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TECHNICAL MEMORANDUM 
 

To Diana Furman Ref # 2020-13-04-TM 

CC  Date 1/30/2020 

From Landon Beck  

Subject GCC Pueblo Plant 2019 Annual Groundwater Monitoring Report 

 
This technical memorandum serves as the annual groundwater report to the Colorado Division of 
Reclamation, Mining and Safety (CDRMS) for the GCC Rio Grande, Inc. (GCC) Pueblo Cement 
Plant and Quarry (the facility) and documenting groundwater monitoring activities, results and 
interpretations for 2019. 

GROUNDWATER MONITORING 

Monitoring was performed by GCC, or their designated contractor with coordination by GCC, as 
required by Technical Revisions three and seven (TR-03 and TR-07).  The monitoring was 
performed at three environmental monitoring wells, MW-005, MW-6 and MW-7. 

GROUNDWATER MONITORING LOCATIONS 

In 2019 GCC monitored three groundwater monitoring wells at the facility, which are shown on 
the location map included as Figure 1: 

• MW-005 completed in unconsolidated surficial sediments above bedrock at a location 
presumed to be downgradient of the entire facility, including both the quarry and plant. 

• MW-6 completed in the Fort Hays Limestone just down-dip, and presumed to be 
downgradient of Mine Panel 2 and upgradient of the plant. 

• MW-7 completed in the Fort Hays Limestone just down-dip, and presumed to be 
downgradient of Mine Panel 2 and upgradient of the plant.  This well is completed across 
a fault in the Fort Hays Limestone that was documented when exposed during mining of 
Panel 2.  MW-7 is located approximately 25 feet northwest of MW-6. 

 

GROUNDWATER MONITORING DATA COLLECTION 

Groundwater monitoring was conducted quarterly in 2019 at MW-6 and MW-7 and semi-annually 
(twice) at MW-005, as the latter has been observed dry since installation in 2008.  For the wet 
wells MW-6 and MW-7 installed in December 2017, depth to water measurements, and field 
water quality parameters temperature, pH and specific conductance were documented for each 
monitoring event. These monitoring events also included water sample collection for submittal 
and analysis by an accredited environmental analytical laboratory. 
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Industry-standard protocol for groundwater sample collection was utilized, specifically applying 
the Colorado Department of Public Health and Environment (CDPHE) Suggested Sampling 
Protocol for Ground Water Monitoring Wells.  It is noted that this protocol is the foundation for a 
facility Sampling and Analysis Plan (SAP) in development for adoption in 2020 by GCC, pending 
submittal to and approval by CDRMS.  The SAP will be the site-specific, standalone document 
guiding groundwater monitoring at the facility. 
 
Groundwater was purged and sampled by means of plastic bailer for all monitoring events in 
2019.  Three-casing volumes were purged prior to sample collection, or otherwise the well was 
purged dry and revisited to collect a sample if possible, the following day.  During the 2018-2019 
period of record for MW-7 and MW-6, MW-6 has shown to be a very low-head, low-yield 
monitoring well typically resulting in a purge that evacuates the well bore.  A period of several 
hours, if not waiting until the next day, has been required to obtain a representative water quality 
sample following the purge.  However, MW-7, the adjacent well completed across a known Fort 
Hays fault, is a relatively high-head, high-yield monitoring well in which production to obtain a 
representative water quality sample has been adequate to date.  Table 1 includes field 
parameters for each sample event and Attachment 1 is a compilation of all MW-6 and MW-7 
“Groundwater Sampling Record” field forms completed by the sampler.  MW-005 dry conditions 
have been documented by GCC in the form of semi-annual letters submitted to CDRMS for each 
event, which are on file under the facility DRMS permit M-2002-004 and not included here.  In 
the future, MW-005 monitoring observations will be recorded on the facility “Groundwater 
Sampling Record” forms and conducted at the time of the quarter two and four MW-6 and MW-7 
monitoring events and included in this annual report. 
 
The CDRMS groundwater compliance constituents for the facility are given in Table 1.  These 
constituents are required by TR-06 and represent the Colorado Department of Public Health and 
Environment (CDPHE) Water Quality Control Commission Regulation 41, the basic standards for 
groundwater (herein after, reference standards).  GCC is specifically subject to Table 3 of that 
document, Agricultural Standards, CDPHE 2016. 

