, typically greater during winter months and lesser during
spring runoff. Concentrations differ in the upgradient sample point from the downgradient location below
valley irrigation, because of return flows.

Figure 2 compares water quality analyses in all samples collected for GCC in the Hay Guich 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.

Measured pH of the ditch water indicates slightly alkaline to alkaline (pH 7.3 to 9.1) conditions, with
concentrations of nitrate, total organic carbon (TOC), and trace metals all below the applicable drinking
water standards.
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ALLUVIAL GROUNDWATER

Alluvial groundwater monitoring, previously limited to Hay Gulch, was expanded to include East Alkali
Gulch in quarter four of 2018. The purpose of this expansion is for baseline data collection upgradient
(MW-7-EAA) and downgradient (MW-8-EAA) of the proposed low cover crossing which would allow
access from the existing King Il Mine underground workings to the coal reserves within the proposed Dunn
Ranch lease extension on the west side of East Alkali Gulch.

Four alluvial wells in Hay Gulch monitor the level and quality of groundwater in the alluvial aquifer. The
Wiltse well, near the King | portal and waste rock site, has been monitored for over 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.

Alluvial Groundwater Quality

Figure 3 shows the major ion concentrations in the four Hay Gulch 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 meg/L). Total dissolved solids and sulfate
are considerably greater in the Wiltse well than the others.

MW-HGA-4, located near the Hay Gulch 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 the major ion concentrations of the two East Alkali Gulch alluvial wells, MW-7-EAA
and MW-8-EAA. The concentration axes on all alluvial well plots have the same scale, so that total
salinity is readily compared. The three Hay Gulch wells likely to be impacted by ditch infiltration have
lower total dissolved salts, whereas the Wiltse well and East Alkali Gulch wells have higher total
dissolved solids concentrations, and higher concentrations of sulfate. East Alkali Gulch is not irrigated
upgradient or in the vicinity of these wells.

As discussed in previous Annual Hydrology Reports for the King Mines, greater concentrations of
constituents in the Wiltse well have been apparent, with cyclic variability, since before deposition of
waste rock in the area. Since the dominant major ion chemistry in the other alluvial monitoring wells
has been fairly 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
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chemistry likely include variable alluvium matrix materials (sand-silt-coal fines with coarser channel fill
stringers), proximity of coal, and uneven application of irrigation.

Alluvial Groundwater Level

Groundwater levels at all alluvial monitoring wells were measured and documented per CDRMS
compliance requirements at the time of each sampling event. The groundwater hydrograph for the
Hay Gulch 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 flood irrigation cycles of Hay Gulch irrigated pasture. Water levels show
distinct increase with the extreme precipitation of the winter of 2018-2019 with peak levels near ground
surface in the spring of 2019. The groundwater hydrograph for East Alkali Gulch in Figure 6
represents the first year of monitoring; the fluctuation of the water table measured in both MW-7-EAA
and MW-8-EAA was within one foot. Based on this limited monitoring period, this indicates that East
Alkali Gulch does not appear to be subject to the same magnitude of seasonal water table fluctuation
as Hay Gulch. This may be an artifact of the additional monthly measurements at the East Alkali Gulch
wells versus the quarterly measurements in Hay Gulch, however it must be reiterated that Hay Gulch
is subject to fluctuating, but year-round ditch irrigation water importation and subsequent infiltration to
the alluvium.

A water table elevation contour map for the alluvium in the vicinity of the King Mines is presented as
Figure 7. This figure compiles water levels reported on CDWR Well Construction and Test Reports,
converted to elevation for the associated water wells. Some of these measurements are several
decades in the past, with a subset of the wells utilized in a 1983 USGS Level Survey. A significant
portion of these data points are in a separate but adjacent La Plata River watershed, however several
alluvial wells in the more relevant Hay Gulch and Alkali Gulch watersheds provide general water table
elevation infill data to compliment the GCC compliance wells in these watersheds. The GCC
monitoring well level data utilized in this figure is from 2019. As Figures 5 demonstrates with the long
record of the Wiltse well, the Hay Gulch alluvial aquifer does not show long-term sustained decrease
or increase in level, only seasonal fluctuation. As previously discussed, Hay Gulch is subject to fairly
consistent irrigation water infiltration, which may buffer longer-term drought effects. These values also
suggest that the decades-old water level measurements may still be useful for the purpose of
estimating alluvial groundwater flow gradient. Continued observations in East Alkali Gulch alluvial
GCC monitoring wells will build the water table elevation data set to determine if this non-irrigated
alluvial aquifer water table level trends differently than the irrigated Hay Gulch alluvium over time.

