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1. Introduction

ARCADIS was retained by Holcim (US) Inc. (Holcim) to sample the quarry groundwater
monitoring wells adjacent to the cement kiln dust (CKD) and alkali bypass dust
disposal area (hereafter referred to as the CKD disposal area) at the Holcim Portland
Plant, located in Florence, Colorado (site). The sampling was performed to fulfill the
requirements of the Colorado Division of Reclamation Mining and Safety (DRMS) as a
result of a December 2007 DRMS inspection, which is discussed further in Section 1.3.
The sampling was performed on March 23, 2015. This 2015 Groundwater Monitoring
Report (report) describes the procedures for measuring depth to groundwater at all
quarry monitoring wells and piezometers and collecting groundwater samples at
selected quarry monitoring wells, and presents the results of the groundwater depth
measurements and groundwater sample laboratory analysis.

The remainder of this section presents the site location and history of the site that is
relevant to groundwater quality. Section 2 describes the field activities for the
measurement of groundwater levels and sampling of existing monitoring wells. Section
3 presents results for the groundwater analyses and groundwater elevation
measurements. Section 4 presents the conclusions of the 2015 annual sampling event

and provides any necessary recommendations. Cited references are provided in
Section 5.

1.1 Site Location

The Portland Plant (plant), which manufactures Portland cement, is located at 3500
Highway 120, Florence, Colorado in Fremont County (Figure 1) on the southern side
of the Arkansas River. The quarry that supplies the limestone for the plant used in the
manufacturing process is located on the northern side of the Arkansas River. The total
area of the site, including the quarry, is approximately 3,400 acres.

1.2 Site History

Cement manufacturing operations at the site began in 1897. Prior to 2001, three long,
wet kilns with a combined cement production of approximately 937,000 tons per year
(tpy) were in service. CKD is the waste material that was generated in the cement kiln
and associated equipment. Using the wet kiln process, approximately 25,000 to
100,000 tpy of CKD was generated during the production of cement at the site
(Resource Geoscience, Inc. [RGI] 1999). Historically, sludge from the nearby Fremont
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Sanitation District wastewater treatment plant was added to the CKD disposal area as
a daily cover. The sludge also served as a means of dust control.

In 2001, the wet kilns were replaced by a single dry kiln with a clinker capacity of
1,873,898 tpy. The dry kiln allows all of the dust generated within the kiln during the
manufacturing process to be recycled within the process. However, during the
production of low-alkali clinker, calcium chloride is added to the process to assist the
removal of alkalis from the raw material. Some of the alkalis are removed by taking a
portion of the raw material out of the process via the alkali bypass system. The "alkali
bypass dust" (bypass dust) removed from the process is similar in chemistry to the
CKD that had historically been disposed and is transported to the CKD disposal area in
the quarry. When possible, bypass dust is sold to customers to eliminate the need for
disposal on site. Alternative uses for the bypass dust must be approved by Holcim.
Bypass dust is produced now at a much lower rate than CKD when the wet kiln system
was in operation. From 2005 to 2014, approximately 10,000 tons of bypass dust has
been placed in the CKD disposal area each year.

In 2001, with the construction of the new kiln, a pug mill was instalied to add water to
the bypass dust prior to transporting the bypass dust to the CKD disposal area in the
quarry, in order to reduce dust emissions. With the addition of the pug mill, use of
sludge from the Fremont Sanitation District wastewater treatment plant for dust control
was discontinued.

The quarry is located on the northern side of the Arkansas River across from the plant.
The bypass dust is currently being disposed of in a previously mined section (cut) of
the limestone quarry to the south of former monitoring well MW-10. The locations of
cuts previously used for CKD disposal are indicated on Figure 2. The bottoms of these
cuts coincide with the top of the underlying Codell sandstone, which is the primary
water-bearing unit in the quarry area. To prevent contact of CKD/bypass dust with this
groundwater, approximately 10 feet of shale was backfiled and compacted in the
bottom of these cuts prior to placement of bypass dust/CKD. Descriptions of the site
geology and hydrogeology are provided in the Groundwater Monitoring Plan (GMP;
Blasland, Bouck & Lee, Inc. [BBL] 2002).

1.3 Site Regulatory History
In Colorado, the regulatory responsibility for bypass dust/CKD disposal requirements is

delegated to the DRMS. Therefore, the requirements for bypass dust/CKD
management are incorporated into each facility's Mined Land Reclamation Permit.
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The Portland Plant is permitted to dispose of bypass dust/CKD (although CKD is no
longer generated by the plant) in the quarry under the State of Colorado Mining Permit
No. M-77-344 (permit). Specific requirements for protection of groundwater are
described in Rule 3.1.7(7)(i) through (viii) of the “Construction Materiai Rules and
Regulations” (Mined Land Reclamation Board [MLRB] 2001) and the Colorado
Department of Public Health and Environment (CDPHE), Water Quality Control
Commission (WQCC) Regulation No. 41 “Basic Standards for Ground Water" (CDPHE
2008).

1.3.1 Baseline Groundwater Monitoring Program

On August 16, 1999, Holcim submitted a request to the Colorado DRMS for a Mine
Permit Technical Revision (TR-06) to its permit for the disposal of CKD in previously
mined areas at the quarry (K-S & Company 1999). TR-06 included a description of
CKD disposal procedures and facilities, closure plan for the disposal areas, description
of erosion control measures used at the site, discussion of CKD sampling and analysis,
and description of hydrogeologic conditions at the site. The DRMS, formerly the
Division of Minerals and Geology (DMG), reviewed TR-06 and responded with an initial
adequacy review letter on January 18, 2000 (DMG 2000). On behalf of Holcim, K-S &
Company submitted responses to DMG'’s adequacy review letter in May 2001 (Holnam
2001). The DMG responded with a second adequacy review letter on October 22,
2002 (DMG 2002).

ARCADIS was retained by Holcim to provide technical support for Mine Permit
Technical Revision TR-06 (TR-06) to the permit. In partial fulfillment of the Colorado
DRMS requirements for TR-06, a Groundwater Monitoring Plan (GMP) was developed
for the approximately 1,330 acres included within the boundaries of the mining permit
(Figure 2) (BBL 2002). The main purpose of the GMP was to meet the requirements of
the Colorado MLRB'’s Construction Materials Rules and Regulations Rule 3.1.7 for the
protection of existing and reasonably potential future uses of the unclassified
groundwater located beneath the quarry (MLRB 2001). These requirements were
triggered by the disposal of CKD into previously mined sections of the site, and the
potential for leachate from CKD to adversely impact ambient groundwater quality for
existing and reasonably potential future uses.

In 2004, all requirements from the DRMS's adequacy reviews were fulfilled with the
submittal of the final quarter of data for monitoring well MW-10 (BBL 2004). The DRMS
was to use the data from the groundwater monitoring program to establish ambient
groundwater concentrations and a parameter list for future monitoring. Holcim was to
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initiate annual groundwater monitoring per the GMP once the ambient groundwater
concentrations and parameter list had been established by the DRMS.

The DRMS responded to the BBL 2004 report as part of a December 2007 site
inspection. As a result of that site inspection, Holcim performed a site-wide monitoring
event in March 2008. Subsequent to that monitoring event and further discussions with
the DRMS, Holcim prepared a number of revisions to the GMP, as follows:

e November 21, 2008
e February 17, 2009
e July7,2010

1.3.2 November 21, 2008 Groundwater Monitoring Plan

Holcim prepared a revision to the GMP, dated November 21, 2008. The revised GMP
proposed the following:

Installation of one new monitoring well (MW-13) located hydraulically downgradient
of the CKD disposal area;

Annual monitoring of the new well plus existing monitoring wells MW-7 and MW-
12; and

* Abandonment of monitoring wells MW-6, MW-8 and MW-10, because they were
no longer usable and/or they no longer served any purpose in the monitoring
program.

1.3.3 February 17, 2009 Groundwater Monitoring Plan

A subsequent revision to the GMP, dated February 17, 2009, proposed compliance
standards for downgradient monitoring well MW-7, based upon the highest historical
analyte concentrations. Those are discussed in Section 3.2. The proposed revisions to
the GMP and the compliance standards were approved by the DRMS on February 24,
2009, with the condition that well MW-13 be monitored for five successive quarters to
establish compliance standards for that well. A copy of the February 17, 2009 GMP
from Holcim and the February 24, 2009 DRMS approval letter are included in Appendix
A. The DRMS approval letter stipulated that if two or more analytical parameters in
monitoring well MW-7 exceeded their respective compliance standards by more than
10%, semi-annual sampling for those parameters would be required.
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In April 2009, Holcim retained ARCADIS to install one new groundwater monitoring
well (MW-13) downgradient of the quarry operations, and to abandon three
groundwater monitoring wells that were no longer active. Details of the field activities
performed as part of the groundwater monitoring well installation and abandonments
were documented in the Final April 2009 Groundwater Monitoring Report (ARCADIS,
2009).

Following installation in April 2009, MW-13 was sampled on a quarterly basis for five
consecutive quarters at the request of the DRMS for the purpose of determining the
appropriate parameters and setting compliance standards for the well. Analytical
results were provided in the March 2010 Groundwater Monitoring Report (ARCADIS,
2010). Subsequently, MW-13 was added to the annual groundwater monitoring
program in March 2011.

1.3.4 July 7, 2010 Groundwater Monitoring Plan

On July 7, 2010 Holcim proposed another revision to the GMP, including proposed
compliance standards for MW-13. This GMP revision can be found in Appendix B.
The DRMS responded with numeric protection levels (NPLs, previously referred to as
compliance standards) for MW-13 in a letter dated November 27, 2012. This letter has
been included in Appendix A. The DRMS approval letter stipulated that in addition to
MW-7, if the concentrations of the parameters analyzed in MW-13 exceeded their
respective NPL by more than 10%, semi-annual sampling for those parameters would
commence.

1.3.5 Proposal to Remove Sodium as a Groundwater Quality Parameter

On October 20, 2014 Holcim submitted a letter to the DRMS (ARCADIS, 2014)
proposing the removal of sodium as a groundwater quality parameter used to evaluate
the potential impact from leaching of bypass dust/CKD. Additionally, Holcim proposed
that the potassium to sodium (K:Na) ratio using a NPL of 0.5 to replace sodium as one
of the primary water quality indicators of impact from the CKD landfill. Approval was
received from DRMS in a letter dated February 25, 2015. The approval letter is
included in Appendix A.
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2. Field Activities
2.1 Groundwater Sampling

Field sampling methods and procedures described below include sample collection
methods, sample handling procedures and sample chain of custody procedures.
Groundwater sampling was conducted at monitoring wells MW-7, MW-12 and MW-13
(Figure 2) on March 23, 2015.

Groundwater sampling activities included measurement of the depth to groundwater
and depth to well bottom at monitoring wells MW-7, MW-9, MW-11, MW-12, MW-13,
DP-1, and NP-1, and at piezometers P-2 and P-3. Depth to groundwater was
measured using an electronic water level indicator.

Depth to groundwater and well bottom was measured prior to purging and sampling
monitoring wells MW-7, MW-12 and MW-13. Prior to collecting the groundwater
samples, these monitoring wells were purged using a disposable Teflon® bailer. The
unfiltered groundwater sample was collected using a disposable Teflon® bailer and
placed directly into laboratory-supplied sample bottles, which were subsequently
placed into a cooler with ice.

