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1. Introduction

On behalf of New Elk Coal Company, LLC (NECC), ARCADIS U.S. Inc. (ARCADIS) presents this
memorandum Assessment of the Influence of Mining Activities at New Elk Mine on Surface Water Quality
at the Purgatoire River (memo). This memo summarizes geochemical data analysis and modeling
conducted in support of assessing potential effects to surface water quality from mine dewatering activities
at the New Elk underground coal mine and preparation plant (New Elk Mine). Background information
presented here and the data used in analysis and modeling were previously reported in the New Elk Mine
Annual Hydrologic Monitoring Report 2012 (NECC 2012).

Production from the Allen Seam at the New Elk Mine occurred intermittently between 1952 and 1988. In
1988, the mine was temporally sealed and was allowed to flood. Between February 2001 and November
2008 depth to water in the mine and mine water quality were monitored. in December 2008, active
dewatering of the mine began in order to prepare for mine rehabilitation. Mining activities were resumed in
late 2011 with mining of the Blue Seam, and in January 2012 mining in the Allen Seam was resumed.
Additional details regarding past and current facility operations, as well as environmental monitoring and
compliance programs at the New Elk Mine are presented in the Annual Hydrogeologic Monitoring Report
2012 (NECC 2012) and in National Pollution Discharge Elimination System (NPDES) permit
documentation.
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ARCADIS

The New Elk Mine is located at the Middle Fork of the Purgatoire River in Las Animas County, Colorado,
approximately 1.5 miles upstream of the confiuence of the North Fork, and on stream segment number
COARLAO5a of the Lower Arkansas River. Coal mining has historically been conducted in an area called
the Picketwire Valley, underneath as well as north and south of the Purgatoire River. Following temporary
mine closure and cessation of dewatering in 1988, lower areas of the mine gradually flooded. In 2008,
dewatering activities were resumed (NECC 2012). The purpose of the geochemical analyses and
modeling presented in this memo was to assess if mine dewatering activities have influenced or may be
expected to influence surface water quality in the Purgatoire River.

Relevant geologic units in the area of the mine include recent alluvial deposits and the Raton Formation.
Recent alluvium is deposited in channels that cut various geologic formations along the Purgatoire River,
including the Raton Formation. Groundwater in recent alluvium is hydraulically connected with the
Purgatoire River. The Raton Formation is characterized by very fine- to medium- grained sandstone
interbedded with siltstone and shale, and is the formation in which mined coal is located (NECC 2012).

Surface water availability is related to precipitation in the drainage area, mean annual precipitation near
the mine is estimated at approximately 16.92 inches. Discharge rates in the Purgatoire River have been
historically measured at stations upstream and downstream of the mine. Between 1978 and 1981,
discharge rates between 2.8 and 522 cubic feet per second (cfs) were measured upstream of the mine at
United States Geologic Survey (USGS) station Stonewall (07124050). Between 1972 and 2011 the
average annual discharge at downstream USGS station Madrid (07124200) was 69.5 cfs. Water quality of
the Purgatoire River is controlled by the quantity of flow and the materials through which the water flows.
At lower flow rates and further downstream higher electrical conductivity (EC) measurements are reported
(NECC 2012; Tetra Tech Inc. [Tetra Tech] 2012).

Because water in the COARLAOSa segment of the Lower Arkansas River is designated for beneficial use
for agriculture, and as a result of high ionic strength of mine waters, and particularly the high proportion of
sodium relative to calcium and magnesium (Section 3), discharge of mine waters requires consideration
of the defined EC and sodium adsorption ratio (SAR) criteria protective of the most salt sensitive crop that
may be irrigated with water from the Purgatoire River downstream of the mine — alfalfa (Water Quality
Control Board [WQCB] 2008, Tetra Tech 2012). These considerations have been addressed with a simple
geochemical mixing model, as discussed in Section 5.

2. Summary of Site Data Used Analysis

Surface and groundwater monitoring programs have been conducted at the mine since February 1984.
The monitoring program at the mine has historically included sampling of surface water at the Purgatoire
River, ponds and alluvial wells, springs and seeps, mine water, bedrock wells, and discharge points. For
the purpose of this assessment, historical monitoring data from two surface water stations, four alluvial
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wells, and two mine water stations were utilized (Figure 1). Data used in this assessment were collected
from the following sampling stations:

s PRS-1: A surface water monitoring station on the Middle Fork of the Purgatoire River upstream of
mining activities at the New Elk Mine facility. Data collected between 1984 and 2012 were
included in the assessment of water quality at this station.

+ PRS-4: A surface monitoring water station on the Purgatoire River downstream of the New Elk
Mine surface facilities. Data collected between 1992 and 2011 were included in the assessment of
water quality at this station

» PAW-1: An alluvial groundwater monitoring well located adjacent to PRS-1, upgradient of mining
activities. Data collected between 1984 and 2012 were included in the assessment of water
quality at this station.

¢+ PAW-2: An alluvial groundwater monitoring well located north of the Purgatoire River,
approximately 200 yards downstream of PAW-1 and downgradient of the underground coal
development refuse pile. Data collected between 1984 and 2012 were included in the assessment
of water quality at this station.

+ PAW-8: An alluvial groundwater monitoring well located on the north bank of the Purgatoire River
installed with the purpose of monitoring the Refuse Disposal Area. Data collected between 1994
and 2012 were included in the assessment of water quality at this station.

« PAW-9: An alluvial groundwater monitoring well installed on the south bank of the Purgatoire
River, downgradient of mining activities, near surface water monitoring station PRS-4. Data
collected between 1994 and 2012 were included in the assessment of water quality at this station.

o NEW-2: A mine water monitoring station located at the East Portal shaft of the New Elk Mine.
Data collected between 1995 and 2012 were included in the assessment of water quality at this
station.

« NEW-4: A mine water monitoring station located in a known flooded portion of the mine (near the
conveyor belt). Data collected between 1995 and 2012 were included in the assessment of water
quality at this station.

Water quality data from each of these stations was examined to determine if mining activities appear to
influence water quality of the Purgatoire River.

3. Geochemical Characterization of Water Types

Piper diagrams were created to graphically classify waters based on their ionic compositions. These
diagrams are a common tool used for comparing and classifying waters, and for assessing potential
mixing between water types. Piper diagrams are created by: (1) calculating the ternary proportions of
cations (calcium, magnesium, and sodium plus potassium) and anions (carbonate plus bicarbonate,
sulfate and chloride) in millequivalents per liter; (2) plotting the resulting compositions on two ternary
diagrams; and (3) projecting these compositions onto a diamond shaped chart. For this analysis, the
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United States Geological Survey (USGS) Gw_Chart tool
(http://water.usgs.gov/nrp/gwsoftware/GW_Chart/GW_Chart.html) was used to create Piper diagrams.
Because the Piper diagram method is based on the calculation of ternary ratios, exclusion of any ionic
species from the calculation based on a lack of data during a single sampling event may result in a
skewed result that is not representative of the water type. Therefore, at each monitoring location, data was
selected from dates where analytical results were reported all relevant ionic species. Average
concentrations of each ionic species over the full period of monitoring were used to determine the average
water composition for each sampling location. In addition to comparing the ionic compositions of waters,
historical average values of: pH, total dissolved solids (TDS), EC, total iron, total recoverable iron,
dissolved iron, total manganese and dissolved manganese were compared between sampling stations.

The characteristics of surface water sampies collected at upstream (PRS-1) and downstream (PRS-4)
stations are similar to one another and are distinct from the composition of mine waters (NEW-2 and
NEW-4) (Figure 2, Table 1). The concentration of TDS and EC values measured in surface water are
lower than those measured in mine water (Table 1). Surface waters are characterized by a high average
proportion of calcium (72.4 to 73.5 percent) and similar average proportions of magnesium (13.1 to 13.3
percent) and sodium plus potassium (13.3 to 14.5 percent). In contrast, mine waters are characterized by
a high average proportion of sodium plus potassium (95.6 to 98.2 percent) with a dominant contribution
from sodium — 279 to 619 mg/L sodium, compared to 6 to 6.4 mg/L potassium. Surface waters are also
characterized by lower carbonate plus bicarbonate concentrations (140.6 to 140 mg/L) than mine waters
(544 to 1,417 mg/L). As illustrated by clustering of data points in Figures 3 and 4 (surface waters) and
Figures 5 and 6 (mine waters) the compositions of these waters show relatively little variability over time.
At mine water station NEW-2 (Figure 9) two data points appear to be anomalous. These samples were
collected in 1996 and 2008 and show a high proportion of calcium, a low proportion of sodium, a low
concentration of TDS, and a low EC relative to other samples collected at this location. One data point at
surface water station PRS-1 (Figure 3) appears to be anomalous, with a relatively low bicarbonate
concentration.

As illustrated in Figures 7 through 10, the ionic composition of alluvial groundwater shows a greater
degree of temporal variability than that of surface waters and mine waters. The EC values and average
ionic compositions of alluvial groundwater samples are between those observed in surface waters and
mine waters (Table 1). Alluvial groundwater has a lower average proportion of calcium than surface water
(43.3 to 49.3 percent) and a lower average proportion of sodium plus potassium than mine water (33.0 to
48.1 percent). With the exception of upgradient alluvial well PAW-1, alluvial groundwater samples also
have TDS and carbonate plus bicarbonate concentrations between those measured in surface water and
mine water. The ionic composition of the upgradient alluvial well (PAW-1) is somewhat distinct from that of
downgradient alluvial wells (PAW-2, PAW-8 and PAW-9), with a signature more similar to that of surface
water with a higher proportion of calcium relative to sodium, lower concentrations of carbonate pius
bicarbonate and TDS, and a lower EC. These results suggest that either mining activities or a change in
lithology in the downgradient direction influence groundwater ionic compositions.
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In addition to ionic compositions, pH and metals concentrations have the potential to elucidate potential
influence of mining activities on surface water quality. Maximum, minimum and average pH and
concentrations of total iron, total recoverable iron, dissolved iron, total manganese, and dissolved
manganese are presented in Table 2. As shown, there is little variability in pH between surface water,
alluvial groundwater, and mine water, with average values ranging between 7.6 and 8.1. Average
concentrations of total iron, total recoverable iron, and total manganese are generally higher at alluvial
wells, including upgradient well PAW-1, relative to surface water and mine water sampling stations.
Because metals concentrations are elevated in the upgradient alluvial well, and are only slightly elevated
in mine water relative to surface water, based on the available data presence of these constituents in
groundwater and surface water cannot be directly attributed to mining activities.

4. Comparison of Upgradient and Downgradient Surface Water Quality

To evaluate the potential effect of mine dewatering activities on surface water quality in the Purgatoire
River, three key water quality parameters were compared over time at upstream station PRS-1 and
downstream station PRS-4: total recoverable iron, EC, and SAR (Figures 11 through 13).

{ron may serve as an important indicator parameter for the influence of mining activities, although as
mentioned in the previous section, the presence of elevated iron concentrations in the upgradient alluvial
well suggests that elevated iron concentrations cannot be fully attributed to mining activities. The chronic
aquatic life standard for total recoverable iron is 1 mg/L. As shown in Figure 11, this concentration was
exceeded during one sampling event at PRS-4 in 2008. With the exception of the period between 2006
and 2008, concentrations of total recoverable iron at the upstream and downstream stations show a
similar temporal pattern and are similar in magnitude, and therefore do not indicate an influence of mine
water discharge on surface water quality.

Waters of the Purgatoire River are designated for beneficial use in agriculture, and the salinity of irrigation
water is an important control on rates of water infiltration. Waters with low values of EC (less than 200 to
500 pmhos/cm), and waters with waters with high EC values and with high sodium to calcium ratios, tend
to reduce the infiltration capacity of soils (Colorado Water Quality Control Division [WQCD] 2008; Ayers
and Westcot 1985). Therefore, both the EC and sodium content of waters that may be designated for
beneficial use in agriculture must be considered. The SAR is a measure of the sodicity of water and is an
expression of the relative concentration of sodium ions to calcium and magnesium ions (WQCD 2008). In
cases where high concentrations of bicarbonate are also present (at concentrations exceeding
approximately 150 mg/L), the adverse effect of a sodium imbalance may be worsened by the loss of
calcium due to carbonate mineral precipitation. In these cases, an index known as the adjusted SAR is
most appropriate (WQCD 2008; Lesch and Suarez 2009). The adjusted SAR was calculated for each
monitoring event conducted at the upstream and downstream Purgatoire River stations based on the
guidance outlined in Lesch and Suarez (2009).
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Figures 12 and 13 present EC and SAR over time at upstream (PRS-1) and downstream (PRS-4) surface
water stations. As shown in Figure 12, the EC of upstream and downstream waters are typically similar in
magnitude, and with the exception of a few historical periods (e.g. 1994 through 1996, and 2004 through
2007) the temporal trends in EC at these two stations match well. Notably, in 2008 EC dropped
significantly at both stations. As shown in Figure 13, the magnitude of and temporal trends in SAR were
very similar at upstream and downstream stations until 2009, when the magnitude of the SAR at the
downstream station (PRS-4) increased. This result suggests an influence of discharge of sodium-rich
waters on downstream surface water quality.

5. Geochemical Mixing Model Results

A dilution model was used to assess the potential impact of mine water discharge on surface water quality
in terms of total recoverable iron, EC, and SAR. The following equation was used to estimate the resultant
concentrations of calcium, sodium, magnesium, bicarbonate and total recoverable iron as well as the EC
of river water downstream from mine water discharge. From the concentrations of the ionic species, the
adjusted SAR was calculated according to the guidance outlined in Lesch and Suarez (2008). This model
assumes complete mixing.

CRiveTyireq = [CRiver x (: QRiver )] + [CMine x ( QMine

[QRwver+QMine] [QRiver+QMine]

)]

Where:

CRiveryxeq = Estimated resultant concentration from mine discharge and river mixing (mg/L or umhos/cm)
CRiver = Average background concentration in river water (mg/L or ymhos/cm)

CMine = Average concentration in mine water (mg/L or ymhos/cm)

QMine = Estimated mine discharge rate (cfs)

QRiver = Estimated river discharge rate (cfs)

For each constituent, the average background concentration in river water was taken as the average
concentration at upstream station PRS-1. The average concentration of each constituent in mine water
was taken as the average of values measured at the two mine water monitoring stations NEW-2 and
NEW-4. As shown in the equation, the magnitude of dilution calculated from this model is based on the

relative proportions of mine water discharge and river discharge as components of the total discharge.

Maximum acceptable levels of EC and SAR in waters that may be used for irrigation are provided in the
WQCD (2008) guidance for discharge permits. A maximum EC value of 1,300 umhos/cm is protective of
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alfalfa, the most salt sensitive crop grown in the region. Waters with EC values below this threshold are
not expected to impact the 100 percent yield of alfalfa. The maximum allowable SAR is dependent on EC,
with higher SAR permissible at higher EC levels, and is defined by the Ayers-Westcot relationship (Ayers
and Westcot 1985). Figure 14 presents this relationship as it is presented in WQCD (2008), with a
maximum low-risk capacity value of SAR equal to nine, along with modeling results described below. As
illustrated in Figure 14, the maximum allowable SAR at an EC of 1,300 uymhos/cm is 6.8, and at EC
values below this threshold, the threshold value of SAR that will result in “no reduction in infiltration”
decreases. Waters with EC values of approximately 350 ymhos/cm are expected to result in some
reduction to infiltration regardless of the SAR.

Figure 14 shows the EC and SAR relationship of Purgatoire River water at PRS-1 (upstream of the mine)
as well as the relationship for five modeling scenarios. The average discharge rates at upstream (PRS-1)
and downstream (PRS-4) stations over the period of record are 45.9 cfs and 50.8 cfs, respectively. If the
mine dewatering rate is assumed to be within the range of calculated mine inflow rates (142 to 468 gallons
per minute; NECC 2012), the mine discharge rate is estimated to be between approximately 0.6 and 2
percent of the river discharge rate. Modeling scenarios A and B represent results from modeling with mine
discharge equal to 0.6 percent and 2 percent of the total discharge. Model scenario C represents the
result from modeling with mine discharge equal to 10 percent of total discharge. Model scenario D
represents a back-calculation of the total proportion of mine discharge that would result in a SAR
approximately equal to the 6.8 threshold established at an EC value of 1,300 umhos/cm, and illustrates
that the EC of the resulting mixture remains too low to meet the criteria for “no reduction in infiltration”.
Model scenario E represents a back-calculation of the total proportion of mine discharge that would result
in an EC of approximately 1,300 umhos/cm, and illustrates that the SAR of the resulting mixture is too
high to meet the criteria for “no reduction in infiltration”. Modeling results are summarized in Table 3.

As illustrated in Figure 14, Purgatoire river water does not meet the criteria for “no reduction to infiltration”
at the upstream sampling location. In the dilution model, the initial characteristics of the river water and
mine water dictate the mixing line, and modeling results indicate that the high proportions of sodium and
bicarbonate in mine discharge water relative to the background EC of river water and the EC of mine
water preclude the resultant mixture from meeting the standard for “no reduction in infiltration”. To meet
this standard, the EC of the mixture would need to be increased or the sodium concentration relative
calcium and magnesium concentrations would need to be decreased. As shown in Table 3, all modeled
scenarios meet the aquatic life standard for total recoverable iron (1 mg/L).

6. Conclusions

Surface water in the Purgatoire River and mine water from the New Elk Mine have distinct compositions,
and the composition of water in alluvial wells both upgradient and downgradient is an intermediate type.
Examination of temporal trends in total recoverable iron, EC, and SAR over time at upstream and
downstream stations on the Purgatoire River reveals a change in the SAR at the downstream station that
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may be attributed to the reinitiation of mine dewatering in 2008. An evaluation of surface water
composition at the upstream Purgatoire River station reveals that river water does not meet the defined
criteria for irrigation water for protection of 100 percent yield of alfalfa. Modeling results indicate that
mixing of sodium-rich mine discharge waters with river water results in an increase in the SAR of the
resultant mixture, but does not result in a sufficient increase in EC to meet the established criteria for
protection of alfalfa yields. Although theoretical surface and mine water mixtures do not result in a
composition that is protective of alfalfa yields, when the proportion of mine discharge is maintained below
approximately 2 percent of the total discharge, little shift in the composition of surface water is expected.
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Table 1 - Average ionic composition and ion proportions

New Elk Coal Company, LLC

New Elk Mine
Surface Water Alluvial Wells Mine Water
Constituent PRS-1 PRS4 | PAW-1 PAW-2 PAW-8 PAW-9 | NEW-2 | NEW4
Average TDS (mg/L) 179 193 122 410.2 580.2 461.8 709 1398
— Average EC (pmhos/cm) 284' %81.9 ’:}390‘6 671 L 84:2.7 - m??t? Sﬁ 1075 ,193.2 ]
Average ca® Concentratlon (mglL) 46 46.6 2132 68.3 100 746 9.9 8
Ca® Proportion of Cations (%) 73.5% | 724% 49.3% 44.5% 45.8% 43.3% 3.3% 13%
Average Mg” Concentration (mg/L) 8.3 8.4 7 63 13.2 20.5 14.8 3.1 3.6
Mg" Proportion of Cations (%) 133% 13.1% 17.7% 86% 9.4% 8.6% 10% 0.6%
Average Na' Concentration (mg/L) 7.1 8.1 13.16 69.31 96.1 80.2 279 619
Average K' Concentration (mgiL) 1.21 1.24 1.11 2.78 1.9 26 6.4 6
Na* plus K* Proportlon of Catlons (%) 13 3% 14 5% 33. 0% 46.9% 44, 9% 48.1% 95.6% | 98. 2%
— - - = ORI A A T W EUDION
Average CO:4 +HCO; Concentratlon (mg/L) 140 61 139 75 108.56 341 423 350.1 543.5 1417
CO,2+HCO; Proportion of Anions (%) 79.6% | 79.8% | 83.3% 82.3% 78 9% 80.9% 90.7% | 97.3%
Average CI'Concentration (mg/L) 2.1 2.31 67 5 15 243 7 8.08
CI' Proportion of Anions (%) 1.2% 1.3% 5.1% 1.2% 2.8% 5.6% 1.2% 0.6%
Average $0,> Concentration (mg/L) 34 33 15 68.3 98.4 58.1 49 30.8
$0O," Proportion of Anions (%) 192% | 189% | 11.5% 16.5% 18.3% 13.4% 8.2% 2.1%
Notes:

mg/L = milligrams per liter
pmhos/cm = micromho per centimeter
% = percent

TDS = Total dissolved solids
EC = Electrical conductivity
Ca? = Calcium ion

Mg?* = Magnesium ion

Na' = Sodium ion

K* = potassium ion

CO,? = carbonate 1on
HCO;" = bicarbonate ion

CI' = chlonde 1on

S0,? = sulfate ion



Table 2 - Average ionic composition and ion proportions

New Elk Coal Company, LLC

New Elk Mine
Surface Water Alluvial Welis Mine Water
Constituent PRS-1 PRS4 | PAW-1 | PAW-2 | PAW-8 | PAW-9 | NEW-2 | NEW4
Field pH mg)fimum 8.56 8.5 8.92 8.6 8.9 8.8 8.75 8.4
(standard) minimum 7.38 7.3 7 6.8 6.62 7.32 7.3 7.3
average 7.96 8 8.1 7.6 7.6 7.9 8.13 7.85
Total Iron mfa\).(imum 0.64 0.73 65 608 30.2 8.99 2.15 0.62
(mg/L) minimum 0.06 0.07 0.015 <0.03 0.43 0.39 0.14 0.07
average 0.24 0.27 14.8 66 56 2.9 0.88 0.35
Total maximum 0.64 1.02 60.7 99.4 29.4 8.16 3.12 0.72
Recoverable [minimum 0.03 0.11 4.48 5.9 0.12 0.4 0.14 0.01
lron (mg/L) |average 0.21 0.28 26 477 4.4 2.4 1.08 0.29
. maximum| 0.15 7 0.83 0.96 4 0.29 0.47 0.4 0.79
D'ssz’r:’ge/‘ﬂ)'m" minimum | <0.01 | <0.01 | <001 | <0.01 | <001 | <0.01 | 0.0007 | <0.01
average 0.05 0.11 0.04 0.7 0.1 0.19 0.18 0.28
Total maximum|] 0.072 0.078 0.65 2.53 0.8 0.286 0.582 4.1
Manganese |minimum 0.013 0.022 0.005 0.021 0.009 0.01 <0.005 | <0.005
(mg/L) average 0.034 0.043 0.14 1.27 0.2 0.1 0.09 0.36
Dissolved |maximum|] 0.036 0.042 0.198 1.73 0.101 0.173 0.024 3.8
Manganese |minimum 0.006 0.007 <0.005 0.012 <0.005 | <0.005 0.005 <0.005
(mg/L) average 0.017 0.021 0.046 0.984 0.03 0.1 0.01 0.55
Notes:

(1) Data flagged as questionable lab result excluded from statistics

mg/L = milligrams per liter




Table 3 - Geochemical Modeling Results
New Elk Coal Company, LLC

New Elk Mine
Mixing En
PRS-1
Percent mine discharge contribution to total flow 0
Estimated Calcium Concentration (mg/L) 46
Estimated Magnesium Concentration (mg/L) 8.3
Estimated Sodium Concentration (mg/L) 7.1
Estimated Bicarbonate Concentration (mg/L) 141
EstimatedTotal Recoverable Iron Concentration (mg/L) 0.2
Estimated EC (umhos/cm) 284
Estimated Adjusted SAR 0.27
Notes:

(1) Modeling scenarios described in text
mg/L = milligrams per liter

pmhos/cm = micromho per centimeter
EC = Electrical Conductivity

SAR = Sodium Adsorption Ratio

NA = not applicable
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Corrected Analytical Report

ApC
Water samples were received for analyses on March 20, 1979.
samples were given our identification IAD #97-C543-032-07.

Phone: 303-278-9521

The

This report is to report values for boron after re-analyzing the

samples.

The samples were prepared for analyses by filtering through Q.45u
pore membrane filters. Barium, calcium, iron, magnesium, manganese
and silicon were determined by flame atomic absorption, potassium
and sodium by flame atomic emission spectrophotometry, and arsenic

and selenium by hydride generation.

The remaining parameters were determined by the methods of U.S.
Geological Survey Technigues of Water Pesources Investication,

Chapter Al, Book 5.

The resylts of these analyses are presented in the follgwing tables

and are reported in mg/1 unless otherwise indicated.

If you have any questions'concerning these analyses, please call.
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Ernest Appeldans, Analyst M. L. Jacobs, Ph.D., Mngr.
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Table No. 1 - Purgatoire River

Date of Sampling: April 19, 1979
Concentration in mg/1

Parameter
Boron, ug/}
Calcium
Iron
Magnesium
Manganese
Potassium
Silica, SiO2
Sodium
Total Alkalinity
Bicarbénate. HCO3
Chloride
Specific Conductance,
umhos/cm
Fluoride
Hardness (EDTA)
I Noncarbonate Hardness
llitrate nitrogen
pH value
Total dissoived
| solids @ 180°C
Sulfate, 504
Sodium absorption ratio

East
of Alien

<30
35
<0.02
6.3
<0.01
1.2
6.4
49
161
190
3.0

397
0.4
95

0.60
8.3

236
44

2.0
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Table No. 2 - Puraatoire River

Date of Sampling: April 19, 1979
Cancentration in mg/1

Parameter
Boron, ug/1
Calcium

Iron
Magnesium
Manganese
Potassium
Silica, SiOz'
Sodium

Total Alkalinity
Bicarbonate, HCQ
Chioride
Specific Conductance,

3

"pmnos/cm
Fluoride
_Hardness (EDTA)
\NOncarbonate Hardness
ditrate nitrogen
pH valye
Total dissolved
solids @ 180°C
Sulfate, 504
Sodium absorption ratio

Abave
Maxwell

a4
38

<0.02
8.4

<0.01
1.1
6.4
8.1
118
144
2.4

315
0.2
120

0.05
8.3

156
28
0.3
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(T Table No. 3 - Pyrgatoire River

Date of Sampling: April 19, 1979
Concentration in mg/1

Below
Parameter Maxwell
Baren, ug/l <30
Calcium 41
Iren ' <0.02
Magnesium 8.6
Manganese - <0.01
Potassium iI.1
Silica, SiO2 6.4
Sodium Il
Total Alkalinity 128
Bicarbonate, HC03 156
l (: Chloride 2.4
Specific Conductance, '
uymhos/cm 324
Fluoride 0.2
Hardness (EDTA) 120
" Noncarbonate Hardness 0
Nitrate nitrogen ¢.08
pH value 8.2
Total dissolved
solids @ 180°C - 174
Su]fate.'SO4 30
Sodium absorption ratio ' 0.4

C

COMMERCIAL TESTING & ENGINEERING CO.

ngingl Coovy Watarmarked

Far Your Protaction gEE
F-488



‘\ Tabie No. 4 - Purgatoire River

Date of Sampling: April 19, 1979
Concentration in mg/l

I Above West
Parameter Portal Allen
[ Boron, ug/l 20
Calcium 33
Iron _ <0.02
| Magnesium 5.5
, Manganese <0.01
i Potassium 1.0
. Silica, Si02 6.4
Soedium 4.6
Total Alkalinity 100
.\ Bicarbonate, HCO, 122
Chloride 1.9
Specific Conductance '
pmhos/cm 256
Fluoride 0.2
Hardness (EDTA) 95
Noncarbonate Hardness 0
Nitrate nitrogen 0.08
pH value 8.1
Total dissolved
solids @ 180°C 126
Sulfate, SO4 22
Sodium absorption ratio 0.2

@®-
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( Table No. 5
Date of Sampling: April 19, 1979

Concentration in mg/1l

Parameter Allen Discharge
Arsenic <0.002
Barium Q.23
Boron, wg/1 44
Calcium 15
[ron <0.02
Magnesium ' 5.1
Manganese <0.01
Potassium 5.2
Selenium <0.001
Silica, $10, 6.4
Sodium 320
Total Alkalinity 511
( Bicarbonate, HCD3 610

Chloride , 9.1
Specific Conductance,

umhas/cm 1400
Fluoride 1.3
Hardness (EDTA) 33
Noncarbonate Hardness 0
Nitrate nitrogen 4.6
pH value 8.5
Total dissolved

solids @ 180°C 870
Sulfate, 50, 190
Sodium absorption ratio 17.9

C
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. Table No. 6

Date of Sampling: April 19, 1979

Concentration in mg/l

Parameter Haxwell Discharge
! Arsenic ~0.002
. I Barium g.26
. Boron, ug/l 44
.i Caleium 2.9
Iron <0.02
.i Magnesium 1.2
Manganese <0.01
Patassium 3.4
Selenium <0.001
) Silica, SiO2 11
Sodium 310
\ Total Alkalinity 577
. ~ g8icarbonate, Htf.‘r3 793
Chloride 33
i Specific Conductance,
umhos/cm 1390
 Fluoride 3.8
" Hardness (EDTA) <3
; Noncarbonate Hardness 0
i Nitrate nitrogen 0.54
. pH value 7.8
i Total dissolved
solids @ 180°C 774
} Sulfate, SO, ' 11
' Sodium absorption ratioc 39.0

.
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGQ, ILLINDIS 80803

Reply to INSTRUMENTAL ANALYSIS DIVISION, 4%

- AREA CODE 312 138-8434
ORCHARD STREET, GOLOEN, COLORADGQ BO40), PHONE: 303-27°8-9521

To: Mp. Jack Gillespie
CF &1 Steel Corp.

y. N

1mCl V08

P.0. Box 316 Date:  April 26, 1979
Pueblc, CO 81002
Analyst: J. Oldham
P.O. No.. M26144
Sample No.. Max discharge 12:30 4/19 IAD No.: 97-C543-032-07
CONCENTRATION IN pg/ml
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.
Uranium <0.007 Terbium Ruthenium Vanadium 0.007
Thorium <0.008  Gadolinium Molybdenum  0.01  Titanium 0.5
Bismuth Europium Niobium 0.002 Scandium <0.001
Lead 0.008 Samarium Zirconjum 0.006 Calcium MC
Thallium NReodymium <0.002 Yttrium 0.003 Potassium MC
Mercury NR Praseodymium 0.001 Strontium 0.2 Chlorine *MC
( Gold Cerium 0.01 Rubidium 0.008 Suifur 0.3 ]
Platinum Lanthanum 0.01 Bromine 0.008 Phosphorus ;.4
Iridium Barium 0.5 Selenium 0.005 Silicon 8
Osmium Cesium <0.001  Arsemic-  0.009 Aluminum  >0.9
Rhenium Iodine 0.002 Germanium 0.002 Magnesium 1
Tungstan Tellurium Gallium 0.003 Sodium >2
Tantalum Antimony 0.007 Zinc 0.03 Fluorine =1
Hafnium Tin . Copper 0.01 QOxygen NR
Lutecium Indium STD Nickel <0.004 HNitrogen MR
Ytterbium Cadmium Cobalt <0.001 Carbon NR
Thulium Silver Iron 2 Boron <0.001
Erbium Patladium Manganese 0.005 Berylilium
Holmium Rhodium Chromium 0.005 Lithium 0.001 .
(~ Oysprosium Hydrogen HR

STD — iniernal Standard

AL slemants won seected < 0. 001 ug/m1 Approved: / / %

M — Major Component  >]0yun/ml *Heterogeneous W /Z‘—‘ﬂ

INT — Interference
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) COMMERCIAL TESTING & ENGINEERING Cco.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO. (LLINOIS 60801 - AREA CODE 312 728.8434

Rep]y 1o INSTRUMENTAL ANALYSIS DIVISION, 0 ORCHARD STREET, GOLDEN, COLORADC 80401, PHONE: 203-278-9511

Te:  Mr., Jack Gillespie
CF &1 Steel Corp.

P.Q. Box 316 Date:  April 24, 1979
Pueblo, CO 81002
Analyst: J, Qldham
P.O.No. M25144 :
sample No.: Purgatoire R Below Max 10:55 4/19/79 IAD No.:  97-C543-032-07
CONCENTRATION IN pug/ml
ELEMENT TONC, ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC
Uranium <0.006  Terbium Ruthenium Vanadium 0.03
Thorium <0.008 Gadolinium Molybdenum 0.005 Titanium 0.8
Bismuth Europium Niobium <0.005 Scandium 0.002
Lead 0.02 Samarium Zirconium 0.01 Calcium MC
Thallium Neodymium Yttrium 0.003 Potassium MC
Mercury "‘NR Praseodymium 0.001 Strontium 0.1 Chlorine 0.1
Gold Cerium 0.01 Rubidium 0.02  Sulfur 2
Platinum Lanthanum 0.009 Bromine 0.008 Phosphorus 0.2
Iridium Barium 0.4 Selenium Silicon MC
Osmium Cesium 0.1 Arsenic <0.002 Aluminum >0.9
Rhenium [odine 0.001 Germanium Magnesium 4
lungstan Tellurium Gallium 0.003 Sodium >2
Tantalum Antimony <0.002 Zinc 0.006 Fluorine =0.3
Hafnium Tin 0.008  Copper 0.01  Oxygen MR
Lutecium fndium STO Nickel 0.004 Nitrogen NR
Ytterbium Cadmium Cobalt <0.001 Carben NR
Thulium Silver Iron 5 Boron 0.002
erbium Palladium Manganese 0.1 Beryilium
Holmium Rhodium Chromium 0.008 Lithium 0.003
Jysprosium Hydrogen

37D - Iaternal Standa:id
NR — Nor Reported
All elements not detected < 0.001 ng/m]
MC — Major Component
INT — Interference

MC >10 ng/ml




COMMERCIAL TESTING & ENGIN

GEMERAL OFFICES: 2280 NORTH LA SALLE STREET, CHICAGD, ILLINDIS 80801
450 ORCHARD STREEI, GOLDEN, COLORADO 20401, PHONE: 103-278.9521

INSTRUMEMTAL AMNALYSIS DIVISION,

—

@

EERING CO.

+ AREA CODE 312 728-0434

To: Mr, Jack Gillespie
C F &l Steel Corp.

£

[T

P.0. Box 316 Date:  April 25, 1979
Pueble, CO 81002
Analyst:  J. 0ldham
P.O. No: M26144
Sample No.. Allen discharge 1:00 PM 1AD No.: 97-C543-032-07
CONCENTRATION IN ug/mj
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.
Uranium <0.007 Terbium Ruthenium Yanadium 0.02
Thorium <0.008 Gadolinium Moiybdenum  0.01 Titanium 0.3
Bismuth Europium Niobium 0.002 Scandium <0.001
Lead <0.004 Samarium Zirconium 0.006 Calcium MC
Thallium Neodymium Yttrium 0.003 Potassium MC
Mercury NR Praseodymium 0.001 Strontium 0.4 Chiorine 2
( cord Cerium 0.006 Rubidium  0.008 Sulfur .6

Platinum Lanthanum 0.01 Bromine 0.008 Phosohorus 0.04
Iridium Barium 0.3 Selenium 0.008 Silicon 8
Osmium Cesium <0.001  Arsenic <0.001 Aluminum >0.9
Rhenium [odine 0.001  Germanium  <0.001 Magnesium 4
Tungsten Tellurium Gallium 0.003 Sodium >2
Tantalum Antimany Zinc 0.06 Fluorine =0.8
Hafnium Tin Copper 0.01 Oxygen MR
Lutecium Indium STD Nickel 0.002 Nitrogen NR
Ytierbium Cadmium Cobalt <0.001 Carben NR
Thulium Silver Iron 1 Boron <0.001

Erbium Palladium Manganese 0.005 Beryllium

l‘ Holmium Rhodium Chromium 0.005 tithium .

