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1 INTRODUCTION

This report summarizes the results of the Second Half 2017 Groundwater Assessment Monitoring event at
the NABORS Landfill. Field work was conducted by personnel from SCS Engineers (SCS) on September
26-29, 2017. This report was prepared under the provisions of Contract No. 4600033394 between the
Arkansas Department of Environmental Quality (ADEQ) and SCS.

The NABORS Landfill originally operated under Solid Waste Disposal Permit number 0249-S, as issued to
RLH, Inc. (RLH) by the Arkansas Department of Environmental Quality (ADEQ) on June 14, 1988. The solid
waste permit was transferred to NABORS on August 31, 2005. The NABORS Landfill is currently under
Solid Waste Disposal Permit 0249-S1-R2 issued by the ADEQ on August 10, 2006. Although the permit is
considered “open”, the landfill is not receiving waste. The ADEQ is currently managing the closure of the
site.  On May 8, 2017 ADEQ with DIN: 71757 reduced the groundwater sampling frequency at the
NABORS Landfill to semi-annually. This new sampling frequency began with the Second Half 2017 event.
The analytical work for this sampling event was conducted by Environmental Science Corporation (ESC) of
Nashville, Tennessee and groundwater sampling was conducted by SCS.

1.1 SITE DESCRIPTION

The Northwest Arkansas Regional Solid Waste Management District (District) owns both a Class 1 and
Class 4 Landfill at the subject site. The NABORS Landfills (herein referred to as Landfill) are located on
approximately 700 acres near Three Brothers (Baxter County), Arkansas. The permitted Class 1 area is
located in a portion of the SW1 /4 of SE1/4 of Section 26, Township 21 North, Range 14 West, and
NW1 /4 of NE1/4 of Section 35, Township 21 North, Range 14 West. A general geographic location map
is included as FIGURE 1 in APPENDIX A. All report Figures are provided in APPENDIX A.

1.2 SITE GROUNDWATER MONITORING SYSTEM

The Landfill groundwater monitoring system has evolved over time into a system of monitoring points
including both monitoring wells and local springs. The current Assessment Monitoring Program was
triggered by the statistically significant occurrence of certain parameters documented in the original
Detection Monitoring System. In turn, the required contingencies for Nature and Extent characterization
and other regulatory provisions were addressed through the development of the site.

More specifically, the Second Detection Monitoring System for the site that was intended to comply with
the provisions of Reg.22.1202 through Reg.22.1204 was approved by ADEQ in 1998. Following the
Second Half 2005 sampling event, the ADEQ was notified under the provisions of 22.1204(c) of a
statistically significant increase for volatile organic compounds (VOC) at MW-1. These detections were
verified during the Second Half 2006 sampling event and the facility began Assessment Monitoring at
wells MW-1, MW-2, MW-3, MW-4, MW-5, MW-6, and MW-7 in June of 2006 as required by
Regulation 22.1205. At that time these seven wells were the only permitted facility Detection Monitoring
wells.

The Assessment Monitoring program was later expanded to include all the wells/springs listed below when
the new permit was issued in August of 2006 (0249-S1-R2), and when the Nature and Extent
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Characterization was completed. Monitoring was conducted under this program through the Third Quarter
2012.

Assessment Monitoring continued on a quarterly basis as per 22.1205(d) based upon:
e The presence of VOCs at MW-1

o Detected concentrations of arsenic at various wells, some of which were above the Groundwater
Protection Standard (GWPS)

®  Vinyl chloride detections at CAO-1 which historically exceed the GWPS.

The current groundwater monitoring system for the NABORS Landfill consists of twenty-four (24) monitoring
wells, thirteen (13) springs, and a Leachate sample for a total of thirty-eight (38) Assessment Monitoring
points. These sampling points are listed below and are located on FIGURE 2.

NABORS GROUNDWATER ASSESSMENT MONITORING POINTS
Wells Springs Leachate
MW-1 CAO-1 MW-509D Entrance Seep Class | Draw Leachate
MW-1R CAO-2 MW-577 Spring A¥* Class IV Draw**
MW-2 CAO-3 MW-633D Spring B¥* SP-4%*
MW-3 NAB-1 MW-689D TSP-1* SpP-5%
MW-4 NAB-2 NE-2 TSP-2% SP-7
MW-5 NAB-3 NE-3 TSP-3** Spring near NE-3**
MW-6 NAB-4 NE-4 TSP-4%*
MW-7 NAB-7 NE-6
NAB-8
Notes:
e NAB-1 is damaged at approximately 68 feet below top of casing and is no longer being sampled.
e NE-4 will be sampled in place of NAB-1 at the request of ADEQ (Doc. 71567, April 18, 2017)
o  *Covered by landfill construction and no longer exist
o  ®Dpy

2 GROUNDWATER SAMPLING

The Second Half 2017 Assessment Monitoring sampling event was conducted on September 26-29, 2017.
A representative of SCS collected samples from twenty- (20) monitoring wells (MW-1, MW-2, MW-4,
MW-5, MW-6, MW-7, MW-1R, MW-509D, MW-577, MW-633D, MW-689D, CAO-1, CAO-3, NAB-3,
NAB-7, NAB-8, NE-2, NE-3, NE-4 and NE-6) and three (3) springs (Class | Draw Spring, SP-7, and the
Landfill Entrance Seep). The current Groundwater Sampling and Analysis Plan dated December 2011
(ADEQ document #61474) was utilized for this sampling event.
groundwater samples, parameters analyzed, sample preservation and handling are discussed in the
following sections.

The procedures for obtaining

2.1 WATER LEVEL DETERMINATION

Prior to evacuating each well for sampling, the depth to water was measured using an electronic water
level probe. The measurements were taken to the nearest 0.01-foot from the top of the well casing and
the information was used to calculate the volume of water in the well. Because non-dedicated equipment
was used to obtain water levels, procedures were instituted to insure the samples were not contaminated.
The electronic water level probe is constructed of inert materials and was de-contaminated with distilled
water prior to use at each well.
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2.2 WELL EVACUATION

The water in a well prior to sampling may not be representative of in-situ groundwater quality. Therefore,
the groundwater technician used an electric submersible pump with dedicated sampling tubing to purge a
minimum of three casing volumes at a rate that did not excessively agitate the recharge water. Since non-
dedicated equipment was used to purge the wells, procedures were utilized to insure the samples were not
contaminated. Clean, non-powdered, nitrile gloves were worn by the sampling personnel. Measures were
taken to prevent surface soils from coming in contact with the purging equipment and lines, which could
introduce contaminants to the well.