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 “A” coal seam
belongs, have been maintained by GCC to provide baseline and compliance water quality information for
the operation and extension of the King Il mine since 2017 . In quarter four of 2018 bedrock monitoring
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was extended in hydrostratigraphic depth to include the next two deeper water-bearing intervals, the lower
Menefee Formation and the underlying Point Lookout Formation. The locations of these wells are shown
in Figure 1. These wells were named with suffixes as follows:
e “C” for Cliff House
e “A”for mined “A” seam coal
o “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)
o “LM”for the Lower Menefee which includes water-bearing lesser coal seams including the “B” coal
seam where present
e “PL” for the Point Lookout Formation, specifically the uppermost approximate 25 feet.
Several of these wells are 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 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.

The Lower Menefee and Point Lookout hydrostratigraphic intervals were targeted for baseline monitoring
in the 2018 monitoring well installation program as these are intervals included in domestic water wells in
and around the Vista de Oro subdivision downgradient from the proposed King Il Mine Dunn Ranch lease
area. Of specific interest is the characterization of the East Alkali Gulch alluvial groundwater recharge to
the underlying Menefee bedrock, as this is likely the most significant recharge area for the neighboring
water wells. The MW-8 location is approximately 400 feet directly downgradient from the proposed low
cover crossing in the bottom of East Alkali Gulch to monitor groundwater level and quality in all significant
water-bearing intervals from surface (alluvium) to 310 feet depth (upper Point Lookout) for potential effects
of King Il Mine operations.

Bedrock Groundwater Quality — Major lons

“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 Cliff House wells indicate slow-moving (long residence time)
water, and some water with variable dissolved oxygen content, leading to the non-uniform oxidation
of pyrite in some rock types. In the MW-3-C and MW-4-C wells the sodium, sulfate and chloride may
be residual solutes from the marine barrier sand bars in a tightly cemented, low permeability formation.
Figure 8 shows the major ion concentrations in stacked-bar formats demonstrating the differing Cliff
House groundwater regimes between the MW-1 location in the northeast and MW-3/MW-4 |ocations
in the southwest. While there may be differences in the Cliff House rock geochemistry that contribute
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to these observed water type difference, it is also likely to be related to recharge of a different source
or at least a significant difference in distance from the source. It may be that saturated alluvium in the
upper reach of East Alkali Gulch is directly overlying and recharging the Cliff House formation in the
vicinity of the MW-1 location.

“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 9 shows the major ion concentrations in stacked-bar format. The MW-1
location at the north end of the ridge overlying the King Il workings has a Cliff House and a coal well
with some limited water, and a dry sub-coal Menefee Interburden well. The “C” and “A” wells have
similar chemical makeup with calcium, sulfate-bicarbonate type, but the “A” well concentrations vary
widely, indicating recharge by local infiltration. As noted on the Figure 9 time plot for MW-6-A there
is an apparent lab transcription error in the reported sulfate concentration of the first sample, and the
plot value is an interpolation to match TDS and make cations and anions balance.

“‘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 is commonly observed in regional
domestic water wells. Major ion concentrations of the Menefee Interburden wells are shown as
stacked-bar plots in Figure 10. Of the newest “MI” wells, MW-6-MI drilled dry through the Menefee
Interburden section and water only came in over the following couple days, the majority of which was
likely produced from the exposed “A” coal seam before the well was completed. MW-8-Ml is completed
in East Alkali Gulch just downgradient from significant alluvial recharge; the well is screened across
the first bedrock water encountered. This interval flow tested at 24 gallons per minute (gpm) at total
depth borehole of 102 feet, with cemented steel casing sealing off all alluvium 73 feet to ground
surface. This is in stark contrast to every other “MI” well that drilled dry and then either remained dry
to date (MW-2-MI), wetted and then dried up (MW-1-MI, MW-6-MI) or wetted but demonstrates very
low yield (MW-3-MI, MW-4-MI).

