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June 14, 2023                 Submitted via Electronic Mail 
 
Mr. Tyler Wright, Geologist 
Arkansas Department of Energy and Environment 
Division of Environmental Quality 
5301 Northshore Drive  
North Little Rock, AR 72118 
 
Re: First Half 2023 Groundwater Monitoring Report 

Eco-Vista, LLC, Class 1 Landfill 
AFIN: 72-00144, Permit No.: 0290-S1-R3 

 
Dear Mr. Wright: 
 
Jett Environmental Consulting is pleased to submit the First Half 2023 Groundwater Monitoring Report. In 
addition, on behalf of Eco-Vista, LLC, Jett Environmental Consulting is submitting this letter to satisfy the 
notification requirements of Arkansas Pollution Control and Ecology Commission Regulation No. 22.1204(c)(1). 
This notice has been placed in the facility operating record and as identified and discussed in the enclosed 
Report, summarizes the confirmed statistically significant increases on Table A. The Report also identified the 
following confirmed statistically significant levels above a groundwater protection standard: cobalt at LGW-6, 
LGW-10, and MW-21; and cadmium at LGW-9, MW-3N, and MW-8N. 
 
Professional Geologist Certification 
 
I certify that I am a qualified groundwater scientist who has received a baccalaureate or post-graduate degree 
in the natural sciences and am registered in the State of Arkansas. I have sufficient training and experience in 
geology, geohydrology, and groundwater hydrology that enable me to make sound professional judgments 
regarding groundwater monitoring, contaminant fate and transport, and corrective action. 
 
I further certify that this summary report was prepared by me or by a subordinate working under my direction. Sampling 
was conducted by Promus Engineering, LLC, laboratory analytical testing was performed by Pace Analytical National, 
and statistical analyses were completed by Otter Creek Environmental Services, LLC. 
 
If you have any questions or comments, please contact me at steve.jett@jettenviro.com or 314-496-4654. 
 
Sincerely, 

                 
Steve Jett, P.G. No. 1826      Travis Doll 
Owner         Senior Geologist 

Attachments: First Half 2023 Groundwater Monitoring Report 
 
cc: Jodi Reynolds – WM (PDF via Email) 
 Robyn Reed – Boston Mountain Solid Waste District (PDF via Email)  
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Table A – Summary of Confirmed Statistically Significant Increases 
 

Well Parameter 

LGW-4 

Manganese 
Nickel 
TDS 
Zinc 

LGW-5 

Barium 
Cobalt 

Iron 
Manganese 

Nickel 
TDS 
TOC 
Zinc 

LGW-6 

Barium 
Cadmium 

Cobalt 
Iron 

Manganese 
Nickel 

Selenium 
TDS 
Zinc 

LGW-7 TDS 

LGW-8R 
Barium 

Manganese 
TDS 

LGW-9 TDS 

LGW-14R 
TDS 
Zinc 

MW-2N 
Barium 

TDS 
Zinc 

MW-3N 
Cadmium 

Sulfate 
Zinc 

MW-7N Sulfate 
MW-8N TOC 

MW-15 
Sulfate 
TOC 

MW-17 Sulfate 
MW-21 Cadmium 

TDS: Total Dissolved Solids 
TOC: Total Organic Carbon 
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1.0 INTRODUCTION 
 
Eco-Vista, LLC operates the Eco-Vista Class 1 Municipal Solid Waste Landfill under Solid Waste 
Permit Number 290-S1-R3 (Permit) issued in September 2014. This report was prepared in 
accordance with the Permit and the Arkansas Department of Energy and Environment, Division of 
Environmental Quality (DEQ) approved Groundwater Sampling and Analysis Plan (GWSAP, 
Document 70560, dated November 2016). 
 
The Eco-Vista Landfill is currently in a groundwater assessment/corrective action monitoring 
program pursuant to DEQ Regulation 22.1205. All procedures detailed in this document are 
designed to provide an accurate representation of groundwater quality at groundwater wells 
installed at the site and to be protective of human health and the environment. 
 
This report covers the results of the two First Half 2023 groundwater sampling events, which were 
conducted in first quarter (January 2023) and second quarter (April 2023). This report includes all 
field measurements, analytical data, statistical evaluation, and the associated potentiometric 
surface maps for the First Half 2023. Sampling was conducted by Promus Engineering, LLC 
(Promus), laboratory analytical testing was performed by Pace Analytical National (Pace), and 
statistical analyses were completed by Otter Creek Environmental Services, LLC (Otter Creek).  

2.0 SITE LOCATION 
 
The facility is located at 2210 Waste Management Drive, approximately 2.5 miles south of 
Tontitown, primarily within Section 23, Township 17 North, Range 31 West, Washington County, 
Arkansas. Figure 1 (See Appendix A) presents the location of the Eco-Vista Landfill. 