The unfiltered groundwater samples were collected in accordance with groundwater
monitoring protocol set forth in the original GMP (BBL 2002) and shipped to the ACZ
Laboratories, Inc. (ACZ) Facility located in Steamboat Springs, Colorado. The samples
were submitted for analysis of metals (iron, manganese, potassium and sodium), total
dissolved solids (TDS) and sulfate. The samples for dissolved iron, total dissolved
solids and sulfate were lab filtered upon receipt. In addition, temperature, pH and
specific conductivity were measured in the field.

2.2 Field Observations

In general, disposable bailers were used to purge three well volumes in each well
before collecting a water sample. However due to the slow recharge in MW-7 it was
not possible to purge three well volumes from MW-7 within a reasonable period of
time. MW-7 was purged dry and left to recharge prior to collecting the sample. The field
water quality parameters in wells MW-12 and MW-13, including temperature, pH and
specific conductivity were stable (i.e., less than a 10 percent change between
readings) after three well volumes and samples were subsequently coliected from each
well using the disposable bailer. One duplicate sample was collected from MW-12.
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3. Results
3.1 Groundwater Elevations and Flow Characteristics

Measured depths to the groundwater surface (Table 1) have been used to develop
groundwater elevation contours (Figure 2). The water table is encountered in the
Codell Sandstone Member of the Carlile Formation (RGI 1999), which underlies the
quarried rock. All of the monitoring wells are screened in the Codell Sandstone. The
groundwater flow pattern is similar to what has been observed in the past.

Groundwater generally flows south toward the Arkansas River, which is the major

groundwater discharge zone in the area, as reported by previous investigators (i.e.,
BBL 2002, RGI 1999).

Based upon an average measured horizontal groundwater gradient of 0.02 feet per
foot (ft/ft), a reported Codell Sandstone hydraulic conductivity of approximately 4.5x10°
centimeters per second (cm/sec; RGI 1999), and a range of effective porosities for
sandstone of five to 30 percent (Freeze and Cherry 1979), the resulting groundwater
velocity is 0.3 to 1.9 feet per year (ft/yr). The resulting groundwater velocity when
including wells NP-1 and DP-1 in the average hydraulic gradient calculation, is 0.3 to
2.0 ft/yr. This range is the same as reported in 2014 and similar to previously reported
values by RGI (1999) and previous groundwater monitoring reports for this site
prepared by ARCADIS.

3.2 Analytical Resulits

Laboratory analyses of the 2015 groundwater samples were conducted at ACZ's
Steamboat Springs, Colorado facility. Results of the laboratory analyses are provided
in Table 2. The Laboratory Analytical Results Report is provided as Appendix D.
Historical groundwater quality data are provided in Appendix E (updated with results
through 2015).

Concentrations of metals and other constituents measured in groundwater at well MW-
7 were compared to the NPLs proposed in the GMP presented to the DRMS in
February 2009, and the K:Na ratio NPL (0.5) recently approved by the DRMS (see
Section 1.3.5) . No analytes measured at MW-7 exceeded their respective NPLs.
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In addition to MW-7, groundwater monitoring wells MW-12 (upgradient well) and MW-
13 (compliance well) were sampled as part of the annual groundwater monitoring
program. Analytical results are presented in Table 2.

As discussed in Section 1.3.4 of this report, the DRMS set NPLs for MW-13 in a letter
dated November 27, 2012. All analytes measured at MW-13 were below their
respective NPLs.

Time series graphs of the K:Na ratio, TDS, sulfate, and manganese for MW-7, MW-12,
and MW-13 were prepared (Figures 3, 4, 5, and 6, respectively) to evaluate potential
impacts of CKD disposal to the groundwater.

In general, the graphs indicate that manganese concentrations in MW-7, MW-12, and
MW-13 have continued to decrease over time. The graphs also indicate that TDS and
sulfate concentrations in MW-7 are generally decreasing through time. TDS
concentrations in MW-12 and MW-13 appear to be stable to slightly decreasing. The
graphs show that sulfate concentrations in MW-12 and MW-13 are generally stable.
The concentrations of analytes found in monitoring well MW-12, which is considered
the background well, from the March 2015 sampling event (Table 2 and Figures 4, 5,
and 6) remain higher than the wells installed downgradient of the CKD.

As mentioned in Section 1.3.5, sodium was removed as a groundwater quality
parameter and replaced with a K:Na ratio of 0.5 as the NPL following the approval from
DRMS. As shown in Table 2 and on Figure 3, the K:Na ratio in all monitoring wells
continues to be generally less than 0.10, indicating that there is no discernible impact
from the CKD disposal area.

Based on March 2015 sampling results that indicate there is no discernible impact from
the CKD disposal area and no parameters exceeded their NPLs, ARCADIS
recommends that groundwater monitoring continue on an annual basis.
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4. Conclusions and Recommendations
Based on the information presented in this report, we have concluded the following:

e For the March 2015 groundwater sampling event, concentrations of all analytes in
measured in the two downgradient wells, MW-7 and MW-13, were below the
NPLs.

* The March 2015 results at well MW-7 appear to be similar to the March 2014
results for manganese, TDS, and sulfate. The K:Na ratio remains low in this well.

® Generally stable or decreasing trends for manganese, TDS, sulfate, and K:Na
ratios continue to be observed in well MW-13.

* Groundwater flow is to the south and velocity is 0.3 to 2 ft/yr, which is consistent
with historical data. In addition, groundwater elevations and interpreted flow
direction are similar to previous sample rounds.

Based on March 2015 sampling results that indicate there is no discernible impact from
CKD, ARCADIS recommends that groundwater monitoring continue on an annual
basis.
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Table 1
March 2015 Depth to Groundwater Measurements and Groundwater Elevations

Holcim (US) Inc.
Florence, Colorado

q ol ¢ 0 i i

5056.26 25.53 50.30 5030.73 47 1742

MW-7 4
MW-9 4 5121.90 7.53 45.55 5114.37 42 17-37
MW-11 2 5095.87 54.12 105.65 5041.75 103 58-103
MW-12 2 5254.04 96.91 150.30 5157.13 148 103-148
MW-13 2 5040.00 15.95 31.95 5024.05 30 15-30
P-2 1.5 5079.46 4.28 29.05 5075.18 36 31-36
P-3 1.5 5063.28 26.75 39.45 5036.53 37 32-37
DP-1 2 5069.70 9.02 36.50 5060.68 34 24-34
NP-1 2 5147.40 42.58 73.50 5104.82 70 60-70
Notes:

ft amsl - Feet above mean sea level.

ft bgs - Feet below ground surface.

ft btoc - Feet below top of casing.

GW - Groundwater.

MW - Monitoring well.

NA - Not available.

P - Piezometer.

TOC - Top of casing.

Groundwater levels measured on March 23, 2015

C:\Users\lyusko\Documents\Holcim\March 2015\Tables\Tables 123_05042015.xls
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March 2015 Field and Analytical Results

Table 2

Holcim (US) Inc.
Florence, Colorado

Specific Conductivity mS/cm NA 2.672 3.893 — 3.714 NA

Temperature °C NA 14.2 14.10 - 14.10 NA

Total dissolved solids mg/L 3918 2010 3910 3870 3540 4026
Suifate mg/L 2080 1020 2390 2340 2030 2200
Iron (total) mg/L NA 2.37 Nan Nan Nan NA

Iron (dissolved) mg/L 4.5 <0.04 0.74 0.54 <0.04 0.13
[Manganese (dissoived) mg/L 0.88 <0.01 0.55 0.55 <0.01 0.3
|Potassium (dissolved) _mg/L 17 11 12.6 12.6 8.4 13
[Sodium (dissolved) mg/L NA 247 131 130 156 274
[x:Na ratio mg/L 0.5 0.045 0.096 0.097 0.054 0.5

Notes:

NPLs - numeric protection levels issued by Division of Reclamation, Mining and Safety

Bolded values - NPL exceeded

' - Sodium was removed as a groundwater quality parameter and replaced with a potassium to sodium (K:Na) ratio per Division of - Reclamation, Mining and Safety approval letter dated February 25, 2015.

K - potassium
Na - sodium

U - 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 fimit.
B - Analyte concentration detected at a value between Method Detection Limit and Practical Quantitation Limit. The associated value is an estimated quantity.

NA - Not applicable.
Nan - Not Analyzed

"MCL source: Table 2 Secondary Drinking Water Standards, Regulation 41.

MCL - Maximum concentration limit.

C:\Users\lyusko\Documents\Holcim\March 2015\Tables\Tables 123_05132015.xls
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Figure 3
Potassium to Sodium Ratio Time Series Graph
Holcim (US) Inc.
Florence, CO
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Figure 4
Total Dissolved Solids Time Series Graph
Holcim (US) Inc.
Florence, CO
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Figure 5
Sulfate Time Series Graph
Holcim (US) Inc.
Florence, CO

== MW-7
MW-12
o= MW-13

03/02/17

10/19/15

06/06/14

01/22/13

A

"] 09/10/11

04/28/10

12/14/08

08/02/07

03/20/06

11/05/04

06/24/03

02/09/02

09/27/00

05/16/99

I
~__ |

3000
2500

01/01/98
o

2000
1500
1000

500

(1/3w) suonenussuo) areyns

Date




Figure 6
Manganese Time Series Graph
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Partland Plant S Holcim (US) Inc. Phone 718 784 6325
° 3500 Highway 120 Fax 719 784 3470
H @) HC Im Florence, CO 81226 www.holcim.com/us

February 17, 2009

Mr. Berhan Keffelew

Colorado Department of Natural Resources
Division of Reclamation, Mining and Safety
1313 Sherman Street, Room 215

Denver, CO 80203

Re:  Proposed Groundwater Monitoring Plan, DRMS Permit M-1 977-344

Dear Mr. Keffelew,

The purpose of this groundwater monitoring plan (GMPY) is to fulfill the requirements of
Technical Revision #6 (TR-06) to the Division of Mining, Reclamation and Safety Permit M-
1977-344. This permit is for the Holcim (US) Portland Plant quarry located adjacent to the
cement plant in Florence, Colorado.

The quarry is located on the north side of the Arkansas River. Groundwater in the area flows in
a generally southerly direction toward the river. See Figure 2 aftached from the March 2008
Groundwater Monitoring Report.

Holcim proposes annual sampling of the following monitoring wells:
e MW-12 - Background well located in the north end of the quarry.
°  MW-7 - Compliance well located in the southwest side of the quarry.

* MW-13* - Compliance well to be located in the south side of the quarry in close proximity
to Piezometer P-3 near the entrance to the quarry.

* Note, this well is proposed to be drilled in April 2009 and will be a 2" ID Schedule 40 PVC well
approximately 50 feet in depth.

In addition, Holcim will continue monitoring water level in wells P-2, P-3, MW-g, and MW-11.

Holcim proposes abandoning the following wells:
» MW-6 - this well is located next to MW12 and is thus redundant and unnecessary.
o  MW-8 - this well is located in an area that will be reclaimed, i.e. buried, in 2009,
*  MW-10 - this well is too shallow to provide useful data.

The wells will be abandoned in accordance with Colorado rules and regulations governing well
abandonment.



Mr. Berhan Keffelew
211712009
Page 2 of 2

Holcim proposes monitoring for the following parameters:
¢ Total Dissolved Solids (TDS)

» Sulfate (SO4)

o Potassium (K)

e Sodium (Na)

e |ron (Fe)

* Manganese (Mn)

In addition, the following field parameters will be recorded.
o pH
» specific conductance
o temperature

Proposed standards are shown in table below.

