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GROUNDWATER MONITORING AND CORRECTIVE ACTION  
PROGRAM OVERVIEW 

Facility Name: Arizona Public Service Company Four Corners 
Power Plant 

Annual Report 
Date: 

1/31/2021 

Location: Fruitland, New Mexico Reporting Period: 1/1/2020 – 
12/31/2020 

Groundwater Monitoring Program Status 

CCR Unit 
Status at Beginning of 

Reporting Period 
Status at End of 

Reporting Period 

Date(s) of Any 
Program 

Transitions  Comments 
Combined Waste 
Treatment Pond (CWTP) 

Detection Monitoring Detection Monitoring NA - 

Dry Fly Ash Disposal Area 
(DFADA) 

Detection Monitoring Detection Monitoring NA - 

Return Water Pond (RWP) Detection Monitoring Detection Monitoring NA RWP Placed into 
Service on 11/6/2020 

Multiunit 1 Assessment Monitoring Assessment Monitoring 2/12/2018 Progressing Activities 
Supporting Remedy 

Selection 
Upper Retention Sump 
(URS) 
 

Assessment Monitoring Assessment Monitoring 2/12/2018 Progressing Activities 
Supporting Remedy 

Selection 
Groundwater Monitoring Statistical Analysis Summary 

CCR Unit 

Appendix III 
Constituent(s) with 

SSIs over Background 

Monitoring Wells 
where SSIs over 

Background have 
been Observed 

Appendix IV 
Constituent(s) 

Present at SSL(s) 
above GWPSs 

Monitoring Wells 
where SSLs above 
GWPSs have been 

Observed‡ 
Combined Waste 
Treatment Pond (CWTP) 

None None None None 

Dry Fly Ash Disposal Area 
(DFADA) 

None None None None 

Return Water Pond (RWP) None None None None 
Multiunit 1 B, Ca, Cl, F MW-7, MW-8, MW-61, 

MW-75 
Co, Mo MW-61, MW-75 

Upper Retention Sump 
(URS) 

B, Ca, Cl, F, pH MW-66, MW-67, MW-
68, MW-69, MW-70 

 

F MW-66, MW-67, MW-
68, MW-69 

 
Corrective Action Summary 

CCR Unit 

Dates when the ACM 
was Initiated and 

Completed 

Date of Public 
Meeting Discussing 

the ACM 

Date when 
Remedy was 

Selected 

Dates when 
Remedy was 
Initiated and 
Completed 

Multiunit 1 2/13/2019; 6/14/2019 N/A N/A N/A 
Upper Retention Sump 
(URS) 

2/13/2019; 6/14/2019 N/A N/A N/A 

Abbreviations: 
ACM – Assessment of Corrective Measures   ‡ Only includes wells where statistical analyses have been 
CCR – Coal Combustion Residuals      performed (i.e., CCR Monitoring Wells) 
GWPS – Groundwater Protection Standard 
N/A – Not Applicable 
SSI – statistically significant increase 
SSL – statistically significant level 
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1.0 INTRODUCTION 

This Annual Groundwater Monitoring and Corrective Action Report for 2020 (Annual Report) was prepared 
on behalf of Arizona Public Service Company (APS) by Wood Environment & Infrastructure Solutions, Inc. 
(Wood) for the Four Corners Power Plant (FCPP) located in Fruitland, New Mexico. The Annual Report 
summarizes groundwater monitoring and corrective action activities conducted in 2020 to support 
compliance with coal combustion residuals (CCR) groundwater monitoring and corrective action 
requirements detailed in 40 Code of Federal Regulations (CFR) Sections (§) 257.90 through 257.98 (herein 
referred to as the CCR Rule) (Federal Register, 2020).  

The CCR Rule became effective on October 19, 2015 and established standards for the disposal of CCR in 
landfills and surface impoundments (CCR units). In particular, the CCR Rule set forth groundwater 
monitoring and corrective action requirements for CCR units. The CCR Rule includes the requirement that 
an “annual groundwater monitoring and corrective action report” be prepared by January 31 for the 
preceding calendar year (the reporting period). This Annual Report prepared for the 2020 calendar year is 
intended to document the status of the groundwater monitoring and corrective action programs for each 
CCR unit, summarize key actions completed, and forecast key activities for 2021. APS additionally considers 
this report to meet the semiannual reporting requirements of 40 CFR §257.97(a) for selecting and designing 
remedies pursuant to the CCR Rule during the last half of 2020. 

The remainder of this section (Section 1.0) provides a summary description of the power generating facility, 
the CCR units present at the facility, and the facility’s environmental setting which forms the basis for 
assessment of underlying groundwater conditions. Sections 2.0 and 3.0 present groundwater monitoring 
and corrective action activities performed during the reporting period, respectively. Key activities identified 
for the upcoming year are presented in Section 4.0, and Section 5.0 presents report references. 

1.1 Site Background 

1.1.1 Facility and CCR Unit Description 

Facility Description. FCPP is an operating power plant owned by APS and four other utilities. The plant burns 
low sulfur coal in two electrical generating units (Units 4 and 5) and has a net generating capacity of 1,540 
megawatts. FCPP formerly had five generating units and a capacity of 2,040 megawatts; Units 1, 2, and 3 
were retired in December 2013 and decommissioned between 2014 and 2016. Coal burned at the plant is 
generally sourced from the nearby Navajo Mine (Navajo Transitional Energy Company, 2016). 

Facility Location. The plant and associated infrastructure are located approximately 20 miles southwest of 
the city of Farmington in the Colorado Plateau physiographic province of northwestern New Mexico (Figure 
1-1). The land on which the plant resides is leased from the Navajo Nation and is primarily located in Section 
36, Township 29 North, and Range 16 West of the northwest quadrant of the New Mexico Principal Meridian 
and Base Line.  

CCR Unit Description. Plant infrastructure includes four single CCR units and one CCR multiunit (referred to 
as Multiunit 1) which are located in the main plant area and to the west of the plant within the FCPP lease 
boundary (also known as the disposal area) (Figure 1-2). Table 1-1 summarizes the location, function, 
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operation, size/construction, and history of each unit. The boundaries of CCR units depicted in Figure 1-2 
are based on available historical plans for the units. 

1.1.2 Environmental Setting 

Unless otherwise noted, the following information is abstracted from AECOM Technical Services, Inc. 
(AECOM), 2017. 

Climate. The plant is located in a semi-arid climate on the western flank of the San Juan Basin. The area 
receives an average of 8.6 inches of precipitation and 12.6 inches of snow per year. 

Topography. The main plant area of the FCPP is located at an elevation of approximately 5,340 to 5,360 feet 
(ft) above mean sea level (amsl). The topography of the FCPP area is characterized by rolling terrain, steep 
escarpments, and incised drainages/arroyos. In the vicinity of the plant, the ground surface is relatively flat, 
sloping to the west at approximately 20 ft per mile; however, surface drainage immediately near Morgan 
Lake flows towards the lake. About one mile west of the plant, the level ground surface drops rapidly to 
5,200 ft amsl. Chaco Wash (a.k.a. Chaco River) is located west of this abrupt change in elevation and 
ephemerally flows north to the San Juan River.  

Surface Water Hydrology. FCPP is situated on the southern bank of Morgan Lake, an approximately 1,300-
acre man-made lake that has a maximum storage capacity of 39,000 acre-ft of water and supplies cooling 
water to the plant. Morgan Lake was formed by damming a westerly flowing stream (now known as ‘No 
Name Wash’) and is replenished by an underground pipeline (i.e., aqueduct) that routes flow from the San 
Juan River located approximately 3 miles north of the FCPP. The typical water surface elevation of the lake 
is 5,330 ft amsl. Morgan Dam discharges in accordance with National Pollutant Discharge Elimination 
System Permit No. NN0000019 to ‘No Name Wash’ which flows west of the lake to Chaco Wash. 

Site Geology. The San Juan Basin is a structural depression that lies at the eastern edge of the Colorado 
Plateau (Dames & Moore, 1988). The dominant geographic feature in the vicinity of FCPP is the Hogback 
Monocline located to the west of the plant; this monocline is a steep (38 degree) eastward-dipping flank 
composed of Cretaceous sedimentary rock (Dames & Moore, 1988).  

There are two ‘uppermost geologic units’ that underlie the FCPP site and immediate vicinity. These units are 
expected to influence groundwater flow and result in variations in naturally occurring constituent 
concentrations across the site. The units are as follows:  

• Pictured Cliffs Sandstone: The Pictured Cliffs Sandstone is the uppermost geologic unit beneath the 
plant and the CCR units located in this vicinity (i.e., the Upper Retention Sump [URS], the Combined 
Waste Treatment Pond [CWTP], and the Return Water Pond [RWP] as depicted in Figure 1-2). This 
unit is a fine- to medium-grained marine sandstone. The lower portions of the Pictured Cliffs 
Sandstone represent a transitional sequence between this formation and the underlying Lewis Shale 
as indicated by alternating thin beds of very fine-grained sandstone and silty shale. The Pictured 
Cliffs Sandstone forms a capstone on an exposed cliff face located between the plant site and the 
CCR units located to the west (i.e., the Lined Ash Impoundment [LAI], Lined Decant Water Pond 
[LDWP] and the Dry Fly Ash Disposal Area [DFADA]). 
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• Lewis Shale: The Lewis Shale is a marine shale that contains evaporite deposits resulting in naturally 
occurring saline groundwater conditions. The Lewis Shale is the uppermost geologic unit that 
underlies the LAI, LDWP, and DFADA and spans west of the Pictured Cliffs Sandstone cliff face 
approximately 1.5 miles westward to the base of the Hogback Monocline. The regional thickness of 
the Lewis Shale is approximately 500 ft and is underlain by the Cliff House Sandstone. The Lewis 
Shale consists of a weathered shale subunit overlying a hard, unweathered shale subunit. The 
thickness of the weathered shale varies between 11 and 47 ft with an average thickness of 30 ft 
within the vicinity of the site (Dames & Moore, 1988). The weathered shale is not as thick when 
overlain by the Pictured Cliffs Sandstone in the vicinity of the plant site. This subunit contains thin 
sandstone lenses that vary in thickness from 1 to 7 ft; the sandstone is fine to very fine-grained and 
cemented by calcium carbonate (Dames & Moore, 1988). The unweathered shale is significantly 
less permeable than the weathered shale. The unweathered shale is very fine-grained to silty and 
contains periodic siltstone and sandstone lenses (Dames & Moore, 1988). The surface of the 
unweathered shale slopes towards the Chaco Wash at approximately the same slope as land surface 
(Dames & Moore, 1988) but displays some irregularity resulting in varying levels of saturated 
thickness in the weathered shale. The Lewis Shale is variably saturated and hydraulically 
interconnected with alluvial deposits of Chaco Wash. The low-permeability unweathered shale 
underlying the Pictured Cliffs Sandstone results in a perched saturated zone beneath the plant area. 