3.0 SITE BACKGROUND AND MONITORING NETWORK 
 
The current groundwater monitoring system consists of twenty-three wells designated as MW-1N, 
MW-2N, MW-3N, MW-7N, MW-8N, MW-10N, MW-11N, MW-15, MW-16, MW-17, MW-19, MW-20, 
MW-21, LGW-2, LGW-3R, LGW-4, LGW-5, LGW-6, LGW-7, LGW-8R, LGW-9, LGW-10, and 
LGW-14R (See Figures 2 and 3 in Appendix A). The original seven “N” wells were installed in 
September 1997 by Anderson Engineering Consultants, Inc. (AECI) and Flippin Brothers, Inc., 
under the supervision of Genesis Environmental Consulting, Inc. (GEC). Ten LGW wells were 
installed by AECI under the supervision of Terracon Consultants, Inc. (Terracon) in September 
2005. Monitoring wells LGW-8R and LGW-14R were installed in August 2008 by AECI and 
supervised by Terracon as replacement wells for LGW-8 and LGW-14. LGW-3 was damaged 
during site construction activities and was replaced with LGW-3R in June 2015 by AECI under the 
supervision of Chimney Rock Consulting (CRC). Monitoring wells MW-15, MW-16, MW-17, MW-19, 
MW-20, and MW-21 were installed in May 2015 by AECI and supervised by CRC in accordance 
with the site’s Permit.  
 
During the Third Quarter 2019 event, wells NE-10 and NE-11 were not able to be sampled. Well 
NE-10 was dry, while well NE-11 was damaged. Well NE-11 was repaired in August 2019 with 
DEQ approval (Document 76629) and redeveloped prior to sampling in Fourth Quarter 2019. NE-10 
was abandoned with DEQ approval (Document 76443) and replacement well NE-10D was installed 
in July 2019. Well NE-10D was first sampled in the Fourth Quarter 2019. 
 
In addition, several Nature and Extent wells (NE-suffix) have been installed over the years ranging 
from September 2001 through July 2019. The Nature and Extent wells and Corrective Action 
Monitoring Program (CAMP) are discussed in detail in Section 6.0. 
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4.0 FIRST HALF 2023 SAMPLING EVENTS 
 
According to Promus, the groundwater monitoring system was sampled in accordance with the 
Landfill Permit and the DEQ-approved GWSAP (Document 70560).  
 
The First Half 2023 sampling events were conducted in first quarter (January 2023) and second 
quarter (April 2023). The procedures for obtaining groundwater samples, parameters analyzed, 
and sample preservation and handling are discussed in the DEQ-approved GWSAP. Field 
measurements were recorded on Field Information Forms and are presented in Appendices B and 
C. A summary of the field measurements for the First Half 2023 sampling events is presented on 
Tables 2 and 3. QA/QC samples were collected and submitted along with the groundwater samples 
to Pace. Laboratory analytical results and copies of the Chain-of-Custody forms are included in 
Appendices B and C. 
 
During the First Quarter 2023 event, the wells on Table 1 were sampled for the full Assessment 
Monitoring Constituent (AMC) list. During the Second Quarter 2023 event, only the wells with 
Groundwater Protection Standard (GWPS) exceedances from the First Quarter 2023 event were 
sampled for the AMC list. In addition, any well-parameter pairs with unverified statistical 
exceedances during the First Quarter 2023 event were resampled in Second Quarter 2023. The 
results of the First Quarter 2023 and Second Quarter 2023 sampling events are discussed in 
Section 4.2. 
 
During the First Quarter 2023 sampling event, well NE-13 was dry and not able to be sampled. 
Wells MW-3N, NE-8, and NE-13 were not sampled during the Second Quarter 2023 sampling event 
due to the wells being inaccessible from expansion/construction activities of stormwater collection 
basins. Also, during the First Quarter 2023 and Second Quarter 2023 sampling events, well NE-
15S was dry and not able to be sampled. 
 
4.1 Groundwater Elevation, Flow Direction, & Flow Rate 
 
Figures 2 and 3 in Appendix A present the groundwater potentiometric surface maps based on 
depth to water data measured in First Quarter 2023 and Second Quarter 2023. Tables 2 and 3 
include the groundwater elevation data for the groundwater monitoring wells. During the First 
Quarter 2023 and Second Quarter 2023 events, groundwater flow direction was generally to the 
southeast, consistent with past events. 
 