GROUNDWATER MONITORING DATA ANALYSIS 

Analytical results from water quality samples collected from MW-6 and MW-7 are presented in 
Table 1.  Samples were analyzed for major ions and trace elements, and compared to reference 
standards.  Complete analytical laboratory reports for 2019 quarters three and four are provided 
as Attachment 2.  2019 quarter one and two lab reports have been submitted to CDRMS under 
separate cover, April 25, 2019 and September 10, 2019, respectively. 
 
Observed water quality in the Fort Hays Limestone at locations MW-6 and MW-7 is 
characterized by near neutral to neutral pH, and total dissolved solids ranging from 5,030 to 
6,740 µS/cm. Generally, concentrations of analyzed constituents were less than the applicable 
reference standards, with two exceptions. Concentrations of manganese at MW-6 consistently 
exceeded the reference standard for approximately 80 percent of the samples collected at MW-6 
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between 2018 and 2019.  Although manganese exceeds the reference standard, the Colorado 
Water Quality Control Commission issued a decision that the reference standard is only 
applicable where pH values are less than 6.0.  Because all water quality samples have a 
measured pH value of greater than 6.0, less emphasis is placed on the exceedance of 
manganese of the reference standard.  Selenium exceeds the reference standard for three of 
seven (approaching 45%) and two of seven (approximately 30%) samples collected from MW-6 
and MW-7, respectively.  The occurrence and abundance of selenium in groundwater of the Fort 
Hays Limestone is likely attributed to naturally-occurring seleniferous minerals deposited in a 
marine environment.  The increasing concentration trend since well installation approximately 
two years ago is probably due to continued natural development of the well with time, a process 
that is subject to factors including limited groundwater recharge and flow in fractured rock.  This 
condition can limit the success of two-inch monitoring well development typically conducted 
immediately after drilling and installation.  Additionally, the drilling and well completion across the 
observed fault system possibly created new flow paths which can be expected to create dynamic 
water quality conditions for some time until a new equilibrium is reached.  Groundwater under 
hydrostatic confining pressure derived from fractures will flow from discrete fractures into the 
wellbore and travel within the filter pack to contact fresh rock surfaces that had not previously 
been exposed to groundwater, also contributing to an evolution of groundwater chemistry. 
 
Although both MW-6 and MW-7 were completed in Fort Hays Limestone in relative close 
proximity to one another, differences observed in groundwater chemistry identify the mechanism 
for groundwater flow through faults and fracture zones, instead of continuous horizontal 
flowpaths. Additional monitoring wells intersecting the underlying Codell Sandstone will assist in 
defining site-wide and regional groundwater flow paths and provide additional basis to evaluate 
potential impacts from site activities.   
 
Groundwater level data for the facility is limited to two Fort Hays Limestone monitoring wells, 
given the single unconsolidated overburden well MW-005 has been documented dry since 
installation in 2008.  Of the two Fort Hays monitoring wells MW-6 and MW-7, initial evaluation of 
water level monitoring appears to indicate that MW-6 demonstrates that the non-faulted Fort 
Hays Limestone hosts a groundwater pressure regime that is derived from limited fracture 
networks with relatively low hydraulic conductivity and storage.  However, over the course of 
monitoring in 2019, the static water level at MW-6 continued to increase from about 56 feet 
below ground surface (3/7/19) to 33 feet below ground surface (12/9/19).  This is in contrast to 
the water level observations at MW-7, which is screened across a fault through the Fort Hays 
Limestone and presumably through the underlying bedrock units.  The water level observed in 
MW-7 during 2019 was typically in the range of 15 feet higher than the level measured at MW-6, 
with notably greater production as observed during bailer purges.  As the pressure regime 
continues to evolve toward a new equilibrium, superimposed over seasonal level fluctuations 
and quarry operations that will potentially increase direct Fort Hays Limestone groundwater 
recharge, continued water level monitoring and analysis will assist with future characterization. 
This will also be aided by additional bedrock groundwater monitoring well installation planned for 
2020.  
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QUALITY ASSURANCE/QUALITY CONTROL 

In 2019 GCC collected and submitted one blind duplicate sample in the quarter two, three and 
four sampling events, which is given sample ID MW-2B.  These duplicates were reported to have 
constituent concentrations within acceptable ranges of the named sample, which was MW-7 in 
quarter two and four and MW-6 in quarter three. 
 