Applicable Hydrostratigraphy. Three general hydrostratigraphic units are conceptualized beneath the FCPP 
and associated CCR units. These units form the basis for the Conceptual Site Model (CSM) developed by 
AECOM (2017) for the purpose of designing the site CCR groundwater monitoring system and establish the 
working basis for statistically evaluating groundwater conditions underlying the site. 

The first hydrostratigraphic unit (Pictured Cliffs Sandstone) is dominant under the plant area, which is 
located in an elevated area south of Morgan Lake (Figure 1-2). Three CCR units (i.e., the URS, the CWTP, and 
the RWP) reside within this area. While the Pictured Cliffs Sandstone is unsaturated beneath the RWP, this 
hydrostratigraphic unit is the uppermost water bearing unit underlying the URS and CWTP and would 
become saturated under the RWP if a leak from this unit occurred. The Pictured Cliffs Sandstone extends 
from ground surface (between approximately 5,340 to 5,360 ft amsl) to approximately 5,300 ft amsl in the 
plant area. Groundwater underlying the URS and CWTP is strongly influenced by Morgan Lake (at a surface 
elevation of approximately 5,330 ft amsl) and generally flows northward towards the lake. However, 
construction and operations of the plant have resulted in disturbed ground conditions and associated 
impacts are not well understood.  

The second hydrostratigraphic unit (Weathered Lewis Shale/Alluvium) underlies the Pictured Cliffs 
Sandstone in the plant area and the Multiunit 1/DFADA CCR units in the disposal area, approximately 1 mile 
west of the plant (Figure 1-2). The Weathered Lewis Shale and the hydraulically connected alluvial deposits 
along Chaco Wash are designated as the uppermost water bearing unit in the disposal area. Although the 
Lewis Shale is geologically continuous in this area, it is unsaturated in the vicinity of the DFADA. The water 
table in the Weathered Lewis Shale can exhibit local seasonal fluctuations that are attributed to interactions 
between rates of groundwater recharge and discharge (Dames & Moore, 1988) from/to Morgan Lake, 
historical unlined ponds, and Chaco Wash. Groundwater flow generally follows the surface topography and 
descends to the west-southwest in the disposal area, mainly in the weathered shale and in local alluvial 
channels that drain toward the Chaco Wash (APS, 2013).  
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Morgan Lake, and potential operational activity at the site. The adequacy of designated background 
monitoring wells will be assessed on an ongoing basis using groundwater elevation data, boron data, a 
working understanding of the spatial heterogeneity of geochemistry underlying the FCPP, and the statistical 
merits of the constituents of concern. Historical groundwater chemistry data may be consulted during this 
evaluation, but data preceding December 2011 will not be considered due to noted “matrix interference 
issues associated with saline waters” in samples analyzed prior to this date (APS, 2013). 

Downgradient CCR Monitoring Well Networks. A total of 27 CCR compliance wells are in place at the site to 
monitor groundwater conditions downgradient of each CCR unit (Table 1-2; Figure 1-2). Sixteen of these 
monitoring wells are installed in the Pictured Cliffs Sandstone. The remaining eleven other wells are 
completed in the Weathered Lewis Shale/Alluvium. The grouping of monitoring wells, spatial density, and 
coverage of the monitoring well network are assumed representative and adequate until proven otherwise. 
These wells are identified by respective CCR unit, as described below: 

• URS Downgradient Wells (Pictured Cliffs Sandstone): The groundwater flow direction underlying 
the URS has historically been radially outward from the CCR unit. On this basis, nine wells, MW-66, 
MW-67, MW-68, MW-69, MW-70, MW-83, MW-84, MW-85 and MW-86 were installed around the 
perimeter and downgradient of the URS. The URS downgradient wells are screened within the 
Pictured Cliffs Sandstone hydrostratigraphic unit.  

• CWTP Downgradient Wells (Pictured Cliffs Sandstone): Similar to the URS, the groundwater flow 
direction underlying the CWTP was inferred to be radially outward from the CCR unit at the time 
the monitoring system was designed. Four monitoring wells, including MW-62, MW-63, MW-64, 
and MW-65, were installed around the perimeter of the CWTP. The CCR Monitoring Well Network 
Report and Certification identifies these wells as screened within the Pictured Cliffs Sandstone 
hydrostratigraphic unit. However, additional review of boring logs conducted as part of an 
Alternative Source Demonstration (ASD) for the unit (see Section 2.1.4) indicates that MW-62 and 
MW-63 are screened in non-native embankment fill materials. 

• RWP Downgradient Wells (Pictured Cliffs Sandstone): Three CCR compliance wells are installed 
within the Pictured Cliffs Sandstone hydrostratigraphic unit on the northeastern edge of the RWP: 
MW-88, MW-89, and MW-90. The Pictured Cliffs Sandstone is unsaturated beneath the RWP, and 
the wells are installed directly above the aquitard created by the underlying Unweathered Lewis 
Shale, which dips towards the northeast beneath the RWP. This groundwater monitoring system is 
designed to detect releases from the RWP, as a release would likely migrate vertically downward 
through the relatively permeable Pictured Cliffs Sandstone to the underlying Unweathered Lewis 
Shale, then migrate laterally along the surface of the aquitard. The next underlying aquifer (in the 
Cliff House Sandstone) is separated from the CCR unit by several hundred ft of the Unweathered 
Lewis Shale. 

• Multiunit 1 Downgradient Wells (Weathered Lewis Shale/Alluvium): Seven downgradient 
monitoring wells are in place below the toe of the western to southwestern edge of Multiunit 1: 
MW-7, MW 8, MW-40R, MW-61, MW-75, MW-76 and MW-87. Two wells, MW-40R and MW-76, are 
routinely either dry or have a limited saturated thickness which precludes sampling; the wells are 
included in the program in case conditions change in the future. The screened interval for each 
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2.1.2 Problems Encountered and Resolutions to Problems 

Problems encountered during the reporting period were related to the COVID-19 Pandemic and are 
summarized below. 

• Conduct of Public Meeting to Review the ACM – APS had planned to conduct a public meeting in 
mid-2020 to discuss the ACM for Multiunit 1 and the URS. However, the Navajo Nation 
implemented restrictions on travel and non-essential activities due to COVID-19, and a virtual 
presentation was not considered sufficient to adequately allow participation by interested and 
affected parties. The public meeting is delayed until tribal restrictions are removed. 

• Delayed Groundwater Sampling and Data Validation – Although scheduled for April/May, the first 
semiannual CCR groundwater monitoring event was delayed until mid-June when case numbers 
declined at FCPP and San Juan County. The analytical data for the monitoring event was received 
on the last day of the associated 90-day sampling timeframe (7/31/20) and data validation was 
completed by 8/5/20. 

2.1.3 Groundwater Monitoring Program Transitions 

Detection monitoring began at the RWP groundwater monitoring network during the previous reporting 
period on December 20, 2019. Pursuant to 40 CFR §257.94(b)(2), APS conducted eight initial monitoring 
rounds at the RWP wells prior to initially discharging CCR into the unit on November 6, 2020. As of 
November 2020, the RWP downgradient wells have remained dry since their installation in December 2019.   

2.1.4 Alternative Source Demonstrations 

A statistical analysis performed during the reporting period declared SSIs over the calcium BTV at CWTP 
monitoring wells MW-62 and MW-63 (Section 2.3.1). In accordance with 40 CFR §257.94(e)(2), APS prepared 
an ASD during the reporting period to evaluate the calcium BTV exceedances (Appendix A). The ASD 
concluded that the exceedances were not indicative of a release from the CWTP based on the following 
lines of evidence: 

• Spatial heterogeneity caused by the presence of non-native fill materials in the subsurface where 
MW-62 and MW-63 are completed; 

• CWTP surface water quality data, which indicate low calcium concentrations relative to calcium 
concentrations detected at MW-62 and MW-63; 

• The calcium BTV was recalculated and updated in October 2019; however, it did not incorporate a 
statistical resampling strategy recommended by the United States Environmental Protection 
Agency (USEPA) Unified Guidance (USEPA, 2009). 

Recommendations from the ASD include:  

• Calculating two separate calcium BTVs for the CWTP using a grouped well approach, where MW-
73 serves as the background well for MW-62 and MW-63, and MW-71 and MW-72 serve as the 
background wells for MW-64 and MW-65. This approach is intended to account for the spatially 
heterogeneous conditions at the CWTP.   
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These recommendations were incorporated into the October 2020 statistical analysis for the CWTP, which 
is summarized in Section 2.3.1.  

2.2 Monitoring Data Collected  

During 2020, APS conducted CCR groundwater monitoring at FCPP in accordance with the site Sampling 
and Analysis Plan (SAP) presented in the Annual Groundwater Monitoring and Corrective Action Report for 
2017 (Amec Foster Wheeler, 2018). The SAP documents the methods and procedures used to conduct 
groundwater sampling, analyze collected samples for CCR constituents, and assess associated analytical 
data for quality assurance purposes.  