TABLE 1 - PROPOSED STANDARDS

Parameter Units MW-7 MW-13
Compliance’ Compliance?
Total Dissolved Solids (TDS) mg/L 3,918 TBD
Sulfate (SO4) _mg/L 2,080 TBD
Potassium (K) mg/L 17 TBD
Sodium (Na) mg/L 226 TBD
Iron (Fe) ; mg/L 4.5 TBD
Manganese (Mn) mg/L 0.88 TBD

! MW-7 Standards set based on nine (9) rounds of historical sampling.
% MW-13 Standards will be set based on sampling to be conducted in 2009-2010.

If you have any questions, please do not hesitate to call me at (719) 784-1118.

@d&é\-\

oel Bolduc
Environmental Manager

Sincerely,




STATE OF COLORADO

DIVISION OF RECLAMATION, MINING AND SAFETY
Department of Natural Resources

A

1313 Sherman St., Room 215
Denver, Colorado 80203 E R,Il- sol %‘: Docl)=
Phone: (303) 866-3567 RECLAMATION
FAX: (303) 832-8106 MINING
SAFETY
February 24, 2009
Bill Rinter, Jr.

Mr. Joel Bolduc :”:";'Sh

R Eig . eman
Holcun., (US) Inc Executive Director
3500 Highway 120 Ronald W. Catany
Florence, CO 81226 Division Direclor

Natural Resource Trustee

Re: Proposed Groundwater Monitoring Plan, DRMS Permit # M-1977-344 Portland Cement Plant.

Dear Mr. Joel

To fulfill the requirements of Technical Revision # 6, for permit # M-1977-344, Portland Cement quarry and
plant, ground water monitoring plan, the Division sets the following monitoring and compliance wells .
The site is located in Fremont County, North side of the Arkansas River. Groundwater flows in the area in a
southerly direction towards the river.

Holcim will sample MW-7 WELL Compliance well, annually for the following parameters.
Total Dissolved Solids (TDS) 3,918 MG/L

Sulfate (SO4) 2,080 MG/L
Potassium (K) 17 MG/L
Sodium (Na) 226 MG/L
Iron (Fe) 45 MG/L
Manganese (Mn) 0.88 MG/L

In addition Holcium will drill in April 2009, compliance well MW-13 near the entrance to the quarry and
will provide five quarters of data, so the Division will determine the appropriate parameters for the well. and
set compliance parameters. In addition to MW-7, Holcim will also monitor MW-12, as a background well
and provide the same parameters as MW-7 on an annual basis. When two consecutive parameters are
exceeded more than 10%, during the reporting year for compliance well MV-7, Holcim will increase the
frequency of monitoring to bi-yearly. If the upward trend continues. Holcim will submit an explanation and
provide a remedial plan.

If you have questions, please contact me at 302 866-3567 xt 8129.

Sincerely,

Sincerely. c‘\q -
mgﬁ\’elew ~/

Office of Office of
Mined Land Reclamation Denver ¢ Grand Junction » Durango Active and Inactive Mines



STATE OF COLORADO

DIVISION OF RECLAMATION, MINING AND SAFETY
Department of Natural Resources

1313 Sherman St., Room 215
Denver, Colorado 80203

COLORADO
DIVISION OF

Phone: (303) 866-3567 RE%H N1 [\—]r éON
FAX: (303) 832-8106 — & —
SAFETY
John W. Hickenl
November 27, 2012 et M
Mike King
Executive Director
JOC L:amanna Loretta E. Pineda
Holcim (US), Inc. Director
3500 Highway 120

Florence, CO 81226

Re: Portland Limestone Quarry, Permit No. M-1977-344, Revised Groundwater
Monitoring Plan

Mr. Lamanna:

The Division of Reclamation, Mining and Safety (DRMS) has reviewed your proposed standards
for MW-13 (reference Holcim letter to DRMS dated July 7, 2010). The data collected from MW-13
is intended to supplement data collected from MW-7. The DRMS approved numeric protection
levels (NPLs) for MW-7 on February 24, 2009.

The DRMS determines NPLs based on the five quarters of monitoring data initially collected from a
proposed monitoring well, not from nearby or upgradient wells. The selected NPL is typically the
larger of two values: 110 percent of the maximum concentration of a constituent of interest
observed during the five quarters of monitoring; or the mean observed concentration of the
constituent plus two standard deviations. Based on the five quarters of data provided by Holcim for
MW-13, the DRMS has determined the following NPLs are appropriate:

Parameter NPL for MW-13 Previously Approved NPL for MW-7

Total Dissolved Solids (TDS) 4,026 mg/ * 3,918 mg/t
Sulfate (SO4) 2,200 mg/t * 2,080 mg/L
Potassium (K) 13mg/t *f 17 mg/t
Sodium (Na) 274 mg/t * 226 mg/L
Iron (Fe — dissolved) 0.13mg/t % 4.5 mg/t
Manganese (Mn - dissolved 030mg/t % 0.88 mg/L

* 110% of maximum observed value
1 Mean observed value plus 2 standard deviations

Holcim will continue to monitor MW-12 (background) and MW-7 (west compliance well), and
provide results for the above parameters on an annual basis. When observed parameters in MW-7
and/or MW-13 (east compliance well) exceed the NPL by more than 10 percent, Holcim will
increase the monitoring frequency to semi-annually.

Office of Office of

Mined Land Reclamation Denver « Grand Junction » Durango Active and Inactive Mines



M-1977-344, Revised Groundwater Monitoring Plan
Page 2
November 27, 2012

Because both MW-7 sodium and iron concentrations were observed above their respective NPLs in
March 2012, the DRMS acknowledges that Holcim has committed to sampling MW-7 semi-
annually and expects to see results from the second 2012 sampling event as soon as Holcim receives
these results.

Sincerely,

Timothy A. Cazier, P.E.
Environmental Protection Specialist

Enclosure

cc: Tom Kaldenbach, DRMS
Berhan Keffelew, DRMS



MW-13 - Compliance Well
Holcim Proposed

Apr-09 Jun-09 Sep-09 Dec-09| Mar-10 Mean Max| 110% Max¥| Std Dev| Mean+2SD Std.*
TDS 3660 3620 3630 3470 3300 3536 3660 4026 151.10 3838.2 4372
Sulfate 2000 1900 1900 1800 2000 1920 2000 2200 83.67 2087.3 2585
Fe 0.04 0.07 0.02 0.02 0.11 0.052 0.11 0.12 0.04 0.13 12
Mn (diss) 0.13 0.26 0.113 0.056 0.018 0.1154 0.26 0.29 0.09 0.30 0.69
K (diss) 11.9 11.8 10.3 11 9.3 10.86 11.90 13 1.09 13 17.0
Na (diss) 249 193 225 199 164 206 249 274 32.37 270.7 274
pH 7.99 7.01 6.95 7 7.24 7.238 7.99 8.79 0.44 8.1 ?

$ 110% of Max MW-13 Results (DRMS Std)

* 110% of average background well results from 2009-2010

= DRMS NPL

C:\Documents and Settings\tc1\My Documents\Projects\_Fremont\M-77-344 Portland Limestone Quarry\GrndWtr Results.xisx // Sheet1




e COLORADO
A Division of Reclamation,

Mining and Safety
Department of Natural Resources

1313 Sherman Street, Room 215
Denver, CO 80203

February 25, 2015

Mr. Joe Lamanna
Holcim (US) Inc.
3500 Highway 120
Florence, CO 81226

Re: Portland Limestone Quarry, Permit No. M-1977-344;
Technical Revision Approval, Revision No. TR-10

Dear Mr. Lamanna:

On February 25, 2015 the Division of Reclamation, Mining and Safety approved the Technical
Revision application submitted to the Division on October 20, 2014, addressing the following:

Proposal to remove sodium as groundwater quality parameter and replace with a K:Na ratio
using 0.5 as a numeric protection limit.

The terms of the Technical Revision No. 10 approved by the Division are hereby incorporated into
Permit No. M-1977-344. All other conditions and requirements of Permit No. M-1977-344 remain
in full force and effect.

The Division has reviewed this change for impacts to the financial warranty and has determined that
this change does not require an increase to the current reclamation liability.

If you have any questions or need further information, please contact me at (303)866-3567 x8169.

Sincerely,

i~ -
/: 47‘/ ;-—’—\/
Timothy A. Cazier, P.E.
Environmental Protection Specialist

ec: Tom Kaldenbach, DRMS
Amy Eschberger, DRMS
DRMS file
Chris Peters, ARCADIS

(e)3 _C.OL
ML

%
)

o * STaz,

1313 Sherman Street, Room 215, Denver, CO 80203 P 303.866.3567 F 303.832.8106  http://mining.state.co.us

John W. Hickenlooper, Governor | Mike King, Executive Director | Virginia Brannon, Director p,

*\1.8‘7-5;‘
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Plan



Poriland Plant

Holcim (US) Inc. Phone 719 784 6325
v 3500 Highway 120 Fax 719 784 3470
H (»)] B Cim Florence, CO 81226 www.holcim.com/us

July 7, 2010

Mr. Berhan Keffelew

Colorado Department of Natural Resources
Division of Reclamation, Mining and Safety
1313 Sherman Street, Room 215

Denver, CO 80203

Re:

Proposed Grounidwater Monitoring Plan, DRMS Permit M-1977-344

Dear Mr. Keffelew,

The purpose of this groundwater monitoring plan (GMP) is to fulfill the requirements of
Technical Revision #6 (TR-06) to the Division of Mining, Reclamation and Safety Permit M-
1977-344. This permit is for the Holcim (US) Portland Plant quarry located adjacent to the
cement plant in Florence, Colorado. The quarry is located on the north side of the Arkansas
River. Groundwater in the area flows in a generally southerly direction toward the river.

Holcim proposes annual sampling of the following monitoring wells:

MW-12 - Background well located in the north end of the quarry.

MW-7 - Compliance well located in the southwest area of the quarry (approximately 4
mile inside the quarry main entrance).

MW-13 - Compliance well located in the southeast area of the quarry, approximately 100

feet north west of the intersection of State Highway 120 and Bear Creek (approximately
% mile east of the main quarry entrance).

In addition, Holcim will continue monitoring water level in wells P-2, P-3, MW-9, and MW-11.

Holcim proposes monitoring for the following parameters:

Total Dissolved Solids (TDS)
Sulfate (SO4)

Potassium (K)

Sodium (Na)

iron (Fe)

Manganese (Mn)

In addition, the following field parameters will be recorded.

pH
specific conductance
temperature



Mr. Berhan Keffelew
71712010
Page 2 of 2

Existing and proposed standards are shown in the table below.

TABLE 1 - EXISTING AND PROPOSED STANDARDS

Parameter Units MW-7 MW-13 MW-13 Mw-12
Existing Proposed Maximum® | Background*
Standards' | Standards?
Total Dissolved Solids | mg/L 3,918 4,372 3,660 3,975
Sulfate (SO4) mg/L 2,080 2,585 2,000 2,350
Potassium (K) mg/L 17 17 12 12
Sodium (Na) mg/L 226 274 249 171
Iron (Fe) ma/L 4.5 0.19 0.11 0.17
Manganese (Mn) mg/L 0.88 0.69 0.26 0.63

! MW-7 Standards set based on nine rounds of historical sampling, standards approved in 20089.
2 MW-13 Proposed Standards are 110% of the Maximum value obtained during 2009-2010
testing or 110% of the average of the background well, whichever is greater.
¥ MW-13 Maximum is the maximum result obtained during five quarters of testing 2009-2010.
4 MW-12 Background is the average of the results obtained in 2009 and 2010.