To assist in calculating the average linear groundwater velocity, the hydraulic gradient of the 
bedrock system was measured from the figures. The groundwater velocities are then calculated 
from the following equation: 
 
 v = Ki/n 

where: 
  v = groundwater flow velocity (feet/year) 
  K = hydraulic conductivity (feet/second) 
  i = hydraulic gradient (feet/feet) 
  n = effective porosity (dimensionless) 
  [with 31,536,000 feet/second to feet/year conversion factor] 
 
Based on Chimney Rock Consulting’s October 2013 “Hydrogeologic and Geotechnical 
Investigation Report, Major Permit Modification, Lateral Expansion Area, Eco-Vista Landfill” 
(Document 63689), slug tests were performed on the overburden, overburden/bedrock contact, 
and competent bedrock. Table 4.7 of the above document summarized the calculated hydraulic 
conductivities from the slug tests of the overburden/epikarst and the bedrock. For the 
overburden/epikarst, hydraulic conductivities ranged from 1.925x10-7 ft/sec to 8.927x10-5 ft/sec. For 
the competent bedrock, hydraulic conductivities ranged from 6.675x10-9 ft/sec to 3.037x10-5 ft/sec. 
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Effective porosities were estimated as 20% for the overburden and overburden/bedrock contact 
and 3% for the competent bedrock. 
 
Due to the wide range of hydraulic conductivities determined from the aquifer slug tests, a 
geometric mean calculation would be more representative for calculation of the groundwater flow 
rate. The geometric mean of the hydraulic conductivity was 7.57276x10-6 ft/sec for the 
overburden/epikarst and 2.31578x10-7 ft/sec for the bedrock. A hydraulic gradient of 0.016 feet/feet 
was calculated across the site for the Second Quarter 2023 event (see Figure 3). Therefore, the 
geometric mean of the groundwater flow rates would be approximately 19 ft/year for the 
overburden/epikarst and 4 ft/year for the bedrock.  
 
The groundwater flow rates fall within the range consistent with past events. Groundwater at the 
site as a whole generally exists in a dual-porosity system and the flow rates provided above are 
estimates. The higher hydraulic conductivities and pore space in the epikarst would result in 
groundwater moving more laterally along the overburden/weathered bedrock interface rather than 
downward into the competent bedrock. In various discrete zones or preferential pathways, larger 
than average volumes of groundwater are possible in localized areas, as documented in previous 
site investigations. 
 
4.2 Groundwater Results 
 
During the First Quarter 2023 event, the wells on Table 1 were sampled for the full AMC list, with 
the exception of NE-13 and NE-15S that were dry. During the Second Quarter 2023 event, the 
wells with GWPS exceedances from the First Quarter 2023 event were sampled for the AMC list. 
In addition, well-parameter pairs with initial statistical exceedances identified during the First 
Quarter 2023 event were resampled in Second Quarter 2023. As shown on Tables 4 through 7, 
the following results exceeded a GWPS during the First Quarter 2023 event, and therefore; these 
wells were sampled for the AMC list in Second Quarter 2023: cadmium at MW-8N, LGW-9, NE-5E, 
NE-6D, and NE-9; and cobalt at LGW-6, LGW-10, MW-21, NE-5, and NE-5E. Well MW-3N was 
unable to be sampled in Second Quarter 2023 to verify the cadmium GWPS exceedance due to 
the well being inaccessible from expansion/construction activities of a stormwater basin. DEQ 
requested that the GWPS for cobalt be changed from 0.011 mg/L to 0.006 mg/L in a letter dated 
November 21, 2019 (Document 77318). 
 
The full DEQ Regulation 22 Appendix 2 list is sampled annually (typically in third quarter) at the 
wells with GWPS exceedances during the previous calendar year. The site is required to sample 
each well on a triennial basis (i.e., 2024, 2027, 2030, etc.) for the full ADEQ Regulation 22 Appendix 
2 list. Each well will be sampled for the full ADEQ Regulation 22 Appendix 2 list during the Third 
Quarter 2024 event, with the exception of the Nature & Extent wells, which are sampled for the 
AMC list. 
 
The data presented in Appendix D represents the historical inorganic groundwater analytical 
results compiled since the monitoring system was first sampled at the site in October 1997. 
Attachment B within Appendix E provides the historical organic groundwater detections since 
October 1997. A comparison to applicable GWPSs and a summarization of the groundwater quality 
at all monitoring points for the First Half 2023 sampling events are presented on Tables 4 through 7. 
 
As shown on Tables 4 through 7, the following results exceeded a GWPS during the Second 
Quarter 2023 event: cadmium at MW-8N, LGW-9, NE-5E, and NE-9; and cobalt at LGW-6, LGW-
10, MW-21, NE-5, and NE-5E. Results were generally consistent with past events. 
 
During the First Quarter 2023 and Second Quarter 2023 events, volatile organic compounds 
(VOCs) were detected above the laboratory practical quantitation limits (PQLs) at quantified 
concentrations at LGW-10 (1,4-dichlorobenzene, 1,1-dichlorethane, benzene, and cis-1,2-
dichloroethene) (see Table 4 and 5). The VOC detections at LGW-10 were consistent with previous 
events. None of the First Quarter 2023 or Second Quarter 2023 VOC detections exceeded a 
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GWPS. It is noted, LGW-10 (an interior point of compliance well) is installed immediately adjacent 
to the unlined pre-Subtitle D waste cells identified in historical documentation as Site 4.  
 