2.3 EQUIPMENT DECONTAMINATION PROCEDURES

All equipment that was used in the monitoring wells and had contact with the samples was thoroughly
cleaned before use. These devices included a water level probe and a submersible pump. The water
level probe was washed with potable water and phosphate-free laboratory detergent. Next, the probe
was rinsed with potable water and finally, rinsed with distilled water. The water level probe was then
placed in a plastic bag to reduce contact with air and transported into the field. After a water level was
measured at each well, a paper towel was soaked with distilled water and as the probe was reeled up
the tape and probe were wiped clean.

The submersible pump was initially flushed with potable water and phosphate-free detergent. Next, the
pump was rinsed with potable water, and finally rinsed and flushed with distilled water in a portable
decontamination tub prior to use in each well. The pump was transported in a clean, sealed tub to
minimize contact with the air prior to use at each well.

2.4 SAMPLE EXTRACTION

The technique used to withdraw each groundwater sample from the wells was selected based on
consideration of the parameters analyzed in the sample. To insure the groundwater sample is
representative of the formation, it is important to minimize physically altering or chemically contaminating
the sample during the withdrawal process. In order to minimize the possibility of sample contamination the
groundwater technicians did the following:

e Made sure clean sampling equipment was not placed directly on the ground or other
contaminated surfaces prior to insertion into the well.

o Gently lowered and retrieved sampling equipment in order to prevent undue disturbance of the
water column. Monitoring wells were purged and samples were collected using a submersible
pump. Wells that went dry during purging were allowed to recharge for approximately 24 hours
and samples were collected using a disposable bailer.

e Transferred samples to the appropriate containers in a manner that minimized agitation and
aeration.
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Samples were collected and containerized in the order of volatilization sensitivity of the parameters.
Spring samples are collected where able, by utilizing a grab sample method by holding the sample bottle
within the spring water flow path. The list of parameters analyzed is presented in TABLE 1.

TABLE 1. ASSESSMENT MONITORING CONSTITUENTS (AMC)

APPENDIX 1 VOLATILES INDICATOR PARAMETERS INORGANICS
ACETONE CHLORIDE ANTIMONY
ACRYLONITRILE pH ARSENIC
BENZENE SULFATE BARIUM
BROMOCHLOROMETHANE DS BERYLLIUM
BROMODICHLOROMETHANE TOC CADMIUM
CHROMIUM SPECIFIC CONDUCTANCE CHROMIUM
CARBON TETRACHLORIDE COBALT
CARBON DISULFIDE COPPER
CHLOROBENZENE LEAD
CHLOROETHANE NICKEL
CHLOROFORM SELENIUM
DIBROMOCHLOROMETHANE SILVER
1,2, DICHLOROBENZENE THALLIUM
1,4, DICHLOROBENZENE VANADIUM
TRANS- 1,4-DICHLORO-2-BUTENE ZINC
1,1 DICHLOROETHANE IRON
1,2 DICHLOROETHANE MANGANESE
CIS-1,2,-DICHLOROETHYLENE TIN

TRANS-1,2-DICHLOROETHYLENE
1,2-DICHLOROPROPANE
ClS-1,3-DICHLOROPROPENE
TRANS-1,3-DICHLOROPROPENE
ETHYLBENZENE
2-HEXANONE
METHYL BROMIDE
METHYL CHLORIDE
METHYLENE BROMIDE
METHYLENE CHLORIDE
METHYL ETHYL KETONE
METHYL IODIDE
4- METHYL-2-PENTANONE
STYRENE
1,1,1,2-TETRACHLOROETHANE
1,1,2,2,-TETRACHLOROETHANE
TETRACHLOROETHANE
TOLUENE
1,1,1-TRICHLOROETHANE
1,1,2-TRICHLOROETHANE
TRICHLOROETHYLENE
TRICHLOROFLUOROMETHANE
1,2,3-TRICHLOROPROPANE
VINYL ACETATE
VINYL CHLORIDE
XYLENE

The collection order for the common groundwater parameters was as follows:
e Volatile Organic Compounds (VOCs)
e Total Organic Carbon (TOC)
o Sulfate, Chloride, and Total Dissolved Solids (TDS)
o Total Metals
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2.5 FIELD TESTING

Some of the parameters evaluated are physically or chemically unstable and were measured immediately

after collection by the SCS representative using a flow cell. Examples of unstable elements or properties

include pH and temperature.

Although the turbidity and specific conductance (inverse of electrical

resistance) of a substance are relatively stable, these parameters were also measured in the field. This

information was recorded on Groundwater Monitoring Sampling Records presented in APPENDIX B. A

summary of the field measurements for the Second Half 2017 Assessment Monitoring sampling event is

presented in TABLE 2.