The following sections summarize groundwater monitoring activities conducted in 2020. Table 2-2 identifies 
when monitoring occurred, and which units were monitored. Unless otherwise noted, detection monitoring 
included evaluation of samples for Appendix III constituents on a semiannual basis (40 CFR §257.94[b]) and 
assessment monitoring included evaluation of samples for all Appendix IV constituents on an annual basis 
(40 CFR §257.95[b]) and detected Appendix IV constituents as well as all Appendix III constituents on a 
semiannual basis (40 CFR §257.95[d][1]). 

The DFADA wells are completed in either the Weathered Lewis Shale/Alluvium or Unweathered Lewis Shale 
while the RWP wells are completed in the Pictured Cliffs Sandstone. These hydrostratigraphic units are 
known to be dry downgradient of the DFADA and the RWP. Thus, the DFADA and RWP groundwater 
monitoring systems are designed to detect releases by the presence of water (insignificant amounts of 
condensate are known to accumulate in wells). During the June and November monitoring events, these 
wells were found to be dry or have less than 4 inches of water present, which is consistent with previous 
readings and indicates that releases from the DFADA and RWP did not occur in 2020.  

2.2.1 Water Level Monitoring 

Appendix B presents hydrographs depicting groundwater elevations measured at downgradient monitoring 
wells over time. Groundwater elevations in the Pictured Cliffs Sandstone (i.e., plant area) and the Weathered 
Lewis Shale/Alluvium (i.e., disposal area) are graphed independently based on assessment of the data during 
initial CSM development; review of the data suggests that the two groundwater systems are likely not in 
direct communication. As shown in monitoring well hydrographs, groundwater elevations were relatively 
stable over the period. Significant water level trends are discussed below.  

• MW-08 and MW-76 (downgradient wells for Multiunit 1): Water levels at MW-08 have increased 
over 11 feet since May 2019, while water levels at MW-76 increased approximately 3.4 feet in 
November 2019, then declined by approximately the same amount during the reporting period. As 
of November 2020, groundwater elevations at MW-76 and MW-08 are 5088.81 and 5088.02 ft amsl, 
respectively. While the cause of the water level increase at the two wells is unknown, APS installed 
pressure transducers at these wells in July 2020 to monitor water level changes. The pressure 
transducer data will be evaluated in 2021 to assess the observed water level fluctuations at these 
wells. 

• URS monitoring wells: The steadily decreasing water levels at the wells surrounding the URS suggest 
that decommissioning of the URS (which occurred from June to December 2018) has reduced 
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groundwater elevations in this area. The greatest decrease in groundwater elevations occurred from 
May to November 2018 at MW-68, MW-69, and MW-70; these wells are located upgradient of the 
URS.  

• MW-74 (background well for Multiunit 1 and the DFADA): Seasonal variations in groundwater 
elevations are apparent at this well (located downstream of Morgan Lake), with highest elevations 
occurring in early spring and lowest elevations occurring in late summer to late fall.  

Figures 2-1 and 2-2 present potentiometric surface maps that are representative of groundwater elevations 
prior to groundwater sampling in June and November 2020, respectively. The estimated direction and 
gradient of groundwater flow derived from collected groundwater elevation data are noted in the figures. 
As indicated, groundwater appears to flow towards Morgan Lake in the plant area and towards Chaco Wash 
in the disposal area.  

2.2.2 Groundwater Flow Rate Estimation 

The CCR Rule requires that groundwater flow rates beneath CCR units be estimated during each monitoring 
event. To meet this requirement, water levels measured at the time of sampling were used to calculate the 
direction and magnitude of the hydraulic gradient in the vicinity of each unit using a spreadsheet tool 
available on the USEPA website (USEPA, 2014). Darcy’s Equation for flow through porous media was then 
used with site data (where available) and/or literature-based hydraulic conductivity and effective porosity 
values for hydrogeologic units to estimate groundwater flow rates. Table 2-3 summarizes the results of 
these calculations. 

For the Pictured Cliffs Sandstone underlying the URS and CWTP, the hydraulic gradient and flow direction 
were relatively consistent during the reporting period. The magnitude of the hydraulic gradient ranged from 
0.0006 to 0.0007 ft per ft and the direction of groundwater flow was northwest towards Morgan Lake (323 
to 325 degrees from north). Corresponding groundwater flow rates ranged from 0.01 to 0.02 ft per day. It 
is notable that the hydraulic gradient observed during the reporting period was an order of magnitude 
lower than the gradient observed before the URS was replaced by the URT. The data collected during the 
reporting period suggest that the water table in the plant area is relatively flat and in hydraulic 
communication with Morgan Lake.  

For the Lewis Shale underlying Multiunit 1, the hydraulic gradient and flow direction were relatively stable. 
The magnitude of the hydraulic gradient was 0.03 ft per ft during each monitored round and the direction 
of groundwater flow was southwest towards Chaco Wash (253 to 258 degrees from north). The 
corresponding groundwater flow rates for June and November were 0.0002 ft per day, which is comparable 
to rates indicated by 2019 data.   

2.2.3 Sample Collection 

APS collected, labeled, preserved, and shipped groundwater samples per the SAP. In some instances, the 
wells were assessed as dry upon monitoring or did not have enough water and could not be sampled (Table 
2-2). In accordance with 40 CFR §257.93(i), collected groundwater samples were not field filtered prior to 
analysis. Pursuant to the SAP, quality control samples (i.e., field duplicates, field blanks and extra sample 
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During the reporting period, activities conducted to address CCR Rule release characterization requirements 
downgradient of Multiunit 1 and the URS included: 

• The collection of groundwater quality data throughout 2020 (Section 2.2); 

• Additional delineation of the nature and extent of the release from Multiunit 1 and the URS in the 
form of plume maps derived from the groundwater quality data from an expanded network of 
groundwater monitoring wells.  

Findings from these characterization activities are summarized as follows and further discussed in Section 
3.3. 

• Multiunit 1: Molybdenum and cobalt are present at concentrations above their respective GWPSs 
in groundwater downgradient of Multiunit 1, including a region upgradient of MW-60 which is a 
potential past CCR conveyance corridor to former ash ponds. The extent of the molybdenum release 
appears to be limited to the area directly downgradient of the LDWP (Figures 3-1 and 3-2). The 
cobalt release generally extends up to the Southern Intercept Trench (SIT) (Figures 3-3 and 3-4). 
However, cobalt was detected at concentrations above the GWPS at three wells downgradient of 
the SIT during the reporting period (MW-18, DMX-03, and MW-87). The exceedances at MW-18 
and DMX-03 indicate that impacted groundwater has migrated beyond the SIT at select locations. 
MW-18 and DMX-03 are located near surface water drainages, and infiltration of ephemeral surface 
water into the subsurface may increase weathering and permeability of the Weathered Lewis Shale 
along drainage channels, thereby creating preferential flow paths for impacted groundwater. A site 
investigation to evaluate the observed cobalt exceedances is discussed in Section 4.0. The 
exceedance at MW-87 has been noted intermittently since installation of this well in 2018. The 
elevated cobalt concentration appears to be isolated and unrelated to groundwater impacts from 
Multiunit 1 (see Section 3.3). 
 

• URS: Fluoride is present at concentrations above the GWPS in groundwater downgradient of the 
URS. The extent of the release is limited to roughly the footprint of the former unit (Figure 3-5).  

3.2 Notification to Landowners of Groundwater Impacts 

40 CFR §257.95(g)(2) requires owners/operators of CCR units to notify downgradient landowners or 
residents of any off-site migration of contamination from CCR units. As indicated by groundwater 
monitoring data, no off-site impacts due to CCR releases have been identified and thus no property owner 
notifications have been required.  

3.3 Corrective Measures Pre-Design Studies and Update on Remedy Selection 

In response to GWPS exceedances at Multiunit 1 and the URS and pursuant to 40 CFR §257.96(a), APS 
prepared an ACM in 2019 (Wood, 2019b) to evaluate the performance of several combined corrective 
measures to address groundwater impacts resulting from Multiunit 1 and the URS. Since completing the 
ACM, APS has conducted various pre-design studies necessary to support the selection and design of 
remedies for Multiunit 1 and the URS. The pre-design studies completed during the reporting period are 
described below. 

• Expansion of Groundwater Monitoring Network in the Multiunit 1 Ash Disposal Area – An expanded 
list of supplementary wells across the site were monitored during the reporting period. The water 
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quality data from these wells has helped refine the delineation of elevated concentrations of cobalt 
and molybdenum in groundwater downgradient of Multiunit 1 (Section 3.1).  

• Installation and Aquifer Testing of Pre-Design Wells at the URS – APS installed four 6-inch diameter 
wells at the URS in 2019 and performed aquifer testing at two of the wells in July 2020. The wells 
were installed and tested to evaluate the effectiveness of an extraction well network as a potential 
remedy for the URS. The well installation activities and aquifer test results are documented in a Well 
Completion Report included as Appendix H.  

• Assessment of Appendix IV Exceedances at MW-87 – Groundwater samples collected from CCR 
monitoring well MW-87 have intermittently indicated exceedances of the cobalt and molybdenum 
GWPS since the well’s installation in November 2018. During the reporting period, APS evaluated 
potential causes for the cobalt and molybdenum exceedances, which include unsuccessful well 
development caused by poor water production and potential groundwater impacts resulting from 
the infiltration of Chaco Wash surface water. The evaluation, which is included as Appendix I, 
recommended collecting groundwater samples from several supplementary monitoring wells near 
MW-87 to better understand groundwater quality near the well. The supplemental groundwater 
quality data was collected in November 2020 and will be evaluated in the first quarter of 2021.  

• Operations Inspection of Disposal Area Extraction Wells – An extraction well system located 
downgradient of the disposal area and installed prior to construction of the intercept trench system 
was inspected in October 2019. The inspection findings were documented during the reporting 
period and are included as Appendix J. In general, the system appears to have limited operational 
capability.  

• Improvements to Northern Intercept Trench – To improve groundwater containment near the 
Northern Intercept Trench (NIT), APS converted monitoring well MW-82S into an extraction well 
and installed a new extraction well (EW-17) near the NIT. The extraction wells were being configured 
to extract and convey captured water to the site’s existing seepage collection system at the time 
this Annual Report was prepared. A technical memorandum documenting the installation of EW-
17 will be prepared in 2021.  