The analytical results for monitoring wells MW-7N and NE-15D and their corresponding field 
duplicate sample were consistent for the First Quarter 2023 event. The analytical results for 
monitoring wells LGW-6 and NE-2 and there corresponding field duplicate sample were consistent 
for the Second Quarter 2023 events, with the exception of the relative percent difference (RPD) for 
manganese (RPD=21%) at NE-2/DUP-1. However, the DUP-1 result for manganese was 
consistent with historical results at well NE-2. Laboratory QA/QC analytical results and copies of 
the Chain-of-Custody forms are included in Appendices B and C. 

5.0 STATISTICAL EVALUATION 
 
The statistical evaluation was generated with the statistical analysis program DUMPStatTM and 
performed by Otter Creek. The statistical program was used to identify outliers, statistically 
significant trends; and to determine if statistically significant increases (or decreases in the case of 
pH) in parameter concentrations have occurred above background. The statistical evaluation was 
also utilized to determine whether parameter concentrations statistically exceed established 
GWPSs. A detailed explanation of the statistical methods applied, and results are summarized 
within Appendix E for the First Half 2023. 
 
5.1 Detection Monitoring Statistical Evaluation Results 
 
Statistically derived intra-well statistical limits were calculated for wells MW-2N, MW-3N, MW-7N, 
MW-8N, MW-10N, MW-15, MW-17, MW-21, LGW-4, LGW-5, LGW-6, LGW-7, LGW-8R, LGW-9, 
and LGW-14R to determine if statistically significant increases have occurred above background.  
 
Chloride and ammonia are not statistically evaluated during the quarterly events, but rather 
addressed in the Monthly Reports that are submitted per Permit 0290-S1-R3, Condition 38(a). 
 
The Detection Monitoring statistical evaluation on all well-parameter pairs are provided in 
Appendix E. Multiple verified exceedances were identified based on the First Quarter 2023 data. 
Verification sampling of the ten initial exceedances noted in First Quarter 2023 was completed in 
Second Quarter 2023. Statistical evaluation of the Second Quarter 2023 resampling results 
indicated five of the ten initial exceedances exhibited verified exceedances: cadmium at MW-21; 
nickel at LGW-4; total dissolved solids (TDS) at LGW-4; and total organic carbon (TOC) at LGW-5 
and MW-15. 
 
As stated in Section 4.2, during the First Quarter 2023 and Second Quarter 2023 events, VOCs 
were detected above the laboratory PQLs at quantified concentrations at LGW-10 (1,4-
dichlorobenzene, 1,1-dichlorethane, benzene, and cis-1,2-dichloroethene) (see Tables 4 and 5). 
The VOC detections at LGW-10 were consistent with previous events. None of the First Quarter 
2023 or Second Quarter 2023 VOC detections exceeded a GWPS. It is noted, LGW-10 (an interior 
point of compliance well) is installed immediately adjacent to the unlined pre-Subtitle D waste cells 
identified in historical documentation as Site 4.  
 
5.2 Assessment Monitoring Statistical Evaluation Results 
 
Well-parameter pairs with verified statistical exceedances, verified GWPS exceedances, or verified 
VOC detections were evaluated against the GWPSs using confidence limits (Appendix E). The 
95% lower confidence limit (LCL) for the mean of the data was used to evaluate whether the 
regulated unit was in compliance with the DEQ-approved GWPSs (e.g., whether the verified 
constituent is detected at a statistically significant level above the GWPS). An exceedance is 
verified if the LCL is above the GWPS. 
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The calculated LCLs for historically detected VOCs were below the respective GWPS for the First 
Quarter 2023 event. 
 
For the First Quarter 2023 event, the LCL exceeded the GWPS for cobalt at LGW-6, LGW-10, and 
MW-21; and cadmium at LGW-9, MW-3N, and MW-8N. The cobalt and cadmium exceedances 
were consistent with recent events. Review of the cadmium and cobalt data for the above GWPS 
exceedances indicates concentrations have been reported at either stable concentrations or 
decreasing during recent events at each well. 
 
The site is currently undergoing a corrective action program for cadmium and cobalt, as discussed 
in Section 6.0 below. 
 