TABLE 2. SECOND HALF 2017 FIELD MEASUREMENTS

Well # Date fime | TOCElev. | GW Depth | GWElev. | pH Temp. ::::I Turbidity
(ft.) (f1.) (ft.) (SU) €O | usremy | NTU
MW-1R 9/27/2017 1535 1067.57 69.40 998.17 6.35 17.6 1287 10.4
MW-1 9/27/2017 1452 1067.26 67.40 999.86 6.21 17.7 1375 7.3
MW-2 9/28/2017 0820 1001.21 35.60 965.61 7.42 17.0 499 5.64
MW-3 NS NS 994.48 NS NS NS NS NS NS
MW-4 | 9/28/2017 | 0935 | 1012.11 87.25 92486 | 7.22 16.0 539 8.81
MW-5 9/28/20] 7 1017 1004.38 77.81 926.57 7.22 15.5 598 7.76
MW-6 9/28/2017 1114 1000.38 56.55 943.83 7.63 14.6 622 6.36
MW-7 9/27/2017 1400 999.66 8.24 991.42 7.01 17.9 484 2.11
CAO-1 | 9/28/2017 | 1458 | 1026.40 26.45 999.95 | 631 17.4 1257 8.38
CAO-2 NS NS 998.80 NS NS NS NS NS NS
CAO-3 | 9/29/2017 | 0700 | 984.20 13.92 97028 | 7.33 18.6 523 6.25
NAB-2 NS NS 993.98 NS NS NS NS NS NS
NAB-3 | 9/27/2017 | 0853 | 921.49 25.83 895.66 | 7.00 15.6 586 7.37
NAB-4 NS NS 1004.20 NS NS NS NS NS NS
NAB-7 9/28/2017 1240 1012.36 22.91 989.45 7.31 16.0 512 6.61
*NAB-8 | 9/27/2017 | 0700 | 1039.21 79.00 960.21 6.43 211 653 8.6
MW-509D | 9/27/2017 | 1210 | 1014.20 22.18 99202 | 676 17.9 521 15.9
MW-577 | 9/27/2017 | 0927 | 98240 42.59 940.01 7.18 16.2 566 2.69
MW-633D | 9/27/2017 | 1055 | 1050.10 63.00 987.10 | 6.94 17.0 593 7.25
MW-689D | 9/27/2017 | 1000 | 966.20 26.10 940.10 | 7.13 16.4 554 776
NE-2 9/26/2017 1440 976.98 49.79 927.19 6.88 16.9 1571 14.7
*NE-3 | 9/27/2017 | 0745 | 84691 8.05 83886 | 8.18 19.8 544 3.36
NE-4 | 9/27/2017 | 1322 | 1009.85 74.00 93585 | 7.20 23.1 504 14.8
NE-6 | 9/28/2017 | 0848 | 901.42 9.38 89204 | 7.58 17.9 490 7.42

*Note: NAB-8 and NE-3 went dry during purging (at approx. 2.5 and 3.5 gallons, respectively)
Note: MW-3, CAO-2, NAB-2 and NAB-4 were not accessible during the Second Half 2017 event to

landfill closure activities.
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2.6 FIELD QA/QC PROCEDURES

For QA/QC purposes, a duplicate sample of MW-6 was collected and labeled Dupe. Procedures utilized
for collecting the duplicate sample were identical to the sampling protocol detailed in Section 2.4 and
collected at the same time as the MW-6 samples. The duplicate sample was collected to verify the
consistency and precision of the sampling and testing procedures.

A field blank was also collected and labeled FB. The field blank consisted of distilled water poured into a
sample container under field conditions and returned for laboratory analysis.  The SCS field
representative prepared the field blank for all the required monitoring parameters. The field blank was
used to verify that the sample collection and handling process or ambient conditions, such as airborne
materials or other factors unique to the sampling area did not affect the quality of the samples. A volatile
organic analyte (VOA) trip blank was also included as part of the field QA/QC procedures. The trip
blank was prepared in the laboratory utilizing de-ionized water, transported to the site, handled as a
sample (yet never opened in the field), and returned to the laboratory for analysis. Trip blank results are
used to verify that the sample containers were adequately prepared/handled in the laboratory, and that
the groundwater samples were protected from contamination during transport.

An equipment blank, labeled EB, was prepared on site by pouring de-ionized water over the water level
probe, gloves, and through a disposable bailer. Equipment blank results are used to verify that proper
protocols for collection of samples and decontamination of equipment were followed.

2.7 HANDLING /TRANSPORT/CUSTODY

Samples were accompanied by a Chain-of-Custody record that includes the name of the facility, collector's
signature, monitoring point identification number, date, time, type of sample, number of containers, and
analyses required. Samples collected from the Landfill site were placed in sample containers provided by
the Laboratory. Containers were certified clean by the supplier and transported with ice to preserve
samples.

Attached to the sample container at the time of collection is the sample label. The following information is
recorded on the sample label:

e Project or facility name

e Sample type

e  Sample location number (well number)
e Preservation type

e Sampling date and time

e Sample collector’s name or initials

Documentation for the sample collection process and other important information was recorded on the
chain of custody. The standard format includes the date, time, type of sample, code for sample analysis,
unique sample number, and sampling location. The entries were signed by the sample collector.
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2.8 SAMPLE PRESERVATION

In accordance with the facility’s Sampling and Analysis Plan, the samples were placed in an ice chest for
preservation and cooled to approximately 4 degrees Celsius. Custody was retained by a SCS
representative from the time of collection until shipment via Federal Express to Environmental Science Corp.
(ESC) in Nashville, Tennessee. Laboratory analytical results and a copy of the ESC Chain-of-Custody form
are included in APPENDIX C.

3 SECOND HALF 2017 ASSESSMENT MONITORING
EVENT

The sampling results summarized in this report are for the Second Half 2017 Assessment Monitoring Event.
The results for this event, conducted on September 26-29, 2017 are provided in the following sections,
tables, and appendices. In addition, all historical groundwater data was evaluated statistically to
determine if significant differences exist between compliance and background concentrations at each
monitoring point.

3.1 GROUNDWATER ELEVATION, FLOW DIRECTION & RATE

There are currently twenty-four monitoring wells located around the Landfill area. Water level elevations
were measured for monitoring wells MW-1R, MW-1, MW-2, MW-4, MW-5, MW-6, MW-7, CAO-1,
CAO-3, NAB-3, NAB-7, NAB-8, NE-2, NE-3, NE-4, NE-6, MW-509D, MW-577, MW-689 and MW-633D
during the Second Half 2017 event. TABLE 2 summarizes the results of the water level and field
measurements for this event. The highest water level elevation during this event was measured in
monitoring well CAO-1, located east of Area 1-2, and the lowest elevation occurred in monitoring well NE-
3, located southeast of Area 1-3. A potentiometric surface map was constructed utilizing the water levels
measured during the Second Half 2017 Assessment Monitoring Event and is presented as FIGURE 2.

As FIGURE 2 indicates, groundwater within the uppermost aquifer was found to flow to the west/northwest
in Area 1-2 and generally to the east-southeast in Area 1-3. Based on this flow pattern, monitoring wells
MW-1, MW-1R, MW-7, and NAB-7 are upgradient wells, and wells MW-2, MW-3, MW-4, MW-5, MW -
6, NAB-2, NAB-3, NAB-4, NAB-8, MW-509D, MW-633D, MW-577, MW-689, CAO-1, CAO-2, and
CAO-3 monitor the groundwater downgradient of the landfill.

