E Telephone: 970.385.4528 6473 County Road 120
ﬂ e r g y “Safezj/as ) Va/”e” Facsimile: 970.385.4638 Hesperus, CO 81326

»GCC

January 7, 2015

State of Colorado

Division of Reclamation, Mining & Safety
691 CR 233, Suite A-2

Durango, CO 81301

Attn: Marcia Talvitie, Reclamation Specialist

Re: Permit #C-1981-035, King II Mine
Annual Hydrologic Report 2014

Dear Ms. Talvitie,

Please find enclosed the Annual Hydrologic Report for the King I and King IT Mines.
Included is a report by CDS Laboratories analyzing all available data.

The laboratory method used for determination of Calcium, Iron, Magnesium,
Manganese, and Sodium is EPA200.7. Deb Zufelt at Green Analytical states:
“EPA200.7 can be either dissolved, potentially dissolved or Total Recoverable
Your metals are filtered, so the results are reported as dissolved.”

At this time, GCC Energy requests that the #1 Upgradient Monitoring Well and the #3
Hay Gulch Ditch no longer be sampled until 2 years prior to final reclamation of the
King II mine site. These points were sampled only to gather baseline data prior to
construction of the King II site and no longer provide any useful information. There is
no language in the permit text requiring that these sites be sampled.

This report will now be based on a “water year” defined as October 1 through
September 30 and will now be submitted before December 31 of the same year. A
minor revision will be submitted modifying the permit text to clarify these dates.

Please contact Tom Bird at 970.385.4528 x 6503 with questions or comments.
Sincerely,

Tom Bird
W =

Manager of Coal Services
GCC Energy, LLC
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Environmental Services

Environmental Chemistry

Site Sampling & Testing

Site Assessments

Strategic Planning

Soil & Geochemistry

Safety Assessments

Contract Res

Wetland Remediation

Reclamation Services

F.O. Box 4124
Durango, CO 81302

1-B00-553-6266

cdsenvirowfrontier.net

December 22, 2014

Tom Bird Sent via email to tbird@gcc.com
Manager of Coal Services

GCC Energy, LLC

6473 County Road 120

Hesperus, CO 81326

RE: Review of Annual Hydrology Report
Dear Mr. Bird,

As per your request, Dr. Joe Bowden of our office reviewed
the water sampling data from both the King | and the King Il
mines monitoring wells/sites. This review is to address any
trends and/or areas of concern, which are evident from an
analysis/interpretation of the presented data.

The data submitted to the State of Colorado, Division of
Reclamation, Mining and Safety was reviewed to determine any
trends. In most cases, the trends are represented by analytical
values with high degrees of variability from quarter to quarter and
year to year. The paradox found in this data is that most of the
trends are flat and in many cases exhibiting large standard
deviations. Nevertheless, it is our professional opinion that many
of the trends are real and are discussed below.

As to the question are these trends a result of the mining
activities at either King | or King I, it is again our professional
opinion that these trends are not a result of mining activities at
either King | or King Il mines. The single constant observation
over the monitoring cycles is a very high degree of analytical
variability which tends to follow the dry/wet cycles of precipitation
observed in Southwest Colorado. Some of these cycles are
profound in their degree of variability. For example, the water
levels measured in the King Il Down-gradient monitoring well
varied from near artesian [2 inches below top of well] to a depth of
more than 110 inches below top of well.

The southwest setting of these mines are at the interface of two
regional environs, the northern edge of the high desert/pifion-
juniper ecosystems, and southern edge of the low alpine/Gambel
Oak-Ponderosa Pine zone. This interface is noted for
unpredictable precipitation events, driven by decade long regional
warming and cooling cycles. For example, the annual rainfall for
three nearby towns, demonstrate this unpredictable nature.
Durango, CO has a ten-year average rainfall of around 21 inches,
Cortez, CO comes in at around 12 inches, while Farmington, NM
is only about 9 inches.