Regarding cobalt, as reported in the USGS 2013 Document “Geochemical and Mineralogical Data 
for Soils of the Conterminous United States”, Appendix 4a, cobalt was detected in native Arkansas 
soils ranging from 1.8 to 20.2 mg/kg in “C” (deeper) horizon from more than 60 samples collected. 
According to the Agency for Toxic Substances and Disease Registry (ATSDR) Public Health 
Statement for Cobalt (dated April 2004), cobalt is a naturally-occurring element with small amounts 
found naturally in most rocks, soil, water, plants, and animals. For most people, food is the largest 
source for the intake of cobalt (the non-radioactive isotope form). A biochemically important cobalt 
compound is vitamin B12, which is essential for good health in animals and humans. Metals in soil 
and bedrock can easily leach into the groundwater, especially if the groundwater is acidic (pH < 7.0 
SU). Cobalt is considered somewhat mobile in acidic soils but less mobile as pH reaches neutrality. 
The pH of a majority of the groundwater samples from the site during the First Quarter 2023 event 
were below 7.0 SU, and the pH of the samples from LGW-10 and NE-5, which had the highest 
cobalt concentrations, were 6.46 and 6.62 SU, respectively. The occurrence and levels of cobalt at 
the site has no indication of being related to a release from the waste unit.  

6.0 CORRECTIVE ACTION MONITORING 
 
On November 27, 2000, the site notified the DEQ that the Third Quarter 2000 sampling results from 
the Eco-Vista (formerly Tontitown) Landfill groundwater monitoring system had exceeded the 
approved GWPS for vinyl chloride (MW-1N and MW-7N) and cadmium (MW-7N and MW-8N). 
 
The site implemented a corrective measures program under Reg.22.1208. This program was 
implemented in an effort to improve groundwater quality prior to the water leaving the site 
boundaries. This program included the installation of in-refuse and out-of-refuse gas extraction 
wells. The operation of this active source removal system (initiated in April 2001) included the 
extraction and treatment of gases and the collection of data needed to optimize future gas 
extraction system components. 
 
The site has been monitoring the effectiveness of the corrective action utilizing monitoring wells 
NE-1, NE-4, and NE-5 as monitoring points since 2001. In August 2011, the site submitted a “Status 
of Groundwater Corrective Action” (Document 60765) to DEQ. In March 2014, DEQ provided 
comments on the “Status of Groundwater Corrective Action” and requested a work plan for the 
installation of additional wells and information regarding the site’s gas extraction system (Document 
65639). 
 
Three of the Nature and Extent wells (NE-1, NE-4, and NE-5) are monitored in accordance with the 
Corrective Action Monitoring Program (CAMP) for the site, which was approved by the DEQ in a 
letter dated December 16, 2004 (Document 25189). Well NE-3 is damaged and monitored for water 
elevation purposes only.  
 
On June 12, 2014, a letter detailing the ongoing gas extraction efforts at the facility was submitted 
to DEQ (Document 66045). Document 69516 “Approval of Plan for Modification to the Gas 
Extraction System at the Eco-Vista Landfill” was received on May 5, 2016. 
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DEQ approved the final nature and extent work plan (Documents 70569 and 70585) and well 
installation began in December 2016. The installation of the eight new nature and extent wells 
(NE-6 through NE-13) at the site was completed in December 2016 and a field activity report was 
submitted to DEQ (Document 71488). Quarterly monitoring was conducted in 2017 and a report 
that discussed the findings of the nature and extent investigation was submitted to DEQ on January 
19, 2018 (Document 73049). As stated in the January 2018 report, current corrective action at the 
site is based on impacts to groundwater from landfill gas. Beginning with the First Quarter 2019 
event, wells NE-6 through NE-13 have been sampled semi-annually (per Document 74217).  
 
In correspondence dated July 18, 2018, DEQ issued comments (Document 74217) on the Nature 
and Extent Report (Document 73049). In correspondence dated September 12, 2018, FTN 
Associates, Ltd. (FTN) issued a response (Document 74554) to the DEQ comments. In 
correspondence dated September 28, 2018, DEQ issued a response (Document 74635) to FTN’s 
comments. The site submitted a Nature and Extent Investigation (NEI) Phase 3 Work Plan 
(Document 75678) in February 2019 to address the DEQ comments. The Work Plan was approved 
by DEQ in a letter dated July 3, 2019 (Document 76443). NEI Phase 3 field activities were 
conducted in January 2021 in accordance with the conditionally approved NEI work plan and 
addendum to the work plan (Documents 75678, 76443, 76636, and 76645). Monitoring wells NE-
5E, NE-5W, NE-6D, NE-10D, NE-14D, NE-14S, NE-15D, and NE-15S were completed by Walker-
Hill Environmental, Inc and supervised by FTN. Monitoring well NE-10 was abandoned during these 
field activities per the NEI work plan and DEQ approval (Documents 75678 and 76443). The new 
monitoring wells were developed in August 2019. A groundwater monitoring well installation and 
abandonment report was submitted to DEQ on October 11, 2019 (Document 77170).  
 