3.4 Semiannual Progress Report on Remedy Selection for Multiunit 1 and the URS 

40 CFR §257.97(a) requires the preparation of semiannual reports which document the progress of remedy 
selection for CCR units that have potentially impacted groundwater until the remedy is selected. 
Accordingly, APS prepared the third semiannual report during the reporting period on July 15, 2020 which 
describes the progress of remedy selection for Multiunit 1 and the URS. This semiannual report is included 
as Appendix K.  

This Annual Groundwater Monitoring and Corrective Action Report for 2020 fulfills the requirements of 40 
CFR §257.97(a) for a subsequent semiannual progress report by providing updates on remedy selection for 
Multiunit 1 and the URS (Section 3.3). Future planned activities related to remedy selection for Multiunit 1 
and the URS are documented in Section 4.0. 
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3.5 CCR Unit Closure Activities 

As documented in previous annual reports, APS published a notice of intent to cease discharges to the URS 
on December 10, 2018 and close the unit pursuant to 40 CFR §257.101(a)(1). This CCR unit is currently in 
the closure process. The URS has been demolished and both CCR and visually impacted soil underlying the 
unit were removed as of December 14, 2018. A new concrete tank (referred to as the Upper Retention Tank 
[URT]) was constructed to serve the function of the URS and was placed in service on December 10, 2018. 
In accordance with 40 CFR §257.102(c), closure of the URS will not be complete until concentrations of 
fluoride in groundwater downgradient of the unit decline to less than the GWPS for this constituent. 

During the reporting period, APS published a notice of intent to cease discharges to the CWTP on November 
23, 2020 and close the unit pursuant to 40 CFR §257.101(a)(1) and §257.101(b)(1) (Appendix L). The unit had 
not triggered corrective action and was in detection monitoring at the time discharges to the unit ceased. 
Upon suspension of discharges to the CWTP, flows were directed to a new Bottom Ash Sluice Water 
sedimentation tank system constructed to serve the function of the CWTP (i.e., treatment of ash-impacted 
wastewater prior to discharge to Morgan Lake through a National Pollutant Discharge Elimination System 
[NPDES] permitted outfall).  The CWTP will be closed in accordance with the closure plan for this unit 
(AECOM, 2016) which includes closure by removal of CCR solids through both mechanical excavation and 
hydraulic dredging with the likely repurposing of the impoundment as a non-CCR low volume wastewater 
pond. 

Multiunit 1 remained in service as of the end of 2020. Although progress was made with the installation 
and commissioning of unit processes to enable blending of FGD waste (which is currently discharged to the 
LAI) with fly ash for disposal in the DFADA, these activities were ongoing as of December 31, 2020 due 
principally to delays associated with the COVID-19 pandemic. 

4.0 KEY ACTIVITIES FOR UPCOMING YEAR 

During 2021, the following key activities will likely be conducted to support CCR groundwater monitoring 
and corrective action compliance at the site: 

• Preparation of an Annual Groundwater Monitoring and Corrective Action Report for 2021 – Per 40 
CFR §257.90(e), an annual report must be prepared no later than January 31 of the year following 
the calendar year documented in the report. 

• Continued Detection Monitoring at the CWTP, DFADA, and RWP with Evaluation for SSIs Over 
Background – Per 40 CFR §257.94(b), detection monitoring (including analysis of collected samples 
for Appendix III constituents) must continue on a semiannual basis. On an ongoing basis, APS must 
determine whether there has been an SSI over background at the CCR units undergoing detection 
monitoring within 90 days of sampling and analysis (40 CFR §257.93[h][2]). APS will also update the 
BTVs for the CWTP in 2021.  

• Initiation of Assessment Monitoring for CCR Units with an SSI over Background (as applicable) – 
Per 40 CFR §257.94(e)(1), within 90 days of detecting an SSI over background levels for any 
Appendix III constituent, an assessment monitoring program must be established. 

• Continued Assessment Monitoring at Multiunit 1 and the URS – While corrective action evaluation 
progresses, assessment monitoring (including analysis of collected samples for Appendix III and 
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Appendix IV constituents) must be conducted on a semiannual basis per 40 CFR §257.95(b) and 
(d)(1). 

• Conversion of URS Pre-Design Wells into Extraction Wells – APS will convert two of the Pre-Design 
wells installed at the URS in 2019 into extraction wells as an interim response measure to evaluate 
the effectiveness of an extraction well network as a potential corrective measure for the URS. The 
extraction wells will also help to capture impacted groundwater before the final remedy for the URS 
is selected, designed, and implemented.  

• Continued Evaluation of Groundwater Quality near MW-87 – APS will evaluate the supplemental 
water quality data collected in November 2020 from select wells near MW-87 to evaluate potential 
causes of the cobalt and molybdenum exceedances at the well.  

• Investigation of Groundwater Quality Downgradient of the SIT – APS will conduct a site 
investigation in 2021 to evaluate the cobalt exceedances observed during the reporting period at 
two monitoring wells downgradient of the SIT.     

• Public Meeting – Per 40 CFR §257.96(e), APS will conduct a public meeting with interested and 
affected parties to present the results of the ACM for Multiunit 1 and the URS at least 30 days prior 
to selecting remedies for each CCR unit. 

• Remedy Selection – APS will select remedies for Multiunit 1 and the URS that meet the requirements 
of 40 CFR §257.97(b). Additionally, APS will prepare a remedy selection report for each unit per 40 
CFR §257.97(a). 

• Initiation of Remedial Activities – Per 40 CFR §257.91(f), APS will begin remedial activities at 
Multiunit 1 and the URS within 90 days of selecting a remedy for each unit.  

• Closure Activities at Multiunit 1 and the CWTP – closure activities at Multiunit 1 will be initiated and 
continue at the CWTP in 2021 in accordance with the individual unit closure plans.  

Since the CCR Rule is implemented in phases based on analysis of data collected during the groundwater 
monitoring program, the foregoing list is subject to change and only includes reasonably probable activities 
that will occur in 2021; this list is not comprehensive.   
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Table 1-2
CCR Groundwater Monitoring System Summary

Well CCR Unit Well Designation Hydrogeologic Unit Date Installed
Borehole 

Depth
[ft bgs]

Top of 
Casing

Elevation
[ft AMSL]

Ground 
Surface 

Elevation
[ft AMSL]

Top of 
Screen
[ft bgs]

Bottom of 
Screen
[ft bgs]

Screen 
Length

[ft]

Top 
Screen 

Elevation
[ft AMSL]

Bottom 
Screen 

Elevation
[ft AMSL]

Bottom 
Borehole 
Elevation
[ft AMSL]

MW-12R1 DFADA Background Lewis Shale 4/10/2018 40 5,270.12 5,268.23 22 32 10 5,246.20 5,236.20 5,228.23
MW-55R DFADA Background Lewis Shale 9/13/2015 95 5,243.96 5,241.36 73 93 20 5,168.46 5,148.46 5,146.36
MW-10 DFADA Downgradient Lewis Shale 3/12/1987 35 5,150.71 5,149.65 13 33 20 5,136.65 5,116.65 5,114.65
MW-13 DFADA Downgradient Lewis Shale 8/31/1987 60 5,150.75 5,149.52 35 55 20 5,114.62 5,094.62 5,089.52
MW-44 DFADA Downgradient Lewis Shale 3/28/2012 40 5,146.89 5,145.15 14 24 10 5,131.65 5,121.65 5,105.15
MW-48 DFADA Downgradient Lewis Shale 5/14/2013 60 5,165.96 5,163.43 35 60 25 5,128.43 5,103.43 5,103.43
MW-11 DFADA Supplementary Lewis Shale 3/13/1987 50 5,111.96 5,110.48 30 50 20 5,080.58 5,060.58 5,060.58
MW-43 Multiunit 1 Background Lewis Shale 3/24/2012 60 5,271.58 5,269.42 16 26 10 5,253.42 5,243.42 5,209.42

MW-49A Multiunit 1 Background Lewis Shale 5/18/2013 68 5,288.62(b) 5,285.29(b) 50 65 15 5,231.38 5,216.38 5,213.38
MW-50A Multiunit 1 Background Lewis Shale 5/7/2013 63 5,335.67 5,333.20 28 43 15 5,305.20 5,290.20 5,270.20
MW-51 Multiunit 1 Background Lewis Shale 4/28/2013 80 5,288.14 5,285.14 20 30 10 5,265.14 5,255.14 5,205.14
MW-74 Multiunit 1 Background Lewis Shale 1/18/2017 40 5,219.09 5,216.70 8 18 10 5,208.60 5,198.60 5,176.70
MW-07 Multiunit 1 Downgradient Lewis Shale 3/11/1987(a) 60 5,149.32 5,148.29 15 35 20 5,133.59 5,113.59 5,088.29
MW-08 Multiunit 1 Downgradient Lewis Shale 3/11/1987(a) 74 5,122.56 5,120.85 28 48 20 5,093.15 5,073.15 5,046.85