“‘LM” wells completed in the lower Menefee are limited to MW-6-LM on a ridge top above and cross-
gradient of East Alkali Gulch, while MW-8-LM is completed in East Alkali Gulch. These wells yield
little water and total salinity has dropped and major ions shifted in successive sampling events. Sulfate
and chloride have also decreased in successive samples. Cation ratios (sodium and calcium) are also
variable in these low-yielding wells, illustrating the chemical discontinuity in these low permeability
groundwater lenses located in minor coal seams and minor fractured intervals. The major ion
concentration comparison plots are presented as Figure 11.
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The single “PL” well completed in the upper Point Lookout is at MW-8-PL in East Alkali Gulch. As with
the “LM” wells, total salinity has also been generally decreasing in successive sampling events during
the first year of monitoring. Major ions concentrations of the four samples collected from the Point
Lookout to date are found in Figure 12.

Bedrock Groundwater Quality — Trace Elements

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. Trace constituent data are presented
as distribution curves where cumulative values are compared to the number samples less than a given
concentration. The number of samples less than a given detection limit for a particular constituent,
together with observed concentrations reported above the detection limits, can indicate the general
distribution of concentrations in each rock type and identify anomalies or more complex reaction
pathways, such as a solute plume or ditch water invading an alluvial aquifer).

Trace constituent (metals and fluoride) concentration distributions are illustrated in Figures 13-22.
These are cumulative frequency plots, representing the number of samples less than or equal to any
X-axis concentration, including samples with below detection results. Drinking water standards are
shown where applicable. The distribution of each constituent is shown for Hay Gulch Ditch surface
water, and pumped samples from “A” seam coal, Menefee and Cliff House Formation wells. The values
shown above the distribution curve likely represent the oxidative weathering of bedrock where iron
sulfides are present.

IRON, MANGANESE (NO DRINKING WATER STANDARD)

Figure 13. Iron and manganese common trace metals observed in the regional rock types near
the site. Iron is commonly sourced from pyrite in the Mesa Verde strata which oxidizes in the
weathering zone. Generally, the oxidized iron will precipitate in the oxidation zone and dissolved
concentrations of trace constituents under neutral pH conditions are low. Four “A” seam coal well
samples exceeded 1 mg/L, all from MW-6-A, which shows unusual calcium-sulfate water
presumably derived from pyrite oxidation with little exposure to clay for cation exchange (which
tends to take up calcium and release sodium). There have been 23 “A” seam coal well samples
collected with iron less than the secondary standard (0.3 mg/L), most of which were also below
detection limits.

In Cliff House wells, iron exceeded the secondary standard in 16 of 39 samples collected, with a
maximum of 2.5 mg/L. In Menefee Interburden and Lower Menefee wells, no sample
concentrations exceeded the secondary standard, and most were below detection limits. In all
alluvial wells the maximum iron concentration reported was 8 mg/L, and 48 of 288 samples
exceeded the secondary standard.
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Manganese is typically derived from similar processes of pyrite oxidation as a minor constituent.
The few higher concentrations shown in the distribution in coal wells are also from the well MW-6-
A, which also had elevated iron. Most “A” seam coal well manganese sample concentrations were
reported less than the secondary standard of 0.05 mg/L. Approximately half of the CIiff House
samples had manganese reported higher than the standard, as did 9 of 53 samples in the Menefee
Interburden and Lower Menefee wells. Minor exceedances of the standard were noted in a few
alluvial well samples.

ARSENIC (DRINKING WATER STANDARD 0.01 MG/L)

Figure 14. Arsenic is present a minor constituent in bedrock and is sometimes associated with
pyrite. during pyrite oxidation, arsenic is typically absorbed, at least in part, and immobilized with
iron hydroxy-oxide precipitation. As shown in in Figure 14, arsenic in “A” seam coal wells and
alluvial wells is at very low concentrations. However, a majority of the Lower Menefee and Menefee
Interburden wells show arsenic exceeding the MCL,; the reported concentrations in each well show
no significant increase or decrease over time. The widespread occurrence of arsenic in these wells
may suggest it is dispersed in the Menefee more than just derived from pyrite oxidation.