: (_ Dysprosium Hydrogen HR

| STD — Internal Standard
NR — Mot Reporied

All elements not detected < () (01 1“.‘g/nﬂ
MC — Major Compaonent >10 Ug/m]

INT — interference

Approved: W %eﬁ%



ﬂ COMMERCIAL TESTING & ENGINEERING CO.
. GENERAL OFAICES: 220 NORTH LA SALLE STREET, CHICAGO. ILLINGIS €0601 - AREA COOE 317 T2%-8434
! PN
Reply to
1 Insirumental Analysis Division Phone: 303-273-9521
490 Orchard Street
_[ Golcen, CO 80401 June 4, 1980
;! Mr. Jack Gillespie
CF&I Steel Corporation
. P.0. Box 316
: Pueblo, Colorado 81002 '
i DECERGE
RE: IAD #97-E£364-032-08
1 Release No. R-26667 Jul 61980 }
4 Purchase Order No. 1126144
£
.__» ANALYTICAL REPORT MINING DEPARTMENT
. - Eight water samples were received for analyses on April 24, 1930.
. The samples were given our identification IAD #97-£364-032-08.
.' - The samples were analyzed for calcium, iron, magnesium, manganese,
and zinc by flame atomic absorption, for sodium and potassium by
11 flame emission, and for selenium by hydride generation atomic
ol absorption.
Boron was determined colorimetrically. Alkalinity, chloride,
] fluoride, hardness, pH, sulfate, specific conductance, suspended
solids, oil & grease, and dissolved solids were determined by the
procedures of Standard Methods, 14th edition. Ion balance and
] sodium absorption ratio were calculated.
The results of these analyses are prasented in the following tables
] and are renorted in mg/l uniess otherwise noted.
The Allen Mine 4/22/80, 11:20 sample has an ion balance problem
due to a lack of anions. Further work may be needed to make the
} ions balance.

[ |

B IBGE, MY « QIAMTRGHAS, 4L v CHAALEITOM, WY + CLARRBAUAG, WY o CLIVILAND, 08 + QINVIS, CO + GOLOIM (O » #INDIA30N &7 - ;AL IR AL - 200LL0R0. 4%
ey a1 . e At tun rpia e - MBS, § g s P mar- - . - - s .



Table No. 1
Concentration in mg/}

T/ =20 #30

Allen Mine Allen Hine Alien Mine
Parameter 4/22/80 - 11:25 4/22/80 ~ 11:45 4722/80 - 11:48
Calcium 35 36 36
Iron, total 0.23 0.22 0.28
Magnesium 5.6 5.4 5.9
Hanganese, total 0.02 0.02 0.02
Potasium 1.0 1.0 0.8
Setenium {ug/1) <3 _ <3 <3
Sodium 3.0 4.3 4.4
Zinc, total 0.002 ~0.002 <0.002
goraon, total (ug/1) 2 5 4
Alkalinity, as CaCO, 97 108 109
( 8icarbonate,HC04 118 131 133

Carbonate, CO4 -0 0 _ 0
Chloride 2.2 1.8 2.0
Fluoride 0.14 0.17 0.17
Hardness,EDTA, as

€aC0, 103 _ 94 103
pH value 8.2 8.2 8.2
Sulfate 21 23 23
Specific Conductance T

{ -mhos/cm) &iggv; 260 260
Oissolved Solids ZQQ 232 172
Suspended Solids 22 26 24
01l and Grease 4 <4 <4
Sadium Absorption Ratio 0.1 0.2 0.2
Ion Balance {(meq/1) +0.4 +2.0 +1.6

C
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Table No. 2
Concentration in ma/}
=+ 4 #
Allen Mine Allen Mine
Parameter 4/22/80 - 11:55 4/22/80 - 12:00
Calcium 8.1 36
{ron, total 0.15 0.37
Magnesium 2.4 5.7
Manganese, total <0.003 0.03
Potassium 4.7 1.0
Selenium (ng/1) <3 <3
Sodium _ 259 7.1
Zinc, total 0.00% <0.002
Boron, total {ug/1) 2 2
Alkalinity, as Cac0, 479 113
.‘\ Bicarbonate, HCO; 578 138
Carbonate, CO4 3.4 - 0
Chiloride 5.2 2.2
Fluoride 1.1 0.28
Hardness, EDTA, as CaC0, 9.4 98
pH value 8.4 8.3
Suifate . 100 27
Specific Conductance (umhos/cm) 1200 250
Dissolved Solids 753 150
Suspended Solids . 4 24
011 and Grease <4 <4
Sodium Absorption Ratio 21 0.3
ion Balance (meq/1) -0.5 +1.9

®-
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Table No. 3
Concentration in mg/]

Parameter

Calcium

Iron, total

Magnesium

Manganese, total
Potassium

Selenium {ug/1)

Sodium

Zinc, total

Boron, total {ug/1)
Alkalinity, as CalQ,
Bicarbonate, HCO,
Carbonate, €0,

Chloride

Fluoride

rardiess, EDTA, as CaCo,
pH value

Sulfate

Specific Cenductance (umhas/cm)
Dissolved Solids
Suspended Solids

0il and Grease

Sodium Absorption Ratio
Ion Balance (meq/1)

Allen Mine
4/22/80 - 11:50

20
0.12
15
0.005
9.4
8
1070
0.009
4
713
825
59
31.0
0.59
100
8.9
1150
4800
3570
24
4
44

-11.9

COMMERCIAL TESTING & ENGINEERING CO.
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BAH/ ams

Table No. 4
Concentration in mg/1

#3 +9

Maxwell Mine Maxwell Mine
Parameter 4/22/80 4/22/80 - 1:25
Calcium 36 36
Iron, total 1.4 2.3
Magnesium 6.4 6.8
Manganese, total 0.10 0.08
Potassium 0.9 1.0
Selenium (ug/1) <3 <3
Sodium 8.7 6.5
Zinc, total 0.008 0.005
Boran, total (ug/1) 3 2
Alkalinity, as CaC0, 120 117
Bicarbonate, HCO; 147 142
Carbonate, CO, 0 0
Chloride 2.5 2.5
Fluoride 0.22 g.19
Hardness, EDTA, as CaC0; 100 106
pH value 8.2 8.2
Sulfate 25 25
Specific Conductance {ymhos/cm) 280 280
Dissolved Solids 170 _ 174
Suspended Solids . 87 70
0il and Grease --- ---
Sodium Absorpfion Ratio 0.4 ) 0.3
lon Balance (meq/1) +1.5 +0.9

If you have any questions regarding these analyses, please call.

o L ”7% L/O«J//%A

Bruce A. Hale f. U, Ja¥ols, Ph.D., Hnar..
Section Supervisor Instrumenyal Ana]ys:s Div.
COMMERCIAL TESTING & ENGINEERING CO.

Arigimal Capy Welarmerkag

F.468

A
Far Your Pratection é E[?-



] ' COMMERCIAL TESTING & ENGINEERING CO. o

-( GEMERAL OPFICES: 220 NOATH LA SALLE STREET, CHMICAGO. NLINOIS 80801 AREA COOE 1127 726-8424

Reply to

instrumental Analysit Division Phcne: 303-278-3521
490 Orchard Street

Golden, CO 80401

July 24, 1980

Mr. Jack Gillespie
CF &1 Steel Corp.
P.0. Box 316
Pueblo, CO 81002

Re: [AD #97-£733-032-10
Release #R26675
Purchase QOrder #M26144

ANALYTICAL REPORT

Ten water samples were received for analyses on July 7, 1980. These samples
were given our identification IAD #97-£733-032-10.

(: The samples were analyzed for total iren, manganese, zinc, magnesium, and
calcium by flame atomic absorption for sodium and potassium by flzme emission
and for selenium by hydride generation atomic absorption.

Boron was determined colorimetrically, sulfate turbidimetrically, chloride and
fluoride by specific ion electrode, and dissolved solids {TDS), suspended
solids (TSS) and oil and grease (0 & G) were determined gravimetrically by

the procedures of Standard Methods, l14th editior, pH, carbonate, bicarbonate,
alkalinity and specific conductance were all done by Standard Mevriod's
procedures, Hardness, sodium absorption ratio, and ion balance were calculated,

Note: 1lon Balance calculations are made using dissolved alkali metal
numbers (Mg, Ca, Na, and K) and neglecting the use of total heavy
metals (Fe, Mn, and Zinc) since they may be assumed to be negligible
in the dissolved sample. . If the ion balance ratio is high it may
be due to small amounts of dissolved heavy metals in the sample, not
accounted for. Furthermore, in scmples of high pH, alkalinity, relation-
ship calculations may include amounts of hydrcxide ion that, althouch
not called for in the analysis, needs to be considered when ba1anc1rg
ions.

Hardness calculations are based on the zmounts of dissolved calcium

and magnesium in the samples. Again, if hardness numbers are low,

it would be due to small amounts of dissolved heavy metals in the

samples that are not accounted for. Hardness calculations should not

be made including total metals since a digestion puts into so]ut1cn
(_ additional amounts of suspended solids.

The results of these analyses are presented in the following tables and are
raported in mg/) unless otherwise noted.

BILLINGS, WT ¢ BIRMINCHAMN, AL » CHARLESTON. WY = CLARRSBURG, WV » CLEVILAND ON » DENVER, £0 « GOLDEN_CO « MUAGEAION, KY ¢ MR, AL « M1ODLEISOAD, KV
NOBILL, AL« WY RETHLE-AMW, PA < RLTY ORLEANE, LA « NGAAOLE, Vi ¢ SALISADS, €0 » SUAVILLE €Y « FALIMA UT o530 mOLLANO i\ + TOLIOG, W . VANCOUVIA EC. CAM.
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Re: 1AD #97-£733-032-10

Parameter
faleium, dissalved
Sodium, dissolved
Magnesium, dissolved
Potassium, dissolved
Iron, total
Manganese, total
Zinc, total
Selaniuym, total
Boron, total
Alkalinity (as CaC03)
Bicarbonate
Carbonate
Chloride

lugride

~
Hardness fas CaC033

pPH

Sulfate

Conductivity {wmhos/cm)
Total Dissolved Solids
Total Suspended Solids
0il & Grease

Sedium Absarption Ratie
Ton Balance

L N

i
1
i

-2-

TABLE E1
Table No. 1

CF&] River Near
AlL-1-1 7/2/80, 6:00 PM

mg/ |

28.0
2.7
4.2
1.12
0.88
0.025

<0.009

<0.002
0.05

72.5

88.3
0
3.3
0.12

87.2
7.9
8.9
140
169
17
i
0.1

-1.2

COMMERCIAL TESTING & ENGINEERING CO.

July 24, 1980

CFal AL-1-1
7/2/80, 6:00 PM

CF&I River lear
AL-2-1,7/72/80

37.4
43,0
13.1
2.5
205
5.86
0.913
<0.002
0.09
186
227
a
11.7
0.20
468
7.3
124
240
602
4500
94
1.1 -
-3.5

30.0
2.9
4.2
1.3
0.28
0.029
<0.009
<0.002
0.03

92.2

— {0

1.
130
121
137
14
0.1

-2.0

Griginal Copy VWatermarked
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_iRe: IAD £97-£733-032-10 -3- July 24, 1980
4

(

TABLE £1 (continued} .

-[ Table No. II
Fy (mg/1)
1 CF&I AL-2-1 CF&I AL-3-3 CF&I River Hear CF&l AL-4-2
) Parameter 7/2/80 7/2/80, 4:30 PM AL-3-3 7/2/80, 4:3Q PM 7/2/8C¢, 3:00 M
Calcium, dissolved 55.2 74.9 29.7 38.3
1!50dium. dissolved 244 26.9 5.1 23.7
Magnesium, dissolved 13.2 15.6 4.8 7.6
]]Potassium, dissolved 6.5 2.5 0.9 1.1
Iron, total 65.0 50.1 22.8 0.49
Manganese, total 0.88 4,98 0.40 0.27
iizinc, total 1.64 0.349 0.080 <0.009
Selenium, totatl G.020 0.003 <0.002 <0.082
HBoron, total 0.03 : 0.04 <0.02 0.03
Alkalinity (as CaC03) 522 275 93.2 143
t'Bicarbonate 636 336 114 174
Carbunate 0 0 0 0
iitih)ride 14.0 10.2 5.5 - 6.3
s oride 0.18 0.60 0.20 0.28
JHardness (as CaC0y) 192 251 93.9 | 127
pH 7.4 . 7.4 7.8 7
Sulfate 198 20.5 11.7 _ 5.
- Conductivity (umhos/cm) 1200 480 170 280
Total dissolved solids 95} 404 219 223
iTotal susgended solids 1090 156 844 5
'0i1 & Grease 19 21 <1 2
Sodium Absorption Ratio 7.7 0.7 0.2 0.9
,Ton B8alance 1.0 0 1.1 -2.8

C
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Re: 1AD #97-£733-032-10 -4 July 25, 1980

TABLE £2

. Table Mo, Il

- Tma/ 17
LA-218A Hdell 221A LA-264 11:10 AM

Parameter 7/3/80, 4:00 PM 7/2/80Q 7/3/80
Caicium, dissolved 20.2 1.3 3.3
Sodium, dissolved 244 251 294
Magnesium, dissolved <0.2 0.7 1.4
Potassium, dissclved 3.1 2.1 2.3
Iron, total 117 25.9 0.27
Manganese, total 0.38 0.14 <0.01
Zinc, total 1.14 1.66 0.042
Salenium, total <0.002 < 0.002 <0.002
3oron, total 0.16 0.06 0.06
Alkalinity (as CaC03J 579 596 615
Bicarbonate 0 606 749
Carbonate 225 59.6 0
Chloride 14.8 15.0 16.0
" Iride 2.9 2.8 2.4

.&..Jness (as Cac0y) 50.4 7.4 14.0
pH 11.4 8.8 8.2
Sulfate 33.7 15.0 - 88
Conductivity {vmhos/cm) 1600 1000 1100
Total dissolved solids 891 775 846
Total suspended solids 6190 85 3
0i1 & Grease 9 3 4
Hydroxide 70 - -
Sodium Absorption Ratio 15 40 34
Ton 8alance 3.9 5.5 4,7

If there are any questions concerning these analyses, please call.

[7?é/tttau/ ﬁ)é%;,é;/ ;tl.L_i_fkk'ﬂiJi LLdiygt_)ra:ﬂf

gruce A, Hale M. L. Jacobs, Ph.D., Mngr. cjfp.f;{,
Section Supervisor Instrumental Analysis Qiv, '

BH/ jw

!: David 8. McWhorter

COMMERCIAL TESTING & ENGINEERING CO.
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AUG 5 ICEU
COMMERCIAL TESTING & ENGINEERING CO. ¢
GEMERAL OFMCES: 728 WNORTH LA SALLE STREET, CHICAGO ILLINDIS 62801 AREA CODE 212 726.8414
L
EﬁgiEhca“
e

Reply to
Instrurnentatl Anatysis Division rhone: 303-273-8521
490 Orchard Street .
Golden, CO 30401 August 5, 1980

Mr. Jack Gillespie
C F &l Steel Corp.
P.0. Box 316
Pueblo, CO 81002

Re: 1IAD #97-£858-032-10

(formerly E733-032-10})
Purchase Order #M26144
Release #R26675

UPDATED ANALYTICAL REPORT

The ten samples identified IAD #97-£733-032-10, for which the original

renort was sent Trcm our office on Julty 24, 1980, were logged in again

for dissolved metals analyses on July 31, 1980 as per our telephone .
conversation of July 29, 1980. Our identification for these analyses is T
IAD #97-£858-032-10.

The samples were filtered and analyzed for dissolved Iron, Manganese, and
Zinc by flame atomic absorption spectrophotometry. The results of these
analyses are presented in Table No. I below and are reported in milligrams
per liter {mg/1).

Table No. I
concentration in mg/1

Sample Iron,.dissolved Manganese, dissolved Zinc, dissolved
CF&I River Near AL-1-1

6:00 p.m. 7/2/80 <0.02 <0.009 <0.02
CF&] AL-1-1 6:00 p.m.

7/2/80 <0.02 0.380 0.01
CF&l River Near AL-2-1

7/12780 <0.02 <0. 009 <0.01
CF&I AL-2-1 7/2/80 <0.02 0.183 0.13
CF&I AL-3-3 7/2/80

4:30 p.m. £0.02 2.06 <0.01
CF&I River Near AL-3-3

7/2/30 4:30 p.m. <0.02 0.0t4 ) 0.04 5 N

HiLiinl) MWT . JfNIBCHAM AL - CHARLISTON my « CLANCIBUAC, Wy - CLLYILAND Ol » OfNvER CO . GOLOLN L0« mINDIALON EY . AW I0) AL « MIDDLESRACRD WY



’ Re: 1AD #97-E553-032-10 -2- August 5, 1980

Table No. ! (cont.)
concentration in mg/)

Sample Iron, dissolved -Mangarese, dissolved Zin¢, dissolved
CF&l AL-4-2 7/2/80

3:00 2.m. <0.02 0.220 <0.01
LA-213A 7/3/30 4:00 p.m. 0.02 <0.009 <0.01
Well 221 A 7/2/80 0.03 <J.008% 0.03
LA-264 7/3/30 11:10 a.m. =0.02 <0.009 <0.01

' If there are any questions concerning these analyses, please call.
’ -~ R
| 7S R

Bruce Hale
Section Supervisor

/ '

®. R, [.7J8cobsy .0, Fngr.
Instrumental Analysis Oiv.

BH/ jw
CC: Dave MclWhorter

."

COMMERCIAL TESTING & ENGINEERING COQ,

igina Copy Watermarned
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{ . COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES. 278 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 63601 AREA CODE 212 TI6-8434
A
PA =N
LimEl oy ‘
leply to
nstrumental Analysis Division Phone: 303-276-9521
.80 Orchard Street January 9, 1980

Joigen, CQ BQ4Q01

Mr, Jack Gillespie
CF3l Steel Corp.
P.0. Box 316
Pueble, CO 81002

RE: IAD #97-06%0-032-09
Release Na. R 26649
Purchase Qrdar No. M 26144

Analytical Report

Nine water samples were raceived for analyses on December 17, 1979,
(: The samples were given our identification lAD #97-0690-032-09.

The samples were analyzed for calcium, magnesium, and zinc by flame
atemic absorption, for selenium by hydride generation atomic atsorption,
and for potassium and sodium by flame atomic emission.

Bicarbonate, carbonate, sulfate, pH value, specific conductance, and
total dissolved salids were determined by the procedures of Standard
Hethods, 14th edition. Chloride and fluoride were determined by selective
ion electrode methods. Boron was determined colorimetrically. lon balance
and sodium absorpticn ratio were calculated,

The results of these analyses are presented in the following tables
and dre reported in mg/1 unless otherwise indicated.

Sreeirg AA LA IN CD . i nOIRRON BT - JASPER AL . OO0 [IRDAD &Y



o.

Parzmater
8oron
Calcium

Magnesium

Pctassium

Selenium

Sedium

Zinc

Alkalinity, total

Bicarbonate

Carbonate

Chlaride

Fluoride

Hardness (EDTA)

Suifate

oH value

Dissolved Solids

Specific
Conductance, umhos/cm

Sodium Absarption
Ratie

Ian 3atance

@-

Table No. 1
Concentratfon in mg/l

Allen Mine

Above Discharge Beiow
12/14/79 12/13/79 12/14/79
0.056 0.091 0.073
65 9 58
14 3 12
1.5 4.4 3.4
:p.OOl 59.001 10.001
13 310 32
:p.Ol ip.Ol 59.01
179 569 198
219 694 242
0 0 0
2.0 4.0 3.0
0.3 0.2 0.3
212 35 ' 176
76 170 70
3.2 8.1 8.2
242 836 258
595 1250 516
0.4 23 1.0
1.3 2.3 0.9

COMMERCIAL TESTING & ENGINEERING CO.

' Crginal Copy Watermarzac
; Far Yaur Protection

¥ sas

A




Table No. 2
(T Concentration in mg/]

Maxwell Mine

Above Discharge Eelow
Parameter 12/14/79 12/13/79 12/14/79
Baron 0.060 0.174 0.094
Calcium 60 35 59
Magnesium 12 3 12
Potassium 1.9 8.7 1.3
Selenium <0.001 <0.001 <0.001
Sodium 19 330 19
Zinc <0.01 <0.01 <0.01
Alkalinity, total 189 715 191
Bicarbonate 230 872 233
Carbonate 0 0 0
Chloride 2.8 120 2.4
Fluoride 0.4 0.5 _ 0.3
<: "Hardness {EDTA) 187 80 135
Sulfate 60 19 - 56
pH value B.2 8.0 8.2
Dissolved Solids 282 974 294
Specific _
Conductance, umhos/cm 570 1480 574
Sodium Absorption
Ratio g.6 14 0.6
Ton Balance i.4 4.0 _ 1.5

COMMERCIAL TESTING & ENGINEERING CO.

Cugirsl Copy Watermarned

For Yoaur Piotsction ﬁ:fE‘:
L ang



Table No. 3

. \ Concentration in mg/1
M
y
\ Allen Qump
j Above Below Water Table
Parameter 12/14/79 12/14/79 12/20/79
’ ! 3oron 0.026 0.134 0.091
Calciym 62 62 46
. Magnesium 13 13 10
I Potassium 1.2 13 1.2
. Selenium <0.001 20.001 <0.0ul
: Sodium 13 10 6.1
Zinc <0.01 <0.01 <0.01
Alkalinity, total 175 172 134
Bicartonate 213 210 164
Carbonate 0 0 0
Chloride 1.9 1.8 2.9
Fluoride 0.3 . 0.3 0.2
®- Hardness (EDTA) 210 201 152
Sulfate 64 70 ' 52
pH value 8.1 8.1 7.2
Dissolved Solids 252 288 250
Specific
Cenductance, wmhos/cm £63 570 477
Sodium Absorption
Ratio 0.4 0.3 N.?

ion Balance 0.8 0.2 2.7

If you have any questions concerning these analyses, please call.

z:‘;_,,.mze %scﬂ -Mg W V
Ernest Appedpans, Analyst

M. L. Jacobss Ph.0., Mnar.
.\ £A/bd

InstrumenE} Analysis Div.

COMMERCIAL TESTING & ENGINEERING CO.

Jriginal Coay Watermarked

X S
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COMMERCIAL TESTING & ENGINEERING CO. .

GEMERAL OFFICES, 120 NORTH LA SALLE STREET, SMICAGO. ILLING!S 8080 AREA COQE Jt* "26.84M
£EL
y 1.=Ct “s08
Reply ta
Instrurnental Analysis Division Phone; 303-273-9521
490 Orohard Soreat
Golden. CD 80401 January 9, 1980

Mr. Jack Gillespie
CF & 1 Ste=l Carp.
P.0. Box 316

Pueblo, Co. 81002

RE: T1AD #97-D690-032-09
Release No. R26649
Purchase Order No. M25144

Analytical Report

Nine water samples were received for analyses on December 17, 1979.
The samples were given our identification Y{AD +97-0690-032-09.

The samples were analyzed for total z1 lame atomic absorption
spectrophotometry.

The results of these analyses are pre ted Jable No. 1 and are
reported in mg/1. { ;A
o

Tabl

Sample Zinc,total,ma/l

Allen Mine '
~Above 12/14/79 0 0.30
Discharge 12/13/79 Q} 0.70
Below 12/14/73 i 0.77
Maxwell Mine
Above 12/14/7% - 6.10

0
Discharge 12/13/79 0.07
Selow 12/14/79 0.62
Allen Dump
Above 12/14/79 0.37
Below 12/14/79 0.77
Water Table 12/20/79 0.36

If you have any questions concerning these analyses, please cali.

= .ZZJ"-/3 . g;’i;gé;3-<=fﬂ

Ernest Appe s, Analyst M. f?”dacob , Pn.D. Mngr '
Instrument Ana]j515 Div, =*$=;_

EA/as

FILLIMGE, MT « SIAMILCHAM, AL 4 :rnnurl'u-c WY o CLAARLAUNG. W o CLIVELAND, OM = DINVER CO - COLOEN, €O + HINGIALIN RY . JALFTA AL s s0ODLETRORD CF
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COMMERCIAL TESTING & ENGINEERING CO.

AREA COCE 217 776-d434

GENERAL QFFICES, 128 NHOATH LA SALLE STREET. CHICAGO, ILLINOLIS 5001

Reply to
Instrumental Analysis Division

490 Orchard Street January 28, 1980

Coiden, CO BD401

Mr. Jack Gillespie
CF&] Steel Corporation
P.0. Box 316

Puebla, CO0 81002

RE: TAD #97-0690-032-09
Release No.: R26649
Purchase Order No.: M26144

AMALYTICAL REPORT

Phone: 303-278-€520

At your request, the nine water samples were additionally analyzed for
total iron and total manganese. The analyses were done by flame atomic

absorption spactrophotometry.

The results of these analyses are presented in Table No.

ported in mg/1l.

Table No. |

Concentration in mg/l

1 and are re-

‘Sample {ron,total Manganese,total
Allen HMine
Above 12/14/79 0.14 0.02
Discharge 12/13/79 0.C6 <0.01
Below 12/14/79 0.17 0.04
Maxwell Mine
Above [4/14/79 Q.11 0.02
Discharge 12/13/79 1.08 0.02
Below 12/14/79 0.13 0.02
Allen Qump
Above 12/14/7% 0.03 0.01
Below 12/14/79 0.21 g.02
Water Table 12/20/79 1.89 0.29
1f you have any questions concerning these analyses, please call.
c‘—:—.d /7 ’7/1/"4:;/?/:’3 L' /] /
Ernest Appelhdps M. L. Jdcobs, rPh Hngr

Sectigon Supervisor

EA/ams

Instrumenta] AnaIJSIS Div,

S iaeed AR My L U TUl A twm BINVIA £ COLOEN 0 e M{ROLATOM 1Y . JASFIA AL . MODOLIZAQRD A



( COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES. 118 NORTH LA SALLE STREET. CHICAGO, ILLINOIS 80801 - AREA CODE 312 7:8-0434
Aeply to
Instrumental Analysis Biviston Phone: 203-278-9521
490 Orchard Street February 14, 1980

Golden, CO 80401

Mr. Jack Gillespie
CF&T Steel Corp.
P.0. Box 316
Pueblo, CO 81002

RE: IAD #97-D690-032-09
Release No. R 26649
Purchase Order No. M 26144

AMALYTICAL REPORT

This report is to replace that of January 9, 1980). The nine water samples were
re-analyzed for zinc by atomic absorption three more times with senarate sample
preparations each time.

The best analytical value for each sample is presented in Table Mo. 1 and is ...
reportad in mg/l.

Table No. 1

Sample Zinc,total ,ma/1

Allen Mine _

Above 12/14/79 <0.01

Discharge 12/13/79 <0.01

Below 12/14/79 0.0
Maxwall Mine

Above 12/14/79 - 0.02

Discharge 12/13/79 0.03

Below 12/14/79 - 0.03
Allen Dump '

Above 12/14/79 . <0.01

Below 12/14/79 =0.01
Water Table 12/20/72 0.01

[f you have any questions concerning these analyses, please call.

e Lot [m
trnest Appelhans M.
Section Supervisor Instrumen

, Ph.D., ¥ngr.
1 Analysis .Div.

EA/bd

AL I=GT MY v BIAMINGEAM AL « CRARLEITON WY - CLAARIGUAG, TV « CLIVILAND, OM « GINVIA, CO =« GOLOAW COr HIXOIREON K¥ o JATPIR, AL » HIDDL(300AD, 0y



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL QFFICES: 220 RORTH LA SALLE STREET, CHICAGO. ILLINQIS sC80t - AREA CODE 317 128-8434

——d e [ — L-—-d.—d et
- 2 —

Reply 10

Instrumental Analysis Division
490 Qrchard Straet

Golcen, CO 80401

Mr. Jack Gillespie

CF & ! Steel Corporation
P.0. Box 318

Pueblo, CO 81002

Re: 1AD #97-DB26-032-09
Release #R26658
Purchase Order M26144

N

RICT-INE T )

Phone: 303-273-9521

February 19, 1980

Analytical Report

Mine water samples were received for analyses on January 17, 1980,
The sampies were given our 1dentification [AD #97-D826-032-09,

The samples were analyzed for calcium, iron, magnesium, manganese,
and zinc by flame atomic absorption, for selenium by hydride generation
atomic apsorption, and for sodium and potassium by flame atomic emission

spectrophotometry.

The samples were analyzed for alkalinity, bicarbonate, carbonate,
hardness, specific conductance, sulfate, pH value, dissolved solids, and
suspended solids by the procedures of Standard ifethods, l4th edition.
Cnloride and fluoride were determined by selective ion eleciroce methods,

and boron colorimetrically.
were calculated,

Sodium absorption ratio and the ion balance

The results of these analyses are presented in the following tables and
ara reported in mg/1 unless otherwise indicated.

Table No. 1

Concentration in mg/}

Parameter

Boron

Calcium

Iron, total
Magnesium
Manganese, total

Allen Mine - 1/16/80

Above Discharge Below

<0.010 <0.010 <0.010
52 10 53
Q.22 0.18 0.21.
10 2.9 11
0.03 <Q0.01 0.03

———
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Re: JAD #37-0826-032-09% -2- February 20, 1980

Table No. 1 {Cont.)
Concentration in mg/]

Allen Mine - 1/16/80

Parameter Abave Discharge Belaw
Potassium 1.1 4.8 1.1
Sodium 8.8 280 11
A1kalinit}. as CaCO3 145 521 150
Bicarbcnate, HCO3 177 619 183
Carbonate, C03 0 8 0
Chloride 3.7 6.0 1.8
Fluoride 0.2 1.2 0.2
Hardness, (EDTA), as CaCO3 153 31 167
Sulfate 50 145 55
pH value 8.1 8.4 : 8.2
Specific Conductance, umhos/cm 511 1270 527
Dissolved Solids 240 350 236
Suspended Solids 8 4 2
Sodium Absorption Ratio 0.3 20.1 0.4
Ion Balance 1.4 2.0 0.9
Table Ho. 2

Concentration in mg/1l

Maxwell Mine - 1/15/80

Parameter ‘ East of Mine Discharge West of Culvert
Boron '<0.010 0.055 <0.010
Calcium 51 81 53
Iron, total 1.41 7.12 7.23
Magnesium 10 11 ' 10
Manganese, total 0.05 0.08 0.14
Potassium ' 1.5 70 ' 2.2
Sodium ' 13 340 13
Alkalinity, as CaCD3 155 750 159
Bicarbonate, HCO, 138 913 194
Carbonate, CO3 0 0 0
Chloride 1.6 110 1.6
Fluoride 0.3 3.8 0.2
Hardness (EDTA), as CaCO3 161 239 152

COMMERCIAL TESTING & ENGINEERING CO.

Hira



Re:

[AD #97-0826-012-09 3 February 20, 2980

Table No. 2 (Cont.)
Concertration in mg/l

Maxwell Mine - 1/16/80

Parameter fast of Mine Discharge West of Culvert
Sulfate 45 143 43
pH vaiue 8.1 7.2 8.2
Specific Conductance,

pmhos/cm 529 1850 529
Dissolved Solids 306 1740 300
Suspended Soldis 61 1140 200
Sodium Absorption Ratio 0.4 9.4 0.4
lor Balance 0.6 -0.6 1.0

Table No. 3

Concentration in mg/]

Allen Dump - 1/18/80

Parameter Abgve Below
Boron <0.010 - <0.010
Calcium 54 55
Iron, total 0.20 0.21
Magnesium 10 10 -
Manganese, total ' 0.02 0.02
Potassium 1.2 1.2
Selenium <0.002 <0.002
Sodium . 8.3 9.0
Alkalinity, as CaC03 : 146 148
Bicarbonate, HCD3 178 180
Carbonate, CO3 a 0
Chioride . 1.8 2.1
Flucrida g.3 - 0.2
Hardness (EDTA), as CaCOy 165 157
Sulfate 50 51
pH value 3.2 8.2
Specific Conductance, ymhos/ca 514 513
Dissoived Solids 224 220
Suspended Solids 3 3
Sodium Absorption Ratio 0.3 "0.3
[on Balance 0.6 0.5

COMMERCIAL TEATING & ENGINEERING CO.

Al



Re:

EA/Jw

1AD #97-D826-032-09 -4- Februiry 20, 1980

If you have any questions ccncerning these analyses, please call.

E’é?r_& //‘/1{:/' "//({(:’!,-\:’
Ernest Appelhafs/
Section Superv1so

W

M. L."Jacobs Ph D., Mngr.
Instrumenta Analys1s Div.

COMMERCIAL TESTING & ENGINEERING COQ.

Lo
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COMMERCIAL TESTING & ENGINEERING CO.

GEHERAL OFFICES: 21238 NORTH LA SALLE STREET, CHICAGO. ILLINOIS EOBDT -  AAEA CODE 312 778-8434
@.
unCl 1TOS
Reply to
Instrumental Analysis Division Phone: 303-278-9521
490 Orchard Street February 20, 1980

Goiden, CO 30401

Wr. Jack Gillespie
CF & 1 Steel Corp.
P.0. Box 316

Pueblo, CO 81002

RE: 1AD #97-0826-032-09
Release Ho. RZE658
Purchase Order No. M26144

Analytical Report

Hine water samples were received for analyses on January 17, 1980. The
samples were given our identification [AD #97-0826-032-09,

The szmples were analyzed for dissolved and total zinc by flame atomic
absorption spectrophotometry.

.\ The results of these analyses are presentaed in Table No. 1 and are
reported in mg/l.

Table No. 1
Zinc, mg/]
- Sample Dissoived Total
Allen Mine -~ 1/16/80
Above <0.01 0.02
Oischarge <0.01 Q.03
Below <0.31 0.01
Maxwell Mine - 1/16/80 B '
East of Mine : <0.0} 0.05
Discharge 0.07 0.10
East side of Culvert <0.01 0.03
West side of Culvert <0.01 .03
Allen Mine - 1/16/80
Abgve <0.01 0.02
Below <0.01 0.01

If you have any questions concarning these analyses, please call.

.\- Ernest AppellaAs A 7Yalods, Ph.D., Mngr.