Our new office is located at 801 Perins Canyon Drive - Our local phone is still 247-0132



The current weather cycle is in a warming phase. With this trend increased
evaporation rates coupled with reduced precipitation can produce upward trends in the
concentration of selected analytes due to a simple reduction in supplies of water.

CDS subjected the analytical data to trend analysis using formulas within Excel®.
Each data set was analyzed for best fit using linear, polynomial and exponential methods.
In all but three cases the linear trend analysis provided the best fit. Because many of the
reported parameters vary considerably from quarter to quarter, trend analysis will provide a
mathematical trend which may or may not be statically significant. For example, in the King Ii
Up-gradient monitoring well, the sampled Manganese levels exhibit a high degree of
variability. Even with this variability there is a significant ten year upward trend in
Manganese cancentration from about 0.005 mg/L to about 0.035 mg/L. However, other
parameters also demonstrate linear trends, but because of high variability the trend may not
be statically significant. That being said, in some cases it is our professional opinion that a
particular trend may be real over longer periods of time, such as 10+ years.

Precipitation history and tree ring analysis indicates the area around both King | and
King Il mines is plagued by cycles of wet and dry that run for a few years up to decades.
Even with the cycles much of the precipitation comes in the form of short lived downpours
which can deposit % or more of the annual average rainfall in a single event. This makes the
interpretation of quarterly water analysis difficult at best.

Since all sampling wells derive their water from the Hay Gulch alluvial floor they may
share a similar wet-dry cycle. In addition, the Hay Gulch Ditch, which derives its water from
the La Plata River, will reflect its flow and chemistry variations. The Hay Gulch valley floor
receives water from all slopes draining into its alluvium. Its chemistry will reflect the surface
leaching of the exposed shale, mudstone, and sandstone outcroppings along the valley
walls. Each of these two sources of water are different. The La Plata River drainage comes
from alpine zones where minerals are slowly derived from hard rock formations, while the
runoff into the valley floor comes from contained shale, mudstone and sandstone formations
which tend to leach minerals quickly. So it is safe to assume the King | & Il monitoring sites
derives there water from more than a single source. This “mixing” of water sources can and
does produce a complex family of water types, which are seen in these monitoring sites.

Section Summary: Conditions supporting the sampling sites for both King | and King Il
Mines are such that great variations in water chemistry can be expected. Trend analysis of
reported quarterly sampling yields linear or polynomial plots which in some cases are
significant.

Summary of analytical data:

CDS will summarize below the analytical data from each sampling site and provide
limited interpretation of the data provided by GCC monitoring. A summary and conclusions
are seen at the end of this section.

e King | Mine — Haugen Well — Only sampled between 8/1/2000 and 12/1/2006. There
is significant trend upward in water temperature. Data on water depth is not available
to correlate with ground temperature. A downward trend in TDS and field EC
suggests an influx of low TDS warmer water into this well.



King | — Wiltze Well — Sampled since 2/1/1982. This well demonstrates a significant
fall in the water table servicing this well, suggesting reduced annual rainfall in the Hay
Gulch drainage. This is mirrared by an increase in Field EC, however the TDS, total
Sulfate and Manganese levels are trending downward, suggesting a change in the
ionic profile of the water entering the Wiltze monitoring well. Other major anions,
cations and pH trends all remain unchanged. CDS is unable to provide an
interpretation of this collection of trends, other than the introduction of a water source
with lower levels of Manganese and sulfate.

King Il Up-gradient well — Sampled since 1/1/2005. The most evident trend is the
lowering of the water table over the nearly ten year sampling pericd. The average
depth to water dropped about twenty-five inches. This trend is also found in the King
| — Wiltze Well, which is located about one mile to the east in the floor of Hay Gulch.
The chemistry of this well has varied considerably during its almost ten years of
sampling. For example, the levels of Magnesium and Manganese have increased
about ten-fold, while the TDS remained almost level. Slight reductions are seen in
Iron [from about 0.15 mg/L in 2005 down to non-detect in 2013-2014] and Sodium
[from about 322 mg/L to about 118 mg/L, a 50% reduction] in a bit less than ten
years. The reduction of surface water from rain and irrigation will allow other deeper
sources of water, with higher levels of cations [hardness], to produce selected
increased levels while the overall TDS is reduced.