In 2019 quarter four, duplicate samples were collected at both MW-6 and MW-7 for comparative 
analysis by Origins Labs and ACZ Labs.  Primarily this action was taken to evaluate the 
observation that selenium concentration results apparently increased only after GCC changed 
their primary contract water quality lab from Origins to ACZ.  The results shown in Table 1 
indicate similar selenium concentrations reported by the separate labs for each well, thus 
suggesting an increasing selenium trend since well installation, rather than false or excessively 
elevated reported results by ACZ in the 2019 quarter two and three samples.  Future compliance 
groundwater sampling will include standard submittal of 10% QA/QC blind duplicate or field 
blank samples per quarter (one sample for up to ten sites). 
 
In the 2019 quarter three sample event, the MW-7 sample hold time was exceeded for 
nitrite/nitrate analysis.  This occurred when the adjacent well MW-6 was dewatered during 
compliance sample well purging, forcing an extra day to collect the sample once the well 
adequately recovered.  The nitrite/nitrate analysis hold time was not immediately recognized so 
both MW-6 and MW-7 samples were shipped on the same date, thus pushing the MW-7 sample 
one day beyond the two-day nitrite/nitrate analysis hold time.  This particular hold time is now 
very much recognized by GCC and future compliance water samples will be shipped same day 
as collection for overnight delivery.  That said, review of the MW-7 nitrite/nitrate results to date in 
Table 1 appear to demonstrate an increasing concentration over time, specifically in nitrate.  The 
trend appears to be coming into range with the adjacent MW-6 concentrations suggesting 
regardless of hold time exceedance, in this case the subject values are reasonable to meet the 
goal to assess baseline conditions.      
 
One other note is that the groundwater samples submitted to ACZ Labs for 2019 quarter three 
were mistakenly reported on the chain of custody form to be sampled on December 9, 2019, 
rather than correctly as November 9, 2019.  Subsequently the lab report in Attachment 2 gives 
the incorrect December 9, 2019 sampling date, while the field forms in Attachment 1 report the 
correct sampling date of November 9, 2019. 

REFERENCES 

Colorado Department of Public Health and Environment (CDPHE), Water Quality Control 
Commission, 2016. Regulation No. 41, The Basic Standards for Ground Water (5 CCR 1002-
41), December 30. 
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Colorado Department of Public Health and Environment (CDPHE), Water Quality Control 
Commission, Undated.  Suggested Sampling Protocol for Ground Water Monitoring Wells. 
 



 

PAGE 6 OF 73 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FIGURE 1 
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TABLE 1 
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Parameter CO State Std MW-6 Result MW-6 Result MW-6 Result MW-6 Result MW-6 Result MW-6 Result MW-6 Result MW-6 Result MW-7 Result MW-7 Result MW-7 Result MW-7 Result MW-7 Result MW-7 Result MW-7 Result MW-7 Result Origins ACZ Origins ACZ Units
(Ag Use) (Origins) (Origins) (Origins) (Origins) (ACZ) (ACZ) (ACZ) (Origins Dup) (Origins) (Origins) (Origins) (Origins) (ACZ) (ACZ) (ACZ) (Origins Dup) MDL MDL PQL PQL

Date 1/3/2018 4/27/2018 12/12/2018 3/7/2019 6/12/2019 9/19/2019 12/9/2019 12/9/2019 1/3/2018 4/27/2018 12/12/2018 3/7/2019 6/12/2019 9/19/2019 12/9/2019 12/9/2019

pH 6.5 - 8.5 6.95 7.20 7.39 DRY 7.14 7.09 6.99 6.99 6.86 6.85 6.90 6.95 6.95 6.98 7.13 7.13 -- -- -- -- pH units
Specific Conductance -- 4720 6200 6500 5975 6382 6025 6025 4765 5820 6093 6020 5997 6197 5319 5319 -- -- -- -- µS
Temperature -- 14.0 16.3 14.9 18.2 16.1 11.8 11.8 15.0 15.0 14.0 13.7 18.0 20.8 12.2 12.2 -- -- -- -- deg C