Section Supervisor Instrumen;zl Ana]ys:s Div.

EA/ams

TRl MT - QIR AN, AL s CHARLESTON, WY o CLARKENUNG, Wy » CLLVELAND, OM + OUNVER, CO+ QOLDCN, CO » BINMDIARON £V 2 JALPER Ay « MIDOLITEOND XY
MOEILE, AL o AU ETHLINNM, PA « MM QALCANE LA + sOAPOLE Y& « PALISAOL, CO o MIREVINLT RY . farria (20 am come s



| vy

b

[ ———

s

[ IR |

O S L o L T S e L

=

Jl COMMERCIAL TESTING & ENGINEERING CO.
{ GENERAL QFFICES: 228 NORTH La SALLE STREET, CHICAGO. ILLINGIS 50601 AREA COOE 3o T128-2434
& A

Reply to
Instrumental Analysis Qivision Phone: 303.278-8521

480 Orehard Street March 21, 1980
! Golden, CO B0401

l Mr. Jack Gillespie crem oA - an
CF&] Steel Corporation BRI 11
P.0. Box 316

Pueblo, Colorado 81002

RE: IAD #97-E001-032-12
Release No. R26663
Purchase Order No. M25144

ANALYTICAL REPORT

Four watar samples were received for analvses on ?ebruary 21, 1980.
The samples were given our identification IAD =97-EQ01-032-12.

‘1 The samples were analyzed for zinc by flame atomic absorption, and

Tor suspended solids by the procedures of Standard Methods, l4in
edition.

The resuits of these analyses are presentad in Table Mo. .1 and are
reported in mg/l.

Table MNo. !
Concentration in mg/1

: Depth Inteqrated Samples Suspended Solids Zinc, total
West of Allen - 2/20/30 57 | 0.012

' Eelow Allen - 2/20/80 o 48 0.003
Maxwell Jown Stream 32 <0.002
Maxwell Upstream’ 48 <0.002

If you have any questions concarning these analyses. please call.

’ 7/
=y Y / C«’«c%
Errest Lopelhagy/ M. 4' Jacuégﬁ °h.0., Mnar.

Sectien Supervisor 1nerunenz§X'nna1v51s Div..

EA/zams
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. COMMERCIAL TESTING & ENGINEERING CO.
-

——

-

GENERAL OFFICES 228 NCRTH LA SALLE STREET. CHICAGG. ILLINOYS 63601 . AREA CODE 312 726-3434
A, =N
rinCl 1eng
Reply t0
Instrumental Analysis Division Phone: 303-278-9521
490 Orchard Street March 21, 1980

Golgen, CO 80401

s~ - A Y

fAING TEPARTMENT
Mr. Jack Gillespie )

CF&[ Steel Corp. I e

P.0. Box 316

Pueblo, CO 81002

RE: [AD #97-£E001-032-12
Release Mo. R 26653
Purchase Qrder No. M 26144

ANALYTICAL REPORT

Seven water samples were received for analyses on February 21, 1980. The
samples were given our identification JAD =87-g001-032-12,

The samples were analyzed for calcium, iron, maanesium, manganese, and zinc
by flame atomic absorption, for sodium and potassium dy fiame atomic¢ emission,
and for selenium by hydride generation atcmic absorption.

Boron was determined colorimetrically. Alkalinity, cnloride, fluoride, hard-
ness, pH, sulfate, specific conductance, suspended sclids, oil and greese,
and dissolved solids were determined by the procedures of Standard Methods,
13th edition. lon balance and sodium absorption ratio were calcuiated.

The results of these analyses are presented in Table No. 1 and are reported
in mg/1 unless otherwise indicated.
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i
Table No. 1

] Concentration in mg/}

- West of Allen Below

[ Parameter Allen Discharae Allen

) Calcium 28 9.3 - 57

'} Iron, total 0.17 0.03 0.16

* Magnesium 15 5.4 14

- Manganese, total 0.02 <0.01 0.08

‘L Potassium 2.3 4.8 2.4

. _ Selenjum <0.003 <0.003 <0.003

_l Sodium 14 278 19

' Zinc, total <0.002 <0.022 J3.0i4

Boron 0.047 <0.013 0,013

) Alkalinity, as CaCO, 143 520 158

? (1 Bicarbonate.HC03 175 634 192

d Carbonate, (04 0 0 o}

' Chloride 3.4 6.6 3.9

; Fluoride 0.1 0.2 0.2
dardness, EDTA, as CaCO: 1oz 41 181

} PH value 7.9 8.1 3.2
Sulfate 83 147 T4
Specific Conductance, wmros,/cm 480 1200 =33
Dissolved Solids 264 720 136
Suspended Solids 3 <l 5
Ci} and Grease . - 9
Sodium Absorption Ratio 0.4 18.1 0.5
Ton Baiance -3.3 1.6 -3.4

COMMERCIAL TESTING & ENGINEERING CO.
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Table No.

2

Concentration in ma/

rarametar

Cal¢ium

[ron, total

Magnesium

Manganese, total
Potassium

Selenium

Sodium

Zinc, total

3cron

Alkalinity, as CaCO,
Bicarbonate, HCO3
Carbonate, CO3

Chioride

Fiuoride

Hardness, EDTA, as CaCO:
ﬁH value

Sulfate

Specific¢ Conductance, umnos/cm
Jissolved Solids
tuspended Solids

Scdium Absorption Ratio
Tern Balance

COMMERCIAL TESTING & ENGINEERING CO.

Ilm
E-l'!m
- L 3 -

Allen Oump
Above  ©  Below
58 57
0.12 0.13
15 15
0.02 0.02
2.3 2.1
<0.003 <0.003
15 15
<0.0102 <0.002
<0.013 <0.013
141 164
171 199
0 0
3.€ 4.2
2.2 0.2
191 124
3.2 3.2
3 79
=73 490
279 208
6 1
g.o 0.5
-0.6 1.4




Table No. 3
Concentration in mo/1

Maxwell Mipe

Parameter Uostream Downstream
Calcium 23 54
Iron, total g.33 §.29
Magnesium 12 ' 12
Manganese, total 0.03 0.04
Fotassium 1.9 2.1
: © Selenium -3.303 <0.003
o Sodium 17 17
| “Zinc, total 0.0Q5 <0.002
daron 0.0230 <0.013
Alkalinity, as Ca(9, 16< 162
Sicarbonate, HCO3 . 220 1e8
Carbonate, C03 2 Q
[ ( Chioride 2.9 3.4
rluoride 0.4 0.2
} Herdness, EOTA, as CaCO, 161 163
: ph value 8.3 3.2
Sulfate s 54
Specific Conductance, umhos/cm Lt 440
Dissolved Solids 1%¢ 380
I Suspended Solids £7
' Sodium Absorotion Ratio 3.3 5
'I Tan Batance . 3.2 1
nl I'f vou have any questions concerning zhes:z analyses, please cail.

i e //7//(’/46/2«%

L sl .
srnest appelrass Tl T Jataps, PhuDL, Hnar,
Secticn Supervisor fritrumenzal Analysis Div.
1T
| -
‘ l £~/ond
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES 178 NORTH LA SALLE STREET CM'Sasf . a2'¢ g0

AREA COZE 172 TI5-8aMa

Y

A W ST,
Repiy to
Instrumentai Anarys.s Division
420 Qrenard Street March 21, 1989

Golgen, CD 80403

Mr. Jack Gillespie

CF&I Stee) Corporation
P.0. Box 316

Pueblo, Colorado 81002

RE: 1AD #97-£001-032-12
Relecse No. R26663
Purchase Order No. M26144

ANALYTICAL PEPORT

Phone: 303.278-9521

One weéter sample was received for analyses cn February 21, 1639, The
sempie was given our identification IAD =97-£001-032-12.

The semple was analyzed for calcium. iron, magnesium, manganese, and
zinc oy flame atomic absorpticn, for sodium and potassium by flame
atomic emission, and for selienium by hydride teneration atomic absorp-

tion.

Boron was determined colorimetriczlly. Alkaiinity, chloride, fluoride,
hardress, nd, sulfate, specific conductance, suspended solids, oil and
grease, and dissolved solids were determined by the procedures of
Stanoard Merthods, l14th edition. Ion balance and sodium absorption

ratio were calculated.

Tne rasuits of these analyses are presantsd
reperied in mg/1 unless otherwise indicated.

"Table llo, 1
Concentration in mg/]

in Table Mo. 1 and are

Naxwell Mine Discharce

sarameter

gt Beturn Shaf:

Calcium
‘ron, total
Magnesium

“.anganese, total
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Table No. 1 {con't) (
Concentration in mg/1

Haxwell Mine Discharge

Parameter at Return Shartt
Potassium . 38
Selenium <0.003
Scdium 365
Zinc, total " 0.032
Beron 0.127
Alkalinity, as CaCOs 600
Bicarbonate, HCO; 731
Carbonate, €0, 0
Chloride 1030
Fluoride 3.7
Rardness, EDTA, as CaCQ, 1550
pH value _ 6.9
Sulfate 32
Specific Conductance, umhos/cm 4200
Dissolved Solids 2670
Suspended Solids _ 477
0i1 and Grease 7
Sodium Absorption Ratio 4.2
lon ;alance -0.3

If you have any gquestions concerning these analvses, please call.

i
/ /7 L /_%/",,’
trnest Appelnahs. M. L. Jacobs, Ph.D., Mnor,

Section Supervisor Inszrum;ﬁ%a] Analysis Div.

EA/ams
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COMMERCIAL TESTING & ENGINEERING CO.

GENEAAL OFMCES: 228 NORTH LA SALLE STAEET. CHICAGO. ILLINOIS 60801 - AREA COOE 312 726.843¢
~
y e &
Wucl o008
Reply 10
Instrumental Analysiz Division Phone: 303.273-9521
490 Orchard Street May 28, 1980

Golden, CO 80401

R | N ECEIGE

P.0. Box 316
RE: 1AD #97-E385-032-03 MINING DEPARTMENT

Release No. R 26667
Purchase Order No. M 26144

ANALYTICAL REPORT

Three water samples were received for analyses on April 28, 19€0. These

samples were given our identification IAD %97-£385-.032-03. The first of

these samp es was taken on April 23, 1980 and is reported separately from
the second and third samples which were taken the following day.

The samples were analyzed for iron, manganese, calcium, magnesium, sodium,
and potassium by flame atomic absorption, and for selenium by hydride
generation atomic abscrption.

Boron was determined colorimetrically. Alkalinity, chloride, fluoride,
hardness, pH, sulfate, specific conductance, suspended solids, dissolved
salids, and oil & grease were determined by the procedures of Standard
Methods, 14th edition. Ion balance and sodium absorption ratio were
calculated. '

The results of these a2nalyses are presented in the foliowing tables and
are reportad in mg/1 unless otherwise indicated.

SILLINGE, T « DIAMISCHAN. AL + CHASL (STON, PPV » CLABKSIURG, MY o CLEYELAND, Om » CIRMVIA, (O « COLDEN, €0 « HENOCWEON, ALY o JASPER, AL - s'OQLISAONQ XV
OE AL - NI BT I, PA o MEW QALEANE, LA« WOATOLE Ya s PALIZAOE, CO« PIEIVILLE . BY o SALINA, LT+ 20, MOLLAMD 1L « 1OLIDD, OM e vARCOWYIR, BC Can




Table No. Il

Allen Mine Discharge
West Portal Manway

———

‘_.!..

Maxwell Mine Discharge

Parameter 1:20 P.M. 4/24/80 1:44 P.M. 4/24/80
, pH Value 8.52 8.51
Specific Conductance, ymhos/cm 1400 800
Y Suspended Solids, mg/1 65 1520
. disso]ved Sotids, mg/1 934 960
5 Iron, total, mg/1 1.3 16.3
' Manganese, total, mg/1 0.026 0.146
“  Boron, total, mg/] 0.002 0.001
v felenium. total, mg/) 0.030 0.011
0il & Grease, mg/] <4 <4
E Sulfate, mg/! 172 36
Hardness, mg/] 3 86
( Alkalinity (as CaCOB) , @a/1 312 395
Calcium, mg/} 7.2 7.3
Magnesium, mg/] 2.2 183()
Sedium, mg/1 298 2.3%
' Potassium, mg/l 4.7 3.7
» Bicarbonate, g/l 604 4563
' Carhonate, ma/l i0 3
" thloride, mg/l 5.7 30.2
| Fluoride, mg/1 0.73 2.6
‘ Sedium Absorption Ratio 25 15
[on 8alance 1.0 0.5

COMMERCIAL TESTING & ENGINEERING CO.

rqinal Copy Watermarkeg A
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If there are any questions concerning these analyses, please call.

4%fZ¢L<z/§2;£%:%f"

Bruce Hale _ M. L. Jacobs, Ph.D., Mhgr.
Section Supervisor Instrumental Analysis Div.

8H/bnd

COMMERCIAL TESTING & ENGINEERING COQ.

ML Tdo by B8 la ON/29/80 .

niginai Copy Wiatermarned
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COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFMCES: 128 NOATH LA SALLE STRAEET. CHICAGO, ILLINGIS 6C801 - AAEA CODE 311 T2e.d4M
PANEN |
i ]
tuein ‘rOg .
Reoly ta :
lastrurmental Analysis Division Phone; 303-278.9521
490 Orchard Strest
Golagen, CQ 80401 August &, 1980

Mr. Jack Gillespie

CF & [ Steel Corporation
P.0. Box 316

Pueblo, CO 81002

RE: [AD #97-E747-032-05
Release #R26675
Purchase Order #M2b6144

Analytical Report

Five water samples were received for analyses on July 9, 1980.
These samples were given our identification [AD #97-£747-032-05.

-The samples were analyzed for total Iron, Zinc, Manganese and dissclved
Calcium, Magnesium, Iron, Zinc and Mancanase by flame atomic

(; absorption. The dissolved Scdium and Potassium were analvzed by
flame emission. Total Selenium was analyzed by hydride generation atomic

absorptien. Samples for total metals were first digested in nitric
and hydrochlaoric acids.

Boron was determined colorimetrically, Sulfate turbidimetrically, Chloride f
and Fluoride by specific ion electrode by the procedures of EPA Methods t
for Chemical Analysis of Water and Waste, 1979. Dissolved solids (10S), '
Suspended Soiids (75S) and o1l and grease were determined gravimetri-

c21ly by the procedures of Standard Methecds, l4th edition. - pH, Carbonate,
Bicartonate, Alkalinity and Specific Conductance were all dona by

Standard Method's Procedures. Hardness, Sodium Absorption Ratio, and [on

Balance were calculated.

The results of these analyses are presented in the following tables and
are regorted in milligrams per litre {(mg/1) unless otherwise noted.

AILLIWGE, BT o« SINMINCHAM Ay « CHARLEITON, WY o« CLARAIBUAG. 7V « SLIVILAND OM .« OIMVEIN, CO = COADEN GO - mINOIAION, XY o JALFLN AL (SU-T- AN R L L TN R g
ORI, AL« MLW BETHLEWAM, P o MW ORLIANS. LA « MOAFCLE, VA & PALITAON. €O » # ey I LE. AY - SALINA, UT » 30, ~OLLAND, Ik » TOLLDO. O« YARCOUVIA, B L. CAN.
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. " Pa: IAD #97-£747-032-05 s -2- August 5, 1980

l Table No. I
mg/1
q\ Allen Mine Purgatory Purnatory
Discharge 7/7/80 Above Allen 7/7/80 Below Allen 7/7/80
Parameter 579F 12:20 oM 579F 11:50 Al 59%F 12:15 PM
Sodium, dissolved 234 4.17 2.9
Calcium, dissolved 15.0 32.2 31.4
l Magnesium, dissolved _ 4,6 4.5 4.6
Potassium, dissolved 4.57 0.95 - 0.95
, Iron, total 0.10 0.43 0.41
l Iron, dissolved <0.02 <0.02 <0.02
Zinc, total 0.05 <0.01 <0.01
H Zinc, dissolved 0.43 <0.01 59-01
Manganese, total <0.009 0.018 0.022
] " Manganese, dissolved <0.009 <0.009 <0.009
"' Selenium, total 0.011 0.002 <0.002
.1 goron, total 0.09 0.¢4 0.03
AMkalinity (as CaCD3) 434 62.8 - 84.9
, Bicarbonate 528 101 102
‘ Carbonate 0 0 0
Y Chloride 7.1 2.30 - 2.40
;1 Fluoride 3.48 0.64 0.51
' pH 8.0 7.9 8.0
Sulfate 158 11.7 11,1
Conductivity (umhos/cm) 100 170 190
Total dissolved solids 807 135 . 103
Total suspended solids: 4 21 16
0i1 and grease 5 2 4
Hardness (as CaCO3) 56.4 . 98.9 97.3
Sodium Absorption Ratio 13.6 0.2 0.1

lon Balance ’ 3.0 -1,2 -0.6

-
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Re: [AD £97-§747-032-05

Parameter

Sodium, dissolved
Calcium, dissolved
Magnesium, dissolved
Potassium, dissolved
Iron, total

[ron, dissolved

Zinc, total

Zinc, dissolved
Manganese, total
Manganese, dissolved
Selenium, total

Baron, total
Alkalinity (as CaC04)
Bicarbonate

Cartonate

Chloride

Fluoride

pH

Sulfate

Conductivity (umhos/cnm)
Total dissolved solids
Total suspended solids
0il and grease
Hardness (as Cac03)
Sodium absorption ratio
Ion balance

C

o -da

Table No. 11

(mg/T]
Purgatory Below Maxgell
7/7/80 1:35 PM 60°F

2.9

33.9

5.3

0.95

Q.78
<0.02
<0.01
<0.02
0.040
<0.009
<0.002
<0.02

100

117
0

2.49

0.53

8.0

9.4

180

125

34

106
0.1
-0.5

August 5, 1980

Purgatory Above Maxwell
7/7/80 609F 1:20 oM

3.2
34.8
5.3
0.87
0,63
<0.02
<0.01
<0.01
0.022
<0.009
<0.002
<0.02
101
124
0
2.10
0.51
8.0
10.6
180
127
30
4
109
0.1
Q
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1 Re: [AD 497-E747-032-05 i3 4. A3y August 5, 1980
f! If you have any guestions cuncerning these analyses, please call.

® 2o AL

*Bruce Hale

. Section Supervisor

i s, Ph.0., Mngr.
v Instrumendal Analysis

‘ BH/ ja

¢c: David McWhorter

b
o
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COMMERCIAL TESTING & ENGINEERING CO.

SEVERAL JFFICES 2.8 NCRTH LA SALLE STREET. CHICASDO, [(LINGIS 67601 . AREA CQOOE JIZ T26-8434 .
Reply to
insttumental Analysis Division Phone: 303-278-4521
490 Crcharct Street
Gokden, CO 80401 August 5, 1980
1 : F\‘\.
Mr. Jack Gillespie éyfx\
CF &1 Steel Corp. ' 4&%@2}
P.0. Box 316 H _.7“}.
Pueblo, CO 31002 & * f
. OQ;‘>
Re: IAD #97-£858-032-10 Mine
{formerly E733-032-10) Go* )
burchase Order :M26144 &4’?

Release #R26675

UPDATED ANALYTICAL REPQRT

The ten samples identified [AD #97-E733-032-10, for which the original

report was sent frcm our office on July 24, 1980, were logged in again

for dissolved metals analyses on July 31, 1980 as per our telephone

conversation of July 29, 1980. Our identification for these analyses is .
[AD #97-E858-032-10. -

The samples were filtered and analyzed for dissolved Iron, Manganese, and
Zinc by flame atomic absorption spectrophotometry. The results of these
analyses are presented in Table Ho. ] below and are reported in milligrams
per liter (mg/1}. .

Table No. I
concentration in mg/1i

Sample Iron, dissolved Manganese, dissolved Zinc, dissolved
{F&I River Near AL-1-1

6:00 p.m. 7/2/80 <0.02 <0.009 <0.02
(F%l AL-1-1 6:00 p.m. ’

7/2/80 ; <D.02 0.330 <0.01
CF&I River Near AL-2-1

7/12/80 <0.02 <0.009 <0.01
CF&l AL-2-1 7/2/80 <0.02 0.183 0.13
CF&I AL-3-3 7/2/80

4:30 p.m. <0.02 2.06 <0.01
CFLI River Near AL-3-3

7/2/80 4:30 p.m. <0.02 0.064 - 0.04 o -

JiLLras MT « BIAMINGHAM AL - CHARLESTON, TV » CLABRKSBURG WV o CLEVELAND Or « DENVER CO . GOLDEN GO » ~ENODERLIN PY » JASPEA AL - MDDLENORD oY
MOBILE AL « WEW BETHLEHEM P& o niwr DALEANS LA « NDRFOLA VA« PALSADE, 0O « PAEVILLL kY s SapiNg UT 3 “OLLAND, 1L+ TOLEDO, OH . WANCOUVER B¢ Can,



Re: IAD #97-E8358-03377°0 -2- - August 5, 1980

_ L

. ) Tabie Mo. I {cont.)

“ concentration in mg/]l
Sampie Iron, dissolved Mangarese, dissolved Zinc, dissolved
CF&! AL-4-2 7/2/80

3:00 p.m. <0.02 0.220 <0.01

LA-218A 7/3/80 4:00 p.m. 0.02 <0.0C9 <0.01
Well 221 A 7/2/80 0.03 <d.009 0.G3
LA-264 7/3/8Q 11:10 a.m, <0.02 <0.009 <0.01

[f there are any questions concerninc these analyses, please call.

e, g Pr
9/(\ , .43///i//(f
P _//‘v—/-'&—f-.z_ . . et

Bruce Hale
Section Supervisor

M. L.7 J&cobsy PH.D., Wingr.
Instrumenta]/ﬁha]ysis Div.

®.

BH/ Jw

CC: Dave McWhorter

.\"' \
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GEMERAL OFFICES: 728 NORTH LA SALLE STRAEET, CHICAGO. ILLINOIS 60601 - AREA CODE 32 726-8434

COMMERCIAL TESTING & ENGINEERING CO. .

L

. UmyEd 'pus

Reply to
Instrumenzal Analysis Division Phane: 303-278-9521
480 Orchard Street

Golden. CO 80401 Augiust 6, 1980

Mr. Jack Gillespie

CF & I Steel Corporation
P.0. Box 316

Puebio, CO 81002

RE: IAD #97-£747-032-05
Release #R26675
Purchase Qrder #MZ26144

75

41/4,,
W
¢ Oty 25
M‘?N
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Analytical Report

Five water samples were received for analyses on July 9, 1980.
These sampies were given our identification IAD #97- E747 032-05.

The samples were analyzed for total Iron, Zinc, Manganese and dissolved
Calcium, Magnesium, Iron, Zinc and Manganese by flame atomic —.
absorption. The dissolved Sodium and Potassium were analyzed by

flame emission. Total Selenium was analyzed by hydride generation atomic
absorption. Samples for total metals were first digested in nitric

and hydrochloric acids.

Boron was determined colorimetrically, Sulfate turbidimetrically, Chioride
and Fluoride by specific ion electrode by the procedures of EPA Mathods
for Chemical Analysis of Water and Waste, 1979. Dissolved solids (T0S),
Suspended Solids (7SS) and oil and grease were determined gravimetri-
caily by the procedures of Standard Methods, 14th edition. pH, Carbonate,
Bicarbonate, Alkalinity and Specific Conductance were all done by

Standard Method's Procedures. Hardness, Sodium Absorption Ratio, and Ion
Balance were calculated.

The results of these an51yses are presented in the following tables and
are reported in milligrams per litre (mg/1) unless otherwise noted.

IHLLINGS, MT « SIAMIAGHAM, AL » CHAALESTON, WV « CLAAKSBURG, WV « CLEVELAND, O - DENVER, €O - COLOEN COQ - HmENORASON, KY & JASPER, AL - IDOLENROAG, KY /
MOBILE, AL « NEYW BETHLEHEB, PA « NEW ORLEANS LA - NORFOLK, vA « PALISADE, CO « FINEVILLE LY » SALINA UT + 50 HOLLAND, IL « TOLEDD, O« YANCOUVER B C. CAM *



fe: 1AD #97-E747-032-05 ~2- August 5, 1980
Table No. I
.\ ng/} ! =
Allen MHine Purgatory Purgatory
Discharge 7/7/80 Above Allen 7/7/80 Below Allen 7/7/80

Parameter 579F 12:20 Pt 579F 11:50 A 599F 12:15 pK
Sodium, dissolved 234 4.17 2.9
Calcium, dissolved 15.0 32.2 31.4
iagnesium, dissolved 4.6 4.5 4.6
Potassium, dissolved 4.57 G.95 0.95
Iron, total 0.10 0.43 0.41
Iron, dissolved <0.02 <0.02 <0.02
Zinc, total 0.05 <0.01 <0.01
Zinc, dissolved 0.03 <0.01 <0.01
Manganese, total <0.009 0.018 0.022
Manganese, dissolved <0.009 <C.00% <0.009
Selenium, total 0.011 0.002 <0.002
Boron, total 0.09 0.04 0.03
Alkalinity (as CaC03) 434 62.8 84.9
Bicarbonate 528 101 103

.\ Carbonate 0 0 Q
Chloride 7.1 2.30 2.40
Flugride 3.48 0.64 0.51
pH 8.0 7.9 8.0
Sulfate 158 11.7 11.1
Conductivity (pmhos/cm) 100 170 190
Total dissolved solids 807 135 103
Total suspended solids 4 21 16
0il and grease 5 2 4
Hardness (as CaCO3) 56.4 88.9 97.3
Sodium Abscrption Ratio 13.6 0.2 0.1
Ton Baiance 3.0 -1.2 -0.8

@-
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Re: [AD %97-§747-032-05

Parameter
Sodjum, dissolved
Calcium, dissolved
agnesium, dissolved
Potassium, dissolved
Iron, total
Iron, dissolved
Zinc, total
Zinc, dissclved
Manganese, total
Manganese, dissolved
Selenium, total
Boron, totail
Alkalinity (as CaCO3)
3icarbonate
Carbonate

( Chloride
Fluoride
pH
Suifate
Conductivity (pmhos/cm)
Total dissoived solids
Tozal suspended solids
i1 and grease
Hardness (as CaC03)
Sodium absorption ratio

Ion balance

.
.

Tanle

B GrTAN

o

Purgatory Below Mane11
7/7/80 1:35 PM 60°F

2.9
33.9
5.3
0.95
0.78
<0.02
<0.01
<0.02
0.040
<0.009
<(0.002
<0.02
100
117

2.49
0.53
8.0
8.4
180
125
34

106
0.1

Auqust 5, 1580

S

Purgatory Above Maxwell
7/7/80 60°F 1:20 PH

3.2
34.8
5.3
0.87
0.63
<0.02
<0.01
<(.31
0.0z22
<0.009
<0.002
<0.02
101
124

2.10
0.51
8.0
10.6
180
127
30

109
0.1

COMMERCIAL TESTING & ENGINEERING CO.
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" de: IAD 797-E747-032-05 . “- August 5, 1980

if you have any questions concerning these analyses, please call.
Q. 5

- D L

‘Bruce Hale
Section Supervisor

Appriowed:
M. L. Jac
Instrumendal Analysis

BH/ ja

cc: David McWhorter

@-
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL CFFICES. 228 NORTH LA SALLE STREET. CHICAGD. !LLINGIS 60601 - AREA CODE 312  25.343d .
e 1908
Repty to
instrumental Analysis Dhvision Phone: 303-278-9521

290 Orchard Street
Gelden, CQ 80401

July 24, 1980

Mr. Jack Gillespie
C F &1 Steel Corp.
P.0. Box 316
Pueblo, CO 81002

Re: IAD #97-E733-032-10
Release #R26675
Purchase Order #M26144

ANALYTICAL REPORT

Ten water samples were received for analyses on July 7, 1980. These samples
were given our identification [AD #97-E733-032-10.

The samples were analyzed for total iron, manganese, zin¢, magnesium, and .
(; calcium by flame atomic absorption for sodium and potassium by flame emission
and for selenjum by hydride generation atomic absorption.

Boron was determined colorimetrically, sulfate turbidimetrically, chloride and
fiuoride by specific ion electrode, and dissolved solids {(TDS}, suspended

solids (TSS) and oil and grease (0 & G) were determired gravimetrically by

the procedures of Standard Methods, l4th edition, pH, carbonate, bicarbonate,
alkalinity and specific conductance were all done by Standard Method's
procedures, Hardness, sodium absorption ratio, and ion balance were caiculated.

Mote: Ion Balance calculations are made using dissolved alkali metal
numbers (Mg, Ca, Na, and K) and neglecting the use of total heavy
metals {Fe, Mn, and Zinc} since they may be assumed to be negligibie
in the dissolved sample. 1If the ion balance ratio is high it may
be due to small amounts of dissolved heavy metals in the sample, not
accounted for. Furthermore, in samples of high pH, alkalinity, relation-
ship calculations may include amounts of hydrcxide ion that, altrouch
not called for in the analysis, needs to be considered when balancing
ions.

Hardness calculations are based on the amounts of dissolved calcium
end magnesium in the samples. Again, if hardness numbers are low,

it would be due to small amounts of dissolved heavy metals in the
samples that are not accounted for. Hardness calculations should not
be made including total metals since a digestion puts into So1u*1on
additional amounts of suspended solids. .

K_ The results of these analyses are presented in the following tables and are
recorted in mg/l unless otherwise noted.

BILL NG MT . EIRMINGHAM AL » CHARALESTOMN, AV + CLARXSEUAG WY « CLEVELAND OM .« QENVER CO . GOLDEN, CO + MENDEASON XY » JASPER, &4 « MIODLESBCRO KY
MOBILE AL » NEW RETHLEMEM PA o NEW ORLEANS LA = NORFOLK, YA « PALISADE. CO « PIREVILLE XY » SALINA. UT+ 50 HOLLAND, IL « TOLEDD. OW = YANCOUVERN, DC CAM.



2e: IAD #97-E733-032-10

®.

Parameter
{alcium, dissoived
Sodium, dissoived
Magnesium, dissolved
Potassium, dissolved
Tron, total
ranganese, total
Zinc, total
Selenium, total
goron, total
Alkalinity (as CaC03)
Zicarbonate
Carbonate
Chleride
Fluoride

.\ Hardness (as CaCOy)
i
sulfate )
Zonductivity (umhos/cm}
Total Dissolved Selids
Total Suspended Solids
5il & Grease
Sodium Absorpticen Ratio

ion Balance

@-

At-1-1 7/2/80, 5:00 PM 7/2/80, 6:00 PM

-2- ar July 24, 1980
Tabie Na. [ ,
. (mg/T7- M‘ﬂ[a’j(l/l/ 733 -
CF&I River Near CF&I At-1-1 CF&l River MNear

AL-2-1,7/2/80

28.0 87.4 30.0
2.7 43.0 2.9
4.2 13.1 4.2
1.12 2.5 1.3
0.88 205 0.88
0.025 5.86 0.029

<0.009 0.913 <0.009

<0.002 <0.002 <0.002

0.05 0.09 0.03
72.5 186 70.4
88.3 227 85.8
0 0
3.3 11.7 2.9
0.12 0.20 0.16
87.2 163 92.2
7.9 7.3 7.3
8.9 124 11.1
140 540 150
169 602 121
17 4500 137
16 94 14
0.1 1.1 c.1

-1.2 -3.5 -2.0

COMMERCIAL TESTING & ENGINEERING CO.
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CRe: 1AD #97-£733-032-10 - -3- July 24, 1980

COMMERCIAL TESTING 8 ENGINEERING CO.

( - : Table MNo. II
. mg/1

lateelevel 14,78 Dl S.3L° we L7027

CF8I AL-2-1 CF&1 AL-3-3 CF&T River Near CF&l AL-4-2
Farameter 7/2/80 7/2/30, 4:30 PM  AL-3-3 7/2/30, 4:30 PM 7/2/80, 3:00 P
Calcium, dissolved 55.2 74.9 29,7 38.3
Sodium, dissolved 244 26.9 1 23.7
Magnesium, dissolved 13.2 15.6 .3 7.6
Fotassium, dissolved 6.5 2.5 0.9 1.1
iron, total 65.0 50.1 22.8 0.49
Manganese, total 0.88 .98 0.40 0.27
Jinc, total 1.64 . 0.349 0.080 <0.009
Selenium, total 0.020 .003 <0.002 <0.002
Earon, total 0.03 0.04 <0.02 0.03
Alkalinity (as CaC03) 522 275 93.2 143
3icarbecnate 636 336 114 174
carbanate a Q a 0
Cnioride 14.0 10.2 5.5 6.8
Fluoride 0.18 0.60 0.20 0.28 -
-ardness (as CaCO3) 192 251 93.9 127
o 7.4 7.4 7.8 7.4
Silfate 198 20.5 11.7 5.0
Ccnductivity (pmhos/cm) 1200 480 170 280
Total dissolved solids 951 404 219 223
Total suspended solids 1090 156 844 5
231 X% Grease 19 21 <1 2
“odium Absorption Ratie 7.7 0.7 0.2 0.9
.o Balance 1.0 1.1 -2.8
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Re: IAD #97-£733-f °

-10 -4-

Table Mo, [II

July 25, 1980

@®. we zaemdD 122597 s sm95
LA-218A Well 221A LA-264 11:10 AM

Parameter 7/3/80, 4:00 PM 7/2/80 773780
Calcium, dissolved 20.2 1.8 3.3
Sodium, dissalved 244 251 294
Hagnesium, dissolved <0.2 8.7 1.4
Pptassium, dissolved 3.1 2.1 2.3
‘ron, total 117 25.9 0.27
Manganese, total 0.88 0.14 <0.01
Zinc, total 1.14 1.66 0.042
Selenium, total <0.002 < 0.002 <0.002
Roron, total 0.16 Q.06 0.06
Jlkalinity (as CaCO3) 579 596 615
Zicarbgnate 0 606 749
Carbonate 225 59.6 0
Inioride 14.8 15.0 16.0
Fluoride 2.9 2.8 2.4

. “ardness (as CaCO3) 50.4 7.4 14.0

Rl 11.4 8.8 8.2

sulfate 33.7 15.0 8
Conductivity (umhos/cm) 1600 1000 1100
Total dissolved solids 891 775 846
Total suspended solids 6190 85 3
Jil & Grease 9 8 4
~ydroxide 7 - -
fpgium Absorption Ratio 15 40 34
.cn Balance 3.8 5.5 4.7

if there are any questions concerning these analyses, please call.

ijgng Liio Jﬁ\/ézm,é,g L L S B I PO
Bruce A. Hale M. L. Jacobs, Ph.0., Mngr. - .-
Section Supervisor Instrumental Analysis Div.

BH/ jw

.\—;c.— David B. McWhorter
COMMERCIAL TESTING & ENGINEER!NG CO.