MW-40R Multiunit 1 Downgradient Lewis Shale 9/17/2015 25 5,137.43 5,134.83 14 24 10 5,120.53 5,110.53 5,109.83
MW-61 Multiunit 1 Downgradient Lewis Shale 9/16/2015 35 5,129.19 5,126.59 24 34 10 5,102.39 5,092.39 5,091.59
MW-75 Multiunit 1 Downgradient Lewis Shale 3/15/2017 41 5,126.80 5,124.80 29 39 10 5,095.80 5,085.80 5,083.80
MW-76 Multiunit 1 Downgradient Lewis Shale 3/16/2017 33 5,116.23 5,114.30 12 27 15 5,102.50 5,087.50 5,081.30
MW-87 Multiunit 1 Downgradient Lewis Shale 11/28/2018 50 5,076.53 5,074.29 15 45 30 5,059.29 5,029.29 5,024.29
DMX-03 Multiunit 1 Supplementary Lewis Shale 4/14/1992 38 5,085.50 5,084.85 18 38 20 5,066.85 5,046.85 5,046.85
DMX-04 Multiunit 1 Supplementary Lewis Shale 4/15/1992 51 5,073.00 5,072.11 31 51 20 5,041.11 5,021.11 5,021.11
DMX-06 Multiunit 1 Supplementary Lewis Shale 4/16/1992 35 5,077.40 5,076.42 15 35 20 5,061.42 5,041.42 5,041.42
MW-05 Multiunit 1 Supplementary Lewis Shale 3/12/1987 49 5,088.50 5,087.31 29 49 20 5,058.21 5,038.21 5,038.21
MW-06 Multiunit 1 Supplementary Lewis Shale 3/12/1987 49 5082.71 5,080.19 29 49 20 5,051.39 5,031.39 5,031.39
MW-15 Multiunit 1 Supplementary Lewis Shale 9/1/1987 53 5,093.93 5,092.28 22 52 30 5,070.08 5,040.08 5,039.58
MW-16 Multiunit 1 Supplementary Lewis Shale 9/2/1987 55 5,101.32 5,100.42 36 55 19 5,064.92 5,045.62 5,045.62

MW-17R Multiunit 1 Supplementary Lewis Shale 12/12/2013 32 5,093.09 5,090.43 17 32 15 5,073.93 5,058.93 5,058.43
MW-18 Multiunit 1 Supplementary Lewis Shale 9/3/1987 55 5,089.10 5,088.06 26 55 30 5,062.56 5,033.06 5,033.06

MW-23R Multiunit 1 Supplementary Lewis Shale 12/6/2013 42 5,101.53 5,099.08 21 41 20 5,078.08 5,058.08 5,057.58
MW-24 Multiunit 1 Supplementary Lewis Shale 9/05/1987 70 5,081.65 5,080.41 60 70 10 5,020.71 5,010.71 5,010.71
MW-34 Multiunit 1 Supplementary Lewis Shale 6/9/2010 49 5078.33 5,077.34 24 49 25 5,053.34 5,028.34 5,028.34

MW-36R Multiunit 1 Supplementary Lewis Shale 12/12/2013 34 5,093.33 5,090.76 14 34 20 5,077.26 5,057.26 5,056.76
MW-38R Multiunit 1 Supplementary Lewis Shale 12/13/2013 39 5,094.12 5,091.41 14 39 25 5,077.91 5,052.91 5,052.41
MW-45 Multiunit 1 Supplementary Lewis Shale 5/19/2013 39 5,089.56 5,087.13 24 39 15 5,063.13 5,048.13 5,048.13
MW-46 Multiunit 1 Supplementary Lewis Shale 4/26/2013 26 5,064.30 5,061.91 16 26 10 5,045.91 5,035.91 5,035.91
MW-52 Multiunit 1 Supplementary Lewis Shale 5/10/2013 82 5,210.41 5,208.06 67 82 15 5,141.06 5,126.06 5,126.06
MW-54 Multiunit 1 Supplementary Lewis Shale 5/20/2013 91 5,217.82 5,218.38 76 91 15 5,142.38 5,127.38 5,127.38
MW-56 Multiunit 1 Supplementary Lewis Shale 12/4/2013 37 5,091.49 5,089.14 26 36 10 5,063.14 5,053.14 5,052.64
MW-57 Multiunit 1 Supplementary Lewis Shale 12/8/2013 43 5,088.30 5,085.70 22 42 20 5,063.70 5,043.70 5,043.20
MW-60 Multiunit 1 Supplementary Lewis Shale 9/16/2015 25 5144.10 5141.50 14 24 10 5,127.16 5,117.16 5,116.50
EW-14 Multiunit 1 Supplementary Lewis Shale 10/26/2010 48 5079.65 5,078.85 18 48 30 5,060.85 5,030.85 5,030.65
EW-15 Multiunit 1 Supplementary Lewis Shale 10/26/2010 50 5077.73 5,076.82 19 49 30 5,057.82 5,027.82 5,027.20
MW-62 CWTP Downgradient Pictured Cliffs Sandstone 9/28/2015 20 5,341.87 5,339.37 10 20 10 5,329.37 5,319.37 5,319.37
MW-63 CWTP Downgradient Pictured Cliffs Sandstone 9/25/2015 20 5,337.02 5,337.02 9 19 10 5,328.02 5,318.02 5,317.02
MW-64 CWTP Downgradient Pictured Cliffs Sandstone 9/26/2015 25 5,337.66 5,337.66 10 20 10 5,327.66 5,317.66 5,312.66
MW-65 CWTP Downgradient Pictured Cliffs Sandstone 9/27/2015 20 5,339.74 5,337.24 8 18 10 5,329.24 5,319.24 5,317.24

APS Four Corners Power Plant
Fruitland, New Mexico January 31, 2021 Page 1 of 2
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Table 1-2
CCR Groundwater Monitoring System Summary

Well CCR Unit Well Designation Hydrogeologic Unit Date Installed
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MW-66 URS Downgradient Pictured Cliffs Sandstone 9/27/2015 33 5,344.69 5,344.70 15 25 10 5,329.70 5,319.70 5,311.70
MW-67 URS Downgradient Pictured Cliffs Sandstone 9/11/2015 31 5,352.76(b) 5,353.80(b) 20 30 10 5,334.42 5,324.42 5,323.02
MW-68 URS Downgradient Pictured Cliffs Sandstone 9/10/2015 30 5,353.58 5,353.95 19 29 10 5,334.95 5,324.95 5,323.95
MW-69 URS Downgradient Pictured Cliffs Sandstone 9/9/2015 35 5,357.66 5,355.26 24 34 10 5,330.96 5,320.96 5,320.26
MW-70 URS Downgradient Pictured Cliffs Sandstone 9/30/2015 53 5,371.12 5,368.62 40 50 10 5,328.62 5,318.62 5,315.62
MW-83 URS Downgradient Pictured Cliffs Sandstone 11/29/2018 35 5,343.15 5,341.51 14 29 15 5,327.51 5,312.51 5,306.51
MW-84 URS Downgradient Pictured Cliffs Sandstone 11/18/2018 35 5,338.23 5,339.34 10 30 20 5,329.34 5,309.34 5,304.34
MW-85 URS Downgradient Pictured Cliffs Sandstone 11/18/2018 35 5,352.78 5,353.69 15 30 15 5,338.69 5,323.69 5,318.69
MW-86 URS Downgradient Pictured Cliffs Sandstone 11/17/2018 35 5,338.76 5,338.74 10 30 20 5,328.74 5,308.74 5,303.74
CM-01 URS Extraction Pictured Cliffs Sandstone 12/13/2019 37 5,353.42 5,351.19 20 30 10 5,331.19 5,321.19 5,314.19
CM-02 URS Extraction Pictured Cliffs Sandstone 12/13/2019 37 5,348.50 5,346.54 20 30 10 5,326.54 5,316.54 5,309.54
CM-03 URS Extraction Pictured Cliffs Sandstone 12/12/2019 37 5,354.85 5,352.32 20 30 10 5,332.32 5,322.32 5,315.32
CM-04 URS Extraction Pictured Cliffs Sandstone 12/12/2019 36 5,353.94 5,351.81 20 30 10 5,331.81 5,321.81 5,315.81
MW-71 URS/CWTP Background Pictured Cliffs Sandstone 3/1/2016 50 5,362.91 5,363.62 23 43 20 5,341.12 5,321.12 5,313.62
MW-72 URS/CWTP Background Pictured Cliffs Sandstone 3/2/2016 61 5,381.62 5,379.09 51 61 10 5,328.39 5,318.39 5,318.09
MW-73 URS/CWTP Background Pictured Cliffs Sandstone 1/18/2017 45 5,353.95 5,351.90 29 44 15 5,323.00 5,308.00 5,306.90
MW-88 RWP Downgradient Pictured Cliffs Sandstone 12/6/2019 31 5365.25 5362.71 20 30 10 5,342.71 5,332.71 5,331.71
MW-89 RWP Downgradient Pictured Cliffs Sandstone 12/6/2019 35 5370.21 5367.51 24 34 10 5,343.51 5,333.51 5,332.51
MW-90 RWP Downgradient Pictured Cliffs Sandstone 12/7/2019 40 5374.08 5372.93 29 39 10 5,343.93 5,333.93 5,332.93
DMX-01 Other Disposal Areas Supplementary Lewis Shale 4/15/1992 39 5,098.02 5,097.49 19 39 20 5,078.49 5,058.49 5,058.49

IP-01 Other Disposal Areas Supplementary Lewis Shale 12/3/2013 39 5,101.81 5,099.39 14 39 20 5,085.89 5,060.89 5,060.89
IP-02 Other Disposal Areas Supplementary Lewis Shale December 2013 28 5,090.79 5,088.27 17 27 10 5,071.27 5,061.27 5,060.77
IP-03 Other Disposal Areas Supplementary Lewis Shale December 2013 35 5,091.08 5,088.68 24 34 10 5,064.68 5,054.68 5,054.18
IP-04 Other Disposal Areas Supplementary Lewis Shale December 2013 33 5,095.92 5,093.46 22 32 10 5,071.46 5,061.46 5,060.96
IP-05 Other Disposal Areas Supplementary Lewis Shale December 2013 41 5,094.43 5,091.88 21 41 20 5,071.38 5,051.38 5,050.88