pH (lab) 6.5 - 8.5 NA 7.22 7.40 -- -- 8.10 7.40 7.35 6.66 6.86 7.67 -- -- 8.10 7.40 -- -- -- -- pH units
Aluminum (d) 5000 636 ND ND 500 ND ND 302 1350 ND ND ND ND 400 ND ND 68 300 200 1000 µg/L
Arsenic (d) 100 ND ND ND ND 0.4 ND ND 9.49 (J) ND ND ND ND 0.3 ND ND 5 1 / 0.2 30 5/1 µg/L
Beryllium (d) 100 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1 200/50 5 300 µg/L
Boron (d) 750 633 654 624 500 300 300 300 461 441 446 427 400 300 200 167 15 100 50 500 µg/L
Cadmium (d) 10 ND ND ND 0.3 0.26 ND ND ND ND ND ND ND 0.15 ND ND 1 0.3 / 0.05 5 1/0.3 µg/L
Chromium (d) 100 ND ND ND ND ND ND 2.66 ND ND ND ND ND ND ND 3.22 1 50 5 300 µg/L
Cobalt (d) 50 4.23 (J) 18.8 6.01 ND 50 ND 22 (J) 1.35 (J) ND ND 1.97  (J) ND ND ND 1.74 1 50 5 300 µg/L
Copper (d) 200 6.1 (J) ND ND ND ND ND ND 5.55 (J) ND ND ND ND ND ND ND 3 50 10 300 µg/L
Iron (d) 5000 474 55.6 (J) ND 800 300 ND 229 1390 249 242 297 ND 800 ND ND 30 200 100 400 µg/L
Lead (d) 100 ND ND 3.99 (J) 2.2 0.4 ND ND ND ND ND ND ND 1 ND ND 3.3 0.5 / 0.1 10 3/0.5 µg/L
Lithium (d) 2500 664 689 476 520 490 490 466 779 665 571 557 620 480 440 404 3 40 10 200 µg/L
Manganese (d) 200 591* 1140* 663* 970* 580* 490* 459* 201* 166 101 152 140 100 ND 21.2 2 50 10 300 µg/L
Mercury (d) 10 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.067 0.2 0.2 1 µg/L
Nickel (d) 200 28.9 68.8 17.1 150 130 110 87.7 16.3 6.07 3.59 (J) 8.00 ND ND ND 20.1 1.5 40 5 200 µg/L
Selenium (d) 20 ND ND 6.19 (J) 96.6* 140* 88* 106* ND ND ND ND 8.7 76.2* 90.3* 99.3* 6 0.5/0.1 30 1/0.3 µg/L
Vanadium (d) 100 ND ND 1.16 (J) ND ND ND ND 2.3 (J) ND ND ND ND ND ND ND 1 30 5 100 µg/L
Zinc (d) 2000 24.8 ND 8.99 (J) ND ND 0.02 17.6 26.7 ND 10.2 9.56 ND ND ND 9.11 3.3 50 10 300 µg/L

Total Dissolved Solids -- NS 5030 NA 5620 5860 5460 5690 5510 5270 NA 5640 5700 6740 5320 5230 14.3 100/40 14.3 200/80 mg/L
Fluoride (d) 2 NS ND ND 0.6 0.6 0.8 ND 0.415 (J) ND ND 0.32 (J) 0.5** 0.5 0.5 ND 1 0.1 1 0.4 mg/L
Nitrite (d) 10 NS ND ND 0.03 0.08 0.02 ND ND ND ND ND 0.01 0.02 (H, J) 0.08 ND 1 0.01 1 0.05 mg/L
N Nitrite & Nitrate (d) 100 ND ND ND 12.1 11.1 8.12 8.83 ND ND ND 0.0144 1.74** 10.1 (H) 14.3 16.2 0.02 0.02/0.1 0.02 0.1/0.5 mg/L

Notes:
*  Exceeds CO State Agricultural Use Standard
** Exceeds or equals 2019 SAP field duplicate comparison criterion
(d) = dissolved
(J) = Result reported greater than the MDL but less than the PQL
(H) = Analysis exceeded method hold time
Dup = Duplicate Sample
ND = Not Detected above MDL
NA = Not Analyzed (lab error)
NS = Not Sufficient sample volume
Pre-2nd quarter 2019 laboratory analyses by Origins Laboratory; Denver, CO.  2nd quarter to present laboratory analyses by ACZ Laboratories, Steamboat, CO
Where two MDLs or PQLs are listed for ACZ, the first represents June 2019 and the second represents September 2019

TABLE 1.  SUMMARY OF 2018-2019 FIELD AND LABORATORY WATER QUALITY RESULTS

GCC Rio Grande, Inc. - Pueblo

FIELD

LABORATORY
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