A standard for arsenic in water for cattle and poultry is 0.2 mg/L, or 20 times the human MCL. No
samples concentrations exceeded 0.025 mg/L.

COPPER (DRINKING WATER STANDARD 1.3 MG/L)

Figure 15. Copper is likely to be present as a trace constituent and is sometimes associated with
pyrite in bedrock. Concentrations of copper are low in “A” seam coal and alluvial well samples, but
considerably higher in Lower Menefee and Menefee Interburden wells. The highest concentrations
are reported from the Cliff House Formation wells, but are less than the drinking water standard.

FLUORIDE (NO DRINKING WATER STANDARD)

Figure 16. Fluoride has a health-based secondary standard because high concentrations can
damage teeth. Fluoride is reported at low concentrations in “A” seam coal and alluvial wells, but
exceeds the drinking water secondary standard in almost half the Lower Menefee and Menefee
Interburden wells. In this environment, F is possibly derived from clay minerals in the Menefee
shales.

MOLYBDENUM (DRINKING WATER HEALTH ADVISORY LEVEL 0.08 MGI/L)

Figure 17. There is no drinking water MCL for molybdenum, although the EPA has set a health-
based advisory limit of 0.04 mg/L. Molybdenum distributions resemble those of selenium, and a
few CIiff House and Menefee samples exceed this limit. Molybdenum is another sulfide forming
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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 18. Selenium exceeds the MCL in a few Menefee and Cliff House Formation wells.
Selenium is likely associated with sulfides, and in particular with the oxidation of pyrite in Mesa
Verde strata.

URANIUM (DRINKING WATER STANDARD 0.03 MG/L)

Figures 19-20. Uranium is present in most natural water at concentrations between 0.0001 and
0.01 mg/L (Hem, 1985, USGS Water Supply Paper 2254). As with the trace elements discussed
above, uranium is reported in this range in “A” seam coal and alluvial wells in the study area as
seen in Figure 19, but has in the past exceeded the MCL in one well (it has declined to less than
the MCL). The particular well with reported U higher than MCL is a Cliff House well, MW-4-C;
samples between 0.03 and 0.1 mg/L U are from MW-3-C, which is within a mile of MW-4-C.

Natural uranium deposits in the Four Corners area are common where groundwater flowing from
uplifted volcanic and Precambrian outcrop areas met reducing conditions in the form of
accumulated plant material in fluvial strata, and this is likely the cause of the slightly elevated
concentrations in these two wells. It can be seen in Figure 20 that the concentration of U in MW-
4-C was higher initially when oxidation potential (ORP) was elevated, perhaps due to aeration of
the well in purging, and that subsequently both U concentration and ORP have declined. This
correlation is not as evident for MW-3-C, which has lower concentrations.

ZINC (SECONDARY DRINKING WATER STANDARD 5 MGI/L)

Figure 21. Zinc concentrations resemble those of manganese, and again it may be surmised that
zinc was scavenged by pyrite and released by oxidation of sulfides in Menefee strata in
weathering. Zinc has always been observed below the secondary standard in the area.

ORGANICS (TOC NO DRINKING WATER STANDARD, BENZENE 0.005 MG/L, TOLUENE 1
MGI/L, ETHYLBENZENE 0.7 MG/L, XYLENES (TOTAL) 10 MG/L DRINKING WATER
STANDARD)

Figure 22. MW-3-C showed elevated organic carbon in initial samples, and aromatic
hydrocarbons were analyzed in 2019 as part of MR-48, the minor revision to the permit to
investigate elevated levels of total organic compounds in monitoring wells. The MR-48 MW-3-C
investigation is in progress and will be discussed under separate cover, to be reported in 2020.
Concentrations of these constituents are shown in Figure 22. Note the plot has a logarithmic
concentration scale. “TOC” represents total organic carbon, and the “BTEX” suite represents
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volatile aromatics typically associated with petroleum sources, namely benzene, toluene,
ethylbenzene, and xylenes.

TOC concentration was reported near 10 mg/L in the first sample, and climbed to as much as
thirty times that in 2018, declining somewhat through 2018. BTEX concentrations declined from
the May sample to November. Although two samples do not validate a trend, benzene in this well
declined 62% in four months. The most recent benzene concentration (0.024 mg/L) is the only
one exceeding the EPA’s MCL or health-based criterion (0.005 mg/L).