MW-01 Other Disposal Areas Supplementary Lewis Shale 9/06/1987 22 5,140.43 5,138.48 12 22 10 5,126.88 5,116.88 5,116.88
MW-03 Other Disposal Areas Supplementary Lewis Shale 3/13/1987 44 5,126.73 5,125.52 14 44 30 5,111.27 5,081.27 5,081.27
MW-19 Other Disposal Areas Supplementary Lewis Shale 9/3/1987 50 5,127.40 5,126.34 29 50 21 5,097.14 5,076.64 5,076.64
MW-21 Other Disposal Areas Supplementary Lewis Shale 9/4/1987 30 5,155.04 5,154.47 11 30 19 5,143.87 5,124.47 5,124.47
MW-22 Other Disposal Areas Supplementary Lewis Shale 9/4/1987 30 5,156.51 5,156.30 10 30 20 5,145.90 5,125.90 5,125.90
MW-26 Other Disposal Areas Supplementary Lewis Shale 9/06/1987 51 5,139.26 5,138.36 41 51 10 5,097.86 5,087.86 5,087.86
MW-30 Other Disposal Areas Supplementary Lewis Shale 6/7/2010 23 5,091.67 5,092.06 13 23 10 5,079.06 5,069.06 5,069.06
MW-31 Other Disposal Areas Supplementary Lewis Shale 6/7/2010 24 5,092.59 5,089.96 14 24 10 5,075.96 5,065.96 5,065.96
MW-32 Other Disposal Areas Supplementary Lewis Shale 6/7/2010 20 5,087.65 5,084.94 10 20 10 5,074.94 5,064.94 5,064.94

MW-77S Other Disposal Areas Supplementary Lewis Shale 11/8/2018 80 5094.94 5092.35 24 44 20 5,068.35 5,048.35 5,012.35
MW-78S Other Disposal Areas Supplementary Lewis Shale 11/13/2018 80 5,088.79 5,086.51 24 44 20 5,062.51 5,042.51 5,006.51
MW-79S Other Disposal Areas Supplementary Lewis Shale 11/20/2018 58 5,086.90 5,084.35 16 36 20 5,068.35 5,048.35 5,026.35
MW-80S Other Disposal Areas Supplementary Lewis Shale 11/16/2018 81 5,086.80 5,084.29 35 55 20 5,049.29 5,029.29 5,003.29
MW-81 Other Disposal Areas Supplementary Lewis Shale 11/26/2018 36 5,086.41 5,084.07 13 33 20 5,071.07 5,051.07 5,048.07

MW-82S Other Disposal Areas Supplementary Lewis Shale 11/27/2018 65 5,093.37 5,091.02 17 37 20 5,074.02 5,054.02 5,026.02
Notes and Abbreviations: 
Source of presented information is AECOM, 2017 and Sakura Engineering & Surveying, 2017, 2019, and 2020.
Vertical datum is NAVD 88 AMSL - Above mean sea level CWTP - Combined Waste Treatment Pond RWP - Return Water Pond
(a) - Estimated bgs - below ground surface DFADA - Dry Fly Ash Disposal Area URS - Upper Retention Sump
(b) - New surveyed elevation after wellhead modifications CCR - coal combustion residual(s) ft - feet

APS Four Corners Power Plant
Fruitland, New Mexico January 31, 2021 Page 2 of 2



Annual Groundwater Monitoring and Corrective Action Report for 2020  

 
Table 2-1

BTVs and GWPSs for Site CCR Units

Constituent
BTV

[mg/L] Reference
BTV

[mg/L] Reference
GWPS
[mg/L] Reference

BTV
[mg/L] Reference

GWPS
[mg/L] Reference

Boron 2.0 (MW-62, MW-63)
0.69 (MW-64, MW-65) 5 1.9 1 1.3 1

Calcium 563 (MW-62, MW-63)
498 (MW-64, MW-65) 6 540 1 740 1

Chloride 710 1 710 1 5,700 1

Fluoride

1.6 (MW-62)
2.3 (MW-63)
1.5 (MW-64)
2.0 (MW-65)

5 >RL 1 0.8 1

pH1
6.33 - 7.04 (MW-62, MW-63)

7.25 - 7.68 (MW-64)
6.96 - 8.27 (MW-65)

2,5 <LPL or >UPL 1 7.4 1

Sulfate 13,000 1 13,000 1 5,100 1
TDS 20,000 1 20,000 1 15,000 1

Antimony 0.01 4 0.01 4 0.01 3 0.01 3
Arsenic 0.013 4 0.013 4 0.0086 3 0.01 3
Barium 0.05 4 2 4 0.04 3 2 3

Beryllium 0.001 4 0.004 4 0.001 3 0.004 3
Cadmium 0.001 4 0.005 4 0.002 3 0.005 3
Chromium 0.01 4 0.1 4 0.02 3 0.1 3

Cobalt 0.016 4 0.016 4 0.01 3 0.01 3
Fluoride 4 4 4 4 5 3 5 3

Lead 0.005 4 0.015 4 0.01 3 0.015 3
Lithium 0.8 4 0.8 4 1.8 3 1.8 3

Mercury 0.0002 4 0.002 4 0.0002 3 0.002 3
Molybdenum 0.011 4 0.1 4 0.12 3 0.1 3

Selenium 0.45 4 0.45 4 0.092 3 0.092 3
Thallium 0.0014 4 0.002 4 0.017 3 0.017 3

Combined Radium2 5.4 4 5.4 4 4.4 3 5 3
Notes: References:
1Units are standard units
2Units are picocuries per liter
Abbreviations:
BTV - Background Threshold Value
CWTP - Combined Waste Treatment Pond
GWPS - Groundwater Protection Standard
LPL - lower prediction limit
mg/L - milligrams per liter
N/A - not applicable
RL - reporting limit
UPL - upper prediction limit
URS - Upper Retention Sump

N/A

6 - CCR Groundwater Detection Monitoring Statistical Analysis and Results for the CWTP Appendix III Constituent Data Collected Through June 2020.  Arizona Public Service 
Four Corners Power Plant - Fruitland, New Mexico. Wood Technical Memorandum dated October 13, 2020.
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1 - Statistical Analysis of Initial Detection Monitoring Appendix III Constituent Data . Arizona Public Service Four Corners Power Plant - Fruitland, New Mexico. Wood Technical 
Memorandum dated January 12, 2018 and revised August 20, 2018.

2 - CCR Groundwater Detection Monitoring Evaluation of June 2018 Data Collected from the CWTP.  Arizona Public Service Four Corners Power Plant - Fruitland, New Mexico. 
Wood Technical Memorandum dated October 15, 2018.

3 - CCR Groundwater Assessment Monitoring Statistical Analysis and Results for Multiunit 1.  Arizona Public Service Four Corners Power Plant - Fruitland, New Mexico. Wood 
Technical Memorandum dated October 15, 2018.

4 - CCR Groundwater Assessment Monitoring Statistical Analysis and Results for the Upper Retention Sump.  Arizona Public Service Four Corners Power Plant - Fruitland, New 
Mexico. Wood Technical Memorandum dated October 15, 2018.

5 - CCR Groundwater Detection Monitoring Evaluation of May 2019 Data Collected from the CWTP. Arizona Public Service Four Corners Power Plant - Fruitland, New Mexico. 
Wood Technical Memorandum dated October 15, 2019.

URS Multiunit 1
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N/A N/A
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Table 2-2
CCR Groundwater Monitoring Event Summary for 2020

Well ID
June 17 - 20, 2020

(Detection)
June 18 - 23, 2020

(Assessment)
November 2-5, 2020

(Detection)
November 6-8, 2020

(Assessment)
November 4, 2020 
(Characterization)

MW-62 CCR X --- X --- --- 2
MW-63 CCR X --- X --- --- 2
MW-64 CCR X --- X --- --- 2
MW-65 CCR X --- X --- --- 2
MW-10 CCR Dry --- Dry --- --- 0

MW-12R1 CCR Dry --- Dry --- --- 0
MW-13 CCR Dry --- Dry --- --- 0
MW-44 CCR Dry --- Dry --- --- 0
MW-48 CCR Dry --- Dry --- --- 0

MW-55R CCR Dry --- Dry --- --- 0
MW-1 Supplementary --- X --- X --- 2
MW-3 Supplementary --- X --- X --- 2
MW-5 Supplementary --- X --- X --- 2
MW-6 Supplementary --- X --- X --- 2
MW-7 CCR --- X --- X --- 2
MW-8 CCR --- X --- X --- 2
MW-15 Supplementary --- X --- X --- 2
MW-16 Supplementary --- X --- X --- 2

MW-17R Supplementary --- X --- X --- 2
MW-18 Supplementary --- X --- X --- 2
MW-19 Supplementary --- X --- X --- 2
MW-21 Supplementary --- X --- X --- 2

MW-23R Supplementary --- X --- X --- 2
MW-36R Supplementary --- X --- X --- 2
MW-38R Supplementary --- X --- X --- 2
MW-40R CCR --- NS --- NS --- 0
MW-43 CCR --- NS --- NS --- 0

MW-49A CCR --- X --- X --- 2
MW-50A CCR --- NS --- NS --- 0
MW-51 CCR --- Dry --- Dry --- 0
MW-52 Supplementary --- X --- X --- 2
MW-56 Supplementary --- X --- X --- 2
MW-57 Supplementary --- X --- X --- 2
MW-60 Supplementary --- X --- X --- 2
MW-61 CCR --- X --- X --- 2
MW-74 CCR --- X --- NS --- 1
MW-75 CCR --- X --- X --- 2
MW-76 CCR --- NS --- NS --- 0

MW-78S Supplementary --- X --- NS --- 1
MW-81 Supplementary --- X --- X --- 2

MW-82S Supplementary --- X --- X --- 2
MW-87 CCR --- X --- X --- 2
DMX-3 Supplementary --- X --- X --- 2
DMX-4 Supplementary --- X --- X --- 2
DMX-6 Supplementary --- X --- X --- 2

Sample Date(s)
 (Monitoring Program)

Number of Field Original Samples 
Collected in 2020(b)

Monitoring System 
Well TypeCCR UNIT

CWTP

DFADA

Multiunit 1

Four Corners Power Plant
Fruitland, NM
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Annual Groundwater Monitoring and Corrective Action Report for 2020  
 

Table 2-2
CCR Groundwater Monitoring Event Summary for 2020

Well ID
June 17 - 20, 2020

(Detection)
June 18 - 23, 2020

(Assessment)
November 2-5, 2020

(Detection)
November 6-8, 2020

(Assessment)
November 4, 2020 
(Characterization)

Sample Date(s)
 (Monitoring Program)

Number of Field Original Samples 
Collected in 2020(b)