Based on the principles of Darcian flow, the average linear velocity (groundwater flow rate) during the
Second Half 2017 Assessment Monitoring event was calculated utilizing the following equation:

V= (K*i) / ne
where,
V.« is the average linear velocity (length/time),
K is the hydraulic conductivity (length/time),
i is the hydraulic gradient (length/length),
and ne is the effective porosity (decimal).
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The hydraulic gradient in the Area 1-2 portion of the Landfill was calculated by comparing upgradient
well, MW-1R, to the most directly downgradient well, MW-5. The change in head of 71.60 feet between
the two wells over a distance of approximately 1,432 feet produces a hydraulic gradient of 0.050 (ft/ft).

The hydraulic gradient in the Area 1-3 portion of the Landfill was calculated by comparing upgradient
well, MW-1R, to a downgradient well, NAB-3. The change in head of 102.51 feet between the two wells
over a distance of approximately 1811 feet produces a hydraulic gradient of 0.056 (ft/ft).

Grubbs, Garner, & Hoskyn, Inc. reported an average hydraulic conductivity of 1.0x10-3 cm/sec in the site’s
Hydrogeologic and Geotechnical Report (1987). This hydraulic conductivity for the uppermost aquifer was
used to aid in the flow rate calculations. SCS utilized an estimated porosity for this report of 10 percent
for dolomite bedrock (Freeze and Cherry, 1979). An effective porosity was then determined by
multiplying the porosity by 0.90 (90 percent). Effective porosity is always equal to or less than the
porosity and utilizing 90 percent is a conservative approach since part of the total porosity is occupied by
static fluid held to the mineral surface by surface tension. The effective porosity determined was nine
percent.

Area 1-2:

Vi« = [(1.0x10-3 cm/sec)(0.050)]/(0.09) = 5.56x10-4 cm/sec or 1.575 ft/day
Area 1-3:

Vi = [(1.0x10-3 cm/sec)(0.056)]/(0.09) = 6.29x10-4 cm/sec or 1.783 ft/day

3.2 STATISTICAL EVALUATION

The historical statistical database (provided in APPENDIX D) was first reviewed for anomalies or outliers
using the statistical program SANITAS™ for Groundwater. Statistical outliers were calculated at NE-6 for
sulfate and chloride during this event.

In addition to outlier analysis, parameter concentrations were plotted versus time for each of the
parameters. These graphs are included in APPENDIX E. Graphs provide a summary of the historical data
that are more easily visualized on graphs than tables. Another important application of these graphs is for
detecting possible trends or drifts in the data from a given well. Furthermore, when visually comparing the
plots of all the wells for a parameter, it is easy to identify the variability among the wells. This variability
may be spatial or due to contamination from an off-site source.

An important consideration in any graphical presentation is whether the data is significantly influenced by
seasonal changes. If this is the case, then the data should be adijusted for seasonal influences. In order to
make such a determination, there should exist at least eight and preferably sixteen observations for each
parameter. However, seasonal influences will likely be first suspected from visual observation of the data
graphs discussed above. Based on the data generated thus far and as stated in previous reports, it is
suspected that concentration levels are significantly influenced by the amount of precipitation and the
timing of individual precipitation events in relation to sampling events.

The methods used to evaluate the groundwater data for the statistically analysis are based on statistical
procedures outlined in the Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities (Unified
Guidance, March 2009). The SANITAS™ for Groundwater program was utilized to statistically evaluate the
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data for the Second Half 2017 sampling event. A brief description of the procedures used in the

statistical evaluation is provided on each statistical plot (See APPENDIX E).

3.2.1 Sen’s Slope/Mann-Kendall

When used in conjunction with one another, the Mann-Kendall test for temporal trend and the Sen’s slope
estimate are two types of Evaluation Monitoring Statistics useful in determining the significance of an
apparent trend and to estimate the magnitude of that trend. The Sen’s Slope/Mann-Kendall was
performed on all detected constituents from each well to determine whether a statistical trend is present in
the data. The results of the Sen’s Slope/Mann-Kendall plots associated with the Second Half 2017
sampling event are presented in APPENDIX E. A number of constituents presented a false trend due to a
change in reporting limits. Only constituents with true statistical trends in detected concentrations are
presented below:

Well Significant Decreasing Trends Significant Increasing Trends
CAO-1 11 -dichloroethq.ne ! co.bql'r, manganese, arsenic, barium, benzene, chloride, iron, total organic carbon
nickel, zinc
CAO-3 lead, nickel, sulfate chloride
1,1-dichloroethane, arsenic, barium, chloride, chlorobenzene, cis-
MW-1 1,2-dichloroethene, cobalt, TDS, iron, manganese, nickel, sulfate,
total organic carbon, vinyl chloride, zinc
MW-1R manganese arsenic, cis-1,2-dichloroethene
MW-4 chloride, TDS, sulfate, zinc
MW-5 chloride, TDS, sulfate, zinc
MW-6 chloride, sulfate, zinc, TDS
MW-7 barium, chloride
MW-509D chloride, sulfate, TDS
MW-577 barium, sulfate, TDS chloride
MW-633D sulfate 1,1-dichloroethane, barium, chloride, zinc, TDS
MW-689D
NAB-3 nickel, barium, chloride, iron, TDS
NAB-7 nickel barium, chloride, iron, sulfate, TDS, zinc
NAB-8 barium chloride
NE-2 chloride, iron, manganese, sulfate, total
organic carbon, TDS
NE-6 sulfate, zinc




NABORS Class 1 Landfill
Permit No. 0249-S1-R2; AFIN: 03-00051

3.2.2 Results of Assessment Monitoring Statistical Analyses

Confidence intervals are the recommended statistical strategy for assessment monitoring. The Groundwater
Protection Standards (GWPS) utilized in the statistical evaluation are included in TABLE 3. The statistical
evaluation was conducted in accordance with recommended procedures found in the Unified Guidance.
Confidence Intervals were constructed, with a minimum of 4 events, for any metal or VOC constituent
detected in concentrations greater than the PQL. Confidence Interval statistical analysis was not
performed for indicator parameters. The calculation of confidence intervals consisted of the establishment
of 95% Lower Confidence Limits (LCLs) and 95% Upper Confidence Limits (UCLs). If one, or more, of the 4
events used for the confidence interval was above the constituent’s MCL and the calculated coefficient of
variation (CV) for the population was greater than 0.3 then additional evaluations were performed for
that well/constituent pair. If after further evaluation a population that complied with the statistical
procedures outlined in the Unified Guidance (UG) 22.1.1 & UG Table 22-3, a visual inspection of the data
was performed to identify shift points in the data set. From these shift points the most recent population
was used in the calculation of confidence limits. If the 95% LCL of one parameter exceeds action levels
defined as Maximum Contaminant Levels (MCLs), if applicable, or a health-based alternate Groundwater
Protection Standards (GWPS) as stipulated in Section 22.1205(d)(4), the site will conduct an Assessment of
Corrective Measures in coordination with ADEQ.