If you have any questions, please do not hesitate to call me at (719) 288-1427.

Sincerely,

fod Bl

Joel Bolduc

Environmental Manager
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Groundwater Sampling Forms
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2 ARCADIS
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Laboratory Analytical Results Report



ACZ Laboratories, Inc. Analytical

2773 Downhill Drive Steamboat Springs, CO 80487  (800) 334-5493 5"@3@@@
April 03, 2015

Report to: Bill to:

Lauri Yusko Accounts Payable

ARCADIS ARCADIS

1687 Cole Blvd. 630 Plaza Drive

Suite 200 Suite 600

Lakewood, CO 80401 Highlands Ranch, CO 80129

cc: Treck Hohman

Project ID: B0025510.2015.00001
ACZ Project ID: L23452

Lauri Yusko:;

Enclosed are the analytical results for sample(s) submitted to ACZ Laboratories, Inc. (ACZ) on March 25,
2015. This project has been assigned to ACZ's project number, L23452. 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 1L.23452. 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 30, 2015. 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.

e Wbl

Sue Webber has reviewed and
approved this report.

ACIL

L23452-1504031106 Page 1 of 17




. InorganiclAnalyticalll
ACZ Laboratories, Inc. i |

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

ARCADIS ACZ Sample ID: L23452-01
Project ID: B0025510.2015.00001 Date Sampled: 03/23/15 09:55
Sample ID: MW-7 PRE-PURGE Date Received: 03/25/15

Sample Matrix: Ground Water

Metals Analysis

EPAMsthod! Resi! XQEURits MDY Analyst
Sodium, dissolved M200.7 ICP 1 248 - mg/L 0.2 1 03/31/15 13:31 jic
Wet Chemistry
EPAMethod DilutioniliResuitNQual X QINUnits M DY Analyst]
Chloride SM4500CI-E 10 78 mg/L 5 20 04/02/15 13:35 bsu
Lab Filtration (0.45um SOPWC050 1 04/02/15 12:22 enb
filter)

Lab Filtration (0.45um) M200.7/200.8/3005A 1 03/26/15 13:54  mfm
& Acidification

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

1.23452-1504031106 Page 2 of 17



ACZ Laboratories, Inc. InorganiciAnalytical’

2773 Downhill Drive Steamboat Springs, CO 80487 (800} 334-5493 Res-urlts
ARCADIS ACZ Sample ID: L23452-02
Project ID: B0025510.2015.00001 Date Sampled: 03/23/15 12:45
Sample ID: Mw-7 Date Received: 03/25/15

Sample Matrix: Ground Water

Inorganic Prep

Total Hot Plate M200.2 ICP 03/27/15 12:12 aeb
Digestion
Metals Analysis
Calcium, dissolved M200.7 ICP 2 135 * mg/L 0.2 1 03/31/15 13:34 jic
Iron, dissolved M200.7 ICP 2 U mg/t 0.04 0.1 03/31/15 13:34 iic
Iron, total M200.7 ICP 1 237 mg/L 0.02 0.05  03/28/15 15:05 aeb
Magnesium, dissolved M200.7 ICP 2 144 * mg/l 04 2 03/31/15 13:34 jic
Manganese, dissolved M200.7 ICP 2 u mg/L 0.01 0.05 03/31/15 13:34 jic
Potassium, dissolved M200.7 ICP 2 11 mg/L 0.4 2 03/31/15 13:34 jic
Sodium, dissolved M200.7 ICP 2 247 ' mg/L 04 2 03/31/15 13:34 jic
Wet Chemistry
Alkalinity as CaCO3  SM23208B - Titration
Bicarbonate as 1 460 mg/L 2 20 03/30/15 0:00 abd
CaCo03
Carbonate as CaCO3 1 U mg/L 2 20 03/30/15 0:00 abd
Hydroxide as CaCO3 1 u mg/L 2 20 03/30/15 0:00 abd
Total Alkalinity 1 460 * mg/L 2 20 03/30/15 0:00 abd
Cation-Anion Balance Calculation
Cation-Anion Balance 4.8 % 04/03/15 10:54 calc
Sum of Anions 33 meg/L 04/03/15 10:54 calc
Sum of Cations 30 meq/L 04/03/15 10:54 calc
Chloride SM4500CI-E 1 70.1 mg/L 0.5 2 04/02/15 13:26 bsu
Hardness as CaCO3  SM2340B - Calculation 930 mg/L 2 8 04/03/15 10:54 calc
Lab Filtration (0.45um SOPWC050 1 04/02/15 12:24 enb
filter)
Lab Filtration (0.45um) M200.7/200.8/3005A 1 03/26/15 13:54  mim
& Acidification
Residue, Filterable SM2540C 1 2010 mg/L 10 20 03/27/15 14:33 abd
(TDS) @180C
Sulfate D516-02/-07 - Turbidimetric 50 1020 . mg/L 50 250  04/02/15 15:28 bsu
TDS (calculated) Calcutation 1910 mg/L 04/03/15 10:54 calc
TDS (ratio - Calculation 1.05 04/03/15 10:54 calc
measured/calculated)
REPIN.02.06.05.01 * Please refer to Qualifier Reports for details.

L23452-1504031106 Page 3 of 17



A DZ Laboratories, Inc.

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

Analytical'

ARCADIS

ACZ Sample ID: L23452-03
Project ID: B0025510.2015.00001 Date Sampled: 03/23/15 11:45
Sample ID: MW-12 Date Received: 03/25/15
Sample Matrix: Ground Water

Metals Analysis
[Barameter; ERAIMethod I Results XA nits IMDISE RIS Analysty
Calcium, dissolved Mz200.7 ICP 2 499 * mg/L 0.2 1 03/31/15 13:37 jic
Iron, dissolved M200.7 ICP 2 0.74 mg/L 0.04 0.1 03/31/15 13:37 iic
Magnesium, dissolved M200.7 ICP 2 302 * mg/L 0.4 2 03/31/15 13:37 jic
Manganese, dissolved M200.7 ICP 2 0.55 mg/L 0.01 0.06  03/31/15 13:37 jic
Potassium, dissolved M200.7 ICP 2 12.6 mg/L 04 2 03/31/15 13:37 jic
Sodium, dissolved M200.7 ICP 2 131 N mg/L 04 2 03/31/15 13:37 jic
Wet Chemistry
EPAMethod| DilutioniRes Ut ual X QU nits UM DL NP QLD atc A Naly st
Alkalinity as CaCO3  SM2320B - Titration

Bicarbonate as 1 348 mg/L 2 20 03/30/15 0:00 abd
CaCoO3

Carbonate as CaC0O3 1 u mg/L 2 20 03/30/15 0:00 abd

Hydroxide as CaCO3 1 u mg/L 2 20 03/30/15 0:00 abd

Total Alkalinity 1 348 » mg/L 2 20 03/30/15 0:00 abd
Cation-Anion Balance Calculation

Cation-Anion Balance -1.8 % 04/03/15 10:54 calc

Sum of Anions 58 meq/L 04/03/15 10:54 calc

Sum of Cations 56 meg/L 04/03/15 10:54 calc
Chiloride SM4500CI-E 1 31.6 mg/L 0.5 2 04/02/15 13:26 bsu
Hardness as CaCO3  SM2340B - Calculation 2490 mg/L 2 8 04/03/15 10:54 calc
Lab Filtration (0.45um SOPWC050 1 04/02/15 12:26 enb
filter)
Lab Filtration (0.45um) M200.7/200.8/3005A 1 03/26/15 13:54  mfm
& Acidification
Residue, Filterable SM2540C 1 3910 mg/L 10 20 03/27/15 14:34 abd
(TDS) @t80C
Sulfate D516-02/-07 - Turbidimetric 120 2390 * mg/L 120 600  04/02/15 16:04 bsu
TDS (calculated) Calculation 3580 mg/L 04/03/15 10:54 calc
TDS (ratio - Calculation 1.09 04/03/15 10:54 calc

measured/calculated)

REPIN.02.06.05.01

L23452-1504031106

* Please refer to Qualifier Reports for details.
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/II:Z Laboratories, Inc.

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

Results)

InorganiciAnalytical
R

ARCADIS ACZ Sample ID: L23452-04
Project ID: B0025510.2015.00001 Date Sampled: 03/23/15 12:20
Sample ID: MW-13 Date Received: 03/25/15
Sample Matrix: Ground Water
Metals Analysis
ERAMethod NN DilutioniiliRes Ul ual QI Units M DR QLE DatelAnalyst
Calcium, dissolved M200.7 ICP 2 513 * mg/L 0.2 1 03/31/15 13:46 jic
Iron, dissolved M200.7 ICP 2 U mg/L 0.04 0.1 03/31/15 13:46 jic
Magnesium, dissolved M200.7 ICP 2 219 * mg/L 0.4 2 03/31/15 13:46 jic
Manganese, dissolved M200.7 ICP 2 U mg/L 0.01 0.05 03/31/1513.46 iic
Potassium, dissolved M200.7 ICP 2 8.4 mg/L 04 2 03/31/15 13:46 jic
Sodium, dissolved M200.7 ICP 2 156 . mg/L 04 2 03/31/15 13:46 iic
Wet Chemistry
EPAIMGthod DI ition IIRoS Ul XQEUnits M D P Q S Date M AT a St
Alkalinity as CaCO3  SM2320B - Titration
Bicarbonate as 1 332 mg/L 2 20 03/30/15 0:00 abd
CaCOo3
Carbonate as CaCO3 1 U mg/L 2 20 03/30/15 0:00 abd
Hydroxide as CaCO3 1 U mg/L 2 20 03/30/15 0:00 abd
Total Alkalinity 1 332 " mg/L 2 20 03/30/15 0:00 abd
Cation-Anion Balance Calculation
Cation-Anion Balance 1.0 % 04/03/15 10:54 calc
Sum of Anions 50 meq/L 04/03/15 10:54 calc
Sum of Cations 51 meqg/L 04/03/15 10:54 calc
Chloride SM4500CI-E 1 29 mg/L 0.5 2 04/02/15 13:27 bsu
Hardness as CaCO3  SM2340B - Calculation 2180 mg/L 2 8 04/03/15 10:54 calc
Lab Filtration (0.45um SOPWC050 1 04/02/15 12:28 enb
filter)
Lab Filtration (0.45um) M200.7/200.8/3005A 1 03/26/15 13:54  mfm
& Acidification
Residue, Filterable SM2540C 1 3540 mg/L 10 20 03/27/15 14:36 abd
(TDS) @180C
Sulfate D516-02/-07 - Turbidimetric 120 2030 i mg/L 120 600  04/02/15 16:06 bsu
TDS (calculated) Calculation 3160 mg/L 04/03/15 10:54 calc
TDS (ratio - Calculation 1.12 04/03/15 10:54 calc

measured/calculated)

REPIN.02.06.05.01

L23452-1504031106

* Please refer to Qualifier Reports for details.

Page 5 of 17



AEZ Laboratories, Inc.