+gmal Copv Watermarked
Zor Yawr Protection

Le



TT -%66R0

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES 226 NORTH LA SALLE STRAEET, CHICAGO ILLINOIS 40601 AREA CODE 317 726-3434 ._
ﬁa‘ =
Reply to
Instrumental Analysis Duwvision Phone: 203.278-9521
490 Orchard Street
Galden, CO 80401 November 11, 1920
C‘“Cﬁ:f—“'- ——
Yy oG e C
| BRIEEIRVIEIN
Mr. Jack Gillespie Fﬁ S 4o e e
CF&I Steel Corp. li OV L3I0 ,
P.0. Box 34
Pueblo, CO 81002 FAINING DEPARTMENT

RE: IAD #97-F142-032-01

Analytical Report

One water sample was received for analyses on September 13, 1980.
This sample was given our identification IAD #97-F142-032-01.

The sampie was analyzed for total Iron, Zinc and Manganese and

dissolved Calcium, Magnesium, Iron, Zinc and Manganese by flame _
atomic absorption. The dissolved Sodium and Potassium were analyzed ,.
by flame emission. Total Selenium was analyzed by hydride generation

atomic abscrption. Samples for total metals were first digestec in

nitric and hydrochloric acids.

Boron was determined colorimetrically; Sulfate, turbidimetrically and

Chloride and Fluoride by specific ion electrode using the procedures of
EPA-Methods for Chemical Analysis of Water and Wastes, 1379. Dissolved
solids (7DS) and Total Suspended Solids (TSS) were determined gravimetrically
by the procedures of Standard Methods, 14th edition. pH, Carbonate, Bi-
carbonate, Alkalinity and Specific Conductance were ali done by Standard
Methods procedures. Sodium Absorption Ratio and Ion Baiance were calculated.

The results of these analyses are presented in Table No. 1 and are reported
in milligrams per litre (mg/1) except pH or otherwise noted.

RILLINGS MT o BiMMINGHAM AL : GHARLESTON wv » CLAAKSAYAG, oY « CLEVILAND OH « QENVER, CO « GALOIN, GO » mENMOEASON, XY = JASPIA, &L + MIDOLESBOAD xT
MOBILE AL » WEW BETHLEHEM Pi » wiw OALEANS LA » NORFOLK VA « PAL/SADE CO « MEEVILLE k¥ . SALINA T + 30 HOLLAND IL - TOLEDOQ On . VANCOUVER B C. CAM



Table No. 1

®.

(mg/T)
Maxwell Mine Dischardge

Paramater 9/17/20Q 10:15 AM
Sodium (dissolved) 302
Calcium (dissolved) 1.9
Magnesium {dissolved) 1.10
Potassium (dissolved) 2.48
Iron (total) 40.7
Iron (dissolved) <0.01
Zinc {total) 0.277
Zinc (dissolved) <(.004
Manganese (total) "0.252
Manganese {dissolved) <0.002
Selenium (total) 70.008
Boron {total) Q.25
Alkalinity (as CaCO3) 716
Bicarbonate 814
Carbonate 29
Chloride 52
Flugride 6.40
pH 8.7
Sulfate 17
Conductivity (umhos/cm) 1200
TDS 1034
TSS 6520
Sodium Absorption Ratio 43.2
Ion Balance * 8.5

* Note: Ion Balance calculations are based on dissolved anions
and cations. The sample shows an excess of anions or a
cation (s) that is not being accounted for. The sample
was rechecked for Sodium, Calcijum and Bicarbonate since
these are the major constituents in this water. A
qualitative scan (X-ray fluorescence) gave inconclusive
results on the dissolved constituents in the water. A
scan will be run on the salts to determined if there is an
additional cation not accounted for. This data will be
farthcoming should any contradictions to the data herein

-arise.

[f there are any questions concerning these results, please call.

V. S

/¢ IS
L/\—/M— ~ """‘,'_: ¢
Bruce A. Hale CV ' MOEE D s, Pn.D., Mngr.
Section Supervisor InstruT?Ktal Analysis Oiv.

as
COMMERCIAL TESTING & ENGINEERING CO,
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COMMERCIAL TESTING & ENGINEERING CO. .
GENERAL OFFICES. 228 NORTH LA SALLE STREET, CHICAGD, ILLINOIS §060! AREA CODE 2312 T26-8424
Reply to )
Instrumental Analysis Division Phone: 303-278-9521
490 Orchard Street December 3, 1980
Golden, CO 80401
' N . ‘).I— )‘:—:‘h' —
Mr. Jack Gillespie F s T S T e
CF & I Steel Corporation IJP*“-infliijﬂf‘EFjrj
P.O. Box 316 {i.'/ '.—"-:-‘ t lﬂlu‘-- \]'I'; J'.J'
Pueblo, Colorado 81002 qu S i :ﬁf;
1 1 -:-_\‘___ ! !
RE: IAD #97-F207-032-03 MUNING Gepp et
P.0. #M26144 STMENT

Release #R26679
ANALYTICAL REPOQRT

Three water samples were received for analyses an October 2, 1930. These
samples were given our identification IAD #97-F207-032-03.

.-.

A1l of the samples were analyzed for both dissolved (non-preserved in the
field, then laboratory filtered with a 0.45 um filter and then nitric acid
preserved) and total (non-filtered and nitric acid preserved in the field)
metals. Some discrepancies may be noted when comnarina dissolved and total
netals data. It shouid be kept in mind that as values aonroach the detection
limit for any determination, the results may become inconclusive. This
fact is based on instrumental conditions alone regardless of other analv-
tical or sampling probiems; i.e., contamination at the time of samoling,
or contamination or loss during digestion, etc. The detection limit is
defined as twice the standard deviation of the noise level. Results may
be reported with 66% confidence, by definition, at one standard deviation
of the detection 1imit. In practical application, resul®s aoproaching the
detection limit are only good {at 95% confidence level) to plus or minus
two (2) times the detection 1imit. Samples with deviations that are found
to exceed this (between totals ‘and dissolved metals) are reorepared and
reanalyzed in an attempt to eliminate analytical errors. If data still
differs by more than twice the detection 1imit, problems other than analy-
tical exist. Attention should then be directed to sampling and/or opreser-
vation procedures or other involved aspects. The same oroblems will arise
if the detection limit is Towered by the use of alternative analytical
methods. The same amount of material will exist in the sample, but the
amount of deviation from that value is Towered.

A1l samples for dissolved metals to be analyzed by atomic absorntion were
first given a 1ight acid digestion (to be sure 0.45 um filtered metais
are in solution). A1l samples to be analvzed for total metals by-atomic
absorption were subjected to a rigorous digestion in hydrochloric and

nitric acids and, if there was sediment undissolved, filtered before AA
analysis,

EILLINOS, MT «» RIAMINGHAM, AL » CHAMLESTOMN, wY « CLAAKSEUAG WV » CLEVELAND Ok - DINVER O -« GOLDEN O « »ENDERSON, £¥ » JALFER AL = MIDDLETAORD xVv



Table Ho. 1

I (mg/T)
Above Allen Below Allen Allen Mine
Parameter Mine Mine M. Fork
o Aluminum, total 0.22 0.11 <0.08
~ Aluminum, dissolved <0.08 <0.08 <0.08
Beryllium, total <0,004 <0.004 <0.004
Beryliium, dissolved <0.004 <0.009 <0.004
Cadmium, total <0.009 <0.009 <0.009
Cadmium, dissolved : <0.009 <0.009 <0.009
Chromium, total 0.013 0.21 T0.19
Chromium, dissolved <0.006 <0.0C6 <0.006
Chromium,(hexavalent) <0.006 <0.006 <0.006
total - - B
Chromium,(hexavalent) <0.006 <0.006 <0.006
dissolved -
Copper, total <0.005 <0.005 <0.005
Copper, dissolved <0.005 <(.005 <0.005
Iron, total 0.09 0.09 0.13
[ron, dissoclved 0.03 £.02 0.02
Lead, total <0.05 <0.05 <0.05
Lead, dissolved <0.05 <0.05 <0.05
Manganese, total 0.022 0.024 0.015
Manganese, dissolved 0.007 0.007 0.008
Mercury, total 0.0002 (.0003 0.00008
Mercury, dissolved 0.0001 <0.0001 0.00G5
Nickel, total 0.02 0.04 0.02
Nickel, dissolved 0.04 <0.01 <0.01
Selenium, total <0.001 <0.001 <0.001
Selenium, dissolved <0.001 <0.001 <(.001
. Silver, total 0.017 0.017 0.015
~ Silver, dissolved <0.004 <0.004 <0.004
Uranium, total <0.001 0.001 <0.001
Uranium, dissolved 0.001 <0.001 0.001
Thallium, total <0.05 <0.05 <0.05
Thallium, dissolved <0.05 <0.05 <0.05
Zinc, total 0.048 0.098 0.060
Zinc, dissolved 0.010 0.020 0.011
Barium, totail 0.3 <0.1 <0.1
Barijum, dissolved <0.1 <0.1 <0.1
Boron, total 0.37 0.32 Q.26
Boron, dissolved 0.20 0.21 0.36
Arsenic, total <0.002 <0.002 <{0.002
Arsenic, dissolved <0.002 <0.002 <0.002

Note: These samples will be reanalyzed for Lead, Cadmium, and Silver by graphite
furnace atomic absorption to obtain a lower detection level, as per phone conversation -
between Bruce Hale and J. Gillespie, November 24, 1980.

[f there are any questions concerning these results, please call.

. Bruce A. Hale M YL T YacdBs/ Pr.D., Manaaar
~ Secticn Supervisor Instrumentad Analysis Div.
SAH/ ams COMMERCIAL TESTING & ENGINEERING CO.
Onginal Cooy Watermarked ?
For Your Pr WOn
r otecy 4 ‘};&
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9/-F207-032-03 ~ -2- y December 3, 1980

Total and dissolved Aluminum, Beryllium, Cadmium, Chromium, Copper, Iron,
Lead, HManganese, Nickel, Silver, Thallium, Zinc and Barium were &11 analyzed
by flame atomic absorption and Selenium and Arsenic were determined by
nydride generation atomic absorption from the atove nrepared solutions.

Mercury was analyzed by cold vapor flameless atomic absorption using a
permangate/persulfate digestion of the original filtered and unfiltered
samples as described in EPA - Methods for Chemical Analysis of Waters and
Wastes 1979 {Method 245.1 - Manual Cold Vapor Techniques).

Uranium was determined by fluorimetry using the oriqinai filtered and un-
filtered samples.

Boron was analyzed colorimetrically by the EPA Methods for Chemical Analysis
of Waters and Wastes, 1979 (Method 212.3 - Curcumin).

Hexavalent Chromium was analyzed colorimetrically by the procedures of
Standard Methods, 14th Edition. Total Hexavalent Chromium data is of little
significance since to be colored the Chromium needs to be in solution.

For ail Chromium to be in solution requires an acid digestion which oxi-
dizes all the Chromium to a hexavalent state. This data was determined on
an unfiltered undigested sample.

The results of these analyses are presented in Table MNo. 1 and are reported .
( in milligrams per litre (mg/1) on the following page. -

L

COMMERCIAL TESTING & ENGINEERING CO.

Original Cooy Watermarked

Far Your Protection :iE
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES. 328 NORTH LA SALLE STREET, CHICAGO. ILLING!S 60601 AREA COQE 312 726-8434

L

S1eCld 19089
Heply to
Instrumentai Analysis Division Phone: 303-278-8521
490 Qrchard Street

Golden, CO 80401
December 3, 1980

Mr. Jack Gillespie T e — e
C F &I Steel Corp. @,E,'E;er;g;am

P.0. Box 316 ,'j( ! |

Pueblo, CO 81002 1 |
i = ‘J :vcl_;' ’]‘J

RE: IAD #97-F208-032-13 T

Release No: R26630 T
P.O. 5 M26144

()
Lt
1
]

2
~
=
>
n
=

Analytical Report

Thirteen water samples were received for analyses on October 2, 1980.
These samples were given our identification IAD #97-F208-032-13.

The samples were analyzed for total Iron, Zinc, Manganese (on both the
preserved and non-preserved portions) and dissolved Iron, Zinc, Manganese,
Magnesium and Calcium by flame atomic absorption. ODissolved Sodium and
Potassium were analyzed by flame emission., Total Selenium {gn both the
preserved and non-oreserved portions) was determined by hydride generation
atomic absorption. All samples to be analyzed for total metals were first
subjected to a rigorous digestion in nitric and hydrochloric acids.

Boron was determined colorimetrically; Sulfate turbidimetrically and

Chloride and Fluoride by specific ion electrode using the procedures of EPA -
Methods for Chemical Analyses of Water and Wastes, 1979. Dissolved Solids
{T0S) and Suspended Solids (1SS) and 0i1 and Grease were determined
gravimetrically by the procedures of Standard Methods, l4th edition.

pH, Carbonate, Bicarbonate, Alkalinity, Hardness and Specific Conductance
were all done by Standard Methods procedures. In addition, Hardness was
calculated from the dissolved contributing species (Ca, Mg, Mn, etc.) and
compared against the titrated value. Sodium absorption ratio and Iom balance
were also calculated and compared against TOS and Specific Conductance data.

The results of these analyses are presented in the tables below and are
reported in milligrams per litre {mg/1} except pH or as otherwise noted.

BILLINGS T « BANMINGRAM &L « CRARLESTON &y o CLARKIBUAG WY + CLLVELAND, OW - JEMVER, 20 - GOLOEN GO + HEMORASON WY ¢ JASFER AL . MICDLESAOAG aY
MOBILE AL » MEW BETHLENEM, PA « NEVW GRLEAMNS 1 & « NORFOLK VA + PALISAOE. CO » PIREVILLE KY - SALINA UT .50 HOLLAND IL = TOLERQ Q.+ VANCOUVER B C Cak



Note: For values near the detection 1limit:

1) The detection level is defined as twice the standard deviation of the noise .
ievel, or in practical application, twice the noise level.

2) Results may be reported with 663 confidence, by definition, at ! standard
deviation of the detecticn limit. In practical application, results
approaching the detection limit are only gocod (95% confidence) plus or minus
2 times the detection limit. This is why values differ between dissolved
and total metals or between preserved and non-preserved total metzls when
the values approach the detection limit. This is the limitation cof the
instrumentation alone, regardless of analytical problems with preservation,
contamination, or loss in digestion, which can be assumed negated in order
to get results to fall in this range.

Several samples have ion balance problems. The major anions and cations were
reanalyzed to check for analytical errors. In an attempt to reconcile these pro-
blems, several other checks were made:

1) Hardness values were checked between data calculated from dissolved Calcium,
Magnesium and Manganese analyses, and data obtained by hardness titration;

2) The total amount of dissolved solids was calculated from the values obtained
in individual analyses and compared with the amount of dissolved solids
determined gravimetrically,

L)
—

The ratio of dissolved soiids (in mg/1) to specific conductance (in umhos/cm)
was checked to see if it was in an acceptable range (0.55 - 0.70). Those
samples with poor ion balances seem to check fairly well in these categories. -

L AMG Wi

BT'ce A. Hale Mo LY Jac s, Ph.D., Mngr.
Section Supervisor Instrume al Analys1s Div,
as

COMMERCIAL TESTING & ENGINEERING CO.
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Parameter

[ron {(total, preserved)

‘ron (total, non-preserved)
Iron (dissolved)

anganese (total, preserved)
anganese (total, non-preserved)
HManganese {dissolved)

Zinc (total, preserved)

<inc (total, non-preserved)
Zinc (dissolved)

Selenium {total, preserved)
Selenium (total, non-preserved)
Calcium (dissolved}

vzanesium (dissolved)

fotassium (dissolved)

Irdium (dissclived)

Zoron (total)

Alkalinity (as CaCO3)
(dissolvéd)

Sicarbonate

.irodonate

chloride

rluoride

Garaness (tit) as CaCO3
<erdness (calc) as CaC0,4

Sulfate

Specific Conductance {.mhos/cm)
7DS (gravimetrically)

705 (calc)

7SS

0i1 and Grease

Sodium Absorpticn Ratio

lon Balance

COMMERCIAL TESTING & ENGINEERING CO.

Table Mo.
(mg/1)

9/30/80  2:25 pm

1

Dulin Weld

0.04
0.06
0.04
0.008
0.012
<0.002
0.025
0.016
0.021
<0.002
0.003
50
7.5
1.5
2.2
0.14
157

192
0
5.4
0.25
152
156
8.0
9.0
300
129
172
21

0.1
1.6

2 & Copy Watermarhked
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e Trl (Oate, £-.el

iron (total, preserved)

iron (teotal, ron-preserved)
'ron (dissolved)

“anganese (totai, preserved)
'Manganese (total, non-preserved)
“anganese {dissolved)

Zinc (total, preserved)

Zinc (total, ncn-preserved)
Zinc {dissolved}

Selenium (total, preserved)
Selenium (total, non-preserved)
Calcium (dissolved)

magnasium (dissolved)

“stassium (dissolved)

S2dium (dissolved)

Zsron (total)

Slkalinity {as CaCO3}
(dissolved)

Sicarbonate

Carbonate

Chlorids

Tluorids

Laraness (tit) as CaCO3
ierdness (calc) as Cal0,
iyl

Suliate

Specitic Conductance (ymhos/cm)
70S {gravimetrically)
705 (cale)

TSS

Ji1 and Grease

Socdium Absorption Ratio

icn Balance

Table Ho. 11

(mg/1)

AP a0 £.30° 778
Al-1-1 Al-2-1 Al-3-3 Al-4-2
10/1/30 10/1/80 10/1/30 10/1/80

124 123 105 25

104 142 115 25

0.03 0.02 0.65 0.02

1.95 1.73 5.0 1.09

1.57 1.66 4.6 1.09

0.57 0.73 3.6 0.74

0.31 0.38 0.28 0.17

0.25 Q.40 0.28 0.11

0.025 <0.003 0.003 0.005
<0.002 0.012 0.003 <0.002

0.003 0.014 0.004 <0.002

74 59 a5 77

13.0 11.1 11.4 15.4

2.3 3.1 4.5 3.1

12.7 153 11,0 52

0.17 0.25 0.20 0.30

180 331 225 266

220 404 274 348

0 6 Q 0

10 19 28 12

0.28 0.35 0.47 0.35

237 212 200 231

239 193 159 257

7.9 8.2 7.3 7.8

77 125 2.5 78

460 900 480 650

280 470 252 368

341 580 246 412

1530 1730 682 447

0.5 4.8 0.4 1.4

0.4 2.3 7.2 0.9

COMMERCIAL TESTING & ENGINEERING CO.

s ~3. Cobv Watermareed
- Your Protaguion
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Farameter

iron (total, preserved)

Tron (total, nan-preserved)
[ron (dissolved)

Marganese (total, preserved)
Manganese (total, non-preserved)
Manganese (dissolved)

Zzinc (total, preserved)

Zinc (total, non-preserved)
Zinc (dissolved)

Selenium {total, preserved)
Selenium (total, non-preserved)
Calcium (dissolved)

“zgnasium (dissolved)

Potassium {dissolved)

sodium (dissolved)

Soron (total)

Alkalinity (as CaC0s)
(dissolved)

Sicarbonate

cerbonate

Chleride

Fluoride

<ardness (tit) as CaC0,
izrdness (calc) as €aC0,
Sulfate

fnzcific Conductence (pmhos/cm)
T0S (gravimetricaily) -

TS {calc)

1SS

Qil and Grease

Sodium Absorption Ratio

ion Balance

COMMERCIAL TESTING & ENGINEERING CO.

Table ilo.

111

'l

P.R. Upstream Allen
Bump 10/1/80

0.10
0.09
0.02
0.025
0.020
0.008
<0.004
<0.004
<0.003
£0.002
0.002.

0.25
i29

152

3.8
0.31
150
171
8.5
37
310
138
190

0.2
-1.3

E

P.R. Downstream All

Dump 10/1/80

=1
LR v}

0
0.43
0.02
0.025
0.023
0.008
<0.007
<0.004
<0.003
<0.002
<0.002

8.9
1.5
5.6
0.15
124

151

P peed
4= U .
I

£ rd

175
17¢€

—
o ra

. Copv WWatermarxed
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Parameter

[ron {total, preserved)

Iron (total, non-preserved)
'ron {dissolved)

¥anganese {total, preserved)
1sanganese (total, non-preserved)
ianganese (dissolved})

Zinc (total, preserved)

Zinc {total, non-preserved)
Zinc (dissolved)

Selenium (total, preserved)
Selenium (total, non-preserved)
Calcium (dissolved)

tegresium (dissolved)

Potassium (dissolved)

Scdium (dissolved)

Sorcn (total)

Alkalinity (as CaCO3)
(dissolved)

Bicarbonate

Cartonate

Chlcride

Flucride

sarcness (tit) as CaCo,
Hardness (calc) as CaCO3
olel

Sulfate

Specific Conductance (umhos/cm)
T0S (gravimetrically)
TDS (calc) -

TSS

0il and Grease

Sodium Absorption Ratio

lon Balance

Table No. 1V
(mg/1)

Allen Discharge

J
P.R. Upstream

10/1/80 Allen-10/1/80
2.0 0.16
1.3 0.20
0.04 0.02
0.014 0.031
0.014 0.021

<0.004 0.011
0.25 0.016
0.03 <0.004
0.020 <0.003
0.020 <0.002
0.024 <0.002
12 52
4.0 8.8
5.0 1.4
279 5.4
0.19 0.14
487 129
524 152
34 3
12 3.8
1.40 0.26
52 153
46 166
8.6 8.5
218 39
1400 310
220 192
828 190
29 20

<2 <2
17.8 0.2
5.5 -0.4

COMMERCIAL TESTING & ENGINEERING CO.

Allen-
0.

P.R. D?t 1'!3

o o O O o O

52
9.
1.
10
0.

4

89

.34

.02

.029
.022
011
014
.004
.003
.002
.002

3
3
.2
18

14

8

3.8

0.
15
16

26
0
8
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Table No. V

(mg/1 S
< g
Maxwell Discharge P.R.Upstream P.R.Downstres
farameter 10/1/80 Maxwell-10/1/80 Maxwell-10/1/.
Iron (total, preserved) 0.18 0.11 0.39
"ron {total, non-preserved) 0.08 0.09 0.35
[ron {dissolved) 0.02 0.01 0.03
“langanese (total, preserved) <0.007 0.013 0.023
Manganese {total, non-preserved) <0.007 0.013 0.014
Manganese (dissolved) <0.004 <0.004 0.011
Zinc (total, preserved) <0.004 ¢.008 0.044
Zinc {total, non-preserved) <0.004 <0.004 <0.004
Zinc (dissolved) <0.004 ' <0.003 0.003
Selenium {total, preserved) <0.002 <0.002 <0.902
Selenjum (total, non-preserved) <0.002 _ <0.002 <0.002
Calcium (dissolved) 4.2 49 50
agnesium {dissolved) 2.1 9.1 9.4
Potassium (dissolved) 2.3 1.7 1.5
Scdium (dissolved) 285 14.3 9.5
Soron (total) Q.34 0.22 0.33
Alkalinity (as CaC0,) 699 143 131
(dissolvéd)

bicarbonate 776 156 148
carbonate ' 38 g 5
Chloride 36 6.0 5.4
Fluoride 6.8 0.35 0.35
rardness {tit) as CaCO, 23 136 136
tardness (calc) as CaC0,4 19 160 164
aH 8.9 8.5 8.4
Sulfate 13 47 33
Specific Conductance (umhos/cm) ' 1300 320 310
DS (gravimetrically) - 793 169 166
DS (calc) 775 215 190
TS5 7 11 4
Gil and Grease <2 _ <2 <2
Sodium Absorption Ratio 28.4 0.5 0.3
Ton Balance 8.0 1.0 -1.5

COMMERCIAL TESTING 8 ENGINEERING CO.

- Coes Watermarxeg
s Y our Frotection ‘ k
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COMMERCIAL TESTING & ENGINEERING CO. .
GEWERAL OFFICES. 228 NORTH LA SALLE STAEET. CHICAGS. ILLINGIS 80601 AREA CODE 212 726-8434
gy 1908
Reply to
Instrumental Analysis Divisian Phone: 303.:278-9521
490 Orchard Street
Golden, CO 80401 April 6, 1981

Mr. Jack Gillespie

CF &l Steel Corporation
P.0. Box 316

Pueblo, CO 981002

RE: [IAD #97-G017-032-12
P.O. #M26144
Release #26689

ADDENBUM TO ANALYTICAL REPCRT

Qur report sent March 31, 1981, for our batch number [AD #97-G017-032-12

was lacking data for Chiorine determinations gn twelve water sampies. _
As stated in that report, Chloride was determined by specific fon electrode .
methods. The results of these determinations (which were included in "
the ion balance calculations on the March 31 report) are presented in

Table No. I below, and are reported in milligrams per litre (mg/1).

Table No. I
mg/1

Sample Chloride
Purgatorie R Upstream

Allen Min2 DJump 2.6
Allen Upstream 2.8
Purgatorie R Downstream
~ Allen Mine Dump 2.5
Purgatorie R Below

Alten Mine 4.2
Allen Mine Discharge 8.5
Allen Mine Well ’

Below Dump /' -.7- 6.9
Allen Mine Well o

Upstream Dump .-~ 7/ 6.9
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sample Chloride
Purgatorie R Above

Maxwell 3.2
Purgatorie R Below

Maxwell 4.0
Maxwell Mine

Discharge 29
AL-4-2 17
AL-3-3 4.4

If there are any questions concerning these results, please call.

A

éZ:i{,Lccg; /<llé;£;£éi/

Ph.D., Tingr.
Analysis Div.

Bruce A, Hale Jac
Section Supervisor Instrument

cc: David McWhorter
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL QOFFICES. 228 NORATH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE %% T26-8424

L

Reply to .
Instrumental Analysis Division Phone: 303-278-9521
490 Orchard Street

Gotden, CO 80401 March 31, 1981

Mr. Jack Gillespie

C F &1 Steel Corporation
P.0. Box 316

Pueblo, CO 81002

RE: IAD #97-G017-032-12
P.0. # M26144
Release # 26689

Analytical Report

Twelve samples were received for analyses on February 23, 1981. These
samples were given our identification IAD #97-G017-032-12.

A portion of each sample was first filtered for analyses of dissolved
constituents. Part of this filtrate was lightly digested for dissolved
metals. Also, a non-filtered portion of each sample was given a rigorous
digestion in hydrochloric and nitric acids. The digested solutions were
then analyzed for Total and Dissolved Iron, Manganese, and Zint and for
Dissolved Calcium and Magnesium by fiame atomic absorption. The Dissolved
solution was also analyzed for Sodium and Potassium by flame emission.
Selenium was analyzed on the total preparation by hvdride generation atomic
absorption.

Boron was determined colorimetrically by the curcumin method. Sulfate was
determined turbidimetrically using the procedures of Standard Methods, 14th
edition.

Conductivity, pH, Chloride and Fluoride were determined by specific ion
electrode methods.

Total Suspended Solids (TSS) and Total Dissolved Solids (TDS) were found
gravimetrically by Standard flethods.

Hardness was found by Titration as was Total Alkalinity. Carbonate and
Bicarbonate were found from the Alkalinity calculation,

In addition, TDS, Hardness, lon Balance and Sodium Absorption Ratio {SAR)
were calculated from the dissolved constituents as a check of the analyses.

The results of these analyses are presented in the foilowing tables and are ..
reported in milligrams per litre {mg/1) except pH or as noted. TS
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g Table No. I -
mg/ 1
.\ Purgatorie R Allen Purgatorie R Purgatorie R
Upstream Allen | Downstream Allen Below Allen
Parameter Mine Dump Upstream Mine Dump Hine
Sodium(dissolved) 9.33 9.02 9.23 57.2
Calcium " 51.1 50.0 52.4 44.2
Magnesium " 11.1 10.7 11.2 10.0
Potassium " 1.17 1.18 1.16 1.74
iron (total) 0.11 0.13 0.09 0.19
Iron (dissolved) 0.04 0.02 <0.01 < 0.01
Zinc (total) <0.008 < 0.008 <0.008 < 0.008
Zinc (dissolved) 0.051* 0.051* <0.008 < 0.008
Manganese {total) 0.03 0.04 0.02 0.03
Manganese {dissolved) 0.02 0.03 0.02 0.03
Selenium (total) <0.001 < 0.001 <0.001 0.005
Boron 0.10 0.08 0.04 0.09
Total Alkalinity
(as CaC03) 140 143 140 201
Bicarbonate 171 174 171 245
.\ Carbonate 0 0 0 0
’F;}//u/ggjg% 0.11 0.40 0.40 0.6l
pH 7.9 8.0 8.1 8.0
Sulfate 55 54 55 77
Conductance {umhos/cm) 241 337 354 505
TDS 203 222 209 252
T0S (calc) 216 215 217 317
7SS 12 15 14 20
Hardness {titr) 176 175 176 159
Hardness (calc) 173 © 169 177 152
SAR 0.3 0.3 0.3 2.9
Ion Balance 0.9 1.6 0.4 1.0
Anions ( meg/1) 4.0 4.1 4.0 5.8
Cations (meg/1) 3.9 3.8 4.0 5.6
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Table No. 11

C

COMMERCIAL TESTING & ENGINEERING CO.

AT wi. eio @
( - soen A-2-1 w?ltf Yoy rorait
Allen Mine Allen Hine Well Allen Mine 4ell
Parameter Discharge Below Cumo Upstrean Dump
Sodium (dissolved) 308 79.9 13.9
Calcium b 8.7 50.1 53.8
Magnesium " 3.55 10.2 11.4
Potassium " 6.18 1.95 1.60
Iron {total) 0.87 14,1 28.1
Iron {(dissolved) 0.06 < 0.01 < 0.01
Zinc (total) <0.008 0.020 0.021
Zinc (dissolved) <0.008 < 0.008 < 0.008
Manganese (total) 0.006 1.09 0.678
Manganese (dissolved) <0.006 1.07 0.513
Selenium (total) 0.026 0.003 < 0.001
Boron 0.06 0.07 0.12
Total Alkalinity
{as CaCO3) 492 289 166
Bicarbonate 574 353 203
Carbonate 13 0 0
Fluoride 1.95 0.40 0.35
pH 8.6 3.0 7.7
Suifate 204 52 62
Conductance{umhos/cm) 1320 587 422
TDS 799 345 296
TDS (calc) 838 379 257
TSS 28 145 172
Hardness (titr) 35 169 213
Hardness (calc) 36 167 194
SAR 22 2.7 J.4
Ion Balance 0.4 0.7 1.6
Anions (meg/1) 14.4 7.1 4.8
Cations (meg/1) 14.3 6.9 4.5
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Table No. 1]I

{mg/T}
0.
Purgatorie R Purgatorie R Haxwell Nine

Parameter Above Maxwell Below Maxwell Oischarge
Sodium (dissolved) 19.8 19.0 308
Calcium " 46.9 46.7 6.9
Magnesium " 10.4 10.5 11.6
Potassium " 1.28 1.28 2.49
Iron (total) 0.10 0.09 0.55
Iron (dissolved) < 0.01 < 0.01 < 0.01
Zinc (total) < 0.008 < 0.008 < 0.008
Zinc (dissolved) 0.032* 0.016" < 0.008
Manganese (total) 0.03 0.03 0.006
Manganese (dissolved) < 0.01 0.02 0.006
Selenium (total) 0.002 < 0.003 < 0.004
Boraon 0.09 0.10 0.13
Total Alkalinity
(as CaCOS) 149 158 704
Bicarbonate 182 192 790

.\ Carbonate 0 0 34
Fluoride 0.37 Q.37 5.1
pH 8.1 8.2 8.8
Sulfate 59 55 14
Conductance {pmhos/cm} 368 379 1250
T0S 234 206 729
T0S (cale) 232 233 806
7SS 8 13 46
Hardness (titr) 173 170 12
Hardness (calc) 160 : 160 65
SAR — 0.7 0.7 16.0
Ion Balance - 1.3 2.1 2.0
Anions (meg/1) 4.3 4.4 15.5
Cations (meg/1) 4.1 4.1 14 .8

'
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Table No. [V
(mg/1}
(
Wit .50 AT

Parameter Al-2-2 Al-3-3
Sodium (dissolved) 70.9 16.4
Caicium (dissolved) 78.9 61.9
Magnesium {(dissolved) 19.4 14.7
Potassium (dissolved} 2.00 2.39
Iron (total) 40.8 54.6
Iron {dissolved) <0.01 0.13
Zinc (total) 0.124 0.134
Zinc (dissolved) <0.008 <0.008
Manganese (total) 0.98 6.14
Manganese {dissolved) 0.77 5.09
Selenium (total) <0.001 0.002
Boron 0.09 0.09
Total Alkalinity
(as CaC03) 330 240

( Bicarbonate 403 292
Carbonate 0 0
Fluoride 0.38 0.53
pH 8.0 7.9
Sulfate 90 34
Conductance {umhos/cm) 730 472
TOS 368 143
ToS {calc)
T3S 318 668
Hardness (titr) 131 229
Hardness (calc) _ 278 224
SAR 1.9 0.5
Ion Balance 1.1 1.5
Anions {meg/1) 9.0 5.6
Cations (meg/1) 8.7 5.4

* There seems to be some Zinc contamination in some of the field filtered
splits. This problem did not arise with laboratory f11tered splits of
&. samples that had been received raw.
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. cuy questions concerning these resuits, please cali

Lo HL1

L—‘{-—L,-
Bruce A, Hale
Section Supervisor

cc: David McWhorter
F+. Collins
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 728 HORTH LA SALLE STREET, CHICAGD. :LLINCIS 80501 - AREA COOE 312 728.8434 .
W

Reply to
Instrurnent Analysis Division Phone: 303-278-3521
490 Qrchard Street
Golden, CO B0401
June 17, 1981

Mr. Jack Gillespie
C F &1 Steel Carp.
P.0. Box 316
Pueblo, CQ 81002

Pe: 1AD #97-G374-032-12
P.0O. #M26144
Release #R26694

Analytical Report

Twelve water samples were received for analyses on April 14, 1981, These
samples were given our identification #97-6G374-032-12.

Several discrepancies were discovered in our June 9, 1981, report. The
data herein is an updated version and this report is to be substituted for
the June 9 report.

-

For your edification the changes are as follows: Full sample identification
including temperatures and water levels are used herein; pH values were
rechecked for the "Allen Mine Discharge" and for the "P River above the
Maxwell Discharge" and those values are included herein; a typographical error
vyas made on the hardness data for the "P River below Allen Refuse", and

the correct values are included herein, We regret any problems this may have
caused and that these discrepancies were not noticed sooner.

Two litre bottlies of water were received for each of the twelve sampiing sites.
The contents of one bottle from each site were filtered and aliquots were
digested and analyzed for dissolved constituents. Unfiltered aliquots from

the remaining twelve bottles were subjected to a rigorous digestion in nitric
and hydrochloric acids and then analyzed for total metals.