The results of the assessment monitoring statistical evaluations indicated the concentrations of the following
parameters at the following wells, statistically exceeded the established Groundwater Protection

Standards.

SECOND HALF 2017 GWPS EXCEEDANCES

MONITORING POINT AMC
CAO-1 1,1-dichloroethane, arsenic, cobalt, vinyl chloride
MW-1 1,1-dichloroethane, arsenic, cobalt, vinyl chloride
MW-1R 1,1-dichloroethane, arsenic, cobalt, vinyl chloride

The results of the Second Half 2017 Sampling Event indicate that AMC concentrations statistically exceed
the GWPS at sample points CAO-1, MW-1, and MW-1R

The results of the confidence interval evaluation associated with the Second Half 2017 sampling event are
presented in APPENDIX E. In accordance with Regulation 12.1205(d)(4), an Assessment of Corrective
Measures Report (June 2015, Document 67822) was submitted to ADEQ for approval.
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NABORS Class 1 Landfill

Permit No. 0249-S1-R2; AFIN: 03-00051

TABLE 3. Groundwater Protection Standards (Regulation 22.1205 (h)(l))

Compound MCL** RBSL#*#* Compound MCL** RBSL*#%
Total Arsenic 0.01 mg/I Chloroethane (Ethyl Chloride) -- 21,000 ug/I
Total Barium 2 mg/| Vinyl Chloride 2 ug/I
Total Cadmium 0.005 mg/I 1,1-Dichloroethane - 2.7 ug/I
Total Cobalt -- 0.011 mg/I cis-1,2-Dichloroethene (-ethylene) 70 ug/I --
Total Chromium 0.1 mg/I -- Tetrachloroethene (-ethylene) 5ug/l
Total Nickel - 0.39 mg/I 1,4-dichlorobenzene 75 ug/I
Total Zinc - 6 mg/I Methylene Chloride 5ug/I
Total Selenium 0.05 mg/I Toluene 1,000 ug/I
Tin - 12 mg/l Trans 1,2-dichloroethylene 100 ug/I
Silver - 0.094 mg/I Xylene (Total) 10,000 ug/I
Thallium 0.002 mg/I Ethyl Benzene 700 ug/I
Vanadium - 0.086 mg/I Carbon Disulfide - 810 ug/I
Antimony 0.006 mg/I Chlorobenzene 100 ug/I
Beryllium 0.004 mg/I Cyanide 200 ug/I
Copper 1.3 mg/I Mercury 0.2 mg/I
Lead 0.015 mg/I Trichloroethene (-ethylene) 5 ug/I
Benzene 5 ug/I
Available MCL’s will be used as the Groundwater Protection Standard
**MCL = Maximum Contaminant Levels (current or proposed)
***RBSL = Risk-Based Screen Levels (EPA Region 6 Human Health Medium Specific Screening Level)
Residential Water (Residential Scenario: Ingestion and Inhalation)
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NABORS Class 1 Landfill
Permit No. 0249-S1-R2; AFIN: 03-00051

3.3 LABORATORY ANALYTICAL RESULTS

The analytical laboratory results for the Second Half 2017 Assessment Monitoring sampling event are
summarized in TABLE 4 and TABLE 5. The Tables present a comparison of parameter concentrations from
the current sampling event to the applicable Primary Drinking Water Standards-Maximum Contaminant
Levels (MCLs) and Secondary Drinking Water Standards (SDWS). The SDWS are set primarily for
aesthetic reasons and are generally not considered health-based criteria. Constituents covered by the
SDWS are those which may adversely affect the aesthetic qualities of drinking water such as taste, odor,
color, and appearance and are not federally enforced.

Primary Drinking Water Standard MCL exceedances noted for well samples consisted of arsenic at MW-1,
MW-1R, and CAO-1; cadmium at MW-509D, mercury at MW-633D, and vinyl chloride at MW-1, MW-
1R and CAO-1 (see TABLE 4 and TABLE 5) during the Second Half 2017 Assessment Monitoring event.

As shown in TABLE 5, Appendix 1 volatile organic compound (VOC) detections in well samples above the
PQL consisted of the following:

e  MW-1 = chlorobenzene, 1,1-dichloroethane, cis-1,2-dichloroethene, and vinyl chloride

e  MW-1R = chlorobenzene, 1,1-dichloroethane, Trichloroethene, cis-1,2-dichloroethene, and vinyl
chloride

e CAO-1 -benzene, 1,1-dichloroethane, and vinyl chloride

e MW-633D - 1,1-dichloroethane

Because VOCs are not naturally occurring, detected concentrations above the PQL are considered SSls.