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

4 y
1CHTA -
-

Results!

l

ARCADIS

measured/calculated)

ACZ Sample ID: L23452-05
Project ID: B0025510.2015.00001 Date Sampled: 03/23/15 00:00
Sample ID: DUPLICATE-1 Date Received: 03/25/15
Sample Matrix: Ground Water

Metals Analysis
Calcium, dissolved M200.7 ICP 2 503 ¥ mg/L 0.2 1 03/31/15 13:50 jic
Iron, dissolved M200.7 ICP 2 0.54 mg/L 0.04 0.1 03/31/15 13:50 jic
Magnesium, dissolved M200.7 ICP 2 303 d mg/L 0.4 2 03/31/15 13:50 jic
Manganese, dissolved Mz200.7 ICP 2 0.55 mg/L 0.01 0.05  03/31/15 13:50 jic
Potassium, dissolved M200.7 ICP 2 12.6 mg/L 0.4 2 03/31/15 13:50 jic
Sodium, dissolved M200.7 ICP 2 130 ¥ mg/L 0.4 2 03/31/15 13:50 jic
Wet Chemistry - - - . =
[Rarameter; BERAMEtHod: DilutionliResultiQual X QIINUn it SV D PG Y Date ANty
Alkalinity as CaCO3  SM2320B - Titration

Bicarbonate as 1 346 mg/L 2 20 03/30/15 0:00 abd
CaCo3

Carbonate as CaCO3 1 u mg/L 2 20 03/30/15 0:00 abd

Hydroxide as CaCO3 1 u mg/L 2 20 03/30/15 0:00 abd

Total Alkalinity 1 346 * mg/L 2 20 03/30/15 0:00 abd
Cation-Anion Balance Calculation

Cation-Anion Balance -0.9 % 04/03/15 10:54 calc

Sum of Anions 57 meq/L 04/03/15 10:54 calc

Sum of Cations 56 meq/L 04/03/15 10:54 calc
Chloride SM4500CI-E 1 322 mg/L 0.5 2 04/02/15 13:27 bsu
Hardness as CaCO3  SM2340B - Calculation 2500 mg/L 2 8 04/03/15 10:54 calc
Lab Filtration (0.45um SOPWC050 1 04/02/15 12:30 enb
filter)
Lab Filtration (0.45um) M200.7/200.8/3005A 1 03/26/15 13:54  mim
& Acidification
Residue, Filterable SM2540C 1 3870 mg/L 10 20 03/27/15 14:38 abd
(TDS) @180C
Sulfate D516-02/-07 - Turbidimetric 120 2340 . mg/L 120 600  04/02/15 16:07 bsu
TDS (calculated) Calculation 3530 mg/L 04/03/15 10:54 calc
TDS (ratio - Calculation 1.10 04/03/15 10:54 calc

REPIN.02.06.05.01

L23452-1504031106

* Please refer to Qualifier Reports for details.
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AGZ 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

Lirnit 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 Recoverad 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

QC Sample Types

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

ces Continuing Calibration Blank LFM Laboratory Fortified Matrix

ccv Continuing Calibration Verification standard LFMD Laboratory Fortified Matrix Duplicate

DuP Sample Duplicate LRB Laboratory Reagent Blank

ics 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 - Waler

LCSSD Laboratory Control Sample - Soil Duplicate PQV Practical Quantitation Verification standard
LCSwW 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 sarmnple matrix interferences, if any.

Standard Verifies the validity of the calibration

ACZ Qualifiers (Qual)

B Analyte concentration detected at a value between MDL and PQL. The associated value is an estimated quantity,
H Analysis exceeded method hold time. pH is a field test with an immediate hold time

L Targe! analyte response was below the laboratory defined negative threshold

U 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 2

(1) EPA 600/4-83-020. Methods for Chemical Analysis of Waler and Wastes, March 1983,
) 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 reporied on a dry weight basis
3) Animal matrices for Inorganic analyses are reporied on an "as received” basis
4) An asterisk in the "XQ" column indicates there is an extended qualifier and/or cerification 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 AC2's Extended Qualifiers, please click: hitp:/'www.acz.com/public/extguallist.pdf

REP001.03 15.02

L23452-1504031106 Page 7 of 17



AI:IZ Laboratories, Inc.

2773 Downhill Drive  Steamboat Springs, CO 80487

(800) 334-5493

Inorganic QC

ARCADIS ACZ Project ID:  L23452

Alkalinity as CaCO3 SM2320B - Titration

ACZIID} Type; PCN/SCN QCIsampleliEound U nits I Rec o we i Unpe IR ED it IOl )
WG381165

WG381165PBW1 PBW  03/30/15 14:56 U mg/L -20 20

WG3IB1165LCSW3  LCSW  03/30/15 15:13  WC150318-8 820 B17 mgiL 100 80 110

WG3B1165LCSWE LCSW  03/30/15 17:56  WC150318-8 820 833 mg/iL 102 80 110

WG381165PBW2 PBW  03/30/15 18:02 U mg/L <20 20

L23452-02DUP DUP 03/30/15 19:38 460 443 mg/L. 4 20
L23466-02DUP DUP 03/30/15 21:16 178 190 mo/lL 7 20
WG381165LCSW9  LCSW  03/30/15 21:33  WC150318-8 820 820 mg/L 100 20 110

WG381165PBW3 PBW 03/30/15 21:40 U mglL -20 20

WG381165LCSW12 LCSW  03/31/15 1:11 WC150318-8 820 835 mgiL 102 90 110

WG381165PBW4 PBW  03/31/15 1:18 1] mg/L =20 20

WG381165LCSW15 LCSW  03/31/15 4:50 WC150318-8 820 842 mglL 103 90 110

Calcium, dissolved M200.7 ICP

ACZIID] TypelllAnalyzed) [PCN/SCH achiNisampleiiEound HUnits INIIR ec S o we N Up po Al RED ML mit B Qial M|
WG381197

WG381197ICV iIcv 03/31/15 12:50  11150318-3 100 99.58 mg/L 100 85 105

WG381197iCB ICB 03/31/15 12:56 u mg/L 0.3 0.3

WG381197LFB LFB 03/31/1513:08 111503254 67.98862 67.72 mglL 100 85 115

L23438-01AS AS 03/31/1513:15 111503254 67.98862 272 327.7 mg/L 82 85 115 M3
L23438-01ASD ASD 03/31/1513:18  11150325-4 67.98862 272 328.2 mg/L 83 85 115 0 20 M3
Chloride SM4500CI-E

WG381371

WG381371ICB ICB 04/02/15 10:09 U mg/lL -1.5 1.5

WG381371ICV Icv 04/02/15 10:09  Wi141103-1 54.835 §7.45 mg/L 105 80 110

WG381371LFB2 LFB 04/02/15 11:06  WI141208-1 30 30.75 mg/L 103 90 110

WG381371LFB1 LFB 04/02/15 13:26  WI1412001 30 32.16 mg/L 107 90 110

L23416-01AS AS 04/02/15 13:26  WIi141208-1 600 50 681 mgiL 105 90 110

L23432-01DUP DuUP 04/02/15 13:26 61.9 61.03 mgiL 1 20

Iron, dissolved M200.7 ICP

AcziiD; Typell PCN/SCN; aclsamptelicotnd U nits IIREc SIS wer) REOJIT |
WG381197

WG381197ICV icv 03/31/15 12:50  11150318-3 2 1.981 mg/L 99 a5 105

WG381197IC8 ICB 03/31/15 12:56 U mgiL -0.06 0.06

WG381197LFB LFB 03/31/15 13:08 111503254 1.0001 1.026 mg/lL 103 85 115

L23438-01AS AS 03/31/15 13:15 111503254 1.0001 19 1.154 mgiL 96 85 115

L23438-01ASD ASD 03/31/1513:18 111503254 1.0001 .19 1.161 mg/lL 97 115 1 20

85

L23452-1504031106
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AEZ Laboratories, Inc.

InorganiclQC

2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 m}v .
ARCADIS ACZ Project ID:  L23452

Iron, total M200.7 ICP

E@@ iTypes W Analyzed PCN/SCN; [FoundBLinits| IRecEiS lower, IREDTimic A |
WG381115

WG381115ICV Icv 03/28/1513:55  11150227-2 2 1.984  mgl 99 95 105

WG381115ICB ICB 03/28/15 14:01 u mg/t -0.06 0.06

WG381059LRB LRB  03/28/15 14:14 u mg/L -0.044  0.044

WG381059LFB LFB  03/28/1514:17 111503254 1.0001 1022  mgt 102 85 115

L23456-03LFM LFM  03/28/15 15117 111503254 1.0001 .29 1.345  mglL 105 70 130

L23456-03LFMD LFMD 03/28/15 15:21 111503254 1.0001 29 1339 mg 105 70 130 0 20
Magnesium, dissolved M200.7 ICP

AcZiiD) I STypeiAnalyzed BCN/SCN| QIS ampielliFoundMUnits MR cc BN 'owe M U pre TR PO it 7]
WG381197

WG381197ICV Icv 03/31/1512:50  11150318-3 100 10078  mglL 101 95 105

WG381197ICB ics 03/31/15 12:56 u mgiL -0.6 0.6

WG381197LFB LFB 03/31/15 13:08 111503254 50,00339 48.74 mg/L 97 85 115

L23438-01AS AS 03/31/15 13:15 111503254 50.00339 286 3259  mglL 80 85 115 M3
L23438-01ASD ASD  03/31/1513:18 111503254 50.00338 286 326.9  mglL 82 85 115 ] 20 M3
Manganese, dissolved M200.7 ICP

ACZID] Type: PCNISCN QIS ample M Found liUnits IR ec Il lower; REOJC Rasai |
WG381197

WG381197ICV icv 03/31/1512:50  1150318-3 2 1.9855  mglL 100 95 105

WG381197ICB ICB 03/31/15 12:56 u mgiL -0.016  0.015

WG3B1197LFB LFB 03/31/15 13:08 111503254 498 .5026 mg/L 101 85 115

L23438-01AS AS 03/31/15 13:15 111503254 499 .435 9051  mglL 94 85 115

L23438-01ASD ASD  03/31/1513:18 111503254 499 435 9091 mgh 95 85 115 0 20

Potassium, dissolved M200.7 ICP

AcZliD] TypelillAnalyzed PCNISCH] aciiisampiellFound Units IR Rec I ower U prer SR RO imi i Qual Il
WG3811987

WG381197IiCV IcV 03/31/1512:50  11150318-3 20 19.67 mg/L 98 95 105

WG381197ICB ICB 03/31/15 12:56 U mg/L -0.6 0.6

WG381197LFB LFB  03/31/1513:08  11150325-4 99.93386 94.6 mg/L 95 85 115

L23438-01AS AS 03/31/1513:15 111503254 99.93386 48 1015 mgl 97 85 115

L23438-01ASD ASD  03/31/1513:18  11150325-4 99.93386 48 1019  mgl 97 85 115 0 20

Residue, Filterable (TDS) @180C SM2540C

Aczjio TypellAralyzed PCNISCN] (QcEISamplel Found 0 nits SR e RN Lowe AU Spe MR DN imit s
WG381092

WG381092PBW PBW  03/27/15 14:20 u mg/L -20 20

WG381092LCSW  LCSW  03/27/15 14:21  PCN48318 260 260 mg/L 100 80 120

L23452-03DUP DUP  03/27/15 14:35 3910 3850  mgl 2 10
L23526-01DUP DUP  03/27/15 14:49 774 762 mg/L 10

L23452-1504031106
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AEZ Laboratories, Inc.