King Il Down-gradient well — Samples since 1/1/2005. The single most striking
observation seen in this monitoring well is the extreme variability of water depth. In
four dry periods [2006 through 2008] the water level dropped to 100 inches or lower.
These dry years were offset by three very wet years when the water level was very
near the surface [2005 at 2 inches; 2008 at 22 inches and 2010 at 12 in inches].
When compared to the up-gradient well, where the trend of water level is downward
and significant, this down-gradient well water level has a near level trend, even with
its high degree of variability. Even with the down-gradient well's high degree of water
depth variability all major anions and cations were almost unchanged. [the slight
decrease shown may not be statistically valid]. A single outlier is the reduction in
Manganese which has a valid downward trend from around 0.2 mg/L to almost non-
detectable [0.005 mg/L to ND].

King Il Hay Gulch Ditch — Sampled since 1/1/2005. As seen in other monitoring wells
all tested parameters exhibit high degrees of variability from quarter to quarter and
from year to year. When trend analysis is performed, the trends are essentially flat,
for all monitored anions and cations, across the nearly ten year monitoring period.
The notable exception is sulfate which demonstrated a significant reduction from
about 90 mg/L to below 60 mg/L, suggesting a reduction in leached sulfate from the
sulfate laden soils [derived from shales and mudstones] that line the Hay Gulch
alluvium. The variability of Hay Gulch Ditch measured parameters strongly
resembles the dry years seen in the monitoring wells, suggesting the ditch also
receives rain leachate in addition to the water it receives from the La Plata River.



Summary and conclusions:

The environ encompassing the King | and King Il Mines is a microcosm of complexity.
The waters which enter this environ come from several sources. In addition the chemical
signatures of these sources vary over time. Low TDS water from the La Plata River, via the
Hay Gulch Ditch can mix with regional rainwater and existing shallow aquafers to produce
mixed and ever changing water sources. The data used in this monitoring report is a series
of “snapshots” taken quarterly. The analysis of these snapshots gives a different assortment
of data points each quarter that can and do bounce all over the spectrum. A significant
example is the depth to water in the King Il Down-gradient Well which in one quarter was
almost artesian at 2 inches and in a different quarter dropped to 100+ inches below grade.
Another example is the level of Manganese in the King | Wiltze Well. This parameter varies
from non-detect up to 2.5 mg/L while showing a significant downward trend over the near
ten-year monitoring period.

The single notable finding of the trend analysis is that most parameters remain
somewhat constant [linear] over long monitoring cycles, while others trend upward and still
others trend downward. Examples of the former are found in the King Il Up-gradient well
where Calcium, Magnesium, and Manganese trend upward significantly. Examples of the
latter is the downward trend in lron in the King Il Up-gradient Well and Manganese in the
King Il Down-gradient Well.

Even though most trends are linear and mostly flat, individual quarterly readings run
the gambit from tight clusters around the linear trend to widely varying values along a trend
line. This high degree of variability is in keeping with natural occurrences within this environ
[Hay Gulch] and not as a result of mining activities

In conclusion: CDS performed trend analysis on all of the data submitted by GCC to
the State of Colorado, Division of Reclamation, Mining and Safety and referenced in their
letter dated April 21, 2014. The complex nature of the interaction of various water sources
within the Hay Gulch environ precludes straightforward interpretations of the presented
data. Simple models using precipitation are invalid due to the interaction with highly
soluble soils along the Hay Gulch valley and an irrigation ditch carrying low TDS water.
Variations in measured parameters are most closely related to what appears to be a long
term warming cycle, not related to global warming, where more effects of reduced water
supplies and found more often than precipitation driven changes.

If you have any questions please call. An invoice for our services will follow.

\<::7%&"/\

Joe Bowden Ph.D.
Senior Scientist and Parther

An appendix of all 14 trend plots are attached below.
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