The samples were analyzed for total and disselved Iron, Zinc, and tianganese
by flame atomic absorption. Dissolved Calcium and Magnesium were also
analyzed by flame atomic absorption. Dissolved Sodium and Potassium were
analyzed by flame emission. Total Selenium was determined by hydride
generation atomic absorption.

el

Chlf.‘ll; \;lmllul

CVER 40 BRANCH LABORATORIES STRATEGICALLY LDOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES
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Boron was determined colorimetrically, Sulfate turbidimetrically, and
Chloride and Fluoride by specific jon electrode using the procedures of
EPA Methods for Chemical Analyses of Water and Wastes, 1979. Total Dissolved
Solids (TDS) and Total Suspended Solids (155) were determined gravimetrically
by the procedures of Standard Methads, 14th edition. T0S is also calculated
using the weights of constituents found in individual analyses. Alkalinity,
Bicarbonate, Carbonate and Hardness were determined titrimetrically according
to procedures of Standard Methods, 14th edition. Hardness was calculated from
the dissolved parameters and compared with the titrated values. Specific
Conductance and pH were determined by electrode response. Sodium Absorpticn
Ratio and lon Balance were also calculated and compared against TDS and
Specific Conductance data.

The results of these analyses are presented in the tables and are reported in
milligrams per litre {mg/1) except pH or otherwise noted. (Regrettably, both
bottles for "P River below Allen Refuse"” were filtered, so no analyses can be
reported on the total metals.)

: | / p
S AL Y b T

Bruce A. Hale M. L. Jacebs, Ph.D., Mngr.
Section Supervisor Instrumqﬁta] Analysis Div.
as
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~ TABLE]NO. I -
mg .
{
AL 3-3 Maxwell AL 4-2 AL-1-1 Allen Mine AL-2-1
4-13-381 &:4OPM 4-13-81 g:OOPM 4-13-81 11:30 4-13-81 11:45
Temp. 43° F Temp. 48° F Temp. 46° F Temp. 50° F
Parameter HEO Level 6.10' 520 Level 8.77' qgo Level 8.55" H20 Level 14.37'
Iron, total 6.31 3.40 4.77 1.34
Zinc, total 0.131 0.133 *0.052 0.019
Manganese, total 5.65 1.08 1.00 1.05
Selenium, total <0.003 <0.003 <0.003 <0.003
Boron, total <0.05 <0.05 <Q0.05 <0.05
Chloride 5.4 19 4.6 3.4
Fluoride 0.31 0.28 0.20 0.24
pH 7.3 7.8 7.6 7.3
Sulfate 29 60 65 54
Conductance, (umhos/cm) 440 750 400 580
TDS 300 400 292 394
T0S calculated 282 391 253 374
TSS 134 424 880 - 170 .
( iun, dissolved 20 61 15 68 il
Calcium, dissolved &7 72 61 61
Pctassium, dissolved 5.2 3.7 3.3 3.9
Magnesium, dissolved 12.4 14.3 9.69 9.60
[ron, dissolved 0.565 0.03 0.03 0.04
Zinc, dissolved <0.005 0.086 0.103 <0.005
Manganese, dissolved 0.802 0.688 0.657 1.04
Alkalinity (as CaCO3) 233 295 152 283
Hardness, {(titr. as CaC03)217 220 186 173
Hardness, (calc, as CaC03)221 240 194 193
Bicarbonate 284 359 187 345
Carbonate 0 Q 0 0
[on Balance 0 0.6 -0.4 -0.2
SAR 0.6 1.7 0.5 2.1
* Note:The discrepancy between
Total and Dissolved Zinc
values was not resolved
even when the samples were
(b reprepared

COMMERCIAL TESTING & ENGQINEERING CO.
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TABLE No. I!{
(mg/!

Allen Mine Water
Discharge 4-13-31

Maxwell Discharge
4-13-81 12:30PM

Parameter 11:04AM Temp 599F Temg_SSoF

P. River-Above Max-
well Mine 4-13-81
1:20 Temp 60°F

. River-Belo:
Allen Mine 4.:
12:10PM Temp °

e B

Iron, total
; Zinc, total
Manganese, total
Setenium, total
8¢ron, total
Chloride
Fluoride
pH
Sulfate
I Conductance, {umhos/cm)
i TDS
+ TDS calculated
TSS
Sndium, dissolved
_ cium, dissolved
Polassium, dissolved
Magnesium, dissolved
Tron, dissolved
Zinc, dissolved
Manganese, dissolved
Alkalinity, (as CaCOy)
Hardness, (titr. as CaC0,)
Hardness, (calc, as CaC03)
Bicarbonate
Carbonate
[on Balance
SAR

0.310 0.60
<0.005 <0.005
<0.005 <0.005

0.024 <0.003
<0.05 <005

13 3.0

1.2 4.2

8.2 8.5

215 8

1400 1200

925 716

854 683

6 61

320 292

9.0 5.7

6.6 6.0

2.81 1.40

0.03 <0.01
0.005 0005
0.005 0.014

502 651

36 30

a4 20

602 739
5 27

0.5 0.7

23.9 28.4

COMMERCIAL TESTING & ENGINEERING CO.

0.08
<0.005
0.023
<0.003
<0.05
4.6
0.27
7.9
49
320
227
212
3
16
45
3.9
8.67
<0.01
0.005
0.014
146
158
148
178

1.9
0.6

0.10

<0.005

0.028

<0.003
<0.05

4.6 |
0.24

7.9

45 '
300 '
249

204

10

20

43

2.9

8.10

0.02

“0.005
<0.005

140

143

141

170

0.7
0.7
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' ) TABLE No. III L ]
{mg/1}
@
(T P. River-Below P. River-Below P. River-Upstream P. River-Upstrear
Allen Refuse Maxwell Mine Allen Mine Allen Mine s
4-13-81 &2:00 4-13-81 g:OOPM 4-13-81 %I:OOAM 4-13-81 &1:30
Parameter Temp. 56°F Temp. S58°F Temp, 50°F Temp. 54°F
Iron, total —.-- 0.08 0.15 0.10
Zinc, total ---- <0.005 <0.005 <0.905
Manganese, total ——-- 0.028 0.018 0.009
Selenium, total .a-- <0.003 <0.003 <0.003
goron, total <0.05 <0.05 <0.05 <0.05
Ciloride 4.6 5.1 4.1 4.6
Fluoride 0.23 0.29 0.21 0.24
pH —-- 8.1 8.3 7.8
Sulfate 33 48 38 39
Conductance, {ymhos/cm) 280 340 300 290
TOS 246 224 181 200
TODS calculated 185 223 174 205
TSS -———- 2 5 8
Se’ium, dissolved 7.5 20 7.9 7.3
Cz:cium, dissalved 43 52 42 ] 59
Potassium, dissolved 2.6 3.1 3.7 2.6
Magnesium, dissolved 8.77 7.77 7.51 7.95
[ron, dissolved <0.01 0.03 0.03 0.09
Zinc, dissolved <0.005 <0.005 0.014 <0.005
Manganese, dissolved 0.009 0.023 0.014 0.014
Alkalinity (as CaCO,) 123 149 123 147
Hardness, (titr. as CaC03)135 144 143 145
Hardness, {(calc, as CaCO3)143 162 136 180
Bicarbonate 159 T 182 150 179
Carbonate 0 ] 0 : 0
Ion Balance 1.7 -0.3 1.4 -0.5
SAR 0.3 0.7 0.3 0.2

If there are any questions concerning these results, please call.

C
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NEW ELK COAL

COMPANY LLC

February 28, 2022

Jared Ebert

Division of Reclamation, Mining and Safety
1313 Sherman St., Rm. 215

Denver, Colorado 80203

Re: New Elk Mine
Permit C-1981-012
2021 Annual Hydrology Report

Dear Mr. Ebert:

The New Elk Mine annual Hydrologic Monitoring Requirements are summarized in Table 27
Hydrologic Monitoring Frequency Requirements and Table 28 Water Quality Laboratory
Analysis attached to this letter report.

In general weather conditions at New Elk Mine were dry. There were only a couple snowstorms
at the beginning of the year. There were substantial precipitation events during the spring and
early summer. The end of the year did not have very many

There were no discharges throughout the year as detailed below. All required monitoring of
refuse, surface, and groundwater wells and rain water was completed in 2021. Monitoring of

NE-5-10a and NE-5-10b also begun this year, as mining in the Blue Seam again has started.

New Elk staff revised Table 27 to include Discharge Monitoring Site 010 and remove NPDES
Station 080 as it is outdated, as part of a Permit Revision to be submitted this year.

NPDES Discharge Monitoring

All NPDES discharges were monitored and reported to CDPHE on Discharge Monitoring Report
forms (DMRs). Copies of these reports have already been submitted to the Division (DRMS) and

are not duplicated herein.

New Elk Coal Company LLC: 12250 State Hwy 12, Weston, CO 81082
T:(719) 631-6140 F: (719) 868-2016 E: info@allegiancecoal.com W: www.allegiancecoal.com.au



Discharge Monitoring Site 001 did not discharge during 2021. Water flow to/from is managed
by a system of pumps with a gravity flow discharge through the primary if the water level
exceeds the discharge elevation of the primary decant spillway. Water has been pumped to
pond 001. And there was some withdrawal in the pond by pumping the water to the mine
water tank to be reused. These volumes and evaporation losses are tracked and reported to the
Pueblo District of the Colorado Division of Water Resources. These losses were compensated to

the stream by water New Elk has under lease from the Hill Ranch.

Discharge Monitoring of Site 004 (Pond 4) is no longer a requirement of the NPDES permit.

Throughout the year water levels were minimal and no discharges occurred.

Discharge Monitoring of Site 007 (Pond 7) held water throughout most of 2021. The pond did

not have any discharges throughout the year.

Discharge Monitoring of Site 008 (Pond 8) held minimal water throughout 2021. There were no
discharges throughout the year. The pond has held minimal water in it and has little sediment

build up since it was last cleaned in 2018.

Discharge Monitoring of Site 010 (SAE south of Pond 7) with minimal rainfall throughout the
year with no discharges. The outfall was monitored carefully throughout the year and
maintenance on the SAE was done. The maintenance included minor fixes to a silt fence,

cleaning of ditches, and a check dams.

RDA Monitoring Wells

Three monitoring wells, Th-201, TH-202, and TH-203, area located on the three lower reclaimed
benches of the mine’s Refuse Disposal Area. These wells penetrate the compacted refuse down

to the contact with the basal bedrock of the disposal area.



The intent is to monitor ground water at the refuse/bedrock contact and alert the operator to
potential problems that could arise from accumulation of ground water. The monitoring plan
calls for recording depths to water for these sites on a quarterly basis.

Readings were taken March 2, June 6, September 23, and December 21, 2021. This data is
summarized in Table 1 RDA Monitoring Wells following this report. No significant changes were

noted for any of the wells.

Surface and Groundwater Monitoring

Field data was taken in the second and fourth quarter for the Surface Water, Groundwater, and
Mine Water monitoring wells. The field data is compiled in Table 2 Field Data and notes for the
field data are shown in Appendix A Field Notes. This data is summarized in Table 3 Lab Analysis
following this report. For PRS-1 and PRS-4 there were no major changes in 2021 compared to
2020. Ground water wells Paw-1, Paw-2, Paw-8, and Paw-9 had similar field data from 2020 to
2021. Mine water wells New-2, New-4, NE-1-10, and New-3 also had similar field data from

2020 to 2021.

Laboratory Analysis was done on July 8 for Paw-1 and Paw-9 for the semi-annual test.
Laboratory Analysis was also completed on Paw-1, Paw-2, Paw-8, and Paw-9 on November 17.
On December 1 NEW-4 and NE-1-10 were sampled. On December 16 NEW-2, NE-5-10a, and NE-
5-10b were sampled. The lab analysis and field notes accidently added mislabeled these
samples as NE-6-10a and NE-6-10b. Finally on December 20 PRS-1 and PRS-4 were sampled.
The analytical results for these samples are shown in Appendix B Lab Analytics. This data was
compared to the historical information available in previous AHRs (see 2008 for best

tabulation): All observed data fell within the historical range of each parameter.

Analysis of Alluvial Groundwater Data

The groundwater wells did not show much change from 2020 to 2021. All data for Paw-1, Paw-

2, Paw-8 and Paw-9 were consistent with previous year’s data.



Rain Water Monitoring

2021 was a dry year. Snowfall was minimal throughout the first part of the year, followed by a
wet spring and early Summer seasons. There were only six events of over an inch of rainfall in a
24-hour period; the last occurrence was July 24. The rest of the year was dry until snowfall

began in December.

Comments
New Elk worked with DRMS in revising the water monitoring program in 2021 that amended

Table 27.

Please advise me if any additional information is needed.

Regards

Plcholss g

Nicholas Mason



Table 1 RDA Monitoring Wells

Depth to Water in Feet

Quarter Ql Q2 Q3 Q4
Date 2-Mar 6-Jun 23-Sep 21-Dec
Th-01 42.9 43 42.7 43.1
Th-02 70.7 71 71.1 71.1
Th-03 93.5 93.8 93.9 93.6




Table 2 Field Data

Second Quarter 2020

Surface Water

Groundwater Wells

Mine Water
PRS-1 PRS-4 PAW-1 PAW-2 PAW-8 PAW-9 NEW-2 NEW-4 | NE-5-10a | NE-5-10b | NEW-1-10 NEW-3
Date 22-Jun 22-Jun 8-Jul 22-Jun 22-Jun 8-Jul 4-Jun 4-Jun 15-Apr 9-Apr
Field Measurments
Depth to Water (ft) - - 7.7 16.3 33.9 15.2 346.5 353 305.3 421.6
Flow Rate (cfs) 79.380 76.430 - - - - - - - -
Ph (S.U.) 9.10 8.78 8.93 7.77 7.60 8.05 - - - -
Conductivity (pohms/cmz) 194 195 257 894 1165 1026 - - - -
Temperature (°C) 15.1 16.4 12.0 11.6 14.8 11.4 - - - -
Fourth Quarter 2020 Surface Water Groundwater Wells Mine Water
PRS-1 PRS-4 PAW-1 PAW-2 PAW-8 PAW-9 NEW-2 NEW-4 | NE-5-10a | NE-5-10b | NEW-1-10 NEW-3
Date 20-Dec 20-Dec 17-Nov 17-Nov 17-Nov 17-Nov 16-Dec 1-Dec 16-Dec 16-Dec 1-Dec 16-Dec
Field Measurments
Depth to Water (ft) - - 8 17.8 33.5 15.5 341.7 348.7 663.85 370.4 304.9 421.6
Flow Rate (cfs) 9.860 12.350 - - - - - - - - - -
Ph (S.U.) 8.85 8.67 8.90 7.40 7.23 7.96 8.16 8.25 9.11 8.35 10.98 -
Conductivity (uohms/cmz) 382 403 276 7 1302 1052 2.16 2.18 1733 836 1408 -
Temperature (°C) 1.2 1.7 9.2 7.96 11.7 12.6 15.7 18.8 21.7 17.7 12.1 -




Table 3 Lab Analysis

Surface Water Groundwater Wells Mine Water
PRS-1 PRS-4 PAW-1 PAW-9 PAW-1 PAW-2 PAW-8 PAW-9 NEW-2 NEW-4 | NE-5-10a | NE-5-10b | NEW-1-10
Date 20-Dec 20-Dec 8-Jul 8-Jul 17-Nov 17-Nov 17-Nov 17-Nov 16-Dec 1-Dec 16-Dec 16-Dec 1-Dec
Laboratory Analysis
Total Suspended Solids (TSS) (mg/1) <5 5 59.0 6.0 23.0 340.0 96.0 14.0 <5 <5 13.0 26.0 5.0
Carbonate (mg/1) <2 4.3 <2 <2 <2 <2 <2 <2 54 89.5 136 17.7 323
Bicarbonate (mg/I) 136 137 102 417 116 414 487 442 1070 1180 938 458 404
Chloride (mg/1) 2.19 2.31 14.20 20.60 11.90 18.70 35.30 17.90 9.07 11.50 5.47 5.29 7.14
Sulfate (mg/l) 40.2 41.2 3.6 85.8 3.1 52.3 135.0 77.0 143.0 19.0 1.8 13.3 21.0
Manganese total (Mn) (mg/l) 0.023 0.034 0.091 0.011 0.084 1.710 1.200 1.100 0.052 0.011 0.013 0.034 <0.01
Manganese dissolved (Mn) (mg/l) <0.01 0.011 <0.01 <0.01 0.058 1.080 0.049 <0.01 0.017 <0.01 <0.01 0.017 <0.01
Calcium (Ca) (mg/1) 48.3 49 14.7 69.5 18.9 89.6 103.0 68.7 11.4 54 2.6 <0.008 2.3
Magnesium (Mg) (mg/l) 8.00 8.15 8.12 19.30 9.15 17.40 22.80 18.30 5.01 2.75 0.82 0.31 2.54
Potassium (K) (mg/I) 1.54 1.50 1.74 2.35 1.51 2.75 1.79 2.44 6.98 5.32 2.89 1.42 4.12
Sodium (Na) (mg/l) 6.99 7.55 18.6 111.0 17.9 76.8 149.0 123.0 487 526 417 189 304
Iron (Fe) (mg/1), Total Dissolved <0.06 <0.06 0.196 0.06 <0.06 0.816 <0.06 <0.06 0.13 <0.06 <0.06 0.161 <0.06
Iron (Fe) (mg/l), Total Recoverable 0.165 0.259 25.60 0.33 10.20 83.30 5.63 0.84 0.88 0.13 0.43 1.79 0.22
Sodium Absorption Rate (SAR) 0.25 0.27 0.98 3.10 0.86 2.00 3.50 3.40 31 47 59 31 33
Total Dissolved Solids (TDS) (mg/1) 216 216 130 592 124 480 754 578 1360 1400 1100 510 826
Hardness (Calculated) (mg/1) 154 156 70 253 85 295 351 247 49 25 10 7 16




Table 4 New Elk Rain Gauge Data

Date Rain Fall(in) Date Rain Fall(in) Date Rain Fall(in) Date Rain Fall(in) Date Rain Fall(in)
1-Apr 0.0 9-May 0.0 16-Jun 0.0 24-)ul 0.1 31-Aug 0.0
2-Apr 0.0 10-May 0.2 17-Jun 0.0 25-Jul 0.1 1-Sep 0.4
3-Apr 0.0 11-May 0.2 18-Jun 0.0 26-Jul 0.4 2-Sep 0.0
4-Apr 0.0 12-May 0.5 19-Jun 0.0 27-Jul 0.0 3-Sep 0.0
5-Apr 0.0 13-May 0.0 20-Jun 0.0 28-Jul 0.0 4-Sep 0.0
6-Apr 0.0 14-May 0.0 21-Jun 0.0 29-Jul 0.0 5-Sep 0.0
7-Apr 2.0 15-May 0.0 22-Jun 0.0 30-Jul 0.0 6-Sep 0.0
8-Apr 0.0 16-May 0.0 23-Jun 0.0 31-Jul 0.0 7-Sep 0.0
9-Apr 0.0 17-May 0.0 24-Jun 0.0 1-Aug 0.0 8-Sep 0.0
10-Apr 0.0 18-May 2.0 25-Jun 0.0 2-Aug 0.7 9-Sep 0.0
11-Apr 0.0 19-May 0.4 26-Jun 0.0 3-Aug 0.0 10-Sep 0.0
12-Apr 0.0 20-May 0.1 27-Jun 0.0 4-Aug 0.4 11-Sep 0.0
13-Apr 0.0 21-May 0.0 28-Jun 0.7 5-Aug 0.0 12-Sep 0.0
14-Apr 0.0 22-May 0.2 29-Jun 0.1 6-Aug 0.0 13-Sep 0.0
15-Apr 0.0 23-May 0.0 30-Jun 0.2 7-Aug 0.0 14-Sep 0.0
16-Apr 0.0 24-May 0.0 1-Jul 0.2 8-Aug 0.0 15-Sep 0.5
17-Apr 1.5 25-May 0.0 2-Jul 0.1 9-Aug 0.0 16-Sep 0.0
18-Apr 0.0 26-May 0.0 3-Jul 0.1 10-Aug 0.0 17-Sep 0.0
19-Apr 0.0 27-May 0.0 4-Jul 0.5 11-Aug 0.0 18-Sep 0.0
20-Apr 0.0 28-May 0.0 5-Jul 0.3 12-Aug 0.0 19-Sep 0.0
21-Apr 0.0 29-May 0.0 6-Jul 0.0 13-Aug 0.0 20-Sep 0.0
22-Apr 3.0 30-May 0.0 7-Jul 0.0 14-Aug 0.0 21-Sep 0.0
23-Apr 0.0 31-May 0.0 8-Jul 0.0 15-Aug 0.0 22-Sep 0.0
24-Apr 0.0 1-Jun 11 9-Jul 0.0 16-Aug 0.4 23-Sep 0.0
25-Apr 0.0 2-Jun 0.0 10-Jul 0.0 17-Aug 0.0 24-Sep 0.0
26-Apr 0.0 3-Jun 0.0 11-Jul 0.0 18-Aug 0.0 25-Sep 0.0
27-Apr 0.0 4-Jun 0.8 12-Jul 0.0 19-Aug 0.0 26-Sep 0.0
28-Apr 0.0 5-Jun 0.0 13-Jul 0.0 20-Aug 0.0 27-Sep 0.0
29-Apr 0.0 6-Jun 0.0 14-Jul 0.0 21-Aug 0.0 28-Sep 0.2
30-Apr 0.0 7-Jun 0.1 15-Jul 0.4 22-Aug 0.0 29-Sep 0.0
1-May 0.0 8-Jun 0.1 16-Jul 0.0 23-Aug 0.0 30-Sep 0.5
2-May 0.0 9-Jun 0.0 17-Jul 0.0 24-Aug 0.0

3-May 0.0 10-Jun 0.0 18-Jul 0.0 25-Aug 0.0

4-May 0.2 11-Jun 0.0 19-Jul 0.0 26-Aug 0.0

5-May 0.0 12-Jun 0.0 20-Jul 0.0 27-Aug 0.1

6-May 0.0 13-Jun 0.0 21-Jul 0.0 28-Aug 0.0

7-May 0.0 14-Jun 0.0 22-Jul 0.0 29-Aug 0.0

8-May 0.0 15-Jun 0.0 23-Jul 1.4 30-Aug 0.0




Table 27 Hydrologic Monitoring Frequency Requirements

Site

Water level or flow

Field Measurements

Laboratory Analysis

NPDES List

PRS-1

A

PRS-1a**

Q

PRS-4 (aka NEOSO0)

A

PRS-4a**

S
Q
S
Q (then S)

S
Q
S
Q (then S)

Q (then A)

TH-201

TH-202

TH-203

Q
Q
Q

PAW-1

S

S

S

PAW-1a**

Q (then's)

Q (then's)

Q (then's)

PAW-2

S

S

A

PAW-8

S

S

A

PAW-9

S

S

S

NEW-2

>

>

NEW-3

NEW-4

NE-1-10

NE-6-10a *

NE-6-10b *

NM-20 *

NM-21 *

NM-22 *

NM-23 *

SF-2 *

jojjoljeljel el o) ol il Ral Rl id

jeljeljelieliolie) il PPy

jeljoljelie] el el iolpd P

NPDES Stations

NE 001 (Pond 1)

NE 004 (Pond 4)

NE 007 (Pond 7)

NE 008 (Pond 8)

NE 010 (Outfall 10)

NE 011

NE 012

+ |+ |+ |+ [+ [+ |+

KEY S=Semi annually (2nd and 4th quarters)

resumed prior to any resumption of mining.

Q=quarterly

A=Annually(4th quarter)
* Monitoring of the wells is suspended while the mine remians inactive, but the full monitoring program will be

** Monitor quarterly for one year, then frequency will change as indicated in table
NPDES permit for frequency and required analysis
the coal shipping faciliteis become active, the Division will be notified in writing and the frequency of monitoring
reviewed and increased, if operational parameters warrant.

+see
Note: If




Table 28 Water Quality Analysis Parameters

Field Measurments

Units

Flow rate/water level

cfs/feet below top of casing

pH

Conductivity

Temperature

Laboratory Analysis (both Surface and FW unless noted) Units
Total Suspended Solids (TSS) mg/I
Total Dissolved Solids (TDS) mg/|
Carbonate mg/I
Bicarbonate mg/|
Chloride mg/I
Sulfate mg/|
Manganese (Mn) mg/| total and dissovled
Potassium (K) mg/|
Sodium (Na) mg/I
Calcium (Ca) mg/|
Magnesium (Mg) mg/I

Iron (fe)

mg/| total, diss, total recoverable !

Hardness (calculated)

calculated

Sodium Absorption Ratio

unit

Sediment Ponds

Frequency and analysis in accordance with NPDES permit

1
surface water only




Appendix A

(Field Notes)



L | | | L
..P\t. avy IN VY _§Um ._Qtwrum oN QZ OnN 0»2 : _ _
e Ve i e €

| _\s\MZ

| |
SILON | xg azanvs (N/A)TIIWYS | 3uNLV¥3dWAL | ALIALONGNOD  Hd | HLdI@ 3wl | ar3wus

/| a4 wod 0°0 A Lt ~E7[D  wawvam T92)60/10 aiva
d/\ 140d3Y @131 ONIYOLINO.  JIDOTOHAAH INIW 13 MIN



...+m.b+ _mzccw -

N§Um, W~ _

Q:@mmm; on/ | oy " a o _\mWQM,_Dr:im

2
/

| Yy

S3LON

AGQIANYS | (N/A) 31dAVS ”mzahs_mﬂ_s_ﬁ_ AUAIONANOD|  Hd

HLd3a| 3JwIL | araws

ST T O o, 5

/
?W M9l anwvam 124745 -aiva

L¥0d3Y 7314 ONIYOLINO _,90T04AAH INIA 13 MIN




\qswﬁw\ :\.\wm

o

NVEsy . - .
| Wl [ | o | oese [ b oW
Ve .?.\@i o P o . . )
A Vv N | s9ps [95:8] TN
(N/A) ‘
S910N | Ag pejdwes 9|dwes euzwwwwwwh Ayanonpuoy Hd yidag awiy ai aus
Aojesogeq

.9 h \.ﬂ.kjn¢¢ TN\\\GL.:\ﬁJQ« :mw.,ﬂw d \\_d%\‘w “IayIRaM

1dOd3y4 d1314 ONIYOLINOW JID0TO¥AAH ININ T3 M3IN

| \w\ 3\@ :91eQ




oz .\h\.n.vm

ha

S

N Q7 /9,

Y gy s >\ 71 g Ri €91 iz&
Qcmmbm 0 %ﬂ%\ . , mw
ouzhag oy D49 BL°E \uuw\\cm £/l

s Nmscc 4 hfw% Wi B *\ 2 \Wr\v\... km \N\wv Nw MJQQ\
Q:mmmm : Pl
oy .UQ\MJ\ \\mm\ /6 /ST
> N e85 15:Cl T
4522 [¥Nuvy 1 waes T Sdd
= SION  ABGIAYS N/ IIAAYS  J9NLVHIANIL | ALALONGNOD Hd  Hidaa I Q@ 3ls
238l 0°C AE6 EP[) wamvam ¢ /e2 4 a1va

C

140d3Y a1314 ONIYOLINOW 21D

dGAH INIA X713 M3IN




%zm,bl\w\ enuyyp . ﬂ&@_vﬁw
- sqe ZOYW

Q.\, *Fu.m, Ww_&s_mm
ts2+ _@E:m rwog
sqe7 Z oY

0} fuas Wm_o:hw.m

S310N

wel8 ol Dyl STrear U8 75 g
e T g
owbed <o Dyl STUST €68 AL s b
Wi V
© ABQI1dWYS (N/A)ITdWVS  JuNLVE3dWAL  AUAILONGNOD  Hd Hid3d 3JWIL | QI3Ls

M»\‘rw\\

TP .88 F.%8 %10 anvm

LA h\uhumba

140d3d d731d ODNIHOLINOW JI90TOHAAH ININ XTI M3IN




g7 2

N 4oy 0P g@:ﬁﬂﬁ\ >_ 7 Ll | 250/ Ib "t 590 | oS T b
@wmmmw s e Lol ] reg [se+ e s 8 my
a ot e | A Q| h0s | Oht | gp) | ooy | Ty
o v pang | | k| Tb |92z e | os izl )
S9I0N | Ag psjdwes awmmmwﬂ eﬂwwww:wh Ainnpuoy Hd yidag awll al sus

U\\e Mw \a\_foé Tﬂ\ +?\\ \‘dnt\?ow\ eXe, \K_Sw\ V :Jayieam \Q\\im.\\\: :a1eQ

140d3d @1314 ONIYOLINOW JID0TOYAAH INIA X173 MIN

S



140d3Y a131d ONIHOLINOW DJ190TOYAAH INIA X173 MIN

I
s T<7 NQT o RSB 51 | Yy o | | ]
A 52l Q12 okl L1 bhas 21 s
4 has m&m\inm \w > oulp & / 205 Nuu 7 | / Ok)-IN
< — / ow. Y ¢ S ,
297 EJY  of [prressey] | = 98 317 T,N\m r%&, x0T
*\Cm W%\Q\ino,m > oUIA ! | | | | - MIN
[ mﬂoz. i >m8#___>_<w (N/A) 1dAVS | 3¥nLvyIdNgL E>_B:oz8_ Hd _ HL1d3d, 3JINIL = Qi3S
YIHLYIM VZ-10 - ! :31va




mpﬁ\n@ﬂ MQY o+ \m%&m.w.wmx\ﬁ ) _ | | P T o N
. . S QLS SMap 2 WE Lthy TRIE
.*:LW WM\M&E\OJM _ %}UC\_\/‘_ \m avom\mﬂ o n\x N % \_.Ns \\NM 03%2
Sqgc7 20y {oses ST
of fuos 59| QEOU - 20 A

__ _ ___
oL L TS 6§ WULE hosgl 40l
= “ | m....w.,m.:/\

s oy, o _. | | |
R A e A Y L N L R

oL dr:w«b; V..EQ.EN.W 2001y | | ] _..,.w..m._Q
S . Sl | . c
N | 9N N e ot il
. \J _ y 4
N | / MIN
- S3LON _ AQIWNYS | (N/A)IIAAVS | JUNLVHIdNAL | AUAIDNGNOD|  Hd | _._..Em_n__ JniL | araLs |

~ 0L \5\2 NS wMHwam (2o -92/-7/ awva

140d34 @131d ONIYOLINOIN JID0T0YAAH INIA Y13 MIN




‘ . : | | PR |
AL A SHrEsey) s Ay R i (A
q:\&% u.u\\\:\mum 29V ? { N\ __ m,%\\ N\www E,M,NN _? ¢

| | |
- | ]

\V,;Wmu»\ Nm»\ 2 4 __ﬁm\&m&mu%\ | ﬂb% UQN:\ 7 \&wﬁ. 93 | 8«\%@ AN%%\\_ N.
B |$ W W\&EQW | .mwez_‘ N 7 _ = I 7 *\ 'Y/ ) le

SI1ON ABQIIAAYS | (N/A)IIDANVS | 3WNLVHINGL | ALIAILDNGNOD| Hd _ H1dial 3wl al aLs

T 2T ANVNG  wawvam [Z07-0C-27 aiva

140434 7314 ONIYOLINOW JID0T0YAAH INIA X713 MIN




Appendix B

(Lab Analytics)



/IEZ Laboratories, Inc. Analytical

2773 Downhill Drive Steamboat Springs, CO 80487  (800) 334-5493 Report

August 02, 2021

Report to: Bill to:

Jim Begano Accounts Payable

New Elk Coal Co., LLC New Elk Coal Co., LLC
12250 Hwy. 12 12250 Highway 12
Weston, CO 81091 Weston, CO 81091

cc: Nick Mason

Project ID:
ACZ Project ID: L67040

Jim Begano:

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on July 12, 2021.
This project has been assigned to ACZ's project number, L67040. Please reference this number in all future
inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan. The enclosed results relate only to
the samples received under L67040. Each section of this report has been reviewed and approved by the
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety. ACZ is not responsible for the consequences arising
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after September 01, 2021. If the
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample). If you
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project
Manager or Customer Service Representative for further details and associated costs. ACZ retains analytical
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Scott Habermehl has reviewed
and approved this report.