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

InorganiclQC

Summary’

ARCADIS

ACZ Project ID:  L23452

Sodium, dissolved

M200.7 ICP

ACZiD) TypellAnalyzed| RCNI/SEN QCISa e teliFourd MURit IR owe i Uppe R PO it Quai
WG381197

WG381197ICV Icv 03/31/1512:50  11150318-3 100 97.81 mgiL 98 85 105

WG381197ICB ICB 03/31/15 12:56 U maiL -0.6 0.6

WG381197LFB LFB 03/31/1513:08 111503254 100.0188 9465  mglL 95 85 115

123438-01A8 AS 03/31/15 13:15 111503254 100.0188 976 1023 mgiL 47 85 115 M3
L23438-01ASD ASD  03/31/1513:18 111503254 100.0188 976 1032 mg/L 56 85 115 20 M3
Sulfate D516-02/-07 - Turbidimetric

BEZiiD] {TypeAnalyzed PCNISCN) lacNISampieiFound MUnits SIS RECIN 'owe U pper R PO imit Q)
WG381394

WG381394ICB ICB 04/02/15 15:07 u mg/L -3 3

WG381384ICV icv 04/02/15 15:07  WI150324-10 20 19.9 mg/L 100 90 110

WG381394LFB LFB 04/02/15 15:16  WI150302-1 10.01 9.8 mg/L 98 90 110

L23452-03DUP DUP  04/02/15 16:06 2380 2350 mg/L 20

L23452-04AS AS 04/02/15 16:06 -800 110 M3

SO4TURB 10.0000008 2030 1950 mgiL

80

L23452-1504031106
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AEZ Laboratories, Inc.

2773 Downhill Drive  Steamboat Springs, CO 80487

(800) 334-5493

Sl linorganiclExtendedl
Qualifier;Report:

ARCADIS

ACZ Project ID: L23452

[ACZiiD)

WORKNUMEPARAMETER!

IMETHOD)

QUAISIDESCRIRTION

L23452-01 WG381197

L23452-02 'W(G381197

WG381394

WG381165

123452403 WG381197

WG381394

WG381165

12345204 WG381197

WG381394

WG381165

Sodium, dissolved

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Sulfate

Total Alkalinity

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Sulfate

Total Alkalinity

Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

Sulfate

Total Alkalinity

M200.7 ICP

M200.7 ICP

M200.7 ICP

M200.7 ICP

D516-02/-07 - Turbidimetric

SM2320B - Titration

M200.7 ICP

M200.7 ICP

M200.7 ICP

D516-02/-07 - Turbidimetric

SM23208B - Titration

M200.7 ICP

M200.7 ICP

M200.7 ICP

D516-02/-07 - Turbidimetric

SM23208 - Titration

M3

M3

M3

M3

M3

W

M3

M3

M3

M3

W

M3

M3

M3

M3

W

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.

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,

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.

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.

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.

Method deviation. The sample was centrifuged prior to
analysis due to high solid content.

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.

The spike recovery value is unusable since the analyte
concentration in the sample is dispropartionate to the spike
level. The recovery of the associated control sample (LCS
or LFB) was acceptable.

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.

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.

Method deviation. The sample was centrifuged prior to
analysis due to high solid content.

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.

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,

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.

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.

Method deviation. The sample was centrifuged prior to
analysis due to high solid content.

REPAD.15.06.05.01

1.23452-1504031106
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AEZ Laboratories, Inc.

2773 Downhill Drive  Steamboat Springs, CO 80487

(800) 334-5493

Extended
Qualifier;

ARCADIS

ACZ Project ID:  L23452

[ACZIDEWORKNUMBPARAMETER!

IMETHOD:

QUATIDESCRIPTION

L23452-058 WG381197 Calcium, dissolved

Magnesium, dissolved

Sodium, dissolved

WG381394  Sulfate

WG381165 Total Alkalinity

M200.7 ICP

M200.7 ICP

M200.7 ICP

D516-02/-07 - Turbidimetric

SM23208 - Titration

M3

M3

M3

M3

W

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.

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,

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.

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.

Method deviation. The sample was centrifuged prior to
analysis due to high solid content.

REPAD.15.06.05.01

L23452-1504031106
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Al:Z Laboratories, Inc.

2773 Downhill Drive  Steamboat Springs, CO 80487

(800) 334-5493

ARCADIS ACZ Project ID:  L.23452

No certification qualifiers associated with this analysis

REPAD.05.06.05.01
L23452-1504031106 Page 13 of 17



AEZ Laboratories, Inc.

Sample

—d

2773 Downhill Drive Steamboat Springs, CO 80487 (800) 334-5493 Recelpt I
ARCADIS ACZ Project ID: 123452
B0025510.2015.00001 Date Received: 03/25/2015 10:13

Received By: ddp
_ Date Printed: 3/25/2015
YES NO  NA
1) Is a foreign soil permit included for applicable samples? X
2) Is the Chain of Custody or other directive shipping papers present? X

3) Does this project require special handling procedures such as CLP protocol?

4) Are any samples NRC licensable material?

5) if samples are received past hold time, proceed with requested short hold time analyses?
6) Is the Chain of Custody complete and accurate?

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

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 match for Sample ID, Date, and Time?
11) For preserved bottle types, was the pH checked and within limits?

12) Is there sufficient sample volume to perform all requested work?

13) Is the custody seal intact on all containers?

14) Are samples that require zero headspace acceptable?

15) Are all sample containers appropriate for analytical requirements?

16) Is there an Hg-1631 trip blank present?

17) Is there a VOA trip blank present?

18) Were all samples received within hold time?

x

x

|
e
x|
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I
|
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N3 iNer
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= i

1
|
—11—1' ;'—“_*i—‘_’—"_

— —
||
I><|I

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.

-

f—
!x!{x
| |

REPAD LPII 2012-03
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|E-mail: Telephone('7 1—6\)3 Yy -3 [{-==

AI:Z Laboratories, Inc. ] ' chﬂ CHA_IN of CUSTODY

2773 Downhlll Drive Steamboat Springs, CO 80487 (800} 334-

Name: “__R‘ Y _— . Address: lb 7 CDLE» BLVD SU\fﬁ 7—&
Company:  ARCA 1S<U5 ‘ 4 LAKEWUDQ)‘ <o, Ratw)
E-maiI:LAURI_‘_’DSKp GA:RC«A D“S~U§} COM:-| ~  ITelephone: ( 233.\ 23i-G114%

Copy of Report to:

Name: TREUL HbHMA)J B E-mail: TAECK RoUMmaN @ ARAD) 5US. Cam
Company: A CA IS US : ¥ Telephone:_@zaj 3‘4*‘9‘25{

Invoice to:

Name: A CCou, PAYAD. : Address: o P ' SV]‘I"E jce
Company: AIQCA'E "§ LS’ HGHLANDS R ANCJ“‘J CJ? KLt 24

jif sample(s) recelved past holding time (HT), or if insufficient HT remains to complete PL&A‘G (,.:NTMTYES

analysis before expiration, shall ACZ proceed with requested short HT analyses? W!"[ \'U 5 kﬁ NO )(
If “NO™ then ACZ will contact cllant for further Instruction. if neither “YES* nor "NO” is Indl ACZ will with the even if HT Is explred, and data will be l]l.lllm:d

Are samples for SDWA Compliance Monitoring? Yes | I No
If yes, please include state forms. Results will be reported to PQL for Colorado.

VM Sampler’s Site Information State Co Zip code%‘ 2—16 Time Zone M T

Sampler's Name:
R . ﬂ - l *i attest to the authenticity and valldky of this umplo { understand mn or
Sampler S Signature: tampsring with the sample in anyway, is fraud and by State Llw

PROJECT INFORMA TION _ i B ANALYSES REQUESTED (atfach list or use quate number)
auote#: WO LCAVWA
rox: B 0025510, 2015, O00D)
Reporting state for compliance testing: CD Lo R A,DO

Check box if samples include NRC licensed material?

MWT pae-PRGE 31235 4:55 éw
mw*ﬁz 9»3]?’ uI %5 qw
W- L2 3208 114 5]
MWwW-13 23\ ¢ 12120
DUPUCATE-] BB2g)y — éw

i -Mwl}

5-pofu che

D-pMw- |

(| 1-pAw-7
N |2-MwW-T

L] # of Containers

X

X

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

R AL NECESSARY FILTERING amd PRESERVAT\VES
DonvE BY ACZ.

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

7 323)i§ 180 & 5 I\ DA

=4

LFRAFDGTDA) B4 196 White - Return with sample.  Yellow - Retain for your records. Page 15 of 17



ACZ Laboratories, Inc. : '__Bo.t“e Order

2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 - .~Packing LlS_t_______
Account: ARCADIS/ARCADIS Bill to Account: Billto ACZ
Bottle Order: BO33055 ' Ship Date Requested: 03/11/2015

Request Placed at: 03/10/2015 10:08
Service Requested: UPS Ground

Sampling supplies
ey ! Description = 77 ; :
coc Chain of Custody Chain of Custody, 1 for 10 samples
SEAL Custody Seal Custody seals for cooler, two for each cooler.
RETURN Return Address Return Address label, one for each cooler.
LABELS Sample Labels ACZ supplied labels for sample containers
ACZ Coolers
PACK : 7 Qly 5 SACZID 5 et ¥ Sizé T Weight 773 7UPS Tracking NUmber = <o - -4
1 4367 Large 10 1Z28101300375045750
Quote number: 1-MW-7 #1-MW-7
Sample Quantity: 1 l:l ACZ is responsible for necessary sample filtering
PACK ' fQly: siaTypeSiing 3 e Size £ Filter/RawiPreserve iainstrictions 20 iy et
1 GREEN 125 ML Filtered/Nitric Metals (dissolved except ICPMS) Thls isafi ltered sample
Completely fill container.
] WHITE 250 ML Filtered Wet chemistry (dissolved) - This is a filtered sample. Completely fill
container.
Quote number: 2-MW-7 #2 - MW-7
Sample Quantlty 1 l: ACZis responsible for necessary sample filtering

Flltred/Nxtnc ' Metals (dissolved except ICPMS) This is a filtered sample.

Completely fill container.
[_—_] 1 RAW 500 ML Raw Wet Chemistry (analyses that do not require preservative or
. filtration) - Completely fill container.
I:] 1 RED 250 ML Raw/Nitric Metals (total except ICPMS) - Do not overfill as there is Nitric Acid
in the bottle.
l:l 1 WHITE 250 ML Filtered Wet chemistry (dissolved) - This is a fi Ilered sample. Completely fill
container.

Prepared By/Date:

sw

Page 1 of 3
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ABZ Laboratories, Inc. -: "_Bottle Order

2773 Downhill Drive  Steamboat Springs, CO 80487  (800) 334-5493 - PaCkl ng_ELgt__ Gk
Account: ARCADIS/ARCADIS Bill to Account: Bill to ACZ
Bottle Order: BO33055 Ship Date Requested: 03/11/2015

Request Placed at: 03/10/2015 10:08
Service Requested: UPS Ground

Quote number: 3-Mw-12 #3 - MW-12
Sample Quantity: 1 I_—_l ACZ is responsible for necessary sample filtering

_ﬁler!Raw}Presewe L% Instructions ** : e ; i
125 ML Filtered/Nitric Metals (dissolved except ICPMS) Thls isa f ltered sample

Completely fill container.

] RAW 500 ML Raw Wet Chemistry (analyses that do not require preservative or
filtration) - Completely fill container.