During the Third Quarter 2019 event, wells NE-10 and NE-11 were not able to be sampled. Well 
NE-10 was dry, while well NE-11 was damaged. Well NE-11 was repaired in August 2019 with 
DEQ approval (Document 76629) and redeveloped prior to sampling in Fourth Quarter 2019. NE-10 
was abandoned with DEQ approval (Document 76443) and replacement well NE-10D was installed 
in July 2019. Well NE-10D was first sampled in the Fourth Quarter 2019. 
 
The new monitoring wells, along with existing passive gas extraction wells EW-15 and EW-16, were 
initially sampled in Fourth Quarter 2019 and were sampled quarterly thereafter for a period of one 
year (Fourth Quarter 2019, First Quarter 2020, Second Quarter 2020, and Third Quarter 2020). 
Samples were analyzed for the landfill’s AMC list. Data from these events were submitted directly 
to DEQ from the laboratory and were presented in the landfill’s semi-annual groundwater 
monitoring reports.  
 
On May 18, 2022, a Groundwater Corrective Action Status Update was submitted to DEQ. 

7.0 CONCLUSIONS 
 
The following conclusions are based on the results of the First Half 2023 groundwater sampling 
events and analytical testing: 
 

 The water level data for the First Quarter 2023 and Second Quarter 2023 sampling events 
indicated that the groundwater flow direction within the uppermost aquifer was generally to 
the southeast across the site, consistent with past events. Due to the wide range of 
hydraulic conductivities determined from past aquifer slug tests, a geometric mean 
calculation would be more representative for calculation of the groundwater flow rate. A 
hydraulic gradient of 0.016 feet/feet was calculated across the site for the Second Quarter 
2023 event. The geometric mean of the groundwater flow rates were calculated to be 
approximately 19 ft/year for the overburden/epikarst and 4 ft/year for the bedrock.  

 
 The groundwater flow rates fall within the range consistent with past events. Groundwater 

at the site as a whole generally exists in a dual-porosity system and the flow rates provided 
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above are estimates. The higher hydraulic conductivities and pore space in the epikarst 
would result in groundwater moving more laterally along the overburden/weathered 
bedrock interface rather than downward into the competent bedrock. In various discrete 
zones or preferential pathways, larger than average volumes of groundwater are possible 
in localized areas, as documented in previous site investigations. 

 
 The following inorganic results exceeded a GWPS during the First Quarter 2023 event: 

cadmium at MW-3N, MW-8N, LGW-9, NE-5E, NE-6D, and NE-9; and cobalt at LGW-6, 
LGW-10, MW-21, NE-5, and NE-5E. The following results exceeded a GWPS during the 
Second Quarter 2023 event: cadmium at MW-8N, LGW-9, NE-5E, and NE-9; and cobalt at 
LGW-6, LGW-10, MW-21, NE-5, and NE-5E. 
 

 During the First Quarter 2023 and Second Quarter 2023 events, VOCs were detected 
above the laboratory PQLs at quantified concentrations at LGW-10 (1,4-dichlorobenzene, 
1,1-dichlorethane, benzene, and cis-1,2-dichloroethene). The VOC detections at LGW-10 
were consistent with previous events. None of the First Quarter 2023 or Second Quarter 
2023 VOC detections exceeded a GWPS. It is noted, LGW-10 (an interior point of 
compliance well) is installed immediately adjacent to the unlined pre-Subtitle D waste cells 
identified in historical documentation as Site 4. 
 

Statistical Evaluation 
 

 The Detection Monitoring statistical evaluation on all well-parameter pairs are provided in 
Appendix E. The trace metals and inorganic indicator data were statistically compared to 
background using control charts/prediction limits. Multiple verified exceedances were 
identified based on the First Quarter 2023 data. Verification sampling of the ten initial 
exceedances noted in First Quarter 2023 was completed in Second Quarter 2023. 
Statistical evaluation of the Second Quarter 2023 resampling results indicated five of the 
ten initial exceedances exhibited verified exceedances: cadmium at MW-21; nickel at 
LGW-4; TDS at LGW-4; and TOC at LGW-5 and MW-15. 
 

 Due to verified statistical limit exceedances, GWPS exceedances, or confirmed VOCs, 
select wells and parameters were evaluated using assessment statistics. The calculated 
LCLs for historically detected VOCs were below the respective GWPS for the First Quarter 
2023 event. For the First Quarter 2023 event, the LCL exceeded the GWPS for cobalt at 
LGW-6, LGW-10, and MW-21; and cadmium at LGW-9, MW-3N, and MW-8N. 

 
 Review of the cadmium and cobalt data for the above GWPS exceedances indicates 

concentrations have been reported at either stable concentrations or decreasing during 
recent events at each well. 

 
Corrective Action 
 

 A summary of the statistical evaluation for corrective action is found in Appendix E. 
Attachment C presents the 95% LCL for volatiles and Attachment E presents the 95% LCL 
for metals and other inorganics. 
 

 Corrective action is currently on-going at the site. The site is closely monitoring the carbon 
dioxide levels and adjustments to the entire gas extraction system are routinely made to 
optimize the removal of carbon dioxide. 