3.4 QUALITY ASSURANCE/QUALITY CONTROL RESULTS

A QA/QC comparison for the Second Half 2017 Assessment Monitoring event is presented in TABLES 4
and 5. The duplicate sample was consistent with the representative sample during this event. The field
and equipment blanks had “)” value detections of acetone while the trip blank had no VOC detections,
during the Second Half 2017 Assessment Monitoring event.
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NABORS Class 1 Landfill
Permit No. 0249-S1-R2; AFIN: 03-00051

TABLE 4. INORGANIC GROUNDWATER QUALITY RESULTS

WELL 1D pH TDS | Sulfide | Cyanide cl SO, TOC Hg
(SV) (mg/L) | (mg/L) (mg/L) (mg/L) | (mg/L) (mg/L) (mg/L)

CAO-1 6.31 874 | <0.05 | <0.005 12 <5 10.2 <0.0002

CAO-3 7.33 386 | <0.05 | <0.005 13.9 12.5 1.02 B <0.0002

MW-1 6.21 970 | <0.05 | <0.005 123 19.3 10.2 <0.0002
MW-1R 6.35 894 | <0.05 | <0.005 118 21.8 9.34 0.000168 J

MW-2 7.42 365 | <0.05 | <0.005 6.49 16.1 0.589 ] <0.0002

MW-4 7.22 405 | <0.05 | <0.005 7.46 158 | 0.412J <0.0002

MW-5 7.22 444 | <0.05 | <0.005 5.85 856 | 0.650) <0.0002

MW-509D 6.76 396 | <0.05 | <0.005 7 102 | 0.309BJ | <0.0002

MW-577 718 416 | <0.05 | <0.005 3 251 | 0.303BJ | <0.0002
MW-6 7.63 446 | <0.05 | <0.005 26.4 8.25 1.39 0.000160 J
DUPLICATE (MW-6) 457 | <0.05 | <0.005 26 8.12 2.63 0.0000966 J

MW-633D 6.94 430 | <0.05 | <0.005 17.5 1.5 1.31 0.00215

MW-689D 713 393 | <0.05 | <0.005 2.9 137 | 0.400BJ | <0.0002

MW-7 7.01 328 | <0.05 | <0.005 2.19 5.68 | 0730BJ | <0.0002
NAB-3 7.00 418 | <0.05 | <0.005 12 9.89 1.2 0.000112 J

NAB-7 731 371 | <0.05 | <0.005 2.98 229 | 0614BJ | <0.0002

NAB-8 6.43 374 | <0.05 | <0.005 3.01 1.6 5.1 <0.0002

NE-2 6.88 1420 | <0.05 | <0.005 24.9 693 12.9 <0.0002

NE-3 8.18 352 | <0.05 | <0.005 6.9 12.3 3.65 <0.0002

NE-4 7.20 355 | <0.05 | <0.005 3.96 21.9 2.31 <0.0002

NE-6 7.58 352 | <0.05 | <0.005 2.82 134 | 0.545B) | <0.0002

SP-7 7.91 228 | <0.05 | <0.005 12.1 33 3.55 <0.0002

LEACHATE 71 1690 | <0.05 | <0.005 647 9.18 61.9 <0.0002

LANDFILL ENTRANCE SEEP | 8.84 334 | <0.05 | <0.005 139 | 3591 372 <0.0002

CLASS | DRAW 8.01 285 | <0.05 | 0.00417) | 487 13.2 5.51 <0.0002

FIELD BLANK <10 | <0.05 | <0.005 | 0.756]) | <5 0.415 J <0.0002

EPA Standards 6.5-8.5%* | 500%* 250+ | 250%* 0.002*

*Primary Drinking Water Standard-Maximum Contaminant Level (MCL)
**Secondary Drinking Water Standard (SDWS)

“J” Value= estimated concentration above the MDL but below the PQL

Values in bold exceed applicable Primary Drinking Water EPA Standards.

Values with a “B” suffix denotes the same analyte is found in the associated blank.
NA = Not analyzed
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NABORS Class 1 Landfill
Permit No. 0249-S1-R2; AFIN: 03-00051

4 CONCLUSION

Based on the results of the Second Half 2017 Assessment Monitoring and analytical testing, SCS reached
the following conclusions:

Groundwater Flow:

o  FIGURE 2 represents a potentiometric surface map constructed from water levels measured during the
Second Half 2017 Assessment Monitoring event. As indicated, groundwater within the uppermost
aquifer was found to flow in a west-northwesterly direction in the Area 1-2 portion of the site. This
flow relationship is consistent with the flow direction indicated by historical water level measurements.
The groundwater flow direction in the Area 1-3 portion of the site is to the east-southeast. The
average linear velocity in Area 1-2 is estimated at 5.56x10-4 cm/sec or 1.575 ft/day. The average
linear velocity in Area 1-3 is estimated at 6.29x10-4 cm/sec or 1.783 ft/day.

Analytical Results:

e A QA/QC comparison for the Second Half 2017 Assessment Monitoring event showed that the
duplicate sample was consistent with the representative sample during this event. The field and
equipment blanks had “J” value detections of acetone while the trip blank had no VOC detections
during the Second Half 2017 Assessment Monitoring event.

e  Primary Drinking Water Standard MCL exceedances noted for well samples consisted of arsenic at
MW-T1, MW-1R, and CAO-1; cadmium at MW-509D, mercury at MW-633D, and vinyl chloride at
MW-T, MW-1R and CAO-1 (see TABLE 4 and TABLE 5) during the Second Half 2017 Assessment
Monitoring event.

e (VOC) detections in well samples above the PQL consisted of the following:

= MW-1 = chlorobenzene, 1,1-dichloroethane, cis-1,2-dichloroethene, and vinyl
chloride
= MW-IR - chlorobenzene, 1,1-dichloroethane,  Trichloroethene, cis-1,2-

dichloroethene, and vinyl chloride
=  CAO-I - benzene, 1,1-dichloroethane, and vinyl chloride
= MW-633D - 1,1-dichloroethane

Statistical Evaluation:

e The results of the Second Half 2017 Sampling Event indicate that AMC concentrations statistically
exceed the GWPS at sample points CAO-1, MW-1, and MW-1R

MONITORING POINT AMC
CAO-1 1,1-dichloroethane, arsenic, cobalt, vinyl chloride
MW-1 1,1-dichloroethane, arsenic, cobalt
MW-1R 1,1-dichloroethane, arsenic, cobalt, vinyl chloride

17



NABORS Class 1 Landfill
Permit No. 0249-S1-R2; AFIN: 03-00051

e |n accordance with Regulation 12.1205(d)(4), an Assessment of Corrective Measures Report (June
2015, Document 67822) was submitted to ADEQ for approval.

o The next semi-annual event is scheduled for March 2018.
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APPENDIX B