L67040-2108020957 Page 1 of 12



/Il:Z Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 ReSUItS
New Elk Coal Co., LLC ACZ Sample ID: L67040-01
Project ID: Date Sampled: 07/08/21 13:15
Sample ID: PAW 1 Date Received: 07/12/21

Sample Matrix: Groundwater

Inorganic Prep

Parameter EPA Method Dilution  Result Qual XQ Units MDL PQL Date Analyst
Acidify and filter Colorado 5 CCR 1002- 07/14/21 11:09 ssr
(Potentially Dissolved) 31.5.31 (2009)

Lab Filtration (0.45um) M200.7/200.8/3005A 07/18/21 14:43 kja
& Acidification

Total Hot Plate M200.2 ICP 07/18/21 14:48 kja
Digestion

Total Recoverable M200.2 ICP-MS 07/19/21 16:00 mfm
Digestion

Total Recoverable M200.2 ICP 07/20/21 13:31 kja
Digestion

Metals Analysis

Parameter EPA Method Dilution  Result Qual XQ Units MDL PQL Date Analyst
Arsenic, total M200.8 ICP-MS 1 0.00123 mg/L 0.0002 0.001 07/21/21 16:49 mfm
recoverable

Boron, total M200.7 ICP 1 <0.03 U mg/L 0.03 0.1 07/20/21 3:37 kja
Cadmium, potentially ~ M200.7 ICP 1 <0.008 U mg/L 0.008 0.025 07/18/21 12:14 jlw
dissolved

Calcium, dissolved M200.7 ICP 1 14.7 mg/L 0.1 0.5 07/20/21 17:23 kja
Chromium, total M200.8 ICP-MS 1 0.00083 B mg/L 0.0005 0.002 07/21/21 16:49 mfm
recoverable

Copper, potentially M200.7 ICP 1 0.430 mg/L 0.01 0.05  07/18/21 12:14 jw
dissolved

Iron, dissolved M200.7 ICP 1 0.196 mg/L 0.06 0.15  07/20/21 17:23 kja
Iron, total M200.7 ICP 1 20.9 * mg/L 0.06 0.15 07/20/21 3:37 kja
Iron, total recoverable M200.7 ICP 1 25.6 * mg/L 0.06 0.15 07/21/21 11:16 kja
Magnesium, dissolved M200.7 ICP 1 8.12 mg/L 0.2 1 07/20/21 17:23 kja
Manganese, dissolved M200.7 ICP 1 <0.01 U mg/L 0.01 0.05 07/20/21 17:23 kja
Manganese, M200.7 ICP 1 0.045 B mg/L 0.01 0.05  07/18/21 12:14 jw
potentially dissolved

Manganese, total M200.7 ICP 1 0.091 mg/L 0.01 0.05 07/20/21 3:37 kja
Mercury, total M245.1 CVAA 1 <0.0002 U mg/L 0.0002 0.001 07/27/21 10:12 mlh
Potassium, dissolved M200.7 ICP 1 1.74 mg/L 0.2 1 07/20/21 17:23 kja
Sodium, dissolved M200.7 ICP 1 18.6 mg/L 0.2 1 07/20/21 17:23 kja
Zinc, potentially M200.7 ICP 1 <0.02 U mg/L 0.02 0.05  07/18/21 12:14 jw
dissolved

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

L67040-2108020957 Page 2 of 12



/Il:Z Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 RESUItS
New Elk Coal Co., LLC ACZ Sample ID: L67040-01
Project ID: Date Sampled: 07/08/21 13:15
Sample ID: PAW 1 Date Received: 07/12/21

Sample Matrix: Groundwater

Wet Chemistry

Parameter EPA Method Dilution  Result Qual XQ Units MDL PQL Date Analyst
Alkalinity as CaCO3 SM2320B - Titration
Bicarbonate as 1 102 * mg/L 2 20 07/22/21 0:00 eep
CaCO3
Carbonate as CaCO3 1 <2 U * mg/L 2 20 07/22/21 0:00 eep
Hydroxide as CaCO3 1 <2 U * mg/L 2 20 07/22/21 0:00 eep
Total Alkalinity 1 102 * mg/L 2 20 07/22/21 0:00 eep
Cation-Anion Balance Calculation
Cation-Anion Balance -4.2 % 08/02/21 0:00 calc
Sum of Anions 2.5 meq/L 08/02/21 0:00 calc
Sum of Cations 2.3 meq/L 08/02/21 0:00 calc
Chloride SM4500CI-E 1 14.2 * mg/L 0.5 2 07/29/21 9:59 Syw
Hardness as CaCO3  SM2340B - Calculation 70 mg/L 0.2 5 08/02/21 0:00 calc
(dissolved)
Lab Filtration (0.45um SOPWCO050 1 07/19/21 13:48 cgm
filter)
Residue, Filterable SM2540C 1 130 * mg/L 20 40 07/14/21 16:11 jck
(TDS) @180C
Residue, Non- SM2540D 1 59.0 * mg/L 5 20 07/13/21 14:41 cgm
Filterable (TSS)
@105C
Sodium Adsorption USGS - 11738-78 0.98 08/02/21 0:00 calc
Ratio in Water
Sulfate D516-02/-07/-11 - TURBIDIMETRIC 1 3.6 B * mg/L 1 5 07/26/21 11:06 syw
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

L67040-2108020957 Page 3 of 12



/Il:Z Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 ReSUItS
New Elk Coal Co., LLC ACZ Sample ID: L67040-02
Project ID: Date Sampled: 07/08/21 13:45
Sample ID: PAW 9 Date Received: 07/12/21

Sample Matrix: Groundwater

Inorganic Prep

Parameter EPA Method Dilution  Result Qual XQ Units MDL PQL Date Analyst
Acidify and filter Colorado 5 CCR 1002- 07/14/21 11:28 ssr
(Potentially Dissolved) 31.5.31 (2009)

Lab Filtration (0.45um) M200.7/200.8/3005A 07/18/21 14:43 kia
& Acidification

Total Hot Plate M200.2 ICP 07/18/21 16:08 kia
Digestion

Total Recoverable M200.2 ICP-MS 07/19/21 16:00 mfm
Digestion

Total Recoverable M200.2 ICP 07/20/21 14:13 kja
Digestion

Metals Analysis

Parameter EPA Method Dilution  Result Qual XQ Units MDL PQL Date Analyst
Arsenic, total M200.8 ICP-MS 1 <0.0002 u mg/L 0.0002 0.001 07/21/21 16:51 mfm
recoverable

Boron, total M200.7 ICP 1 0.034 B mg/L 0.03 0.1 07/20/21 3:46 kia
Cadmium, potentially ~ M200.7 ICP 1 <0.008 U mg/L 0.008 0.025 07/18/21 12:17 jlw
dissolved

Calcium, dissolved M200.7 ICP 1 69.5 mg/L 0.1 0.5 07/20/21 17:32 kia
Chromium, total M200.8 ICP-MS 1 <0.0005 u mg/L 0.0005 0.002 07/21/21 16:51 mfm
recoverable

Copper, potentially M200.7 ICP 1 <0.01 U mg/L 0.01 0.05  07/18/21 12:17 jw
dissolved

Iron, dissolved M200.7 ICP 1 0.060 B mg/L 0.06 0.15  07/20/21 17:32 kja
Iron, total M200.7 ICP 1 0.295 * mg/L 0.06 0.15 07/20/21 3:46 kja
Iron, total recoverable M200.7 ICP 1 0.330 mg/L 0.06 0.15 07/21/21 11:25 kja
Magnesium, dissolved M200.7 ICP 1 19.3 mg/L 0.2 1 07/20/21 17:32 kja
Manganese, dissolved M200.7 ICP 1 <0.01 U mg/L 0.01 0.05 07/20/21 17:32 kja
Manganese, M200.7 ICP 1 <0.01 u mg/L 0.01 0.05  07/18/21 12:17 jiw
potentially dissolved

Manganese, total M200.7 ICP 1 0.011 B mg/L 0.01 0.05 07/20/21 3:46 kja
Mercury, total M245.1 CVAA 1 <0.0002 U mg/L 0.0002 0.001 07/27/21 10:15 mlh
Potassium, dissolved M200.7 ICP 1 2.35 mg/L 0.2 1 07/20/21 17:32 kja
Sodium, dissolved M200.7 ICP 1 111 mg/L 0.2 1 07/20/21 17:32 kia
Zinc, potentially M200.7 ICP 1 0.022 B mg/L 0.02 0.05  07/18/21 12:17 jiw
dissolved

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

L67040-2108020957 Page 4 of 12



/Il:Z Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 RESUItS
New Elk Coal Co., LLC ACZ Sample ID: L67040-02
Project ID: Date Sampled: 07/08/21 13:45
Sample ID: PAW 9 Date Received: 07/12/21

Sample Matrix: Groundwater

Wet Chemistry

Parameter EPA Method Dilution  Result Qual XQ Units MDL PQL Date Analyst
Alkalinity as CaCO3 SM2320B - Titration
Bicarbonate as 1 417 * mg/L 2 20 07/22/21 0:00 eep
CaCO3
Carbonate as CaCO3 1 <2 U * mg/L 2 20 07/22/21 0:00 eep
Hydroxide as CaCO3 1 <2 U * mg/L 2 20 07/22/21 0:00 eep
Total Alkalinity 1 417 * mg/L 2 20 07/22/21 0:00 eep
Cation-Anion Balance Calculation
Cation-Anion Balance -4.8 % 08/02/21 0:00 calc
Sum of Anions 11 meq/L 08/02/21 0:00 calc
Sum of Cations 10.0 meq/L 08/02/21 0:00 calc
Chloride SM4500CI-E 1 20.6 * mg/L 0.5 2 07/29/21 9:59 Syw
Hardness as CaCO3  SM2340B - Calculation 253 mg/L 0.2 5 08/02/21 0:00 calc
(dissolved)
Lab Filtration (0.45um SOPWCO050 1 07/19/21 13:50 cgm
filter)
Residue, Filterable SM2540C 1 592 * mg/L 20 40 07/14/21 16:14 jck
(TDS) @180C
Residue, Non- SM2540D 1 6.0 B * mg/L 5 20 07/13/21 14:44 cgm
Filterable (TSS)
@105C
Sodium Adsorption USGS - 11738-78 3.1 08/02/21 0:00 calc
Ratio in Water
Sulfate D516-02/-07/-11 - TURBIDIMETRIC 5 85.8 * mg/L 5 25 07/26/21 11:14 syw
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

L67040-2108020957 Page 5 of 12



ACZ Laboratories, Inc. Inorganic

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Reference

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in % (except for LCSS, mg/Kg)

MDL Method Detection Limit. Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.
PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit. Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in % (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate
ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

ccv Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

IcB Initial Calibration Blank MS Matrix Spike

icv Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard
LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.
Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

Analysis exceeded method hold time. pH is a field test with an immediate hold time.
Target analyte response was below the laboratory defined negative threshold.

crIT®

The material was analyzed for, but was not detected above the level of the associated value.
The associated value is either the sample quantitation limit or the sample detection limit.

Method References

1) EPA 600/4-83-020. Methods for Chemical Analysis of Water and Wastes, March 1983.

2) EPA 600/R-93-100. Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.
3) EPA 600/R-94-111. Methods for the Determination of Metals in Environmental Samples - Supplement |, May 1994.
(4) EPA SW-846. Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

(1) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations.

2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.
(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click:

https://acz.com/wp-content/uploads/2019/04/Ext-Qual-List.pdf

Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

REP001.03.15.02

L67040-2108020957
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https://acz.com/wp-content/uploads/2019/04/Ext-Qual-List.pdf

/IEZ Laboratories, Inc. Inorganic Extended

2773 Downhill Drive ~ Steamboat Springs, CO 80487  (800) 334-5493 Qualifier Report
New Elk Coal Co., LLC ACZ Project ID: L67040
ACZID WORKNUM PARAMETER METHOD QUAL DESCRIPTION
L67040-01 WG523769 Bicarbonate as CaCO3 SM2320B - Titration Q6 Sample was received above recommended temperature.
Carbonate as CaCO3 SM2320B - Titration Q6 Sample was received above recommended temperature.
WG524205 Chloride SM4500CI-E Q6 Sample was received above recommended temperature.
SM4500CI-E RA Relative Percent Difference (RPD) was not used for data

validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

WG523769 Hydroxide as CaCO3 SM2320B - Titration Q6 Sample was received above recommended temperature.

WG523559  Iron, total M200.7 ICP M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

WG523690 Iron, total recoverable M200.7 ICP M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

WG523232  Residue, Filterable (TDS) @180C SM2540C Q6 Sample was received above recommended temperature.

SM2540C RA Relative Percent Difference (RPD) was not used for data
validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).
WG523109 Residue, Non-Filterable (TSS) @105C ~ SM2540D Q6 Sample was received above recommended temperature.

SM2540D RA Relative Percent Difference (RPD) was not used for data
validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

WG523976  Sulfate D516-02/-07/-11 - M3 The spike recovery value is unusable since the analyte
TURBIDIMETRIC concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

D516-02/-07/-11 - Q6 Sample was received above recommended temperature.
TURBIDIMETRIC

WG523769 Total Alkalinity SM2320B - Titration Q6 Sample was received above recommended temperature.
SM2320B - Titration RA Relative Percent Difference (RPD) was not used for data

validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

REPAD.15.06.05.01

L67040-2108020957 Page 7 of 12



/IEZ Laboratories, Inc. Inorganic Extended

2773 Downhill Drive ~ Steamboat Springs, CO 80487  (800) 334-5493 Qualifier Report
New Elk Coal Co., LLC ACZ Project ID: L67040
ACZID WORKNUM PARAMETER METHOD QUAL DESCRIPTION
L67040-02 WG523769 Bicarbonate as CaCO3 SM2320B - Titration Q6 Sample was received above recommended temperature.
Carbonate as CaCO3 SM2320B - Titration Q6 Sample was received above recommended temperature.
WG524205 Chloride SM4500CI-E Q6 Sample was received above recommended temperature.
SM4500CI-E RA Relative Percent Difference (RPD) was not used for data

validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

WG523769 Hydroxide as CaCO3 SM2320B - Titration Q6 Sample was received above recommended temperature.
WG523559  Iron, total M200.7 ICP M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike

level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

WG523232  Residue, Filterable (TDS) @180C SM2540C Q6 Sample was received above recommended temperature.
SM2540C RA Relative Percent Difference (RPD) was not used for data

validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

WG523109 Residue, Non-Filterable (TSS) @105C ~ SM2540D Q6 Sample was received above recommended temperature.
SM2540D RA Relative Percent Difference (RPD) was not used for data

validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

SM2540D Z3 Sample volume yielded a residue less than 2.5 mg
WG523976  Sulfate D516-02/-07/-11 - M3 The spike recovery value is unusable since the analyte
TURBIDIMETRIC concentration in the sample is disproportionate to the spike

level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

D516-02/-07/-11 - Q6 Sample was received above recommended temperature.
TURBIDIMETRIC

WG523769  Total Alkalinity SM2320B - Titration Q6 Sample was received above recommended temperature.
SM2320B - Titration RA Relative Percent Difference (RPD) was not used for data

validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

REPAD.15.06.05.01

L67040-2108020957 Page 8 of 12



AEZ Laboratories, Inc. Certification
2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Qualifiers

ACZ Project ID: L67040

New Elk Coal Co., LLC

No certification qualifiers associated with this analysis

REPAD.05.06.05.01

L67040-2108020957 Page 9 of 12



ACZ Laboratories, Inc. Sample

2773 Downbhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Receipt
New Elk Coal Co. ’ LLC ACZ Project ID: L67040
Date Received: 07/12/2021 12:55
Received By:
Date Printed: 7/13/2021

Receipt Verification

1) Is a foreign soil permit included for applicable samples? ‘ ‘ ‘ X ‘

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?
4) Are any samples NRC licensable material? ‘ ‘ ‘ X ‘
5) If samples are received past hold time, proceed with requested short hold time analyses?

X -
6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

Samples/Containers

8) Are all containers intact and with no leaks?

x| 1n
9) Are all labels on containers and are they intact and legible?
x|

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits? 1 ‘ X ‘ ‘ ‘
12) Is there sufficient sample volume to perform all requested work? -

13) Is the custody seal intact on all containers? ‘ ‘ ‘ X ‘
14) Are samples that require zero headspace acceptable? ‘ ‘ ‘ X ‘
15) Are all sample containers appropriate for analytical requirements? -

16) Is there an Hg-1631 trip blank present? \ \ \ X \
17) Is there a VOA trip blank present? ‘ ‘ ‘ X ‘

18) Were all samples received within hold time? X -

NA indicates Not Applicable

Chain of Custody Related Remarks

Client Contact Remarks

Shipping Containers

Cooler Id Temp(°C) Temp Rad (uR/Hr) Custody Seal
Criteria(°C) Intact?
6863 17.1 <=6.0 15 Yes

Was ice present in the shipment container(s)?
Yes - Wet ice was present in the shipment container(s) but was thawed by receipt at ACZ.

Client must contact an ACZ Project Manager if analysis should not proceed for samples received
outside of their thermal preservation acceptance criteria.

REPAD LPII 2012-03

L67040-2108020957 Page 10 of 12



/II:Z Laboratories, Inc. Sample

2773 Downbhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Receipt
New Elk Coal Co. ’ LLC ACZ Project ID: L67040
Date Received: 07/12/2021 12:55
Received By:
Date Printed: 7/13/2021

1 The preservation of the following bottle types is not checked at sample receipt: Orange (oil and
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal
coliform), EDTA (sulfite), HCI preserved vial (organics), Na2S203 preserved vial (organics), and HG-
1631 (total/dissolved mercury by method 1631).

REPAD LPII 2012-03

L67040-2108020957 Page 11 of 12



lll:Z Laboratories, Inc. L@ e C’ AIN o OD

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Name: 7,5 Begopa address: /2250 (o/p WZ%LZL

Company: Nécd £/K ,()0&/ CVD I/\/es‘}dr\;aylo g %2) \
E-mail: im b @ new elkeos]co Telephone:  7/F - £33~ (6 /H-3

Name: Njo k. Mason Emait 1 yn ason(@newrelkconl eo.
Company: N e W Elk 00&,[ Co. Telephone: 7IQ - (3~ ¢, /%

Name: P/P\ll SPn v Address: (22 50 ('sle Wy /2.
company: Neud &1k Coaxl Co. Weston, (ble Q09|
Email.__ppary @ peew’ elKemal, con Telephone: *719- £3(~ o 1 H 22—

If sample(s) receiveé past holding time (HT), or if insufficient HT remains to complete YES

analysis before expiration, shall ACZ proceed with requested short HT analyses? NO

If "NO™ then ACZ will contact client for further instruction. If neither "YES" nor "NO"” is indi ACZ will pi with the y even if HT is expired, and data will be qualified

Are samples for SDWA Compliance Monitoring? Yes I l No | £ l
Il

f yes, please include state forms. Results will be reported to PQL for Colorado.

/)
ion or

*1 attest to the authenticity and validity of this sample. | that i isl; ing the

*Sampler's Signatu re: W tampering with the sample in anyway, is considered fraud and punishable by State L'aw.

Sampler's Name: « %npler’s Site Information State ( () l ) Zip codeE 'oal Time Zone
' .

Quote #: ’7;& © 28" G’ - C?
PO#:

Reporting state for compliance testing:

Check box if samples include NRC licensed material?
A - » A O DA

# of Containers

“TeYle RS-AQWIRTR

PAW T 7/8/2\ 1215 GW

PAW 9 78/21 1345 |EW| &

Matrix

3 /Plea—se,f, ‘pefg’”"l\) 000’6(‘
. Son le '_Bo‘H'(QS
=, Popec Work
=" Tee BoHles

Please refer to ACZ's terms & conditions located on the reverse side of this COC.
R D B BJ

by

- Q) D B DA

SW (Surface Water) - GW (Ground Water) - WW (Waste Water) - DW (Drinking Water) - SL (Sludge) - SO (Soil) - OL (Qil) - Other (Specify)

) e l?ﬁén()ﬂ

R, wl | 7/8/21 4] 00

L

E%yog@ggp@gdm57 White - Return with sample.  Yellow - Retain for your records.

Page 12 of 12



Al:Z Laboratories, Inc. Analytical

2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Report

December 07, 2021

Report to: Bill to:

Jim Begano Accounts Payable

New Elk Coal Co., LLC New Elk Coal Co., LLC
12250 Hwy. 12 12250 Highway 12
Weston, CO 81091 Weston, CO 81091

cc: Nick Mason

Project ID:
ACZ Project ID: L69988

Jim Begano:

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on November 18,
2021. This project has been assigned to ACZ's project number, L69988. Please reference this number in all
future inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan. The enclosed results relate only to
the samples received under L69988. Each section of this report has been reviewed and approved by the
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety. ACZ is not responsible for the consequences arising
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after January 06, 2022. If the
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample). If you
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project
Manager or Customer Service Representative for further details and associated costs. ACZ retains analytical
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Sue Webber has reviewed and
approved this report.
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ACZ Laboratories, Inc. Case

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Narrative
New Elk Coal Co., LLC December 07, 2021
Project ID:

ACZ Project ID: L69988

Sample Receipt

ACZ Laboratories, Inc. (ACZ) received 4 groundwater samples from New Elk Coal Co. , LLC on November 18, 2021. The
samples were received in good condition. Upon receipt, the sample custodian removed the samples from the cooler,
inspected the contents, and logged the samples into ACZ's computerized Laboratory Information Management System
(LIMS). The samples were assigned ACZ LIMS project number L69988. The custodian verified the sample information
entered into the computer against the chain of custody (COC) forms and sample bottle labels.

Holding Times

All analyses were performed within EPA recommended holding times.

Sample Analysis

These samples were analyzed for inorganic parameters. The individual methods are referenced on both, the ACZ invoice
and the analytical reports. The following required further explanation not provided by the Extended Qualifier Report:

1. TDS (N1) - Oven range is 80 C to 91 C. Over the weekend, the oven had a minor low temperature out of range. When the
oven temperature was checked on Monday 11/29/21, the minimum temperature read at 69.7 C. The WG was removed from
the oven on 11/29/21 when the oven was back in range.

LeG988878079110 Page 2 of 16



AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 RESUItS
New Elk Coal Co.,LLC ACZ Sample ID: L69988-01
Project ID: Date Sampled: 11/17/21 12:45
Sample ID: PAW 1 Date Received: 11/18/21

Sample Matrix: Groundwater

Inorganic Prep

Parameter EPA Method Dilution  Result Qual XQ Units MDL Date Analyst
Acidify and filter Colorado 5 CCR 1002- 10/20/21 9:49 ssr
(Potentially Dissolved) 31.5.31 (2009)

Lab Filtration (0.45um) M200.7/200.8/3005A 11/23/21 12:51 kja
& Acidification

Total Hot Plate M200.2 ICP * 12/01/21 14:23 kja
Digestion

Total Recoverable M200.2 ICP-MS 11/24/21 9:00 mfm
Digestion

Total Recoverable M200.2 ICP 12/01/21 17:47 kja
Digestion

Metals Analysis

Parameter EPA Method Dilution  Result Qual XQ Units MDL PQL Date Analyst
Arsenic, total M200.8 ICP-MS 1 0.00051 B mg/L 0.0002 0.001  11/30/21 18:16 bsu
recoverable

Boron, total M200.7 ICP 2 <0.06 U mg/L 0.06 0.2 12/02/21 20:12 kja
Cadmium, potentially M200.7 ICP 1 <0.008 U mg/L 0.008 0.025 11/22/21 15:13 kja
dissolved

Calcium, dissolved M200.7 ICP 1 18.9 mg/L 0.1 0.5 11/29/21 16:29 kja
Chromium, total M200.8 ICP-MS 1 0.00113 B mg/L 0.0005 0.002 11/30/21 18:16 bsu
recoverable

Copper, potentially M200.7 ICP 1 <0.01 U mg/L 0.01 0.05 11/22/21 15:13 kja
dissolved

Iron, dissolved M200.7 ICP 1 <0.06 U mg/L 0.06 0.15 11/29/21 16:29 kja
Iron, total M200.7 ICP 2 10.9 mg/L 0.12 0.3 12/02/21 20:12 kja
Iron, total recoverable M200.7 ICP 1 10.2 mg/L 0.06 0.15 12/02/21 17:27 kja
Magnesium, dissolved M200.7 ICP 1 9.15 mg/L 0.2 1 11/29/21 16:29 kja
Manganese, dissolved MZ200.7 ICP 1 0.012 B mg/L 0.01 0.05 11/29/21 16:29 kja
Manganese, M200.7 ICP 1 0.058 mg/L 0.01 0.05 11/22/21 15:13 kja
potentially dissolved

Manganese, total M200.7 ICP 2 0.084 B mg/L 0.02 0.1 12/02/21 20:12 kja
Mercury, total M245.1 CVAA 1 <0.0002 U mg/L 0.0002 0.001  11/23/21 15:04 mlh
Potassium, dissolved M200.7 ICP 1 1.51 mg/L 0.2 1 11/29/21 16:29 kja
Sodium, dissolved M200.7 ICP 1 17.9 mg/L 0.2 1 11/29/21 16:29 kja
Zinc, potentially M200.7 ICP 1 <0.02 U mg/L 0.02 0.05 11/22/21 15:13 kja
dissolved

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 ReSUItS
New Elk Coal Co.,LLC ACZ Sample ID: L69988-01
Project ID: Date Sampled: 11/17/21 12:45
Sample ID: PAW 1 Date Received: 11/18/21

Sample Matrix: Groundwater

Wet Chemistry

Parameter EPA Method Dilution  Result Qual XQ MDL Date Analyst

Alkalinity as CaCO3  SM2320B - Titration

Bicarbonate as 1 116 mg/L 2 20 11/24/21 0:00 eep
CaCO3
Carbonate as CaCO3 1 <2 U mg/L 2 20 11/24/21 0:00 eep
Hydroxide as CaCO3 1 <2 U mg/L 2 20 11/24/21 0:00 eep
Total Alkalinity 1 116 mg/L 2 20 11/24/21 0:00 eep
Cation-Anion Balance Calculation
Cation-Anion Balance -3.8 % 12/07/21 0:00 calc
Sum of Anions 2.7 meq/L 12/07/21 0:00 calc
Sum of Cations 25 meq/L 12/07/21 0:00 calc
Chloride SM4500CI-E 1 11.9 * mg/L 0.5 2 12/01/21 14:30 md
Hardness as CaCO3  SM2340B - Calculation 85 mg/L 0.2 5 12/07/21 0:00 calc
(dissolved)
Lab Filtration (0.45um SOPWCO050 1 11/30/21 7:06 mlh
filter)
Residue, Filterable SM2540C 1 124 mg/L 20 40 11/22/21 16:13 anc
(TDS) @180C
Residue, Non- SM2540D 1 23.0 * mg/L 5 20 11/22/21 16:20 scd
Filterable (TSS)
@105C
Sodium Adsorption USGS - 11738-78 0.86 12/07/21 0:00 calc
Ratio in Water
Sulfate D516-02/-07/-11 - TURBIDIMETRIC 1 3.1 B * mg/L 1 5 12/03/21 12:32 wtc
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 RESUItS
New Elk Coal Co.,LLC ACZ Sample ID: L69988-02
Project ID: Date Sampled: 11/17/21 13:00
Sample ID: PAW 2 Date Received: 11/18/21

Sample Matrix: Groundwater

Inorganic Prep

Parameter EPA Method Dilution  Result Qual XQ Units MDL Date Analyst
Acidify and filter Colorado 5 CCR 1002- 10/20/21 9:55 ssr
(Potentially Dissolved) 31.5.31 (2009)

Lab Filtration (0.45um) M200.7/200.8/3005A 11/23/21 12:51 kja
& Acidification

Total Hot Plate M200.2 ICP 12/01/21 14:36 kja
Digestion

Total Recoverable M200.2 ICP-MS 11/24/21 9:00 mfm
Digestion

Total Recoverable M200.2 ICP 12/01/21 18:28 kja
Digestion

Metals Analysis

Parameter EPA Method Dilution  Result Qual XQ Units MDL PQL Date Analyst
Arsenic, total M200.8 ICP-MS 1 0.00641 mg/L 0.0002 0.001  11/30/21 18:18 bsu
recoverable

Boron, total M200.7 ICP 1 <0.03 U mg/L 0.03 0.1 12/02/21 20:16 kja
Cadmium, potentially M200.7 ICP 1 <0.008 U mg/L 0.008 0.025 11/22/21 15:29 kja
dissolved

Calcium, dissolved M200.7 ICP 1 89.6 mg/L 0.1 0.5 11/29/21 16:32 kja
Chromium, total M200.8 ICP-MS 1 0.0156 mg/L 0.0005 0.002 11/30/21 18:18 bsu
recoverable

Copper, potentially M200.7 ICP 1 <0.01 U mg/L 0.01 0.05 11/22/21 15:29 kja
dissolved

Iron, dissolved M200.7 ICP 1 0.816 mg/L 0.06 0.15 11/29/21 16:32 kja
Iron, total M200.7 ICP 1 91.3 mg/L 0.06 0.15 12/02/21 20:16 kja
Iron, total recoverable M200.7 ICP 1 83.3 mg/L 0.06 0.15 12/02/21 17:42 kja
Magnesium, dissolved M200.7 ICP 1 17.4 mg/L 0.2 1 11/29/21 16:32 kja
Manganese, dissolved MZ200.7 ICP 1 1.08 mg/L 0.01 0.05 11/29/21 16:32 kja
Manganese, M200.7 ICP 1 1.39 mg/L 0.01 0.05 11/22/21 15:29 kja
potentially dissolved

Manganese, total M200.7 ICP 1 1.71 mg/L 0.01 0.05 12/02/21 20:16 kja
Mercury, total M245.1 CVAA 1 <0.0002 U mg/L 0.0002 0.001  11/23/21 15:05 mlh
Potassium, dissolved M200.7 ICP 1 2.75 mg/L 0.2 1 11/29/21 16:32 kja
Sodium, dissolved M200.7 ICP 1 76.8 mg/L 0.2 1 11/29/21 16:32 kja
Zinc, potentially M200.7 ICP 1 0.042 B mg/L 0.02 0.05 11/22/21 15:29 kja
dissolved

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 ReSUItS
New Elk Coal Co.,LLC ACZ Sample ID: L69988-02
Project ID: Date Sampled: 11/17/21 13:00
Sample ID: PAW 2 Date Received: 11/18/21

Sample Matrix: Groundwater

Wet Chemistry

Parameter EPA Method Dilution  Result Qual XQ MDL Date Analyst

Alkalinity as CaCO3  SM2320B - Titration

Bicarbonate as 1 414 mg/L 2 20 11/24/21 0:00 eep
CaCO3
Carbonate as CaCO3 1 <2 U mg/L 2 20 11/24/21 0:00 eep
Hydroxide as CaCO3 1 <2 U mg/L 2 20 11/24/21 0:00 eep
Total Alkalinity 1 414 * mg/L 2 20 11/24/21 0:00 eep
Cation-Anion Balance Calculation
Cation-Anion Balance -2.1 % 12/07/21 0:00 calc
Sum of Anions 9.9 meq/L 12/07/21 0:00 calc
Sum of Cations 9.5 meq/L 12/07/21 0:00 calc
Chloride SM4500CI-E 1 18.7 * mg/L 0.5 2 12/01/21 14:30 md
Hardness as CaCO3  SM2340B - Calculation 295 mg/L 0.2 5 12/07/21 0:00 calc
(dissolved)
Lab Filtration (0.45um SOPWCO050 1 11/30/21 7:09 mlh
filter)
Residue, Filterable SM2540C 2 480 * mg/L 40 80 11/24/21 11:11 anc
(TDS) @180C
Residue, Non- SM2540D 2 340 * mg/L 10 40 11/22/21 16:22 scd
Filterable (TSS)
@105C
Sodium Adsorption USGS - 11738-78 2.0 12/07/21 0:00 calc
Ratio in Water
Sulfate D516-02/-07/-11 - TURBIDIMETRIC 5 52.3 * mg/L 5 25 12/03/21 12:59 wtc
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 RESUItS
New Elk Coal Co., LLC ACZ Sample ID: L69988-03
Project ID: Date Sampled: 11/17/21 13:25
Sample ID: PAW 8 Date Received: 11/18/21

Sample Matrix: Groundwater

Inorganic Prep

Parameter EPA Method Dilution  Result Qual XQ Units MDL Date Analyst
Acidify and filter Colorado 5 CCR 1002- 10/20/21 10:01 ssr
(Potentially Dissolved) 31.5.31 (2009)

Lab Filtration (0.45um) M200.7/200.8/3005A 11/23/21 12:51 kja
& Acidification

Total Hot Plate M200.2 ICP 12/01/21 14:50 kja
Digestion

Total Recoverable M200.2 ICP-MS 11/24/21 9:00 mfm
Digestion

Total Recoverable M200.2 ICP 12/01/21 18:41 kja
Digestion

Metals Analysis

Parameter EPA Method Dilution  Result Qual XQ Units MDL PQL Date Analyst
Arsenic, total M200.8 ICP-MS 1 0.00044 B mg/L 0.0002 0.001 11/30/21 18:20 bsu
recoverable

Boron, total M200.7 ICP 1 <0.03 U mg/L 0.03 0.1 12/02/21 20:19 kja
Cadmium, potentially = M200.7 ICP 1 <0.008 U mg/L 0.008 0.025 11/22/21 15:32 kja
dissolved

Calcium, dissolved M200.7 ICP 1 103 mg/L 0.1 0.5 11/29/21 16:35 kja
Chromium, total M200.8 ICP-MS 1 0.00487 mg/L 0.0005 0.002 11/30/21 18:20 bsu
recoverable

Copper, potentially M200.7 ICP 1 <0.01 U mg/L 0.01 0.05 11/22/21 15:32 kja
dissolved

Iron, dissolved M200.7 ICP 1 <0.06 U mg/L 0.06 0.15 11/29/21 16:35 kja
Iron, total M200.7 ICP 1 5.79 mg/L 0.06 0.15 12/02/21 20:19 kja
Iron, total recoverable M200.7 ICP 1 5.63 mg/L 0.06 0.15 12/02/21 17:45 kja
Magnesium, dissolved M200.7 ICP 1 22.8 mg/L 0.2 1 11/29/21 16:35 kja
Manganese, dissolved MZ200.7 ICP 1 0.049 B mg/L 0.01 0.05 11/29/21 16:35 kja
Manganese, M200.7 ICP 1 0.848 mg/L 0.01 0.05 11/22/21 15:32 kja
potentially dissolved

Manganese, total M200.7 ICP 1 1.20 mg/L 0.01 0.05 12/02/21 20:19 kja
Mercury, total M245.1 CVAA 1 <0.0002 U mg/L 0.0002 0.001  11/23/21 15:06 mlh
Potassium, dissolved M200.7 ICP 1 1.79 mg/L 0.2 1 11/29/21 16:35 kja
Sodium, dissolved M200.7 ICP 1 149 mg/L 0.2 1 11/29/21 16:35 kja
Zinc, potentially M200.7 ICP 1 <0.02 U mg/L 0.02 0.05 11/22/21 15:32 kja
dissolved

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 ReSUItS
New Elk Coal Co., LLC ACZ Sample ID: L69988-03
Project ID: Date Sampled: 11/17/21 13:25
Sample ID: PAW 8 Date Received: 11/18/21

Sample Matrix: Groundwater

Wet Chemistry

Parameter EPA Method Dilution  Result Qual XQ MDL Date Analyst

Alkalinity as CaCO3  SM2320B - Titration

Bicarbonate as 1 487 mg/L 2 20 11/24/21 0:00 eep
CaCO3
Carbonate as CaCO3 1 <2 U mg/L 2 20 11/24/21 0:00 eep
Hydroxide as CaCO3 1 <2 U mg/L 2 20 11/24/21 0:00 eep
Total Alkalinity 1 487 mg/L 2 20 11/24/21 0:00 eep
Cation-Anion Balance Calculation
Cation-Anion Balance 0.0 % 12/07/21 0:00 calc
Sum of Anions 14 meq/L 12/07/21 0:00 calc
Sum of Cations 14 meq/L 12/07/21 0:00 calc
Chloride SM4500CI-E 1 353 * mg/L 0.5 2 12/01/21 14:30 md
Hardness as CaCO3  SM2340B - Calculation 351 mg/L 0.2 5 12/07/21 0:00 calc
(dissolved)
Lab Filtration (0.45um SOPWCO050 1 11/30/21 7:12 mlh
filter)
Residue, Filterable SM2540C 1 754 * mg/L 20 40 11/24/21 11:13 anc
(TDS) @180C
Residue, Non- SM2540D 1 96.0 * mg/L 5 20 11/22/21 16:24 scd
Filterable (TSS)
@105C
Sodium Adsorption USGS - 11738-78 3.5 12/07/21 0:00 calc
Ratio in Water
Sulfate D516-02/-07/-11 - TURBIDIMETRIC 5 135 * mg/L 5 25 12/03/21 12:59 wtc
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 RESUItS
New Elk Coal Co.,LLC ACZ Sample ID: L69988-04
Project ID: Date Sampled: 11/17/21 13:50
Sample ID: PAW 9 Date Received: 11/18/21

Sample Matrix: Groundwater

Inorganic Prep

Parameter EPA Method Dilution  Result Qual XQ Units MDL Date Analyst
Acidify and filter Colorado 5 CCR 1002- 10/20/21 10:06 ssr
(Potentially Dissolved) 31.5.31 (2009)

Lab Filtration (0.45um) M200.7/200.8/3005A 11/23/21 12:51 kja
& Acidification

Total Hot Plate M200.2 ICP 12/01/21 15:04 kja
Digestion

Total Recoverable M200.2 ICP-MS 11/24/21 9:00 mfm
Digestion

Total Recoverable M200.2 ICP 12/01/21 18:55 kja
Digestion

Metals Analysis

Parameter EPA Method Dilution  Result Qual XQ Units MDL PQL Date Analyst
Arsenic, total M200.8 ICP-MS 1 <0.0002 U mg/L 0.0002 0.001  11/30/21 18:21 bsu
recoverable

Boron, total M200.7 ICP 1 0.030 B mg/L 0.03 0.1 12/02/21 20:22 kja
Cadmium, potentially M200.7 ICP 1 <0.008 U mg/L 0.008 0.025 11/22/21 15:36 kja
dissolved

Calcium, dissolved M200.7 ICP 1 68.7 mg/L 0.1 0.5 11/29/21 16:38 kja
Chromium, total M200.8 ICP-MS 1 0.00189 B mg/L 0.0005 0.002 11/30/21 18:21 bsu
recoverable

Copper, potentially M200.7 ICP 1 <0.01 U mg/L 0.01 0.05 11/22/21 15:36 kja
dissolved

Iron, dissolved M200.7 ICP 1 <0.06 U mg/L 0.06 0.15 11/29/21 16:38 kja
Iron, total M200.7 ICP 1 0.903 mg/L 0.06 0.15 12/02/21 20:22 kja
Iron, total recoverable M200.7 ICP 1 0.840 mg/L 0.06 0.15 12/02/21 17:48 kja
Magnesium, dissolved M200.7 ICP 1 18.3 mg/L 0.2 1 11/29/21 16:38 kja
Manganese, dissolved MZ200.7 ICP 1 <0.01 U mg/L 0.01 0.05 11/29/21 16:38 kja
Manganese, M200.7 ICP 1 0.491 mg/L 0.01 0.05 11/22/21 15:36 kja
potentially dissolved

Manganese, total M200.7 ICP 1 1.10 mg/L 0.01 0.05 12/02/21 20:22 kja
Mercury, total M245.1 CVAA 1 <0.0002 U mg/L 0.0002 0.001  11/23/21 15:08 mlh
Potassium, dissolved M200.7 ICP 1 2.44 mg/L 0.2 1 11/29/21 16:38 kja
Sodium, dissolved M200.7 ICP 1 123 mg/L 0.2 1 11/29/21 16:38 kja
Zinc, potentially M200.7 ICP 1 <0.02 U mg/L 0.02 0.05 11/22/21 15:36 kja
dissolved

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 ReSUItS
New Elk Coal Co.,LLC ACZ Sample ID: L69988-04
Project ID: Date Sampled: 11/17/21 13:50
Sample ID: PAW 9 Date Received: 11/18/21

Sample Matrix: Groundwater

Wet Chemistry

Parameter EPA Method Dilution  Result Qual XQ MDL Date Analyst

Alkalinity as CaCO3  SM2320B - Titration

Bicarbonate as 1 442 mg/L 2 20 11/24/21 0:00 eep
CaCO3
Carbonate as CaCO3 1 <2 U mg/L 2 20 11/24/21 0:00 eep
Hydroxide as CaCO3 1 <2 U mg/L 2 20 11/24/21 0:00 eep
Total Alkalinity 1 442 mg/L 2 20 11/24/21 0:00 eep
Cation-Anion Balance Calculation
Cation-Anion Balance -4.8 % 12/07/21 0:00 calc
Sum of Anions 11.0 meq/L 12/07/21 0:00 calc
Sum of Cations 10 meq/L 12/07/21 0:00 calc
Chloride SM4500CI-E 1 17.9 * mg/L 0.5 2 12/01/21 14:31 md
Hardness as CaCO3  SM2340B - Calculation 247 mg/L 0.2 5 12/07/21 0:00 calc
(dissolved)
Lab Filtration (0.45um SOPWCO050 1 11/30/21 7:14 mlh
filter)
Residue, Filterable SM2540C 1 578 * mg/L 20 40 11/24/21 11:16 anc
(TDS) @180C
Residue, Non- SM2540D 1 14.0 B * mg/L 5 20 11/22/21 16:26 scd
Filterable (TSS)
@105C
Sodium Adsorption USGS - 11738-78 3.4 12/07/21 0:00 calc
Ratio in Water
Sulfate D516-02/-07/-11 - TURBIDIMETRIC 5 77.0 * mg/L 5 25 12/03/21 13:01 wtc
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc. Inorganic

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Reference

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in % (except for LCSS, mg/Kg)

MDL Method Detection Limit. Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.
PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit. Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in % (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate
ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

ccv Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

IcB Initial Calibration Blank MS Matrix Spike

icv Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard
LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.
Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

Analysis exceeded method hold time. pH is a field test with an immediate hold time.
Target analyte response was below the laboratory defined negative threshold.

crIT®

The material was analyzed for, but was not detected above the level of the associated value.
The associated value is either the sample quantitation limit or the sample detection limit.