This anomaly might suggest contamination of the well during drilling and installation, although
these wells are installed under environmental protocols. The other possibility is a natural source,
for which there are precedents in the region. Igneous dikes and sills intruding the Mesa Verde
strata, as well as the uplift of the La Plata Mountains commonly metamorphosed and/or pyrolyzed
coals (which gives the “A” seam its relatively high grade) and BTEX is widely reported in monitoring
wells in the San Juan Basin. Since installation, MW-3-C has always off-gassed to read a nuisance
10% lower explosive limit (LEL) when measured directly at the wellhead. Despite the lack of coals
observed during the drilling of this Cliff House well, the methane present at MW-3-C is presumed
natural. While no such observations of hydrocarbons or specifically BTEX in water wells have yet
been confirmed in the Hay Gulch-Hesperus area, this is being explored as part of the MR-48 MW-
3-C investigation.

Bedrock Groundwater Level

Groundwater potentiometric surface contour maps have been prepared for each monitored
hydrostratigraphic interval and are presented as Figures 23-27. Contouring is only possible for
intervals that include three or more monitoring locations, so the “LM” and “PL” figures do not include
contours to indicate groundwater flow direction or gradient. Regardless, it is expected that regional
flow direction in these intervals is south-southwest in the direction of strata dip, as documented in the
overlying three hydrostratigraphic intervals. Groundwater flow gradient appears to be approximately
100 feet per mile (1.89% or 1.09°) for all intervals, which is about 1/3 to 1/2 of the strata dip. The King
I Mine permit area is an excellent demonstration of the formation of a multiple bedrock aquifer system
in an arid basin. Dry unsaturated (vadose) rock is present at the upland outcrop basin margin areas;
water infiltration must pass through initially unconfined fractured networks filling fractures and pore
space while displacing gases, and then finally into fully confined conditions with depth towards the
central part of the basin. When the head pressure observed at any given point in the aquifer is greater
than the equivalent distance from ground surface to the top of that aquifer then the aquifer is defined
as confined. Significant recharge areas, inferred by buried bedrock exposure to saturated alluvium,
are also displayed in these figures.

Groundwater levels, as measured from wellheads during routine compliance monitoring, are given in
the GCC Hydrologic Monitoring Summary Tables, provided in this report as the Attachment.
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RECOMMENDATIONS

With comprehensive review of the expanded baseline parameter list results and increased frequency of
monitoring for the nearly four-year period during 2016-2019 for the existing compliance Hay Gulch ditch
locations and alluvial wells, no trace metals or minor constituent concentrations were found to be
significant with respect to water quality standard have been observed, with the exception of the outliers
discussed above. This evaluation considers drinking water standards and 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:

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.

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

o 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.

GCC S&S Compliance

e Remove Silica (SiO;) — 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.
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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 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, as has just
occurred with the latest monitoring wells installed in late 2018. Provided that silica, mercury, and
nitrate/nitrite 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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TABLES
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Table 1. GCC Hydrologic Monitoring Locations

UTM NAD 83 UTM NAD 83 Surface

Monitoring Location ID Water Resource Monitored Z:;;;‘ZN f\lo:r(:hli:: Elevation
(meters) (meters) (ft amsl)