Monitoring System 
Well TypeCCR UNIT

MW-88 CCR Dry --- Dry --- --- 0
MW-89 CCR Dry --- Dry --- --- 0
MW-90 CCR Dry --- Dry --- --- 0
MW-66 CCR --- X --- X --- 2
MW-67 CCR --- X --- X --- 2
MW-68 CCR --- X --- X --- 2
MW-69 CCR --- X --- X --- 2
MW-70 CCR --- X --- X --- 2

MW-71(a) CCR --- X --- X --- 2
MW-72(a) CCR --- X --- X --- 2
MW-73(a) CCR --- X --- X --- 2
MW-83 CCR --- X --- X --- 2
MW-84 CCR --- X --- X --- 2
MW-85 CCR --- X --- X --- 2
MW-86 CCR --- --- --- --- --- 2
CM-01 Extraction --- --- --- --- X 1
CM-02 Extraction --- --- --- --- X 1
CM-03 Extraction --- --- --- --- X 1
CM-04 Extraction --- --- --- --- X 1

App III
App III, Detected App 

IV, Supplementary 
Analytes

App III
App III, App IV, 
Supplementary 

Analytes

App IV, Supplementary 
Analytes 94

Notes:

(b) Totals exclude field duplicate samples.
X - Well Monitored
NS - Not Enough Water to Sample
--- - Well Not Monitored

Abbreviations:
App - Appendix DFADA - Dry Fly Ash Disposal Area
CCR - coal combustion residuals RWP - Return Water Pond
CWTP - Combined Waste Treatment Pond URS - Upper Retention Sump

(a) Background wells for both the CWTP and URS.

Analyzed Constituents

RWP

URS

Four Corners Power Plant
Fruitland, NM
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Annual Groundwater Monitoring and Corrective Action Report for 2020  
 

Table 2-3
Aquifer Properties and Groundwater Flow Calculations

Hydrogeologic Unit
(CCR Unit)

Estimated 
Hydraulic 

Conductivity
[ft/d]

Estimated 
Effective 
Porosity
[Vol/Vol] Sampling Event

Calculated Hydraulic 
Gradient

[ft/ft]

Calculated 
Groundwater 

Flow Direction 
[degrees from 

North]

Estimated 
Groundwater 

Flow Rate
[ft/d]

June 2020 0.0007 325 0.02
November 2020 0.0006 323 0.01

June 2020 0.03 253 0.0002
November 2020 0.03 258 0.0002

Notes: References:
CCR - Coal Combustion Residuals (a) AECOM, 2017
CWTP - Combined Waste Treatment Pond (b) Freeze, R.A. and Cherry, J.A., 1979.
d - day
ft - feet
URS - Upper Retention Sump  
Vol/Vol - volume per volume

Pictured Cliffs Sandstone
(URS and CWTP) 6.0(a) 0.25(b)

Lewis Shale
(Multiunit 1) 0.00028(b) 0.05(b)

APS Four Corners Power Plant
Fruitland, New Mexico January 31, 2021 Page 1 of 1
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Well Identification
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* Well not used in groundwater contouring
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FCPP Four Corners Power Plant
ft amsl Feet above mean sea level



Notes and Abbreviations:
MW-07
5129.64

Well Identification
Groundwater Elevation (ft amsl)

NM Not Measured
* Well not used in groundwater contouring

CCR Coal Combustion Residuals
FCPP Four Corners Power Plant
ft amsl Feet above mean sea level
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Potentiometric Surface Map
November 2020

Arizona Public Service
Four Corners Power Plant

Fruitland, New Mexico

The map shown here has been created with all due and reasonable care and is strictly for use with
Wood Environment & Infrastructure Solutions, Inc. Project Number 14-2020-2015.  This map has not

been certified by a licensed land surveyor, and any third party use of this map comes without warranties of
any kind.  Wood Environment & Infrastructure Solutions, Inc. assumes no liability, direct or indirect,

whatsoever for any such third party or unintended use.
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Molybdenum Iso-Concentration
Map for Multiunit 1 - June 2020

Arizona Public Service
Four Corners Power Plant

Fruitland, New Mexico

The map shown here has been created with all due and reasonable care and is strictly for use with
Wood Environment & Infrastructure Solutions, Inc. Project Number 14-2020-2015.  This map has not

been certified by a licensed land surveyor, and any third party use of this map comes without warranties of
any kind.  Wood Environment & Infrastructure Solutions, Inc. assumes no liability, direct or indirect,

whatsoever for any such third party or unintended use.
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Notes:
MW-57
5049.84

Well identification
Groundwater Elevation (ft amsl) measured 
in June 2020

* Well not used in groundwater contouring
0.0064 Molybdenum concentration (mg/L)

NS Not Sampled
1 Not enough water to sample
2 No pump in well
3 Well not selected for sampling

GWPS Groundwater Protection Standard
CCR Coal Combustion Residuals

ft amsl Feet above mean sea level
mg/L milligram per liter
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MW-57
5049.84

Well identification
Groundwater Elevation (ft amsl) measured 
in November 2020

* Well not used in groundwater contouring
0.058 Molybdenum concentration (mg/L)

NS Not Sampled
1 Not enough water to sample
2 No pump in well
3 Well not selected for sampling

GWPS Groundwater Protection Standard
CCR Coal Combustion Residuals

ft amsl Feet above mean sea level
mg/L milligram per liter
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Molybdenum Iso-Concentration
Map for Multiunit 1 - November 2020

Arizona Public Service
Four Corners Power Plant

Fruitland, New Mexico

The map shown here has been created with all due and reasonable care and is strictly for use with
Wood Environment & Infrastructure Solutions, Inc. Project Number 14-2020-2015.  This map has not

been certified by a licensed land surveyor, and any third party use of this map comes without warranties of
any kind.  Wood Environment & Infrastructure Solutions, Inc. assumes no liability, direct or indirect,

whatsoever for any such third party or unintended use.
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Notes:
MW-57
5049.84

Well identification
Groundwater Elevation (ft amsl) measured 
in June 2020

* Well not used in groundwater contouring
0.0020 Cobalt concentration (mg/L)

NS Not Sampled
1 Not enough water to sample
2 No pump in well
3 Well not selected for sampling

GWPS Groundwater Protection Standard
CCR Coal Combustion Residuals

ft amsl Feet above mean sea level
mg/L milligram per liter
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Cobalt Iso-Concentration
Map for Multiunit 1 - June 2020

Arizona Public Service
Four Corners Power Plant

Fruitland, New Mexico

The map shown here has been created with all due and reasonable care and is strictly for use with
Wood Environment & Infrastructure Solutions, Inc. Project Number 14-2020-2015.  This map has not

been certified by a licensed land surveyor, and any third party use of this map comes without warranties of
any kind.  Wood Environment & Infrastructure Solutions, Inc. assumes no liability, direct or indirect,

whatsoever for any such third party or unintended use.
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Notes:
MW-57
5049.84

Well identification
Groundwater Elevation (ft amsl) measured 
in November 2020

* Well not used in groundwater contouring
0.0020 Cobalt concentration (mg/L)

NS Not Sampled
1 Not enough water to sample
2 No pump in well
3 Well not selected for sampling

GWPS Groundwater Protection Standard
CCR Coal Combustion Residuals

ft amsl Feet above mean sea level
mg/L milligram per liter
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Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

11/7/2015 5149.32 27.35 5121.97
4/25/2016 5149.32 27.04 5122.28
6/4/2016 5149.32 26.85 5122.47

8/20/2016 5149.32 25.68 5123.64
9/12/2016 5149.32 25.61 5123.71
10/20/2016 5149.32 26.36 5122.96
1/31/2017 5149.32 23.08 5126.24 36.04
4/16/2017 5149.32 20.95 5128.37
5/1/2017 5149.32 20.83 5128.49

5/28/2017 5149.32 20.59 5128.73
6/20/2017 5149.32 20.21 5129.11
7/20/2017 5149.32 19.93 5129.39
8/8/2017 5149.32 19.83 5129.49

8/15/2017 5149.32 19.91 5129.41
9/9/2017 5149.32 19.97 5129.35

10/11/2017 5149.32 19.72 5129.6
3/15/2018 5149.32 20.07 5129.25
5/31/2018 5149.32 20.62 5128.7
11/2/2018 5149.32 21.55 5127.77
3/16/2019 5149.32 20.59 5128.73
5/13/2019 5149.32 20.54 5128.78
11/18/2019 5149.32 19.43 5129.89
6/17/2020 5149.32 19.54 5129.78 35.7
11/3/2020 5149.32 19.68 5129.64

MW-7

APS Four Corners Power Plant
Fruitland, New Mexico Page B-5



Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

11/6/2015 5122.56 46.9 5075.66
11/7/2015 5122.56 46.56 5076.00
4/25/2016 5122.56 44.76 5077.80
6/4/2016 5122.56 45.52 5077.04

8/20/2016 5122.56 45.95 5076.61
9/12/2016 5122.56 47.11 5075.45
10/20/2016 5122.56 48.07 5074.49
1/31/2017 5122.56 46.94 5075.62
4/16/2017 5122.56 45.82 5076.74
5/1/2017 5122.56 46.59 5075.97

5/28/2017 5122.56 47.19 5075.37
6/20/2017 5122.56 Dry
7/20/2017 5122.56 47.68 5074.88
8/8/2017 5122.56 47.57 5074.99

8/15/2017 5122.56 47.44 5075.12
9/9/2017 5122.56 47.39 5075.17

10/11/2017 5122.56 47.49 5075.07
3/15/2018 5122.56 47.51 5075.05
5/31/2018 5122.56 45.56 5077.00
11/2/2018 5122.56 46.12 5076.44
3/16/2019 5122.56 45.96 5076.60
5/13/2019 5122.56 45.68 5076.88
11/18/2019 5122.56 39.18 5083.38
6/18/2020 5122.56 35.38 5087.18 49.4
11/3/2020 5122.56 34.54 5088.02