Method References

1) EPA 600/4-83-020. Methods for Chemical Analysis of Water and Wastes, March 1983.

2) EPA 600/R-93-100. Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.
3) EPA 600/R-94-111. Methods for the Determination of Metals in Environmental Samples - Supplement |, May 1994.
(4) EPA SW-846. Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

(1) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations.

2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.
(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click:

https://acz.com/wp-content/uploads/2019/04/Ext-Qual-List.pdf

Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

REP001.03.15.02

L69988-2112071110
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AEZ Laboratories, Inc. Inorganic Extended

2773 Downhill Drive  Steamboat Springs, CO 80487 (800) 334-5493 Qualifier Report
New Elk Coal Co., LLC ACZ Project ID:  L69988

ACZID WORKNUM PARAMETER METHOD QUAL DESCRIPTION

L69988-01 WG532680 Chloride SM4500CI-E RA Relative Percent Difference (RPD) was not used for data

validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

WG532278 Residue, Non-Filterable (TSS) @105C  SM2540D RA Relative Percent Difference (RPD) was not used for data

validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

SM2540D Z3 Sample volume yielded a residue less than 2.5 mg
WG532877  Sulfate D516-02/-07/-11 - M3 The spike recovery value is unusable since the analyte
TURBIDIMETRIC concentration in the sample is disproportionate to the spike

level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

D516-02/-07/-11 - RA Relative Percent Difference (RPD) was not used for data
TURBIDIMETRIC validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).
WG532696 Total Hot Plate Digestion M200.2 ICP DJ Sample dilution required due to insufficient sample.
L69988-02 WG532680 Chloride SM4500CI-E RA Relative Percent Difference (RPD) was not used for data

validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

WG532405 Residue, Filterable (TDS) @180C SM2540C N1 See Case Narrative.

WG532278 Residue, Non-Filterable (TSS) @105C  SM2540D RA Relative Percent Difference (RPD) was not used for data
validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).
WG532877  Sulfate D516-02/-07/-11 - M3 The spike recovery value is unusable since the analyte
TURBIDIMETRIC concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

D516-02/-07/-11 - RA Relative Percent Difference (RPD) was not used for data
TURBIDIMETRIC validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).
WG532365 Total Alkalinity SM2320B - Titration ZW Method deviation. The sample was centrifuged prior to

analysis due to high solid content.

L69988-03 WG532680 Chloride SM4500CI-E RA Relative Percent Difference (RPD) was not used for data
validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).
WG532405 Residue, Filterable (TDS) @180C SM2540C N1 See Case Narrative.

WG532278 Residue, Non-Filterable (TSS) @105C  SM2540D RA Relative Percent Difference (RPD) was not used for data
validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).
WG532877  Sulfate D516-02/-07/-11 - M3 The spike recovery value is unusable since the analyte
TURBIDIMETRIC concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

D516-02/-07/-11 - RA Relative Percent Difference (RPD) was not used for data

TURBIDIMETRIC validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

L69988-04 WG532680 Chloride SM4500CI-E RA Relative Percent Difference (RPD) was not used for data
validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

WG532405 Residue, Filterable (TDS) @180C SM2540C N1 See Case Narrative.
WG532278 Residue, Non-Filterable (TSS) @105C  SM2540D RA Relative Percent Difference (RPD) was not used for data

validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

SM2540D Z3 Sample volume yielded a residue less than 2.5 mg
WG532877  Sulfate D516-02/-07/-11 - M3 The spike recovery value is unusable since the analyte
TURBIDIMETRIC concentration in the sample is disproportionate to the spike

level. The recovery of the associated control sample (LCS
or LFB) was acceptable.
D516-02/-07/-11 - RA Relative Percent Difference (RPD) was not used for data
TURBIDIMETRIC validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

REPAD.15.06.05.01
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AEZ Laboratories, Inc. Certification
2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Qualifiers

ACZ Project ID: L69988

New Elk Coal Co., LLC

No certification qualifiers associated with this analysis

REPAD.05.06.05.01
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ACZ Laboratories, Inc. Sample

2773 Downbhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Receipt
New Elk Coal Co. , LLC ACZ Project ID: L69988
Date Received: 11/18/2021 10:42
Received By:
Date Printed: 11/19/2021

Receipt Verification
YES NO NA
X

1) Is a foreign soil permit included for applicable samples?

2) Is the Chain of Custody form or other directive shipping papers present?

!

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

x

5) If samples are received past hold time, proceed with requested short hold time analyses?

6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?
A change was made in the PO# and # of Containers section prior
to ACZ custody.

A change was made in the PO# and # of Containers section prior
to ACZ custody.

A change was made in the PO# and # of Containers section prior
to ACZ custody.

A change was made in the PO# and # of Containers section prior
to ACZ custody.

A change was made in the PO# and # of Containers section prior
to ACZ custody.

Samples/Containers
NO NA
8) Are all containers intact and with no leaks?

9) Are all labels on containers and are they intact and legible?

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits? 1

<
X X[ X | XX m
(9]

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers? ‘ ‘ ‘ X ‘
14) Are samples that require zero headspace acceptable? ‘ ‘ ‘ X ‘
15) Are all sample containers appropriate for analytical requirements? -

16) Is there an Hg-1631 trip blank present? ‘ ‘ ‘ X ‘
17) Is there a VOA trip blank present? ‘ ‘ ‘ X ‘

18) Were all samples received within hold time?

i

NA indicates Not Applicable

Chain of Custody Related Remarks

Client Contact Remarks

REPAD LPII 2012-03

L69988-2112071110 Page 14 of 16



ACZ Laboratories, Inc. Sample

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Receipt
New Elk Coal Co. , LLC ACZ Project ID: L69988
Date Received: 11/18/2021 10:42
Received By:
Date Printed: 11/19/2021
Shipping Containers
Cooler Id Temp(°C) Temp Rad (uR/Hr) Custody Seal
Criteria(°C) Intact?
6511 4.7 <=6.0 15 Yes

Was ice present in the shipment container(s)?
Yes - Wet ice was present in the shipment container(s).

Client must contact an ACZ Project Manager if analysis should not proceed for samples received
outside of their thermal preservation acceptance criteria.

1 The preservation of the following bottle types is not checked at sample receipt: Orange (oil and
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal
coliform), EDTA (sulfite), HCI preserved vial (organics), Na2S203 preserved vial (organics), and HG-
1631 (total/dissolved mercury by method 1631).

REPAD LPII 2012-03
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AEZ Laboratories, Inc. | éqc;gg AIN o o]»

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493

Name: Tomes F nggng Address: /2250 Stote wy /2

Company:  New! EfE Coa| O Weston 00 £169)

E-mail: [1imb (@ newelkopsl.com Telephone:  "ZfF~ £ 3|~ £ | LL3

ustod

Ly

LA

|
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Company: /\/chE—/k /‘Op/ & . \/\]654 OI’\.CD %Iéq,
Emai__ a1ty @ new elkdopl. Telephone: 7/~ &3]~ 4 | H-2_
If sample(s) receiveg past holding time (HT), or if insufficient HT remains to complete YES
analysis before expiration, shall ACZ proceed with requested short HT analyses? NO
"NO" then ACZ will contact client for further instruction. If neither "YES" nor "NO" is indi ACZ will pi with the , even if HT is expired, and data will be qualified

Are samples for SDWA Compliance Monitoring? Yes | I No
If yes, please include state forms. Results will be reported to PQL for Colorado.

Sampler's Name: Sampler's Site Information State [ ‘Q IQ ' Zip code 8 IQSI [ Time Zone !2”2 Z
or

. *{ attest to the authenticity and validity of this sample. | that y mislabeling the ti
*Sampler's Slgnature: tampering with the sample in anyway, is i fraud and punish by State Law.
PRO OR A O REQ D (afta

Quotelf)f 285 (o \/{ el & (., (4
. ¥ @
[por: / Q8 £

Reporting state for complianc‘é testing: g — ] / ‘9 b 7 .

S| labld 28- 6wl

Check box if samples include NRC licensed material? s 2 & D f C) > Md @ / eﬁ
SAMPLE IDENTIFICATION DATE:TIME WENDHY 3+
ik 1 ,
fi7f2j 1245 GW] KUA 15

AW 2 Wirfa) 3.00lcW Al
PAW B Y TWED T ‘

, _ 7
PAW 9 V77 Bmlailz

Matrix SW (Surface Water) - GW (Ground Water) - WW (Waste Water) - DW (Drinking Water) - SL (Sludge) - SO (Soil) - OL (Qil) - Other (Specify)

a25¢ Q,‘gur,\/ . cOc)’er\

Plecsc Re SampLE Boflles
Tee VBorles
‘P&{g@r Werl_

Please refer to ACZ's terms'& conditions located on the reverse side of this COC.
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@ Wiz 15:/5 . /581 w2
i
FRMADO050.06.14.14 White - Return with sample.  Yellow - Retain for your records. Page 16 of 16
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Al:Z Laboratories, Inc. Analytical

2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Report

December 15, 2021

Report to: Bill to:

Jim Begano Mary Head

New Elk Coal Co., LLC New Elk Coal Co., LLC
12250 Hwy. 12 12250 US HWY 12
Weston, CO 81091 Weston, CO 81091

cc: Nick Mason

Project ID:
ACZ Project ID: L70198

Jim Begano:

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on December 02,
2021. This project has been assigned to ACZ's project number, L70198. Please reference this number in all
future inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan. The enclosed results relate only to
the samples received under L70198. Each section of this report has been reviewed and approved by the
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety. ACZ is not responsible for the consequences arising
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after January 14, 2022. If the
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample). If you
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project
Manager or Customer Service Representative for further details and associated costs. ACZ retains analytical
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Yo ebbi

Sue Webber has reviewed and
approved this report.

L70198-2112151519 Page 1 of 11



AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 RESUItS
New Elk Coal Co., LLC ACZ Sample ID: L70198-01
Project ID: Date Sampled: 12/01/21 12:36
Sample ID: NEW 4 Date Received: 12/02/21

Sample Matrix: Groundwater

Inorganic Prep

Parameter EPA Method Dilution  Result Qual XQ Units MDL Date Analyst

Acidify and filter Colorado 5 CCR 1002- 12/05/21 9:13 ssr
(Potentially Dissolved) 31.5.31 (2009)

Lab Filtration (0.45um) M200.7/200.8/3005A 12/08/21 12:09 mlh
& Acidification

Total Hot Plate M200.2 ICP 12/09/21 16:21 aeh
Digestion

Total Recoverable M200.2 ICP-MS 12/08/21 18:00 mfm
Digestion

Total Recoverable M200.2 ICP 12/08/21 19:37 kja
Digestion

Metals Analysis

Parameter EPA Method Dilution  Result Qual XQ Units MDL PQL Date Analyst
Arsenic, total M200.8 ICP-MS 1 <0.0002 U mg/L 0.0002 0.001 12/10/21 14:35 mfm
recoverable

Boron, total M200.7 ICP 1 <0.03 U mg/L 0.03 0.1 12/11/21 0:14 kja
Cadmium, potentially M200.7 ICP 1 <0.008 U mg/L 0.008 0.025 12/06/21 18:57 jiw
dissolved

Calcium, dissolved M200.7 ICP 1 5.39 mg/L 0.1 0.5 12/09/21 16:00 kja
Chromium, total M200.8 ICP-MS 1 0.00123 B mg/L 0.0005 0.002 12/10/21 14:35 mfm
recoverable

Copper, potentially M200.7 ICP 1 <0.01 U mg/L 0.01 0.05 12/06/21 18:57 jlw
dissolved

Iron, dissolved M200.7 ICP 1 <0.06 U mg/L 0.06 0.15 12/09/21 16:00 kja
Iron, total M200.7 ICP 1 <0.06 U mg/L 0.06 0.15 12/11/21 0:14 kja
Iron, total recoverable M200.7 ICP 1 0.129 B mg/L 0.06 0.15 12/09/21 21:03 kja
Magnesium, dissolved M200.7 ICP 1 2.75 mg/L 0.2 1 12/09/21 16:00 kja
Manganese, dissolved MZ200.7 ICP 1 <0.01 U mg/L 0.01 0.05 12/09/21 16:00 kja
Manganese, M200.7 ICP 1 <0.01 U mg/L 0.01 0.05 12/06/21 18:57 jlw
potentially dissolved

Manganese, total M200.7 ICP 1 0.011 B mg/L 0.01 0.05 12/11/21 0:14 kja
Mercury, total M245.1 CVAA 1 <0.0002 U mg/L 0.0002 0.001 12/07/21 15:48 mlh
Potassium, dissolved M200.7 ICP 1 5.32 mg/L 0.2 1 12/09/21 16:00 kja
Sodium, dissolved M200.7 ICP 1 526 mg/L 0.2 1 12/09/21 16:00 kja
Zinc, potentially M200.7 ICP 1 <0.02 U mg/L 0.02 0.05 12/06/21 18:57 jiw
dissolved

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 ReSUItS
New Elk Coal Co., LLC ACZ Sample ID: L70198-01
Project ID: Date Sampled: 12/01/21 12:36
Sample ID: NEW 4 Date Received: 12/02/21

Sample Matrix: Groundwater

Wet Chemistry

Parameter EPA Method Dilution  Result Qual XQ MDL Date Analyst

Alkalinity as CaCO3  SM2320B - Titration

Bicarbonate as 1 1180 mg/L 2 20 12/07/21 0:00 jck
CaCO3
Carbonate as CaCO3 1 89.5 mg/L 2 20 12/07/21 0:00 jck
Hydroxide as CaCO3 1 <2 U mg/L 2 20 12/07/21 0:00 jck
Total Alkalinity 1 1270 mg/L 2 20 12/07/21 0:00 jck
Cation-Anion Balance Calculation
Cation-Anion Balance -4.0 % 12/15/21 0:00 calc
Sum of Anions 26 meq/L 12/15/21 0:00 calc
Sum of Cations 24 meq/L 12/15/21 0:00 calc
Chloride SM4500CI-E 1 11.5 * mg/L 0.5 2 12/13/21 14:57 md
Hardness as CaCO3  SM2340B - Calculation 25 mg/L 0.2 5 12/15/21 0:00 calc
(dissolved)
Lab Filtration (0.45um SOPWCO050 1 12/06/21 12:16 mlh
filter)
Residue, Filterable SM2540C 1 1400 mg/L 20 40 12/03/21 11:21 scd
(TDS) @180C
Residue, Non- SM2540D 1 <5 U * mg/L 5 20 12/07/21 13:17 anc
Filterable (TSS)
@105C
Sodium Adsorption USGS - 11738-78 47 12/15/21 0:00 calc
Ratio in Water
Sulfate D516-02/-07/-11 - TURBIDIMETRIC 1 19.0 * mg/L 1 5 12/08/21 21:31 mijj1
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 RESUItS
New Elk Coal Co., LLC ACZ Sample ID: L70198-02
Project ID: Date Sampled: 12/01/21 13:10
Sample ID: NE-1-10 Date Received: 12/02/21

Sample Matrix: Groundwater

Inorganic Prep

Parameter EPA Method Dilution  Result Qual XQ Units MDL Date Analyst
Acidify and filter Colorado 5 CCR 1002- 12/05/21 9:21 ssr
(Potentially Dissolved) 31.5.31 (2009)

Lab Filtration (0.45um) M200.7/200.8/3005A 12/08/21 12:09 mlh
& Acidification

Total Hot Plate M200.2 ICP 12/09/21 16:35 aeh
Digestion

Total Recoverable M200.2 ICP-MS 12/08/21 18:00 mfm
Digestion

Total Recoverable M200.2 ICP 12/08/21 20:19 kja
Digestion

Metals Analysis

Parameter EPA Method Dilution  Result Qual XQ Units MDL PQL Date Analyst
Arsenic, total M200.8 ICP-MS 1 0.0117 mg/L 0.0002 0.001  12/10/21 14:37 mfm
recoverable

Boron, total M200.7 ICP 1 <0.03 U mg/L 0.03 0.1 12/11/21 0:17 kja
Cadmium, potentially M200.7 ICP 1 <0.008 U mg/L 0.008 0.025 12/06/21 19:01 jiw
dissolved

Calcium, dissolved M200.7 ICP 1 2.32 mg/L 0.1 0.5 12/09/21 16:09 kja
Chromium, total M200.8 ICP-MS 1 0.00261 mg/L 0.0005 0.002 12/10/21 14:37 mfm
recoverable

Copper, potentially M200.7 ICP 1 <0.01 U mg/L 0.01 0.05 12/06/21 19:01 jlw
dissolved

Iron, dissolved M200.7 ICP 1 <0.06 U mg/L 0.06 0.15 12/09/21 16:09 kja
Iron, total M200.7 ICP 1 0.178 mg/L 0.06 0.15 12/11/21 0:17 kja
Iron, total recoverable M200.7 ICP 1 0.220 mg/L 0.06 0.15 12/09/21 21:13 kja
Magnesium, dissolved M200.7 ICP 1 2.54 mg/L 0.2 1 12/09/21 16:09 kja
Manganese, dissolved MZ200.7 ICP 1 <0.01 U mg/L 0.01 0.05 12/09/21 16:09 kja
Manganese, M200.7 ICP 1 <0.01 U mg/L 0.01 0.05 12/06/21 19:01 jlw
potentially dissolved

Manganese, total M200.7 ICP 1 <0.01 U mg/L 0.01 0.05 12/11/21 0:17 kja
Mercury, total M245.1 CVAA 1 <0.0002 U mg/L 0.0002 0.001 12/07/21 15:49 mlh
Potassium, dissolved M200.7 ICP 1 412 mg/L 0.2 1 12/09/21 16:09 kja
Sodium, dissolved M200.7 ICP 1 304 mg/L 0.2 1 12/09/21 16:09 kja
Zinc, potentially M200.7 ICP 1 <0.02 U mg/L 0.02 0.05 12/06/21 19:01 jw
dissolved

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 ReSUItS
New Elk Coal Co., LLC ACZ Sample ID: L70198-02
Project ID: Date Sampled: 12/01/21 13:10
Sample ID: NE-1-10 Date Received: 12/02/21

Sample Matrix: Groundwater

Wet Chemistry

Parameter EPA Method Dilution  Result Qual XQ MDL Date Analyst

Alkalinity as CaCO3  SM2320B - Titration

Bicarbonate as 1 404 mg/L 2 20 12/07/21 0:00 jck
CaCO3
Carbonate as CaCO3 1 323 mg/L 2 20 12/07/21 0:00 jck
Hydroxide as CaCO3 1 <2 U mg/L 2 20 12/07/21 0:00 jck
Total Alkalinity 1 727 mg/L 2 20 12/07/21 0:00 jck
Cation-Anion Balance Calculation
Cation-Anion Balance -3.4 % 12/15/21 0:00 calc
Sum of Anions 15 meq/L 12/15/21 0:00 calc
Sum of Cations 14 meq/L 12/15/21 0:00 calc
Chloride SM4500CI-E 1 7.14 * mg/L 0.5 2 12/13/21 14:57 md
Hardness as CaCO3  SM2340B - Calculation 16 mg/L 0.2 5 12/15/21 0:00 calc
(dissolved)
Lab Filtration (0.45um SOPWCO050 1 12/06/21 12:28 mlh
filter)
Residue, Filterable SM2540C 1 826 mg/L 20 40 12/03/21 11:22 scd
(TDS) @180C
Residue, Non- SM2540D 1 5.0 B * mg/L 5 20 12/07/21 13:20 anc
Filterable (TSS)
@105C
Sodium Adsorption USGS - 11738-78 33 12/15/21 0:00 calc
Ratio in Water
Sulfate D516-02/-07/-11 - TURBIDIMETRIC 1 21.0 * mg/L 1 5 12/08/21 21:33 mijj1
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

L70198-2112151519 Page 5 of 11



ACZ Laboratories, Inc. Inorganic

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Reference

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in % (except for LCSS, mg/Kg)

MDL Method Detection Limit. Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.
PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit. Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in % (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate
ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

ccv Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

IcB Initial Calibration Blank MS Matrix Spike

icv Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard
LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.
Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

Analysis exceeded method hold time. pH is a field test with an immediate hold time.
Target analyte response was below the laboratory defined negative threshold.

crIT®

The material was analyzed for, but was not detected above the level of the associated value.
The associated value is either the sample quantitation limit or the sample detection limit.

Method References

1) EPA 600/4-83-020. Methods for Chemical Analysis of Water and Wastes, March 1983.

2) EPA 600/R-93-100. Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.
3) EPA 600/R-94-111. Methods for the Determination of Metals in Environmental Samples - Supplement |, May 1994.
(4) EPA SW-846. Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

(1) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations.

2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.
(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click:

https://acz.com/wp-content/uploads/2019/04/Ext-Qual-List.pdf

Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

REP001.03.15.02

L70198-2112151519
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https://acz.com/wp-content/uploads/2019/04/Ext-Qual-List.pdf

AEZ Laboratories, Inc.

2773 Downhill Drive ~ Steamboat Springs, CO 80487 (800) 334-5493

Inorganic Extended

Qualifier Report

New Elk Coal Co., LLC

ACZ Project ID: L70198

ACZID WORKNUM PARAMETER METHOD QUAL DESCRIPTION

L70198-01 WG533446 Chloride SM4500CI-E M2

WG533080 Residue, Non-Filterable (TSS) @105C  SM2540D RA

SM2540D Z3

WG533214  Sulfate D516-02/-07/-11 - M3
TURBIDIMETRIC

L70198-02 WG533446 Chloride SM4500CI-E M2

WG533080 Residue, Non-Filterable (TSS) @105C ~ SM2540D RA

SM2540D Z3

WG533214  Sulfate D516-02/-07/-11 - M3
TURBIDIMETRIC

Matrix spike recovery was low, the recovery of the
associated control sample (LCS or LFB) was acceptable.

Relative Percent Difference (RPD) was not used for data
validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

Sample volume yielded a residue less than 2.5 mg

The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

Matrix spike recovery was low, the recovery of the
associated control sample (LCS or LFB) was acceptable.

Relative Percent Difference (RPD) was not used for data
validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

Sample volume yielded a residue less than 2.5 mg

The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

REPAD.15.06.05.01

L70198-2112151519
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AEZ Laboratories, Inc. Certification
2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Qualifiers

ACZ Project ID: L70198

New Elk Coal Co., LLC

No certification qualifiers associated with this analysis

REPAD.05.06.05.01

L70198-2112151519 Page 8 of 11



ACZ Laboratories, Inc. Sample

2773 Downbhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Receipt
New Elk Coal Co. ’ LLC ACZ Project ID: L70198
Date Received: 12/02/2021 11:58
Received By:
Date Printed: 12/3/2021

Receipt Verification

1) Is a foreign soil permit included for applicable samples? ‘ ‘ ‘ X ‘

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?
4) Are any samples NRC licensable material? ‘ ‘ ‘ X ‘
5) If samples are received past hold time, proceed with requested short hold time analyses?

X -
6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

Samples/Containers

8) Are all containers intact and with no leaks?

x| 1n
9) Are all labels on containers and are they intact and legible?
x|

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits? 1 ‘ X ‘ ‘ ‘
12) Is there sufficient sample volume to perform all requested work? -

13) Is the custody seal intact on all containers? ‘ ‘ ‘ X ‘
14) Are samples that require zero headspace acceptable? ‘ ‘ ‘ X ‘
15) Are all sample containers appropriate for analytical requirements? -

16) Is there an Hg-1631 trip blank present? \ \ \ X \
17) Is there a VOA trip blank present? ‘ ‘ ‘ X ‘

18) Were all samples received within hold time? X -

NA indicates Not Applicable

Chain of Custody Related Remarks

Client Contact Remarks

Shipping Containers

Cooler Id Temp(°C) Temp Rad (uR/Hr) Custody Seal
Criteria(°C) Intact?
5316 1 <=6.0 15 Yes

Was ice present in the shipment container(s)?
Yes - Wet ice was present in the shipment container(s).

Client must contact an ACZ Project Manager if analysis should not proceed for samples received
outside of their thermal preservation acceptance criteria.

REPAD LPII 2012-03

L70198-2112151519 Page 9 of 11



/II:Z Laboratories, Inc. Sample

2773 Downbhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Receipt
New Elk Coal Co. ’ LLC ACZ Project ID: L70198
Date Received: 12/02/2021 11:58
Received By:
Date Printed: 12/3/2021

1 The preservation of the following bottle types is not checked at sample receipt: Orange (oil and
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal
coliform), EDTA (sulfite), HCI preserved vial (organics), Na2S203 preserved vial (organics), and HG-
1631 (total/dissolved mercury by method 1631).

REPAD LPII 2012-03

L70198-2112151519 Page 10 of 11
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ALZ Laboratories, Inc. L7 43{

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334—5493

Report to:
Name: —1h Beqp,,/\@ Address: /2245 Stes
Company: NQW EK ’00.12] (70/ WC’;S"OVl ) CO IO: 81 56 9 [
E-mail: I/m)o Cnew 6”4(‘08’ - JOom, Telephone: 7/9 ~e3l -6/ 45

Name:  A/re k. Nason E-mai:__ /) mason &2 ﬂc’t«OCIkCOé/,w
Company: V@0 =l k. (’oel 06 . Telephone:  “7/<7 - &3l - A /%

Name: Y13 Cy HC& 7 Address: /22 .50 -Stote Hw y /2
company: e Elk Upal Co. Wesdon, (ble &I1E9]
E-mail: 4/]1.5 /\’y@ A @ ”*\C(’Eé [.('om Telephone: 7[7" 631 - é / ’7"2—«

If sample(s\) received 'past holding time (HT), or if insufficient HT remains to complete YES X
analysis before expiration, shall ACZ proceed with requested short HT analyses? NO

If "NO" then ACZ will contact client for further instruction. If neither "YES" nor "NO" is indi ACZ will pi with the y even if HT is expired, and data will be qualified
Are samples for SOWA Compliance Monitoring? Yes l I No | x I

|'f yes, please include state forms. Results will be reported to PQL for Colorado.

Sampler's Name: \‘Jza;&al amplers Site Information State ( o IC’ Zip code 5) 52[ Time Zon ﬂuz Z
*Sampler's Signature: o

*| attest to the authenticity and validity of this sample. | that i i ing the ti
PROJECT INFORMATION

tampering with the sample in any L is i fraud and i by State Law.
Quote #: 73/)/@ 29"6“/" OT'Q

PO#:

ANALYSES REQUESTED (attach list or use quote number)

Reporting state for compliance testing:

(@

Check box if samples include NRC licensed material? L. f, “1 P “/
A » D A O DA

NEW & 112 12:36|6w
NE- /- [D /2-(-2]  £3//0|6W]

SN B\ #of Containers

Matrix SW (Surface Water) - GW (Ground Water) - WW (Waste Water) - DW (Drinking Water) - SL (Sludge) - SO (Soil) - OL (Oil) - Other (Specify)

- AR

5 amy f eWles
Vo p ;\ c 0 or )f\
*:r' Hles
Please refer to ACZ's terms & condltlons located on the reverse side of this COC.
RELINQUISHED BY: DATE:TIME RECEIVED BY: DATE:TIME

| damn I 2i)21 I5%0

L7BYEEL5p(08 1 B4 g White - Return with sample.  Yellow - Retain for your records. Page 11 of 11



Al:Z Laboratories, Inc. Analytical

2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Report

January 10, 2022

Report to: Bill to:

Jim Begano Mary Head

New Elk Coal Co., LLC New Elk Coal Co., LLC
12250 Hwy. 12 12250 US HWY 12
Weston, CO 81091 Weston, CO 81091

cc: Nick Mason

Project ID:
ACZ Project ID: L70567

Jim Begano:

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on December 17,
2021. This project has been assigned to ACZ's project number, L70567. Please reference this number in all
future inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan. The enclosed results relate only to
the samples received under L70567. Each section of this report has been reviewed and approved by the
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety. ACZ is not responsible for the consequences arising
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after February 09, 2022. If the
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample). If you
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project
Manager or Customer Service Representative for further details and associated costs. ACZ retains analytical
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Yo Aebbi

Sue Webber has reviewed and
approved this report.