Wiltse Well Groundwater - Alluvial Hay Gulch 757024.673 4126948.393 7372.0
Well #1 Upgradient Groundwater - Alluvial Hay Gulch 755543.611 4126352.130 7254.0
Well # 2 Downgradient Groundwater - Alluvial Hay Gulch 754164.863 4125282.984 7174.8
MW-HGA-4 Groundwater - Alluvial Hay Gulch 757641.447 4127453.016 7410.5
MW-1-C Groundwater - Bedrock Cliff House overburden 757690.096 4131037.627 8519.8
MW-1-A Groundwater - Bedrock "A" coal seam 757693.395 4131042.883 8520.4
MW-1-MlI Groundwater - Bedrock Menefee interburden 757696.625 4131048.193 8520.8
MW-2-C Groundwater - Bedrock Cliff House overburden 755125.962 4126776.758 7711.7
MW-2-A Groundwater - Bedrock "A" coal seam 755128.957 4126781.777 7713.0
MW-2-MlI Groundwater - Bedrock Menefee interburden 755132.894 4126786.834 7713.5
MW-3-C Groundwater - Bedrock Cliff House overburden 752333.836 4124416.003 7416.6
MW-3-A Groundwater - Bedrock "A" coal seam 752337.515 4124420.823 7416.6
MW-3-MlI Groundwater - Bedrock Menefee interburden 752341.458 4124425.586 7416.3
MW-4-C Groundwater - Bedrock Cliff House overburden 752098.476 4125629.241 7568.8
MW-4-A Groundwater - Bedrock "A" coal seam 752101.678 4125634.068 7569.5
MW-4-MI Groundwater - Bedrock Menefee interburden 752105.037 4125639.328 7569.7
MW-6-C Groundwater - Bedrock Cliff House overburden 752322.705 4127770.537 7879.0
MW-6-A Groundwater - Bedrock "A" coal seam 752319.364 4127765.472 7879.0
MW-6-MlI Groundwater - Bedrock Menefee interburden 752315.858 4127760.196 7878.0
MW-6-LM Groundwater - Bedrock Lower Menefee 752312.834 4127755.333 7878.0
MW-7-EAA Groundwater - Alluvial East Alkali Gulch 753001.888 4127319.951 7460.0
MW-8-EAA Groundwater - Alluvial East Alkali Gulch 752916.895 4127107.544 7440.0
MW-8-Ml Groundwater - Bedrock Menefee interburden 752912.969 4127110.290 7447.0
MW-8-LM Groundwater - Bedrock Lower Menefee 752908.636 4127106.081 7446.0
MW-8-PL Groundwater - Bedrock Point Lookout 752904.413 4127101.783 7445.0
Hay Gulch Ditch Downgradient | Surface Water - Irrigation ditch 754376.015 4125623.299 7210.0
Hay Gulch Ditch Upgradient Surface Water - Irrigation ditch 757636.698 4127606.813 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 2019 compliance hydrologic monitoring locations
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Figure 2. Comparison of major ions (milli-equivalents/Liter) in water analyses in Hay Gulch Ditch
samples collected upstream and downstream of King | & Il Mines 2016 through 2019
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Figure 3. Comparison of major ion concentrations in alluvial monitoring wells in Hay Gulch Alluvium
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Figure 4. Comparison of major ion concentrations in alluvial monitoring wells in East Alkali Gulch Alluvium
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Figure 5. Hay Gulch Alluvial Groundwater Hydrograph
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Figure 6. East Alkali Guich Alluvial Groundwater Hydrograph
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Figure 7. Alluvial Groundwater Table Contour Map
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Figure 8. Comparison of major ion concentrations in Cliff House (“A” seam overburden) bedrock monitoring wells
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Figure 9. Comparison of major ion concentrations in “A” coal seam bedrock monitoring wells
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Figure 10. Comparison of major ion concentrations in Menefee Interburden (“A” seam underburden) bedrock monitoring wells
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Figure 11. Comparison of major ion concentrations in Lower Menefee bedrock monitoring wells
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Figure 12. Major ion concentrations in the Point Lookout bedrock monitoring well.
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Figure 13. Iron and manganese concentration distribution cumulative frequency plots.
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Figure 14. Arsenic concentration distribution cumulative frequency plots.

Figure 15. Copper concentration distribution cumulative frequency plots.
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Figure 16. Fluoride concentration distribution cumulative frequency plots.

Figure 17. Molybdenum concentration distribution cumulative frequency plots.
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Figure 18. Selenium concentration distribution cumulative frequency plots.

Figure 19. Uranium concentration distribution cumulative frequency plots.
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Figure 20. Uranium concentration and field-measured oxygen reduction potential (ORP) versus time at MW-4-C.

Figure 21. Zinc concentration distribution cumulative frequency plot.
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Figure 22. Cliff House groundwater potentiometric map August 2019.
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Figure 23. “A” seam coal groundwater potentiometric map August 2019.
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Figure 24. Menefee Interburden groundwater potentiometric map August 2019.
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Figure 25. Lower Menefee groundwater potentiometric map August 2019.
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Figure 26. Point Lookout groundwater potentiometric map August 2019.
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ATTACHMENT - GCC Hydrologic Monitoring Data Summary Tables
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