GROUNDWATER SAMPLING RECORDS



SCS FIELD SERVICES

Field Groundwater Sampling Record

Facility NABORS Date 9/27/2017 Well No. MW-1R

Sampling Personnel Darren Motley

Casing Diameter 2.0” Condition of well ok Locked? no

Well Depth  78.55 DTW (from TOC) 69.40 Volume H20 in well 1.4

Other Information

Cloudy, 80°

10 mph wind

sub-pump

started purge @ 1518

Date Time Volume pH Temp D.O. ORP S.C Turbidity
(gallons) (sV) (=€) (mg/L) (mV) (MSm) (NTU)

9/27/2017 | 1522 1.5 6.32 17.6 0.01 -38.0 1304 167
1528 3.0 6.34 17.6 0.01 -41.4 1291 14.7
1535 4.5 6.35 17.6 0.01 -44.4 1287 104

Sampling Date & Time

Notes

9/27/2017 @ 1535

Revised 3/2016




SCS FIELD SERVICES

Field Groundwater Sampling Record

Facility NABORS Date 9/27/2017 Well No. MW-1

Sampling Personnel Darren Motley

Casing Diameter 2.0” Condition of well ok Locked? no

Well Depth  77.20 DTW (from TOC) 67.40 Volume H20 in well 1.5

Other Information

Cloudy, 83°

15 mph wind

sub-pump

started purge @ 1436

Date Time Volume pH Temp D.O. ORP S.C Turbidity
(gallons) (sV) (=€) (mg/L) (mV) (MSm) (NTU)

9/27/2017 | 1440 1.5 6.33 17.3 0.01 66.9 1366 97.4
1446 3.0 6.24 17.6 0.01 32.1 1372 12.9
1452 4.5 6.21 17.7 0.01 27.8 1375 7.3

Sampling Date & Time

Notes

9/27/2017 @ 1452

Lid is broken off.

Revised 3/2016




SCS FIELD SERVICES

Field Groundwater Sampling Record

Facility NABORS Date 9/28/2017 Well No. MW-2

Sampling Personnel Darren Motley

Casing Diameter 2.0” Condition of well ok Locked? yes

Well Depth  49.10” DTW (from TOC) 35.60 Volume H20 in well 2.2

Other Information

Sunny, 60°

10 mph wind

sub-pump

started purge @ 0808

Date Time Volume pH Temp D.O. ORP S.C Turbidity
(gallons) (sV) (=€) (mg/L) (mV) (MSm) (NTU)

9/28/2017 | 0812 2.0 7.41 16.8 0.00 38.2 504 36.2
0816 4.0 7.43 16.9 0.00 33.3 495 12.1
0820 6.0 7.42 17.0 0.00 29.7 499 5.64

Sampling Date & Time 9/28/2017 @ 0820

Notes

Revised 3/2016




SCS FIELD SERVICES

Field Groundwater Sampling Record

Facility NABORS Date 9/28/2017 Well No. MW-4

Sampling Personnel Darren Motley

Casing Diameter 2.0” Condition of well ok Locked? yes

Well Depth  100.60 DTW (from TOC) 87.25 Volume H20 in well 2.1

Other Information

Cloudy, 65°

5 mph wind

sub-pump

start purging @ 0907

Date Time Volume pH Temp D.O. ORP S.C Turbidity
(gallons) (sV) (C) (mg/L) (mV) (MSm) (NTU)

9/28/2017 | 0912 2.0 7.45 15.8 0.01 28.1 547 53.8
0917 4.0 7.35 15.8 0.00 21.8 550 92.8
0921 6.0 7.30 15.9 0.02 20.7 545 49.4
0927 8.0 7.25 16.0 0.03 21.8 542 35.3
0931 10.0 7.23 16.0 0.02 22.9 545 22.8
0935 12.0 7.22 16.0 0.00 23.8 539 8.81

Sampling Date & Time

Notes

9/28/2017 @ 0935

Revised 3/2016




SCS FIELD SERVICES

Field Groundwater Sampling Record

Facility NABORS Date 9/28/2017 Well No. MW-5

Sampling Personnel Darren Motley

Casing Diameter 2.0” Condition of well ok Locked? yes

Well Depth  89.75” DTW (from TOC) 77.81 Volume H20 in well 1.9

Other Information

Sunny, 70°

5 mph wind

sub-pump

start purging @ 1007

Date Time Volume pH Temp D.O. ORP S.C Turbidity
(gallons) (sV) (=€) (mg/L) (mV) (MSm) (NTU)

9/28/2017 | 1011 2.0 7.44 15.5 0.01 46.9 575 33.3
1014 4.0 7.34 15.5 0.01 43.6 594 19.2
1017 6.0 7.22 15.5 0.01 42.3 598 7.76

Sampling Date & Time

Notes

9/28/2017 @ 1017

Revised 3/2016




SCS FIELD SERVICES

Field Groundwater Sampling Record

Facility NABORS Date 9/28/2017 Well No. MW-6

Sampling Personnel Darren Motley

Casing Diameter 2.0” Condition of well ok Locked? yes

Well Depth  68.90 DTW (from TOC) 56.55 Volume H20 in well 2.0

Other Information

Sunny, 76°

5 mph wind

sub-pump

start purging @ 1105

Date Time Volume pH Temp D.O. ORP S.C Turbidity
(gallons) (sV) (=€) (mg/L) (mV) (MSm) (NTU)

9/28/2017 | 1108 8.0 7.87 14.6 0.01 95.5 617 20.3
1111 4.0 7.67 14.6 0.01 81.7 620 9.29
1114 6.0 7.63 14.6 0.00 81.3 622 6.36

Sampling Date & Time 9/28/2017 @ 1114

Notes

Dup @ 1120

FB@ 1125

EB@ 1130

TB@ 1135

Revised 3/2016




SCS FIELD SERVICES

Field Groundwater Sampling Record

Facility NABORS Date 9/27/2017 Well No. MW-7

Sampling Personnel Darren Motley

Casing Diameter 2.0” Condition of well ok Locked? yes

Well Depth  23.0 DTW (from TOC) 8.24 Volume H20 in well 2.4

Other Information

Cloudy, 83°

5 mph wind

sub-pump

start purging @ 1338

Date Time Volume pH Temp D.O. ORP S.C Turbidity
(gallons) (sV) (=€) (mg/L) (mV) (MSm) (NTU)