] WHITE 250 ML Filtered Wet chemistry (dissolved) - This is a filtered sample. Completely fil
container.

Quote number: 4-MW-13 #4 - MW-13

Sample Quantlty 1 D ACZ is responsible for necessary sample filtering

1 GREEN 125 ML Fllterelennc Metals (dnssolved exoept ICPMS) Thisis a ﬁltered sample.

Completely fill container.

I:] 1 RAW 500 ML Raw Wet Chemistry (analyses that do not require preservative or
filtration) - Completely fill container.

1 WHITE 250 ML Filtered Wet chemistry (dissolved) - This is a filtered sample. Completely fil
container.

Quote number: 5-DUPLICATE #5 - Duplicate

Sample Quantity: 1 D ACZ is responsible for necessary sample filtering

PACK "™ Qty »IType’ ize <= Filter/Raw/Preserve iZInstructions’ * ' S )

1 GREEN 125 ML Filtered/Nitric Metals (dissolved except ICPMS) This is a filtered sample.

Completely fill container.

|:] 1 RAW 500 ML Raw Wet Chemistry (analyses that do not require preservative or
filtration) - Completely fill container.

[__:_| 1 WHITE 250 ML Filtered Wet chemistry (dissolved) - This is a filtered sample. Completely fill
container.

Prepared By/Date:

sw
Page 2 of 3
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ARCADIS

Appendix E

Historical Groundwater Monitoring
Data (Tables E.1 through E.4)



Table E.1
Historical Groundwater Analytical Results from 1998 to 2001

Holcim (US) Inc.

Florence, CO
9/11/1998 11/30/1999 5/5/2000 11/7/12000 5/21/12001

Conductivity (umhos) 1450 1520 3500 4170 3030 2850] 3010 3310 3340 3840 3040 3320] 3690 3290 3480 2420] | 3180 3580] 3650] 3740
Temperature (°F _ 60 62 59 59 65.4 62] 62.3 65.1 68.3 76.3 58.8 58.5] 62 59 54.9 55.2] 63.7] 57.4] 63.2| 58.5

H(pH units) 6.98 7 7.61 7.31 7.45 7.8 7.7 6.9 7.1 7] 6.9 7| 6.9 7 7.2 72 7.4 7 741 7
Conductivity {umhos) 3120] [ 2750 4080 3390 3490 3380 3680 3330 3290 3520 3090 3110] 3360 3310 3260 3490 3270 3170] 3470] 3380
Total Dissolved Solids 3229 3918 3660 3230 3220 3200 3560] 3320 3310 3630 3110 3120] | 3480 3180 3320 3640 3290 3310/ 3630 3460
Chloride 29.7 326 57.9 26.5 29.4 28 33.4 25.9| 27.6 315 272 26.5] 30.6 27.6] 27.7 31 28.1 26.4] 30.1] 28
Sulfate 1880 | 2080 2200 1900 1800 2300 2500 2050] 2120 2330 1600|c | 1670]c | 1840/c | 1720)c | 1810[c | 2040ic | 1620[c | 1800ic | 1990/c | 1740|c
Alkalinity 334 268 440 310 3280[b | 2400(b | 2840b 312] 221] 256 333 224 254] 331] 288 259 337 270 268 399
Carbonate 0 0 1[U 1[U 1U 1[U 17U 5[U 5U 5[U 5 5[U 5[U 5[U s|U 5]U 5]U 5[U 5/U 5/U
Bicarbonate 419] 326 537 378 4000(b | 2930[b | 3460b 312] 221] 256 333 224] 254] 331] 288 259 337 270 268 399
Fluoride 14] 1.6 0.9 0.8 0.8 1.1] 1.1 0.98 1.2] 1.4 0.83] 1] 1.3] 0.8] 0.95 12 0.91 1.2 1.3 0.89
Ammonia-N 0.05[U] o0.05]u] "0.88 0.52 1.17 0.44] 0.67 0.9 0.45] 0.64 0.72] 0.53] 0.71] 0.36] 0.57 0.14 0.6 0.49 0.35] 0.7
Nitrate 2.3] 0.4] 2.24 0.05{U] 005U} 0.05[U] 0.05U 01U 0.2] 0.1]u 01U 0.2] 0.15] 0.1]U 0.1/u] _0.12 0.1[U 0.1[U|__ 0.13] 12.5]Q
Potassium 1] 17| 15 13 15.6 9.7! 9.2 16| 9.9| 10 12.8] 9.2 9.3 11.2 8.1 8.6 11.1 g 7.7 22.7
Sodium 188] 112 315 144 185 131 134 164] 164| 143 161] 158 136 177 200 148 186 173 135 198
Arsenic 0.005/U] 0.005[U] 0.05[U] o0.05[0] o0.05[u] 0.05[u] 0.05lU 0.1U| o001u] oo01u{ o0.01U|] o0o1uf] ooiul oo01ul oofu] o0tU] 0.01u] o0.01Uu}] 001U] 0.01(U
Antimony 02[U| 02]U| 006/U| 008U] 006/U] 006U] 006U| 0.01U] 001U} 001Ul 001Ul 0.01U] o001U] o0oful 001U] 001Ul o001u] 001U] 001U] 001U
Barium 0.1ju]  01]u| 044 0.05 0.02 0.03 0.02] | 0018 0.028 0.022 0.023] [ 0.021] | 0.018] 0.02] 0.028 0.017 0.021 0.02 0.013 0.019
Beryllium 0.01U] 0.01U| 0.005/U| 0.005/U| 0.005/U] 0.005/U] 0.005U] 0.005/U] 0.005/U] 0.005|U| 0.005/U| 0.005[U| 0.005/U] 0.005/U] 0.005[U] 0.005|U| 0.005/U{ 0.005{U{ 0.005]U] 0.005]U
Cadmium 0.01U| 0.01]U| 0.005/U| 0.005]U| 0.005]U] 0.005/U] 0.005/U] 0.005/U| 0.005]U| 0.005[U| 0.005U| 0.005/U| 0.005{U| 0.005/U] 0.005]U| 0.005[U] 0005]U| 0.005[U] 0.005/U} 0.005]U
Hexavalent Chromium 001U] 0.01U] 001U] 001[u] _001u] 0.01U] 001U] 0.01J] 001U] 0.01|J0] 0.01u] 001Ul 0.01[U] 001Ul 001Ul 001]U] 001uU] 001U] 001U 001U
Lead 0.005/U] 0.005/U] 0.06JU] 0.05/U| 005U| 005U| 0.05U| 0.003JU| 0.003|U| 0.003|U| 0.003[U] 0.003[U| 0.003[U| 0.003[U] 0.003U] 0.003[U]| 0.003[u]| 0.003U] 0.003U[ 0.003jU
Mercury 0.005/U] 0.005]U] 0.0002/U| 0.0002]U| 0.0002]U] 0.0002/U| 0.0002/U| 0.0002]U| 0.0002]U | 0.0002[U| 0.0002[U| 0.0002]U| 0.0602[U]| 0.0002[U] 0.0002]U| 0.0002]U} 0.0002{U] 0.0002/U] 0.0002}U | 0.0002|U
Nickel 0.019] | 0.036 0.04U] 004U| 0.04U| 004U| 004U] 004U] 004U| 004Ul 004U] 004/U| 004U] 004U] 0.04[U] 004U] 0.04jul o004/U] 004Ul 004U
Selenium 0.005]U[ 0.005[U 0.1]U 0.1/U 0.4{U 0.1U 0.1/U] 0.005U] 0.018 0.005{U ] 0.0052 0.012 0.005U] 0.005/U] 0.005[U] 0.005[U| 0.005/U} 0.005/U} 0.005[Uj 0.077
Silver 0.01]U] 0.01U] 0.01U] 001U] 001U] 0.01U] 001U] 0.01U] 001U] 001[U] 001u] 001[U| 0.01U] 0.01u] o001uf o001uU] 001U] 001U] 001Ul 001U
Thallium 0.1U] 0.1JU 0.1]U oAU 0.12 0.14 0.1U] 001U|] 001U] 001U} o.01u] 001U oo1ul o010 ooiul oo01uj o0o0tu] o0.01uU] 001U] 001U
Aluminum 0.53 0.56 6.52 1.6 0.54 0.05 0.05/U 0.1]U 0.1[U 01Ju] o.18 01U 0.1]U 0.1]U 0.2 0.1]u] 0.14 01U 01U 0.1]U
Iron 0.05[U| 0.05{U] 545 2.14] 1.69 0.03] 0.36 36 0.69 1.2 1.5 1.7 0.9 1.1 1.6 0.54 2.9 23 0.67 2.7
Magnanese 0.01/u] 0.01fU[  0.11 0.35] 0.67 0.21] 0.5 0.88 0.9 0.9 0.45 0.47] 0.65 0.42 0.54 0.62 0.47 0.41] 0.66 0.32
Magnesium 26.3 39.6 276 177] 185 178] 225 210 192 242 193 186 244/ 180 170 234 187 176] 224 199
Calcium 198 379 333( 457] 456] 495] 517 491/ 480 503 467 490] 538] 417 422 491 437 455] 477| 436
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Table E-2
Groundwater Quality Data for Monitoring Wells MW-6 through MW-12 - 2003 through 2004

Holcim (US) Inc.

Florence, CO

Analyte B/7/2003 - B/8/2003 1116/2004 41912004 71912004
Fileld C MW:8 el MW- MW-9 MW:10 MW-1 [ 2 MW-1 MW=-10 MW-10
pH (std. units) 6.5-8.5 6.9 7.2 7.1] 7.4 7.4 75 7.2| 6.6 7.7| 6.7
Conductivity {(ps/cm) NA 3430] 2260] 2470| 2620 2950| 3070 3450] 4650 4000| 3530/
Temperature (°C NA 21 18 18 18 21 23 22| 11 13 22|
pH (std. units) 6.5-8.5 6.8 7.0| 7.2| 7.1 7.1l 7.2| 7.0 6.8 6.8] 7.1
Conductivity (ps/cm) NA 3900(J 32001J 3100[J 3400.J 3200]J 3300/J 3800|J 3800/ 4200| 3900]J
Total Dissolved Solids 1.5 x bkg 4400 3200/ 3300! 3600 3300 3500 4200 4000 3800(J 3400}
Chloride 250° 37.00J 251J 26.0]J 28.0 27|J 281J 37| 22|J 190J 274
Sulfate 250° 2500(J.Q 1800/J,Q 1800/J,.Q 2100 J,.Q 1800J,Q 2100/4,Q 2400(J,Q 2300(J,Q 2200/Q 2000/J,Q
Alkalinity NA 5(U 5/U 5/U 5U 5/U 5/U 5/U 5.0{U 5.0/U 5.0{U
Hardness, as CaCO, NA 2800 1900] 1900| 2300 1900} 1900 2500 2800 2400 2000|
Fluoride 2.0° 0.57\J 0.89]J 1.2]J 1.5/ 0.9]J 1.10J 4.4)) 0.73 0.68(J 0.74]J
Ammonia NA 0.1/U 0.31] 0.74| 0.60 0.56] 0.37] 0.28 0.10|U 0.10|V 0.10]
Nitrate as N 10.0° 2.9 0.1]U 0.005/B 0.015B 6.8 0.063| 0.002|U 100 84| 28/Q
Nitrite 3.3° NA| NA| NA| NA NA| NA| NA 0.15 0.58(Q 0.041
Potassium NA 16 11 8.9| 9.1 22 26| 26 28 261 23
Sodium NA 130 170 170] 130 180 200] 200 130]J 130 210|J
Arsenic 0.05° 0.006 0.0017|B8 0.0016(B 0.005.U 0.0048|B 0.0035|B 0.0035/8 0.016 0.013 0.0028/B
Antimony 0.006° 0.002/U 0.00005/B 0.0012B 0.00063/B__| 0.000097(8 0.0011/8 0.0029 0.000378, J 0.00033|B 0.00021/B
Barium 2.0° 0.011]J 0.034[J 0.024/J 0.017.J 0.02]J 0.048|J 0.099/J 0.028 0.026J 0.016
Beryllium 0.004° 0.005 U 0.005[U 0.005|U 0.005 U 0.005 |U 0.005|U 0.005 U 0.0050 |U 0.0050 U 0.00066 |B
Cadmium 0.005° 0.005,U 0.005/U 0.005/U 0.005' U 0.005|U 0.005U 0.00036/B 0.0050|U 0.0050|U 0.0050{U
Chromium 0.01° 0.01{U 0.01/U 0.011U 0.01U 0.01/U 0.012] 0.017| 0.010{U 0.010|U 0.010{U
Lead 0.05° 0.0002|B 0.0012] 0.00043|B 0.00018'8 0.00041|B 0.0015 0.0052| 0.00099:B 0.00031(B 0.00013|B

