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PURPOSE  

The purpose of this document is to meet U.S. Code of Federal Regulation (CFR) requirements for General 
Waste & Recycling, LLC’s (General Waste’s) Keewatin, Minnesota, Coal Combustion Residual (CCR) 
landfill (the Facility) for preparation of an “Annual Groundwater Monitoring and Corrective Action 
Report” per CFR §257.90 (e). 
 

INTRODUCTION  

General Waste’s Keewatin Facility consists of a composite lined industrial landfill (CCR Unit) and an 
unlined demolition debris disposal cell. The Facility is located on approximately 70 acres of land in: 
Township 57 North, Range 22 West, Section 25 of Itasca County, as shown on Figure 1, Site Vicinity Map 
and Figure 2, Site Location Map. The location of the active CCR Units (Cell A and Cell B), and CCR 
groundwater monitoring system is shown on Figure 3, Site Detail Map. 

HYDROGEOLOGIC CONCEPTUAL MODEL 

Hydrogeologic conditions were investigated while conducting permitting activities for the Facility 
during 2013. An extensive investigation was completed at that time to refine the hydrologic model of the 
Facility in preparation of the installation of a groundwater monitoring system. The hydrogeologic 
investigation and groundwater monitoring system has been certified by a licensed professional engineer 
(PE) as meeting CRF 257.91 requirements and the certification has been posted on a CCR Website for the 
Facility per CFR 257.105(h)(3).  

Geologic Units 

Three (3) stratigraphic units have been identified for the hydrogeological conceptual model as follows: 
 

1. Mine overburden stockpile unit that varies across the landfill footprint in depths ranging from 
5 to 80 feet and consists of sand, silty-clayey sand, and sandy silty clay. 
  

2. Native soil unit which consists of fine sand and silty sand near the top of the unit and generally 
grades to a silty medium grained sand with abundant gravel.  

 
3. Mine tailings unit which consists of interlayered grey and black silt and fine sand sized 

taconite tailings.  The mine tailings are approximately range from 10 to 26 feet thick and were 
placed in the tailings basin constructed directly to the west of the mine overburden stockpile. 

 

The location of the mine overburden stockpile and the mine tailings (i.e., the Tailings Basin) are shown 
on Figure 2. 

Hydrogeologic Setting 

An unconfined aquifer exists below the Facility with the water table present within the mine overburden 
stockpile near the contact of the mine overburden stockpile unit with the native soil unit, except on the 
western edge of the permitted landfill boundary near MW-7 where the water table is within the tailings.  
Groundwater flow is generally to the east and southeast towards a ditch (Welcome Creek) located east 



General Waste & Recycling, LLC  

Coal Combustion Residual Landfill 

Page 3 of 4 

 

adjacent to the Facility. Welcome Creek is considered a groundwater divide and is a discharge point for 
shallow unconfined groundwater.  

ENVIRONMENTAL MONITORING SYSTEM 

The CCR Groundwater Monitoring System (GMS) consists of four (4) water table monitoring wells as 
follows: 

● MW-7 is an up-gradient (with respect to general groundwater flow direction) monitoring well; and, 

● MW-3R, MW-8 and MW-9 are down-gradient (with respect to general groundwater flow direction) 
monitoring wells. 

The groundwater monitoring system and active CCR Units (Cell A and Cell B) are shown on Figure 3.  
Groundwater monitoring well details are summarized in Table 1, including static water level and 

potentiometric surface data (i.e., groundwater elevation data). MW-3R was abandoned during landfill 

expansion activities prior to the Fall groundwater monitoring event.  

GROUNDWATER MONITORING SUMMARY 

CCR groundwater monitoring has been conducted semi-annually during the Spring and Fall of each year 
(i.e., during April and October, respectively). Groundwater monitoring was performed on April 25, 2019 
and October 21, 2019 for CCR Appendix III parameters (Table 2) with the exception of MW-3R that was 
abandoned prior to the Fall monitoring event. Static water levels were obtained and groundwater 
elevations calculated for both groundwater monitoring events (Table 1), with the exception of MW-3R as 
indicated above. CCR groundwater monitoring will continue through the active life of the CCR Unit and 
post closure. CCR Unit post closure monitoring will be conducted for 30 years. 

Groundwater Elevations and General Groundwater Flow Direction 

Groundwater elevations summarized in Table 1 were graphed (see Figure 4 Hydrograph). 
Potentiometric surface (groundwater elevation) contour maps were created and general groundwater 
flow direction evaluated (Figures 5 and 6).  Groundwater elevations fluctuated the most in the 
upgradient monitoring well MW-7, most likely due to MW-7 being more susceptible to precipitation 
events affecting surface water within the tailings basin and therefore within groundwater in the area. 
MW-7 is a relatively shallow well (i.e., screened depth 16.6 to 26.6 feet below the ground surface) installed 
within the tailings basin (Figure 3).  

Based on evaluation of the groundwater data, the general direction of groundwater flow is east-southeast 
(Figures 5, and 6) towards the ditch (Welcome Creek) and is consistent with historical groundwater flow. 
As indicated above, MW-3R was abandoned prior to the Fall monitoring event and was not used to 
evaluate general groundwater flow direction during October 2019 (Figure 6). Evaluation of groundwater 
elevation trends will continue throughout the active life of the CCR Unit and post closure. 

Quality Assurance and Data Validation 

Quality control (QC) samples were included for the CCR monitoring events. QC samples include field 
blanks and field duplicates analyzed for the same parameters as the respective monitoring well. The QC 
samples are used to determine the integrity of the field sampling procedures and the validity of the 
analytical results.    
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Groundwater Monitoring Results  

Groundwater monitoring results are summarized in Table 3 (CCR Appendix III Lab Results Summary). 
Statistical analysis of the groundwater monitoring results, including determination of whether or not a 
Statistically Significant Increase (SSI) has been observed is presented below. 

STATISTICAL ANALYSIS 

Statistical Analysis was performed using the laboratory analysis results from the April 25, 2019 and 
October 21, 2019 groundwater monitoring events based on the Statistical Analysis Plan (SAP) written for 
the facility, with the exception of MW-3R that was abandoned during landfill expansion prior to October 
2019. No SSIs were determined to have occurred based on the statistical evaluation of 2019 groundwater 
monitoring results. The statistical analyses completed for the April and October events are presented in 
Appendix B.  

Additionally, following the SAP, the detection monitoring data collected in 2018 and 2019 was assessed 
and incorporated into the background dataset. After assessing the detection monitoring data, it was 
determined that intrawell assessment for MW-8 and MW-9 is more appropriate and will provide a higher 
statistical power than an interwell analysis (comparing upgradient well MW-7 parameters to 
downgradient wells MW-8 and MW-9 data). The groundwater monitored in MW-7 is very distinct from 
the groundwater monitored in MW-8 and MW-9, with much higher concentrations of Calcium, Chloride, 
Sulfate, and Total Dissolved Solids (TDS) observed in the upgradient well MW-7.  

The rationale and workflow utilized to update the background dataset and adjust Upper Prediction 
Limits (UPLs) for 2020 and 2021 monitoring can be found in Appendix C. The updated UPLs can be seen 
in Table 4. 

CONCLUSIONS AND RECOMMENDATIONS 

Review of the collected data indicates that a SSI of CCR Appendix III parameter concentrations has not 
occurred in the downgradient monitoring wells (see Appendix B). Detection monitoring should continue 
as described in the Statistical Analysis Plan. MW-3R should be replaced to ensure the GMS meets CRF 
257.91 requirements during future monitoring events. 
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