 
 A report discussing the findings of the most recent nature and extent investigation was 

submitted to DEQ on September 9, 2021 (Document 80807). As stated in the September 
2021 report, current corrective action at the site is based on impacts to groundwater from 
landfill gas. 
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 On May 18, 2022, a Groundwater Corrective Action Status Update was submitted to DEQ. 
 
Monthly Indicator Monitoring 
 

 In accordance with the Eco-Vista Landfill Permit Number 0290-S1-R3 Condition 38(a), the 
Landfill is required to conduct monthly sampling for the indicator parameters pH, specific 
conductance, ammonia, and chloride. 

 
 The monthly indicator monitoring program during the first half of 2023 determined no 

“significant finding” with regard to groundwater quality data. As such, no further actions 
were required by the landfill and routine monthly monitoring and reporting will continue for 
this program.  

 
 In accordance with Permit Conditions 31 and 40.a.v., the Landfill began recording daily 

volume and rate data from the leak detection system (LDS) and leachate collection system 
(LCS) since construction of the first cell in the lateral expansion area was completed. In 
addition, in accordance with the site’s Action Leakage Rate Contingency Plan (Document 
18104, dated August 22, 2002), a table of daily volume and rate data is included in each 
monthly report that is submitted to DEQ. 

 
 In accordance with Permit Condition 32, water quality monitoring of the LDS and LCS is 

also conducted during the monthly sampling events and results are included in the monthly 
reports. 

 
Upcoming Monitoring 
 
The next quarterly monitoring event (third quarter) is scheduled to be conducted in July 2023. 



TABLES



1AMC List
2Ammonia, 

Chloride, pH, 
Conductance

3Appendix 2 List

*

Notes: 1

2

3

4

5

Quarterly sampling of the AMC list at NE-1, NE-2, NE-4, and NE-5 governed by the GWSAP and CAMP, with the 
remaining NE-wells goverened by the Phase 3 NEI Work Plan.

Semi-annual sampling during the 1 st  and 3 rd  Quarter per the Phase 3 NEI Work Plan.

Per Permit Condition 38(c), full Appendix 2 sampling at all the wells will be completed on a Triennial basis 
beginning in 2015 (e.g., 2015, 2018, 2021, etc.). The full list of Appendix 2 parameters will also be sampled 
annually at the wells with parameters which had an exceedance of the GWPS the previous calendar year.  
Typically in July.

TABLE 1
GROUNDWATER MONITORING PROGRAM

ECO-VISTA LANDFILL

Well # Well Type

Constituents

Per Permit Condition 38(b), semi-annual sampling for the AMC list during the 1 st  and 3 rd  Quarter and any 
well/parameter that exceeds a GWPS during the prior quarter is sampled during the 2 nd  and 4 th  Quarter, 
respectively.

AMC – Parameter list consists of Regulation 22 Appendix 1 parameters, Regulation 22.1204(d) parameters, and 
those parameters detected from the full Appendix 2 Sampling Event that are not already on the Appendix 1 
parameter list (none to date).

Ammonia, chloride, pH, and specific conductance required per Permit 0290-S1-R3 Condition 38(a).



Wells NE-1, NE-2, NE-4, and NE-5 are sampled quarterly as part of the Corrective Action Monitoring Program.
Wells NE-5E, NE-5W, NE-6D, NE-8, NE-10D, NE-14S, NE-14D, NE-15S, and NE-15D are sampled quarterly as part of the Phase 3 NEI.

TABLE 2
FIELD MEASUREMENTS

FIRST QUARTER 2023 EVENT
ECO-VISTA LANDFILL



NM: Not Measured, not required this event.
NS: Wells MW-3N and NE-13 were Not Sampled during the 2Q23 event, noted as inaccessible due to the ongoing expansion of the West 
       Stormwater Basin. Well NE-8 was Not Sampled during the 2Q23 event, noted as inaccessible due to the ongoing expansion of the 
      South Stormwater Basin.
The following wells were sampled in 2Q23 to confirm / verify initial 1Q23 GWPS exceedances: LGW-5, LGW-9, LGW-10, MW-8N, 
       MW-21, NE-5, NE-5E, NE-5W, and NE-6D. Well MW-3N was unable to be sampled in 2Q23 to verify the 1Q23 cadmium GWPS 
       exceedance (see note above).

       MW-15, MW-17, and MW-21.
The following wells were sampled in 2Q23 for the April Monthly parameters (See Table 1, Note 2: ammonia, chloride, field pH, 
    and field specific conductance): MW-7N, MW-15, MW-16, MW-17, MW-19, LGW-2, LGW-3R, LGW-4, LGW-5, LGW-6, LGW-7,
     LGW-8R, LGW-10, and LGW-14R.
Wells NE-1, NE-2, NE-4, and NE-5 are sampled quarterly as part of the Corrective Action Monitoring Program.
Wells NE-5E, NE-5W, NE-6D, NE-8, NE-10D, NE-14S, NE-14D, NE-15S, and NE-15D are sampled quarterly as part of the Phase 3 NEI.