[Mercury 0.002° 0.0002/U 0.0002/U 0.0002|U 0.0002/U 0.0002{U 0.0002|U 0.0002|U 0.0002|U 0.0002/U 0.0002|U
Nicke! 0.1° 0.054 0.04|U 0.019/B 0.013 B 0.013/B 0.032|B 0.071] 0.017|B 0.010/B 0.018/B
Selenium 0.02° 0.32 0.0015/8 0.0055 0.002/B 0.21 0.021 0.0086] 0.77 0.76 0.20/

ISilver 0.05° 0.001/U | 0.000019|8 0.001/U 0.001/U 0.001|U 0.00003(B 0.000078|B 0.000020|B 0.000036/B 0.0010|U
Thallium 0.002° 0.00032|B,J 0.001 0.000076/B,J | 0.000032 B.J | 0.000074|B,J | 0.000088|8,J | 0.00015|B.J 0.00016,B 0.00016(BJ 0.00017/B
Vanadium 0.1° 0.005/U 0.003|B 0.005|U 0.005 U 0.005|U 0.003/B 0.011] 0.0022|B 0.0050|U 0.00501U
Zinc 2.0° 0.027 0.0087|B 0.0083/B 0.0058 B__| 0.007300|8 0.016] 0.027] 0.016 0.011] 0.0065|B.J
Aluminum 5.0° 0.17]J 1.1]J 0.2]J 0.078 B.J 0.25(J 26(J 111J 0.21{J 0.12] 0.0468.J
Iron 0.3° 0.061/B 4.5 1.7] 0.32 1.0 24| 8.50/ 0.35 0.19] 0.021/B

|Manganese 0.05° 0.0046|B8 0.31 0.29] 0.61! 0.18 0.2 1.1] 0.082 0.053| 0.12

|Magnesium NA 400 190 180] 250 210 200 330 290 260 210]

[Calcium NA 480 440 450] 500 430] 430 470 650 540/L 450]J
Note:

U - indicates that the analyte was analyzed for but not detected. Detection

fimit is numeric value shown. a) MCL source: Table 1 Human Health Standards, Regulation 41.

Q - indicates elevated reporting limit due to high analyte level. b) MCL source: Table 2 Secondary Drinking Water Standards, Regulation 41.

All units are in mg/L. unless noted otherwise. ¢) MCL source: Table 3 Agricultural Standards for Groundwater, Regulation 41.

NA indicates not available. d) MCL for nitrate is 10.0 mg/l. as N

Boided values=MCL exceeded, italicized values=reporting limit greater than MC &) MCL for nitrite is 1.0 mg/L as N

B - Estimated result. Result is less than the reporting fimit. J - Method blank contamination. The associated method blank contains the target

analyte at a reportable level.
ciML D 2015\Appendix E - hi GW data\t
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Table E-3
Groundwater Quality Data for Monitoring Wells MW-7 through MW-13 2008 through 2010
Holcim (US) Inc.

Florence, CO
ar-0 TG un-090 o Mar=10

L - : . MW- MW-12 S = 121 3] -13 1. : 8 12/ [iMW-13]
pH (std. units) 6.585° | 795 6.97 6.96 7.1/ 6.93| 6.5-8.5" 9.21/ 7.63] 7.99 7.01 6.95 7.00 8.41 7.12 7.24
Conductivity (mS/cm) NA 2058 3095 3361 3204 3764/ NA 1.109] 3.231| 2.900 3.215 2.934 2.7 1.309 3.974 3.300
Temperature (°C NA 17.63 15.61 17.33| 18.80 18.72] NA . 17.3] 20.9| 14.3 16.9 13.1 13.90 16.4 15.8 13.2
[Atkalinity NA 458] 352 239 198 348 NA 581] 331| 379 409 ~ - - - | - |
Chioride 250° 37| 31 33| 37 36 NA 42| 36| 29 29 ~ - - i =-11-1
Fluoride 2.0° 0.80] 0.9 1.1] 0.7 34 NA 1.1 3.6/ 0.8 0.9 - — - | - | - |
Hardness, as CaCO, NA 961] 1830 2110} 1960 2540 NA 148 2620] | 2140 2140 - - - | -1 -
Nitrate as N 10.0* 0.03B] o004B| 0186 0.24 0.06/8 NA 0.05/8 0058 0088 0.08/8 - - - - | - |
Nitrogen, ammonia NA 0.98 0.75 0.15/B] 0.31)8 0.74 NA 1.23] 0.27]8{ 0.28/8 ]<0.05 - - - - |
Total Dissalved Solids 1.5 x bkg[ 1940 3190 3570] 3410 4030 3918 720] 3990 3660 3620 3,630 3,470 720 | | 3960 | 33c0
Sulfate 250° 850 1730] 1840| 1980 2300 2080 35 2300 2000 1900 1,900 1,800 4 8] 2400] [ 2000
Aluminum (totat) 5.0° 5.97 017/8] 1.17] 3.11 21.70 NA 9.26/ 23.14| 7.36 9.85 - - - ‘ - | -
Arsenic (iotal) 0.05* | 0.0027[ | 0.00t0/B| 0.001{u] 0.0009/B| 0.0033 NA 0.0027] 0.006| | 0.005 0.003[B - - - - | - |
Calcium (dissolved) NA 202 438] 458 439 477 NA 24.2] 488| 492 491] - - -~ = | -1
Calcium (total) NA 206 444] 458] 439 474 NA 46.1] 525| 539 524] - ~ =l - | -
Iron 0.3° 4.18 0.54] 1.85] 347 14.40 4.5 0.02/u 0.08/ 0.04/B 0.07 <0.02 <0.02 0.78 025 011}
Magnesium (dissolved) NA 111 178] 235] 209 329 NA 21.4| 341] 222 221 - - = = = I
Magnesium (total) NA 112 180 232/ 208 323 NA 26.5! 726 225 195 - — - = | -
Manganese (total) 0.05° | o.085 0.196 0.317] 0.324 0.623 0.88 0.105] 0.673 0.13 0.26) 0.113 0.056 | 0019 |B|0586] l0.018[B
Potassium (total) NA 10.4 10.9 9.3 13.0 18.8 17 7.2] 20.3 11.9 11.8 10.3 11.0 5.6 135 | | 93
ISelenium (total) 0.02° [ 0.0005] | 0.0007] | 0.0005/B [ 0.0030 0.0023] 0.02° 0.0008] | 00027 | 0.139] | 0.0335 - - - | - | - |
ISodium (total) NA 226] 207/ 199 209 221] 226 236] 156 249] 193 225 199 228 | | 186 164 |
Notes:

All units are in mg/l. uniess noted otherwise.

Bolded values - Screening level exceeded.

B - Analyle al a value Method D Limit and Pratical Quantitation Limit.
bkg - Background.

MCL - Maximum concentration fimit.

NA - Not available.

U - The analyte was for, but not D ion limit is numeric value shown.
Multiple screening tevels present in some due to MwW.7
*ORMS: for MW-7_

®MCL source: Table 1 Human Health Standards, Regulation 41

°MCL source: Table 2 Secondary Drinking Water Standards, Regutation 41
“MCL source: Table 3 Agricult for , ion 41
*MCL source: Table 4 TDS Water Quality Standards, Regulation 41.




Table E4

Groundwater Quality Data for Monitonng Wells MW.7. MW-12 and MW-13

2011 through 2015
Holdim (US) Inc.
Florence, CO
T ) . 7 i y 3 T
i 5 E - 0 | WA -7 MW7 MW7 =12 <13 I | I MY - ¥ 12 ZEEE g
[pH {std. urws) 6585 7.98] 6.87] 703 | 760 681 | 695! 7.31 7.571 650 7.07 7.55] 674 7.02 763 6.74 -l 658 Nan
S; Conductvty (mSfem) | NA | 1427] 3,686 3.287] 17] | 40 3.7} | 33| | T 3.699 3559] | 2.792] | 3946 | 3673 | 2672 | 3893 - 3714] Nan
Temperatise (°C} NA 14.0| 15.8] 1a6] | 142] 140 14.0] 147 14.2] 1396 | 1437 14.0 1360 | 14.00 14.2] 14.10 =l 14,101 Nan
Total cesoived solcts 3918 2760 3ar0} 3180 | 810] 3910_[ 3500 3270 2760 3870 | 3480, 2620] 3940 [ 3420] 2010] 3910 3870] 3540] 4026
Sufate 2080 1600, 2400 1770] 39 2300 | 2100] 1820 1700 2600 {2300, 1460] 2450 | 1980] 1020] 2390 2340] 2030 2200
Iron (total a5 228 Nan| Nan| | 13.8] Nan 9.9 128 Nan Nen) 3.45] Nan Nen| 237 | Nan “Nan] Nan| Nan
ron (drasolved; NA Tu| o) U Tul o1 0.09 0.10¢ 034 Ul oco4lB| 114 Tu <0.040[U| 074 0.54 <0040 U| 013
32 (drssolved] 0.88 0.147) 0.551 U Tul 054 0165 0038 050 U | o.0se[ 0.532 Tu <0.01]U| 0.550 0550 <o uf 03
Potassium {dmsoived) 17 [EXIIN IEEY] 83| 52 138 123 12.1] 128 86| 12.1 125 B2 11] 126 126] 84l 13
Sodasm (assaived) | NA 231 | 201 770] | 258] 1 750) 297 | tez | 201 2531 147 181 2471 131 130] 1561 274
Metes;

ABunds we in /L unless noted otherwse.
Bolded values - Screenng lovel excesded.

*- Sodium remaved from kst of comphance standards i 2015 per Dadsion of Reclamataon, Mewng and Safety approval letter dated February 25, 2015.
8 - Ananiyte concantration detactsd a1 a vakua between

kg - Background.
MCL - Manmum cancentration bmd.
NA - Nol apphcable
Nan - Not Ansiyzed

.

ume

NPL - numenc prolection leveis ivsusd by Dvsion of Rectamation, Mang and Salwty

U - The snaniyt aNaniyzed tor

value shown.

Muliple screenng levels present n

*DRMS-approved comphance siandards for MW-7
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