L70567-2201101145 Page 1 of 13



AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 RESUItS
New Elk Coal Co., LLC ACZ Sample ID: L70567-01
Project ID: Date Sampled: 12/16/21 12:30
Sample ID: NE-6-10-A Date Received: 12/17/21

Sample Matrix: Groundwater

Inorganic Prep

Parameter EPA Method Dilution  Result Qual XQ Units MDL Date Analyst
Acidify and filter Colorado 5 CCR 1002- 12/19/21 9:58 ssr
(Potentially Dissolved) 31.5.31 (2009)

Lab Filtration (0.45um) M200.7/200.8/3005A 12/21/21 8:20 mlh
& Acidification

Total Hot Plate M200.2 ICP 12/29/21 12:57 kja
Digestion

Total Recoverable M200.2 ICP-MS 12/30/21 10:40 mfm/sc
Digestion p
Total Recoverable M200.2 ICP 12/21/21 17:49 kja
Digestion

Metals Analysis

Parameter EPA Method Dilution  Result Qual XQ Units MDL PQL Date Analyst
Arsenic, total M200.8 ICP-MS 1 0.00043 B mg/L 0.0002 0.001 01/05/22 16:44 scp
recoverable

Boron, total M200.7 ICP 1 0.081 B mg/L 0.03 0.1 12/22/21 15:18 jw
Cadmium, potentially M200.7 ICP 1 <0.008 U mg/L 0.008 0.025 12/20/21 18:32 kja
dissolved

Calcium, dissolved M200.7 ICP 1 2.55 mg/L 0.1 0.5 12/30/21 13:12 jlw
Chromium, total M200.8 ICP-MS 1 0.00110 B mg/L 0.0005 0.002 01/05/22 16:44 scp
recoverable

Copper, potentially M200.7 ICP 1 <0.01 U mg/L 0.01 0.05 12/20/21 18:32 kja
dissolved

Iron, dissolved M200.7 ICP 1 <0.06 U mg/L 0.06 0.15 12/30/21 13:12 jiw
Iron, total M200.7 ICP 1 0.393 mg/L 0.06 0.15 12/30/21 10:21 kja
Iron, total recoverable M200.7 ICP 1 0.426 mg/L 0.06 0.15 12/22/21 18:00 kja
Magnesium, dissolved M200.7 ICP 1 0.82 B mg/L 0.2 1 12/30/21 13:12 jlw
Manganese, dissolved MZ200.7 ICP 1 <0.01 U mg/L 0.01 0.05 12/30/21 13:12 jlw
Manganese, M200.7 ICP 1 0.019 B mg/L 0.01 0.05 12/20/21 18:32 kja
potentially dissolved

Manganese, total M200.7 ICP 1 0.013 B mg/L 0.01 0.05 12/22/21 15:18 jlw
Mercury, total M245.1 CVAA 1 <0.0002 U mg/L 0.0002 0.001 12/31/21 11:02 mlh
Potassium, dissolved M200.7 ICP 1 2.89 mg/L 0.2 1 12/30/21 13:12 jlw
Sodium, dissolved M200.7 ICP 1 417 * mg/L 0.2 1 12/30/21 13:12 jw
Zinc, potentially M200.7 ICP 1 <0.02 U mg/L 0.02 0.05 12/20/21 18:32 kja
dissolved

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

L70567-2201101145 Page 2 of 13



AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 ReSUItS
New Elk Coal Co., LLC ACZ Sample ID: L70567-01
Project ID: Date Sampled: 12/16/21 12:30
Sample ID: NE-6-10-A Date Received: 12/17/21

Sample Matrix: Groundwater

Wet Chemistry

Parameter EPA Method Dilution  Result Qual XQ Date Analyst

Alkalinity as CaCO3  SM2320B - Titration

Bicarbonate as 1 938 mg/L 2 20 12/30/21 0:00 emk
CaCO3
Carbonate as CaCO3 1 136 mg/L 2 20 12/30/21 0:00 emk
Hydroxide as CaCO3 1 <2 U mg/L 2 20 12/30/21 0:00 emk
Total Alkalinity 1 1070 mg/L 2 20 12/30/21 0:00 emk
Cation-Anion Balance Calculation
Cation-Anion Balance -7.3 % 01/10/22 0:00 calc
Sum of Anions 22 meq/L 01/10/22 0:00 calc
Sum of Cations 19 meq/L 01/10/22 0:00 calc
Chloride SM4500CI-E 1 5.47 mg/L 0.5 2 01/07/22 12:54 md
Hardness as CaCO3  SM2340B - Calculation 9.7 mg/L 0.2 5 01/10/22 0:00 calc
(dissolved)
Lab Filtration (0.45um SOPWCO050 1 12/30/21 15:45 emk
filter)
Residue, Filterable SM2540C 2 1100 mg/L 40 80 12/21/21 19:20 jck
(TDS) @180C
Residue, Non- SM2540D 1 13.0 B * mg/L 5 20 12/20/21 15:17 scd
Filterable (TSS)
@105C
Sodium Adsorption USGS - 11738-78 59 01/10/22 0:00 calc
Ratio in Water
Sulfate D516-02/-07/-11 - TURBIDIMETRIC 1 1.8 B * mg/L 1 5 01/07/22 19:03 syw
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

L70567-2201101145 Page 3 of 13



AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 RESUItS
New Elk Coal Co., LLC ACZ Sample ID: L70567-02
Project ID: Date Sampled: 12/16/21 13:04
Sample ID: NE-6-10-B Date Received: 12/17/21

Sample Matrix: Groundwater

Inorganic Prep

Parameter EPA Method Dilution  Result Qual XQ Units MDL Date Analyst
Acidify and filter Colorado 5 CCR 1002- 12/19/21 10:08 ssr
(Potentially Dissolved) 31.5.31 (2009)

Lab Filtration (0.45um) M200.7/200.8/3005A 12/21/21 8:20 mlh
& Acidification

Total Hot Plate M200.2 ICP * 12/29/21 13:10 kja
Digestion

Total Recoverable M200.2 ICP 12/21/21 18:14 kja
Digestion

Total Recoverable M200.2 ICP-MS 12/30/21 10:51 mfm/sc
Digestion p
Metals Analysis

Parameter EPA Method Dilution  Result Qual XQ Units MDL PQL Date Analyst
Arsenic, total M200.8 ICP-MS 1 0.00065 B mg/L 0.0002 0.001 01/05/22 16:46 scp
recoverable

Boron, total M200.7 ICP 1 0.062 B mg/L 0.03 0.1 12/22/21 15:21 jw
Cadmium, potentially M200.7 ICP 1 <0.008 U mg/L 0.008 0.025 12/20/21 18:47 kja
dissolved

Calcium, dissolved M200.7 ICP 1 2.43 mg/L 0.1 0.5 12/30/21 13:15 jlw
Chromium, total M200.8 ICP-MS 1 0.0162 mg/L 0.0005 0.002 01/05/22 16:46 scp
recoverable

Copper, potentially M200.7 ICP 1 0.018 B mg/L 0.01 0.05 12/20/21 18:47 kja
dissolved

Iron, dissolved M200.7 ICP 1 0.161 mg/L 0.06 0.15 12/30/21 13:15 jiw
Iron, total M200.7 ICP 2 1.81 mg/L 0.12 0.3 12/30/21 10:25 kja
Iron, total recoverable M200.7 ICP 1 1.79 mg/L 0.06 0.15 12/22/21 18:03 kja
Magnesium, dissolved M200.7 ICP 1 0.31 B mg/L 0.2 1 12/30/21 13:15 jlw
Manganese, dissolved MZ200.7 ICP 1 0.017 B mg/L 0.01 0.05 12/30/21 13:15 jlw
Manganese, M200.7 ICP 1 0.030 B mg/L 0.01 0.05 12/20/21 18:47 kja
potentially dissolved

Manganese, total M200.7 ICP 1 0.034 B mg/L 0.01 0.05 12/22/21 15:21 jlw
Mercury, total M245.1 CVAA 1 <0.0002 U mg/L 0.0002 0.001 12/31/21 11:02 mlh
Potassium, dissolved M200.7 ICP 1 1.42 mg/L 0.2 1 12/30/21 13:15 jlw
Sodium, dissolved M200.7 ICP 1 189 * mg/L 0.2 1 12/30/21 13:15 jw
Zinc, potentially M200.7 ICP 1 0.031 B mg/L 0.02 0.05 12/20/21 18:47 kja
dissolved

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 ReSUItS
New Elk Coal Co., LLC ACZ Sample ID: L70567-02
Project ID: Date Sampled: 12/16/21 13:04
Sample ID: NE-6-10-B Date Received: 12/17/21

Sample Matrix: Groundwater

Wet Chemistry

Parameter EPA Method Dilution  Result Qual XQ MDL Date Analyst

Alkalinity as CaCO3  SM2320B - Titration

Bicarbonate as 1 458 mg/L 2 20 12/30/21 0:00 emk
CaCO3
Carbonate as CaCO3 1 17.7 B mg/L 2 20 12/30/21 0:00 emk
Hydroxide as CaCO3 1 <2 U mg/L 2 20 12/30/21 0:00 emk
Total Alkalinity 1 476 mg/L 2 20 12/30/21 0:00 emk
Cation-Anion Balance Calculation
Cation-Anion Balance -7.6 % 01/10/22 0:00 calc
Sum of Anions 9.9 meq/L 01/10/22 0:00 calc
Sum of Cations 8.5 meq/L 01/10/22 0:00 calc
Chloride SM4500CI-E 1 5.29 mg/L 0.5 2 01/07/22 12:55 md
Hardness as CaCO3  SM2340B - Calculation 7.3 mg/L 0.2 5 01/10/22 0:00 calc
(dissolved)
Lab Filtration (0.45um SOPWCO050 1 12/30/21 15:46 emk
filter)
Residue, Filterable SM2540C 1 510 mg/L 20 40 12/21/21 19:23 jck
(TDS) @180C
Residue, Non- SM2540D 1 26.0 * mg/L 5 20 12/20/21 15:19 scd
Filterable (TSS)
@105C
Sodium Adsorption USGS - 11738-78 31 01/10/22 0:00 calc
Ratio in Water
Sulfate D516-02/-07/-11 - TURBIDIMETRIC 1 13.3 * mg/L 1 5 01/07/22 19:06 syw
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 RESUItS
New Elk Coal Co.,LLC ACZ Sample ID: L70567-03
Project ID: Date Sampled: 12/16/21 13:46
Sample ID: NEW 2 Date Received: 12/17/21

Sample Matrix: Groundwater

Inorganic Prep

Parameter EPA Method Dilution  Result Qual XQ Units MDL Date Analyst
Acidify and filter Colorado 5 CCR 1002- 12/19/21 10:19 ssr
(Potentially Dissolved) 31.5.31 (2009)

Lab Filtration (0.45um) M200.7/200.8/3005A 12/28/21 18:38 kja
& Acidification

Total Hot Plate M200.2 ICP 12/29/21 13:52 kja
Digestion

Total Recoverable M200.2 ICP-MS 12/30/21 11:02 mfm/sc
Digestion p
Total Recoverable M200.2 ICP 12/21/21 18:39 kja
Digestion

Metals Analysis

Parameter EPA Method Dilution  Result Qual XQ Units MDL PQL Date Analyst
Arsenic, total M200.8 ICP-MS 1 0.00052 B mg/L 0.0002 0.001 01/05/22 16:48 scp
recoverable

Boron, total M200.7 ICP 1 0.047 B mg/L 0.03 0.1 12/22/21 15:25 jw
Cadmium, potentially M200.7 ICP 1 <0.008 U mg/L 0.008 0.025 12/20/21 18:51 kja
dissolved

Calcium, dissolved M200.7 ICP 1 114 mg/L 0.1 0.5 12/30/21 13:18 jlw
Chromium, total M200.8 ICP-MS 1 0.00084 B mg/L 0.0005 0.002 01/05/22 16:48 scp
recoverable

Copper, potentially M200.7 ICP 1 0.029 B mg/L 0.01 0.05 12/20/21 18:51 kja
dissolved

Iron, dissolved M200.7 ICP 1 0.130 B mg/L 0.06 0.15 12/30/21 13:18 jiw
Iron, total M200.7 ICP 1 0.939 mg/L 0.06 0.15 12/30/21 10:34 kja
Iron, total recoverable M200.7 ICP 1 0.879 mg/L 0.06 0.15 12/22/21 18:06 kja
Magnesium, dissolved M200.7 ICP 1 5.01 mg/L 0.2 1 12/30/21 13:18 jlw
Manganese, dissolved MZ200.7 ICP 1 0.017 B mg/L 0.01 0.05 12/30/21 13:18 jlw
Manganese, M200.7 ICP 1 0.054 mg/L 0.01 0.05 12/20/21 18:51 kja
potentially dissolved

Manganese, total M200.7 ICP 1 0.052 mg/L 0.01 0.05 12/22/21 15:25 jlw
Mercury, total M245.1 CVAA 1 <0.0002 U mg/L 0.0002 0.001 12/31/21 11:03 mlh
Potassium, dissolved M200.7 ICP 1 6.98 mg/L 0.2 1 12/30/21 13:18 jlw
Sodium, dissolved M200.7 ICP 1 487 * mg/L 0.2 1 12/30/21 13:18 jw
Zinc, potentially M200.7 ICP 1 0.035 B mg/L 0.02 0.05 12/20/21 18:51 kja
dissolved

REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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AEZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 ReSUItS
New Elk Coal Co.,LLC ACZ Sample ID: L70567-03
Project ID: Date Sampled: 12/16/21 13:46
Sample ID: NEW 2 Date Received: 12/17/21

Sample Matrix: Groundwater

Wet Chemistry

Parameter EPA Method Dilution  Result Qual XQ MDL Date Analyst

Alkalinity as CaCO3  SM2320B - Titration

Bicarbonate as 1 1070 mg/L 2 20 12/30/21 0:00 emk
CaCO3
Carbonate as CaCO3 1 54.0 mg/L 2 20 12/30/21 0:00 emk
Hydroxide as CaCO3 1 <2 U mg/L 2 20 12/30/21 0:00 emk
Total Alkalinity 1 1130 mg/L 2 20 12/30/21 0:00 emk
Cation-Anion Balance Calculation
Cation-Anion Balance -6.1 % 01/10/22 0:00 calc
Sum of Anions 26 meq/L 01/10/22 0:00 calc
Sum of Cations 23 meq/L 01/10/22 0:00 calc
Chloride SM4500CI-E 1 9.07 mg/L 0.5 2 01/07/22 12:55 md
Hardness as CaCO3  SM2340B - Calculation 49 mg/L 0.2 5 01/10/22 0:00 calc
(dissolved)
Lab Filtration (0.45um SOPWCO050 1 12/30/21 15:48 emk
filter)
Residue, Filterable SM2540C 1 1360 mg/L 20 40 12/21/21 19:25 jck
(TDS) @180C
Residue, Non- SM2540D 1 <5 U * mg/L 5 20 12/20/21 15:21 scd
Filterable (TSS)
@105C
Sodium Adsorption USGS - 11738-78 31 01/10/22 0:00 calc
Ratio in Water
Sulfate D516-02/-07/-11 - TURBIDIMETRIC 5 143 * mg/L 5 25 01/07/22 19:13 syw
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

L70567-2201101145 Page 7 of 13



ACZ Laboratories, Inc. Inorganic

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Reference

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in % (except for LCSS, mg/Kg)

MDL Method Detection Limit. Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.
PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit. Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in % (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate
ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

ccv Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

IcB Initial Calibration Blank MS Matrix Spike

icv Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard
LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.
Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

Analysis exceeded method hold time. pH is a field test with an immediate hold time.
Target analyte response was below the laboratory defined negative threshold.

crIT®

The material was analyzed for, but was not detected above the level of the associated value.
The associated value is either the sample quantitation limit or the sample detection limit.

Method References

1) EPA 600/4-83-020. Methods for Chemical Analysis of Water and Wastes, March 1983.

2) EPA 600/R-93-100. Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.
3) EPA 600/R-94-111. Methods for the Determination of Metals in Environmental Samples - Supplement |, May 1994.
(4) EPA SW-846. Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

(1) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations.

2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.
(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click:

https://acz.com/wp-content/uploads/2019/04/Ext-Qual-List.pdf

Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

REP001.03.15.02

L70567-2201101145
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AEZ Laboratories, Inc. Inorganic Extended

2773 Downhill Drive ~ Steamboat Springs, CO 80487 (800) 334-5493 Qualifier Report
New Elk Coal Co., LLC ACZ Project ID: L70567

ACZID WORKNUM PARAMETER METHOD QUAL DESCRIPTION

L70567-01 WG533936 Residue, Non-Filterable (TSS) @105C  SM2540D RA Relative Percent Difference (RPD) was not used for data

validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

SM2540D Z3 Sample volume yielded a residue less than 2.5 mg
WG534283  Sodium, dissolved M200.7 ICP M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike

level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

WG534631  Sulfate D516-02/-07/-11 - M2 Matrix spike recovery was low, the recovery of the
TURBIDIMETRIC associated control sample (LCS or LFB) was acceptable.
L70567-02 WG533936 Residue, Non-Filterable (TSS) @105C  SM2540D RA Relative Percent Difference (RPD) was not used for data

validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

WG534283  Sodium, dissolved M200.7 ICP M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

WG534631  Sulfate D516-02/-07/-11 - M2 Matrix spike recovery was low, the recovery of the
TURBIDIMETRIC associated control sample (LCS or LFB) was acceptable.
WG534202 Total Hot Plate Digestion M200.2 ICP DJ Sample dilution required due to insufficient sample.
L70567-03 WG533936 Residue, Non-Filterable (TSS) @105C  SM2540D RA Relative Percent Difference (RPD) was not used for data

validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

SM2540D Z3 Sample volume yielded a residue less than 2.5 mg
WG534283  Sodium, dissolved M200.7 ICP M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike

level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

WG534631  Sulfate D516-02/-07/-11 - M2 Matrix spike recovery was low, the recovery of the
TURBIDIMETRIC associated control sample (LCS or LFB) was acceptable.

REPAD.15.06.05.01

L70567-2201101145 Page 9 of 13



AEZ Laboratories, Inc. Certification
2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Qualifiers

ACZ Project ID:  L70567

New Elk Coal Co., LLC

No certification qualifiers associated with this analysis

REPAD.05.06.05.01

L70567-2201101145 Page 10 of 13



ACZ Laboratories, Inc. Sample

2773 Downbhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Receipt
New Elk Coal Co. , LLC ACZ Project ID: L70567
Date Received: 12/17/2021 13:10
Received By:
Date Printed: 12/20/2021

Receipt Verification

1) Is a foreign soil permit included for applicable samples? ‘ ‘ ‘ X ‘

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?
4) Are any samples NRC licensable material? ‘ ‘ ‘ X ‘
5) If samples are received past hold time, proceed with requested short hold time analyses?

X -
6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

Samples/Containers

8) Are all containers intact and with no leaks?

x| 1n
9) Are all labels on containers and are they intact and legible?
x|

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits? 1 ‘ X ‘ ‘ ‘
12) Is there sufficient sample volume to perform all requested work? -

13) Is the custody seal intact on all containers? ‘ ‘ ‘ X ‘
14) Are samples that require zero headspace acceptable? ‘ ‘ ‘ X ‘
15) Are all sample containers appropriate for analytical requirements? -

16) Is there an Hg-1631 trip blank present? \ \ \ X \
17) Is there a VOA trip blank present? ‘ ‘ ‘ X ‘

18) Were all samples received within hold time? X -

NA indicates Not Applicable

Chain of Custody Related Remarks

Client Contact Remarks

Shipping Containers

Cooler Id Temp(°C) Temp Rad (uR/Hr) Custody Seal
Criteria(°C) Intact?
7044 1.1 <=6.0 15 Yes

Was ice present in the shipment container(s)?
Yes - Wet ice was present in the shipment container(s).

Client must contact an ACZ Project Manager if analysis should not proceed for samples received
outside of their thermal preservation acceptance criteria.

REPAD LPII 2012-03
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/II:Z Laboratories, Inc. Sample

2773 Downbhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Receipt
New Elk Coal Co. , LLC ACZ Project ID: L70567
Date Received: 12/17/2021 13:10
Received By:
Date Printed: 12/20/2021

1 The preservation of the following bottle types is not checked at sample receipt: Orange (oil and
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal
coliform), EDTA (sulfite), HCI preserved vial (organics), Na2S203 preserved vial (organics), and HG-
1631 (total/dissolved mercury by method 1631).

REPAD LPII 2012-03
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AEZ Laboratories, Inc. LVOS@V

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-549
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Al:Z Laboratories, Inc. Analytical

2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Report

January 10, 2022

Report to: Bill to:

Jim Begano Mary Head

New Elk Coal Co., LLC New Elk Coal Co., LLC
12250 Hwy. 12 12250 US HWY 12
Weston, CO 81091 Weston, CO 81091

cc: Nick Mason

Project ID:
ACZ Project ID: L70608

Jim Begano:

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on December 21,
2021. This project has been assigned to ACZ's project number, L70608. Please reference this number in all
future inquiries.

All analyses were performed according to ACZ's Quality Assurance Plan. The enclosed results relate only to
the samples received under L70608. Each section of this report has been reviewed and approved by the
appropriate Laboratory Supervisor, or a qualified substitute.

Except as noted, the test results for the methods and parameters listed on ACZ's current NELAC certificate
letter (#ACZ) meet all requirements of NELAC.

This report shall be used or copied only in its entirety. ACZ is not responsible for the consequences arising
from the use of a partial report.

All samples and sub-samples associated with this project will be disposed of after February 09, 2022. If the
samples are determined to be hazardous, additional charges apply for disposal (typically $11/sample). If you
would like the samples to be held longer than ACZ's stated policy or to be returned, please contact your Project
Manager or Customer Service Representative for further details and associated costs. ACZ retains analytical
raw data reports for ten years.

If you have any questions or other needs, please contact your Project Manager.

Sue Webber has reviewed and
approved this report.

L70608-2201101541 Page 1 of 9



ADZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 RESUItS
New Elk Coal Co.,LLC ACZ Sample ID: L70608-01
Project ID: Date Sampled: 12/20/21 14:00
Sample ID: PRS-1 Date Received: 12/21/21

Sample Matrix: Surface Water

Inorganic Prep

Parameter EPA Method Dilution  Result Date Analyst

Lab Filtration (0.45um) M200.7/200.8/3005A 12/28/21 18:38 kja
& Acidification

Total Hot Plate M200.2 ICP 12/28/21 14:39 jlw
Digestion

Total Recoverable M200.2 ICP 12/22/21 19:11 kja
Digestion

Metals Analysis

Parameter EPA Method Dilution  Result Date Analyst

Calcium, dissolved M200.7 ICP 1 48.3 mg/L 0.1 0.5 12/30/21 13:40 jlw
Iron, dissolved M200.7 ICP 1 <0.06 u mg/L 0.06 0.15  12/30/21 13:40 jiw
Iron, total M200.7 ICP 1 0.161 mg/L 0.06 0.15 12/29/21 10:26 jlw
Iron, total recoverable M200.7 ICP 1 0.165 mg/L 0.06 0.15 12/29/21 1:07 kja
Magnesium, dissolved M200.7 ICP 1 8.00 mg/L 0.2 1 12/30/21 13:40 jlw
Manganese, dissolved M200.7 ICP 1 <0.01 u mg/L 0.01 0.05  12/30/21 13:40 jlw
Manganese, total M200.7 ICP 1 0.023 B mg/L 0.01 0.05 12/29/21 10:26 jw
Potassium, dissolved = M200.7 ICP 1 1.54 mg/L 0.2 1 12/30/21 13:40 jlw
Sodium, dissolved M200.7 ICP 1 6.99 * mg/L 0.2 1 12/30/21 13:40 jlw
Wet Chemistry

Parameter EPA Method Dilution  Result Qual XQ Date Analyst

A|ka||n|ty as CaCO3 SM23208B - Titration

Bicarbonate as 1 136 mg/L 2 20 12/30/21 0:00 emk
CaCO3
Carbonate as CaCO3 1 <2 U mg/L 2 20 12/30/21 0:00 emk
Hydroxide as CaCO3 1 <2 U mg/L 2 20 12/30/21 0:00 emk
Total Alkalinity 1 136 mg/L 2 20 12/30/21 0:00 emk
Chloride SM4500CI-£ 1 2.19 * mg/L 0.5 2 01/10/22 9:34 md
Hardness as CaCO3  SM2340B - Calculation 154 mg/L 0.2 5 01/10/22 0:00 calc
(dissolved)
Lab Filtration (0.45um SOPWC050 1 12/30/21 16:30 emk
filter)
Residue, Filterable SM2540C 1 216 mg/L 20 40 12/22/21 13:48 anc
(TDS) @180C
Residue, Non- SM2540D 1 <5 U * mg/L 5 20 12/22/21 19:24 jck
Filterable (TSS)
@105C
Sodium Adsorption USGS - 11738-78 0.25 01/10/22 0:00 calc
Ratio in Water
Sulfate D516-02/-07/-11 - TURBIDIMETRIC 5 40.2 * mg/L 5 25 01/08/22 10:49 syw
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

L70608-2201101541 Page 2 of 9



ADZ Laboratories, Inc. Inorganic Analytical

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 RESUItS
New Elk Coal Co.,LLC ACZ Sample ID: L70608-02
Project ID: Date Sampled: 12/20/21 14:32
Sample ID: PRS-4A Date Received: 12/21/21

Sample Matrix: Surface Water

Inorganic Prep

Parameter EPA Method Dilution  Result Date Analyst

Lab Filtration (0.45um) M200.7/200.8/3005A 12/28/21 18:38 kja
& Acidification

Total Hot Plate M200.2 ICP 12/28/21 14:53 jlw
Digestion

Total Recoverable M200.2 ICP 12/22/21 19:57 kja
Digestion

Metals Analysis

Parameter EPA Method Dilution  Result Date Analyst

Calcium, dissolved M200.7 ICP 1 49.0 mg/L 0.1 0.5 12/30/21 13:43 jlw
Iron, dissolved M200.7 ICP 1 <0.06 u mg/L 0.06 0.15  12/30/21 13:43 jiw
Iron, total M200.7 ICP 1 0.313 mg/L 0.06 0.15 12/29/21 10:29 jlw
Iron, total recoverable M200.7 ICP 1 0.259 mg/L 0.06 0.15 12/29/21 1:16 kja
Magnesium, dissolved M200.7 ICP 1 8.15 mg/L 0.2 1 12/30/21 13:43 jlw
Manganese, dissolved M200.7 ICP 1 0.011 B mg/L 0.01 0.05 12/30/21 13:43 jw
Manganese, total M200.7 ICP 1 0.034 B mg/L 0.01 0.05 12/29/21 10:29 jw
Potassium, dissolved = M200.7 ICP 1 1.50 mg/L 0.2 1 12/30/21 13:43 jlw
Sodium, dissolved M200.7 ICP 1 7.55 * mg/L 0.2 1 12/30/21 13:43 jlw
Wet Chemistry

Parameter EPA Method Dilution  Result Qual XQ Date Analyst

A|ka||n|ty as CaCO3 SM23208B - Titration

Bicarbonate as 1 137 mg/L 2 20 12/30/21 0:00 emk
CaCO3
Carbonate as CaCO3 1 4.3 B mg/L 2 20 12/30/21 0:00 emk
Hydroxide as CaCO3 1 <2 U mg/L 2 20 12/30/21 0:00 emk
Total Alkalinity 1 141 mg/L 2 20 12/30/21 0:00 emk
Chloride SM4500CI-£ 1 2.31 * mg/L 0.5 2 01/10/22 9:35 md
Hardness as CaCO3  SM2340B - Calculation 156 mg/L 0.2 5 01/10/22 0:00 calc
(dissolved)
Lab Filtration (0.45um SOPWC050 1 12/30/21 16:32 emk
filter)
Residue, Filterable SM2540C 1 216 mg/L 20 40 12/22/21 13:50 anc
(TDS) @180C
Residue, Non- SM2540D 1 5.0 B * mg/L 5 20 12/22/21 19:26 jck
Filterable (TSS)
@105C
Sodium Adsorption USGS - 11738-78 0.27 01/10/22 0:00 calc
Ratio in Water
Sulfate D516-02/-07/-11 - TURBIDIMETRIC 5 41.2 * mg/L 5 25 01/08/22 10:49 syw
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.
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ACZ Laboratories, Inc. Inorganic

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Reference

Report Header Explanations

Batch A distinct set of samples analyzed at a specific time

Found Value of the QC Type of interest

Limit Upper limit for RPD, in %.

Lower Lower Recovery Limit, in % (except for LCSS, mg/Kg)

MDL Method Detection Limit. Same as Minimum Reporting Limit unless omitted or equal to the PQL (see comment #5).

Allows for instrument and annual fluctuations.
PCN/SCN A number assigned to reagents/standards to trace to the manufacturer's certificate of analysis

PQL Practical Quantitation Limit. Synonymous with the EPA term "minimum level".

QC True Value of the Control Sample or the amount added to the Spike

Rec Recovered amount of the true value or spike added, in % (except for LCSS, mg/Kg)

RPD Relative Percent Difference, calculation used for Duplicate QC Types

Upper Upper Recovery Limit, in % (except for LCSS, mg/Kg)

Sample Value of the Sample of interest

AS Analytical Spike (Post Digestion) LCSWD Laboratory Control Sample - Water Duplicate
ASD Analytical Spike (Post Digestion) Duplicate LFB Laboratory Fortified Blank

CCB Continuing Calibration Blank LFM Laboratory Fortified Matrix

ccv Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DUP Sample Duplicate LRB Laboratory Reagent Blank

IcB Initial Calibration Blank MS Matrix Spike

icv Initial Calibration Verification standard MSD Matrix Spike Duplicate

ICSAB Inter-element Correction Standard - A plus B solutions PBS Prep Blank - Soil

LCSS Laboratory Control Sample - Soil PBW Prep Blank - Water

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard
LCSW Laboratory Control Sample - Water SDL Serial Dilution

QC Sample Type Explanations

Blanks Verifies that there is no or minimal contamination in the prep method or calibration procedure.
Control Samples Verifies the accuracy of the method, including the prep procedure.

Duplicates Verifies the precision of the instrument and/or method.

Spikes/Fortified Matrix Determines sample matrix interferences, if any.

Standard Verifies the validity of the calibration.

ACZ Qualifiers (Qual)

Analysis exceeded method hold time. pH is a field test with an immediate hold time.
Target analyte response was below the laboratory defined negative threshold.

crIT®

The material was analyzed for, but was not detected above the level of the associated value.
The associated value is either the sample quantitation limit or the sample detection limit.

Method References

1) EPA 600/4-83-020. Methods for Chemical Analysis of Water and Wastes, March 1983.

2) EPA 600/R-93-100. Methods for the Determination of Inorganic Substances in Environmental Samples, August 1993.
3) EPA 600/R-94-111. Methods for the Determination of Metals in Environmental Samples - Supplement |, May 1994.
(4) EPA SW-846. Test Methods for Evaluating Solid Waste.

(5) Standard Methods for the Examination of Water and Wastewater.

(1) QC results calculated from raw data. Results may vary slightly if the rounded values are used in the calculations.

2) Soil, Sludge, and Plant matrices for Inorganic analyses are reported on a dry weight basis.

(3) Animal matrices for Inorganic analyses are reported on an "as received" basis.

4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or certification qualifier

associated with the result.
(5) If the MDL equals the PQL or the MDL column is omitted, the PQL is the reporting limit.

For a complete list of ACZ's Extended Qualifiers, please click:

https://acz.com/wp-content/uploads/2019/04/Ext-Qual-List.pdf

Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity.

REP001.03.15.02

L70608-2201101541
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AEZ Laboratories, Inc. Inorganic Extended

2773 Downhill Drive ~ Steamboat Springs, CO 80487 (800) 334-5493 Qualifier Report
New Elk Coal Co., LLC ACZ Project ID: L70608
ACZID WORKNUM PARAMETER METHOD QUAL DESCRIPTION
L70608-01 WG534672 Chloride SM4500CI-E M2 Matrix spike recovery was low, the recovery of the
associated control sample (LCS or LFB) was acceptable.
WG534119 Residue, Non-Filterable (TSS) @105C  SM2540D RA Relative Percent Difference (RPD) was not used for data

validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

SM2540D Z3 Sample volume yielded a residue less than 2.5 mg
WG534283  Sodium, dissolved M200.7 ICP M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

WG534633  Sulfate D516-02/-07/-11 - M2 Matrix spike recovery was low, the recovery of the
TURBIDIMETRIC associated control sample (LCS or LFB) was acceptable.
D516-02/-07/-11 - RA Relative Percent Difference (RPD) was not used for data
TURBIDIMETRIC validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).
L70608-02 WG534672 Chloride SM4500CI-E M2 Matrix spike recovery was low, the recovery of the
associated control sample (LCS or LFB) was acceptable.
WG534119  Residue, Non-Filterable (TSS) @105C  SM2540D RA Relative Percent Difference (RPD) was not used for data

validation because the concentration of the duplicated
sample is too low for accurate evaluation (< 10x MDL).

SM2540D Z3 Sample volume yielded a residue less than 2.5 mg
WG534283  Sodium, dissolved M200.7 ICP M3 The spike recovery value is unusable since the analyte
concentration in the sample is disproportionate to the spike

level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

WG534633  Sulfate D516-02/-07/-11 - M2 Matrix spike recovery was low, the recovery of the
TURBIDIMETRIC associated control sample (LCS or LFB) was acceptable.
D516-02/-07/-11 - RA Relative Percent Difference (RPD) was not used for data
TURBIDIMETRIC validation because the concentration of the duplicated

sample is too low for accurate evaluation (< 10x MDL).

REPAD.15.06.05.01
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AEZ Laboratories, Inc. Certification
2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 Qualifiers

ACZ Project ID: L70608

New Elk Coal Co., LLC

No certification qualifiers associated with this analysis

REPAD.05.06.05.01
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ACZ Laboratories, Inc. Sample

2773 Downbhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Receipt
New Elk Coal Co. , LLC ACZ Project ID: L70608
Date Received: 12/21/2021 11:38
Received By:
Date Printed: 12/22/2021

Receipt Verification

1) Is a foreign soil permit included for applicable samples? ‘ ‘ ‘ X ‘

2) Is the Chain of Custody form or other directive shipping papers present?

3) Does this project require special handling procedures such as CLP protocol?
4) Are any samples NRC licensable material? ‘ ‘ ‘ X ‘
5) If samples are received past hold time, proceed with requested short hold time analyses?

X -
6) Is the Chain of Custody form complete and accurate?

7) Were any changes made to the Chain of Custody form prior to ACZ receiving the samples?

Samples/Containers

8) Are all containers intact and with no leaks?

x| 1n
9) Are all labels on containers and are they intact and legible?
x|

10) Do the sample labels and Chain of Custody form match for Sample ID, Date, and Time?

11) For preserved bottle types, was the pH checked and within limits? 1 ‘ X ‘ ‘ ‘
12) Is there sufficient sample volume to perform all requested work? -

13) Is the custody seal intact on all containers? ‘ ‘ ‘ X ‘
14) Are samples that require zero headspace acceptable? ‘ ‘ ‘ X ‘
15) Are all sample containers appropriate for analytical requirements? -

16) Is there an Hg-1631 trip blank present? \ \ \ X \
17) Is there a VOA trip blank present? ‘ ‘ ‘ X ‘

18) Were all samples received within hold time? X -

NA indicates Not Applicable

Chain of Custody Related Remarks

Client Contact Remarks

Shipping Containers

Cooler Id Temp(°C) Temp Rad (uR/Hr) Custody Seal
Criteria(°C) Intact?
6624 3.3 <=6.0 15 Yes

Was ice present in the shipment container(s)?
Yes - Wet ice was present in the shipment container(s).

Client must contact an ACZ Project Manager if analysis should not proceed for samples received
outside of their thermal preservation acceptance criteria.

REPAD LPII 2012-03
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/II:Z Laboratories, Inc. Sample

2773 Downbhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Receipt
New Elk Coal Co. ’ LLC ACZ Project ID: L70608
Date Received: 12/21/2021 11:38
Received By:
Date Printed: 12/22/2021

1 The preservation of the following bottle types is not checked at sample receipt: Orange (oil and
grease), Purple (total cyanide), Pink (dissolved cyanide), Brown (arsenic speciation), Sterile (fecal
coliform), EDTA (sulfite), HCI preserved vial (organics), Na2S203 preserved vial (organics), and HG-
1631 (total/dissolved mercury by method 1631).

REPAD LPII 2012-03
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2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334

AGZ  Laboratories, Inc. (/706 YIG CHAIN of CUSTODY
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Are samples for SDWA Compliance Monitoring? Yes I | No l x I
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Yellow - Retain for your records.

EROB0852201404541 White - Return with sample.
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