The following wells were sampled in 2Q23 to confirm / verify initial 1Q23 statistical exceedances: LGW-4, LGW-5, MW-2N, MW-10N, 

TABLE 3
FIELD MEASUREMENTS

SECOND QUARTER 2023 EVENT
ECO-VISTA LANDFILL



75 2.4 5 70

Only the VOCs reported above a PQL in one or more wells this event are summarized on the table.
Denotes a GWPS exceedance:
Wells NE-1, NE-2, NE-4, and NE-5 are sampled quarterly as part of the Corrective Action Monitoring Program.
Wells NE-5E, NE-5W, NE-6D, NE-8, NE-10D, NE-14S, NE-14D, NE-15S, and NE-15D are sampled quarterly as part of
        the Phase 3 NEI.
NA: Not Applicable.

TABLE 4
VOLATILE ORGANIC COMPOUND (VOC) DETECTIONS

FIRST QUARTER 2023 SAMPLING EVENT
ECO-VISTA LANDFILL

GWPS



75 2.4 5 70

NM: Not Measured, not required this event.
Only the VOCs reported above a PQL in one or more wells this event are summarized on the table.
Denotes a GWPS exceedance:
Wells NE-1, NE-2, NE-4, and NE-5 are sampled quarterly as part of the Corrective Action Monitoring Program.
Wells NE-5E, NE-5W, NE-6D, NE-10D, NE-14S, NE-14D, NE-15S, and NE-15D are sampled quarterly as part of the 
       Phase 3 NEI.
2-Butanone (MEK) and Toluene reported above the PQL in the Field Blank sample.

TABLE 5
VOLATILE ORGANIC COMPOUND (VOC) DETECTIONS

SECOND QUARTER 2023 SAMPLING EVENT
ECO-VISTA LANDFILL

GWPS
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COMPOUND GWPS (ug/L)

Note: Groundwater Protection Standards (GWPSs) proposed by the site in 
         Document 65838 and approved by ADEQ in Document 65893.

TABLE 8
GROUNDWATER PROTECTION STANDARDS

ECO-VISTA LANDFILL



APPENDIX A 

Figures



NOTES:
1. Topography Maps are 7.5-Minute Series of the
2. Springdale, Fayetville, Robinson, & Wheeler, AR Quadrangles

LEGEND
Property Boundary
(Approximate)
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Well
Top of PVC Casing 

Elevation
(fmsl)1

Depth to Water
(ft)2

Groundwater 
Elevation

(fmsl)

Note 1: Top of PVC Casing Elevations from Second Half 2017 Event Groundwater
           Monitoring Report by SCS Engineers dated January 8, 2018; with the
           exception of NE-6 through NE-7, which were provided on January 9, 2017
           and NE-5E, NE-5W, NE-6D, NE-10D, NE-11 (resurveyed), and NE-14D
           through NE-15S, which were provided on August 9, 2019 by Mason
           Surveying & Consulting, Inc.
Note 2: Depth to water collected by Promus Engineering on January 7, 2023.
Note 3: Depth to water was Not Measured (NM) due to being below the top of the
            dedicated bladder pump.

Groundwater Elevation Summary Table
Eco-Vista Landfill

Groundwater Monitoring System Wells

Nature and Extent Investigation Wells



Well
Top of PVC Casing 

Elevation
(fmsl)1

Depth to Water
(ft)2

Groundwater 
Elevation

(fmsl)

Note 1: Top of PVC Casing Elevations from Second Half 2017 Event Groundwater
           Monitoring Report by SCS Engineers dated January 8, 2018; with the
           exception of NE-6 through NE-7, which were provided on January 9, 2017
           and NE-5E, NE-5W, NE-6D, NE-10D, NE-11 (resurveyed), and NE-14D
           through NE-15S, which were provided on August 9, 2019 by Mason
           Surveying & Consulting, Inc.
Note 2: Depth to water collected by Promus Engineering on April 3, 2023.
Note 3: Depth to water was Not Measured (NM) due to being below the top of the
            dedicated bladder pump or well was Not Accessible (NA).

Groundwater Elevation Summary Table
Eco-Vista Landfill

Groundwater Monitoring System Wells

Nature and Extent Investigation Wells



APPENDIX B 

Laboratory Analytical Results & Field Forms
First Quarter 2023 Event















































































































































































































































































































































































































































































































































































APPENDIX C 

Laboratory Analytical Results & Field Forms
Second Quarter 2023 Event









































































































































































































































































































APPENDIX D 

Historical Groundwater Quality Results
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