9/27/2017 | 1350 2.5 7.39 18.2 0.01 97.0 478 18.1
1355 5.0 7.03 17.8 0.06 84.9 483 2.28
1400 7.5 7.01 17.9 0.01 78.9 484 2.11

Sampling Date & Time

Notes

9/27/2017 @ 1400

Revised 3/2016




SCS FIELD SERVICES

Field Groundwater Sampling Record

Facility NABORS Date 9/28/2017 Well No. CAO-1

Sampling Personnel Darren Motley

Casing Diameter 2.0” Condition of well ok Locked? yes

Well Depth  37.0 DTW (from TOC) 26.45 Volume H20 in well 1.7

Other Information

Sunny, 85°

10 mph wind

sub-pump

start purging @ 1439

Date Time Volume pH Temp D.O. ORP S.C Turbidity
(gallons) (sV) (=€) (mg/L) (mV) (MSm) (NTU)

9/28/2017 | 1449 2.0 6.52 17.2 0.00 -3.0 1238 84.4
1453 4.0 6.34 17.5 0.01 -31.5 1253 13.2
1458 6.0 6.31 17.4 0.01 -33.0 1257 8.38

Sampling Date & Time

Notes

9/28/2017 @ 1458

Revised 3/2016




SCS FIELD SERVICES

Field Groundwater Sampling Record

Facility NABORS Date 9/28/2017 Well No. CAO-3

Sampling Personnel Darren Motley

Casing Diameter 2.0” Condition of well ok Locked? yes

Well Depth  23.0 DTW (from TOC) 13.92 Volume H20 in well 1.4

Other Information

Sunny, 60°

5 mph wind

sub-pump

start purging @ 0730

Date Time Volume pH Temp D.O. ORP S.C Turbidity
(gallons) (sV) (C) (mg/L) (mV) (MSm) (NTU)

9/28/2017 | 0737 1.5 7.57 18.7 0.00 59.4 527 287
0743 3.0 7.18 18.4 0.00 40.0 511 198
DRY 4.5

9/29/2017 | 0700 7.33 18.6 0.01 58.7 523 6.25

Sampling Date & Time

Notes

9/29/2017 @ 0700

Revised 3/2016




SCS FIELD SERVICES

Field Groundwater Sampling Record

Facility NABORS Date 9/27/2017 Well No. NAB-3

Sampling Personnel Darren Motley

Casing Diameter 2.0” Condition of well ok Locked? yes

Well Depth  47.0 DTW (from TOC) 25.83 Volume H20 in well 3.4

Other Information

Cloudy, 75°

5 mph wind

sub pump

start purging @ 0824

Date Time Volume pH Temp D.O. ORP S.C Turbidity
(gallons) (sV) (C) (mg/L) (mV) (MSm) (NTU)
9/27/2017 | 0834 3.5 7.10 15.8 0.01 38.9 611 53.5
0843 7.0 7.01 15.6 0.01 29.2 579 13.6
853 10.5 7.00 15.6 0.01 27.3 586 7.37

Sampling Date & Time 9/27/2017 @ 0853

Notes

Revised 3/2016



SCS FIELD SERVICES

Field Groundwater Sampling Record

Facility NABORS Date 9/28/2017 Well No. NAB-7

Sampling Personnel Darren Motley

Casing Diameter 2.0” Condition of well ok Locked? yes

Well Depth  44.0 DTW (from TOC) 22.91 Volume H20 in well 3.4

Other Information

Sunny 85°

5 mph wind

sub-pump

start purging @ 1225

Date Time Volume pH Temp D.O. ORP S.C Turbidity
(gallons) (sV) (C) (mg/L) (mV) (MSm) (NTU)
9/28/2017 | 1230 3.5 7.50 16.3 0.01 69.6 513 61.2
1235 7.0 7.35 16.0 0.01 57.8 513 10.6
1240 10.5 7.31 16.0 0.01 55.0 512 6.61

Sampling Date & Time 9/28/2017 @ 1240

Notes

Revised 3/2016



SCS FIELD SERVICES

Field Groundwater Sampling Record

Facility NABORS Date 9/26/2017 Well No. NAB-8
Sampling Personnel Darren Motley
Casing Diameter 2.0” Condition of well ok Locked? yes
Well Depth  95.0 DTW (from TOC) 79.0 Volume H20 in well 2.6
Other Information
Sunny, 88°
5 mph wind
Bailer
start purging @ 1320
Date Time Volume pH Temp D.O. ORP S.C Turbidity
(gallons) (SV) (°C) (mg/L) (mV) (MSm) (NTU)
9/26/2017 | 1330 3.0 6.38 21.4 0.01 172.0 657 56.5
Dry @ 2.5 gallons
9/27/2017 | 0700 6.43 211 0.03 176.4 653 8.6

Sampling Date & Time 9/27/2017 @ 0700

Notes

Hinge is bent and lid is off center.

Revised 3/2016




SCS FIELD SERVICES

Field Groundwater Sampling Record

Facility NABORS Date 9/27/2017 Well No. MW-509D

Sampling Personnel Darren Motley

Casing Diameter 2.0” Condition of well ok Locked? yes

Well Depth  39.65 DTW (from TOC) 22.18 Volume H20 in well 2.8

Other Information

Cloudy, 85°

5 mph wind

sub-pump

start purging @ 1127

Date Time Volume pH Temp D.O. ORP S.C Turbidity
(gallons) (sV) (=€) (mg/L) (mV) (MSm) (NTU)

9/27/2017 | 1140 3.0 6.93 18.1 0.01 48.2 544 161
1156 6.0 6.86 17.6 0.05 46.8 535 42.6
1210 9.0 6.76 17.9 0.01 51.4 521 15.9

Sampling Date & Time

Notes

9/27/2017 @ 1210

Revised 3/2016




SCS FIELD SERVICES

Field Groundwater Sampling Record

Facility NABORS Date 9/27/2017 Well No. MW-577

Sampling Personnel Darren Motley

Casing Diameter 2.0” Condition of well ok Locked? yes

Well Depth  55.6 DTW (from TOC) 42.59 Volume H20 in well 2.1

Other Information

Cloudy, 75°

10 mph wind

s