MW-8

APS Four Corners Power Plant
Fruitland, New Mexico Page B-6



Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

11/7/2015 5264.70 44.75 5219.95
12/1/2015 5264.70 45.29 5219.41
4/25/2016 5264.70 44.6 5220.10
6/4/2016 5264.70 Dry

8/20/2016 5264.70 Dry
9/12/2016 5264.70 Dry
10/19/2016 5264.70 Dry
1/31/2017 5264.70 Dry
4/16/2017 5264.70 Dry
5/1/2017 5264.70 Dry

5/28/2017 5264.70 Dry
6/20/2017 5264.70 Dry
7/20/2017 5264.70 Dry
8/8/2017 5264.70 Dry

8/15/2017 5264.70 Dry
9/9/2017 5264.70 44.68 5220.02

10/11/2017 5264.70 Dry
3/15/2018 5264.70 Dry

ABANDONED ON 4/9/2018

MW-12R

APS Four Corners Power Plant
Fruitland, New Mexico Page B-7



Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

11/7/2015 5137.43 Dry
4/25/2016 5137.43 25.70 5111.73
6/4/2016 5137.43 25.46 5111.97

8/19/2016 5137.43 26.05 5111.38
9/12/2016 5137.43 24.90 5112.53
10/19/2016 5137.43 24.72 5112.71
1/31/2017 5137.43 24.34 5113.09
4/16/2017 5137.43 24.56 5112.87
5/1/2017 5137.43 24.47 5112.96

5/28/2017 5137.43 24.38 5113.05
6/20/2017 5137.43 24.29 5113.14
7/20/2017 5137.43 24.26 5113.17
8/8/2017 5137.43 24.19 5113.24

8/15/2017 5137.43 Dry
9/9/2017 5137.43 25.18 5112.25

10/11/2017 5137.43 24.14 5113.29
3/15/2018 5137.43 24.92 5112.51
5/31/2018 5137.43 24.86 5112.57
11/2/2018 5137.43 23.89 5113.54
4/2/2019 5137.43 24.78 5112.65

11/18/2019 5137.43 23.91 5113.52
6/17/2020 5137.43 24.06 5113.37 26.9
11/3/2020 5137.43 24.15 5113.28

MW-40R

APS Four Corners Power Plant
Fruitland, New Mexico Page B-8



Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

11/7/2015 5285.96 56.71 5229.25
12/1/2015 5285.96 57.45 5228.51
4/25/2016 5285.96 45.17 5240.79
6/4/2016 5285.96 45.44 5240.52

8/19/2016 5285.96 44.38 5241.58
9/12/2016 5285.96 45.40 5240.56
10/19/2016 5285.96 44.90 5241.06
1/31/2017 5285.96 44.23 5241.73
4/16/2017 5285.96 44.82 5241.14
5/1/2017 5285.96 44.98 5240.98

5/28/2017 5285.96 44.98 5240.98
6/20/2017 5285.96 45.06 5240.90
7/20/2017 5285.96 45.13 5240.83
8/8/2017 5285.96 45.22 5240.74

8/15/2017 5285.96 45.68 5240.28
9/9/2017 5285.96 45.32 5240.64

10/11/2017 5285.96 45.34 5240.62
3/15/2018 5285.96 49.23 5236.73
5/31/2018 5285.96 45.42 5240.54
11/2/2018 5285.96 45.29 5240.67
3/16/2019 5288.62 49.20 5239.42
5/13/2019 5288.62 49.28 5239.34
11/18/2019 5288.62 49.74 5238.88
6/17/2020 5288.62 50.21 5238.41 69.5
11/3/2020 5288.62 50.28 5238.34

MW-49A

APS Four Corners Power Plant
Fruitland, New Mexico Page B-9



Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

11/3/2015 5335.67 43.69 5291.98
11/8/2015 5335.67 43.84 5291.83
11/14/2015 5335.67 43.95 5291.72
12/1/2015 5335.67 43.85 5291.82
4/25/2016 5335.67 43.23 5292.44
6/4/2016 5335.67 43.36 5292.31

8/19/2016 5335.67 43.16 5292.51
9/12/2016 5335.67 43.18 5292.49
10/19/2016 5335.67 43.07 5292.6
1/31/2017 5335.67 43.38 5292.29
4/16/2017 5335.67 43.25 5292.42
5/1/2017 5335.67 43.24 5292.43

5/28/2017 5335.67 43.33 5292.34
6/20/2017 5335.67 43.39 5292.28
7/20/2017 5335.67 43.49 5292.18
8/8/2017 5335.67 Dry

8/15/2017 5335.67 Dry
9/9/2017 5335.67 43.51 5292.16

10/11/2017 5335.67 43.52 5292.15
3/15/2018 5335.67 43.46 5292.21
5/31/2018 5335.67 Dry
11/2/2018 5335.67 Dry
4/2/2019 5335.67 43.62 5292.05

11/19/2019 5335.97 43.39 5292.58
6/16/2020 5335.67 43.47 5292.2 45.1
11/3/2020 5335.67 Dry

MW-50A

APS Four Corners Power Plant
Fruitland, New Mexico Page B-10



Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

11/7/2015 5144.10 14.41 5129.69
4/25/2016 5144.10 15.45 5128.65
6/4/2016 5144.10 13.66 5130.44

8/19/2016 5144.10 13.66 5130.44
9/12/2016 5144.10 14.02 5130.08
10/19/2016 5144.10 14.28 5129.82
1/31/2017 5144.10 14.03 5130.07
4/16/2017 5144.10 13.96 5130.14
5/1/2017 5144.10 14.43 5129.67

5/28/2017 5144.10 14.30 5129.80
6/20/2017 5144.10 14.45 5129.65
7/20/2017 5144.10 14.47 5129.63
8/8/2017 5144.10 14.69 5129.41

8/15/2017 5144.10 15.33 5128.77
9/9/2017 5144.10 14.76 5129.34

10/11/2017 5144.10 14.47 5129.63
3/15/2018 5144.10 13.98 5130.12
5/31/2018 5144.10 14.08 5130.02
11/2/2018 5144.10 14.26 5129.84
12/4/2019 5144.10 14.35 5129.75
6/17/2020 5144.1 14.41 5129.69 27.6
11/3/2020 5144.10 14.68 5129.42

MW-60

APS Four Corners Power Plant
Fruitland, New Mexico Page B-11



Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

11/3/2015 5129.19 24.70 5104.49
4/25/2016 5129.19 24.64 5104.55
6/4/2016 5129.19 25.18 5104.01

8/19/2016 5129.19 25.38 5103.81
9/12/2016 5129.19 25.55 5103.64
10/19/2016 5129.19 25.94 5103.25
1/31/2017 5129.19 26.10 5103.09
4/16/2017 5129.19 26.32 5102.87
5/1/2017 5129.19 23.36 5105.83

5/28/2017 5129.19 26.48 5102.71
6/20/2017 5129.19 26.56 5102.63
7/20/2017 5129.19 26.67 5102.52
8/8/2017 5129.19 26.69 5102.50

8/15/2017 5129.19 26.75 5102.44
9/9/2017 5129.19 26.81 5102.38

10/11/2017 5129.19 26.79 5102.40
3/15/2018 5129.19 26.93 5102.26
5/31/2018 5129.19 27.31 5101.88
11/2/2018 5129.19 27.61 5101.58
3/16/2019 5129.19 27.70 5101.49
5/13/2019 5129.19 27.78 5101.41
11/18/2019 5129.19 27.92 5101.27
6/17/2020 5129.19 28.35 5100.84 34.2
11/3/2020 5129.19 28.56 5100.63

MW-61

APS Four Corners Power Plant
Fruitland, New Mexico Page B-12



Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

11/5/2015 5341.87 11.53 5330.34
4/25/2016 5341.87 11.15 5330.72
6/4/2016 5341.87 11.31 5330.56

8/20/2016 5341.87 10.98 5330.89
9/12/2016 5341.87 11.00 5330.87
10/19/2016 5341.87 11.63 5330.24
1/31/2017 5341.87 11.26 5330.61
4/16/2017 5341.87 11.58 5330.29
5/1/2017 5341.87 11.39 5330.48

5/28/2017 5341.87 11.69 5330.18
6/20/2017 5341.87 11.54 5330.33
7/20/2017 5341.87 11.94 5329.93
8/8/2017 5341.87 12.05 5329.82

8/15/2017 5341.87 12.02 5329.85
9/9/2017 5341.87 11.83 5330.04

10/11/2017 5341.87 11.78 5330.09
4/6/2018 5341.87 11.44 5330.43

5/31/2018 5341.87 11.61 5330.26
11/2/2018 5341.87 11.71 5330.16
4/1/2019 5341.87 12.04 5329.83
5/6/2019 5341.87 12.06 5329.81

12/3/2019 5341.87 11.59 5330.28
6/16/2020 5341.87 11.64 5330.23 22.9
11/2/2020 5341.87 11.55 5330.32

MW-62

APS Four Corners Power Plant
Fruitland, New Mexico Page B-13



Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

11/4/2015 5337.02 6.70 5330.32
4/25/2016 5337.02 6.70 5330.32
6/4/2016 5337.02 6.34 5330.68

8/20/2016 5337.02 6.33 5330.69
9/12/2016 5337.02 6.58 5330.44
10/19/2016 5337.02 7.00 5330.02
1/31/2017 5337.02 6.61 5330.41
4/16/2017 5337.02 7.11 5329.91
5/1/2017 5337.02 6.78 5330.24

5/28/2017 5337.02 7.33 5329.69
6/20/2017 5337.02 6.96 5330.06
7/20/2017 5337.02 7.47 5329.55
8/8/2017 5337.02 7.58 5329.44

8/15/2017 5337.02 7.60 5329.42
9/9/2017 5337.02 7.29 5329.73

10/11/2017 5337.02 7.51 5329.51
3/15/2018 5337.02 7.14 5329.88
4/6/2018 5337.02 7.17 5329.85

5/31/2018 5337.02 7.14 5329.88
11/2/2018 5337.02 7.06 5329.96
4/1/2019 5337.02 7.47 5329.55
5/6/2019 5337.02 7.53 5329.49

12/3/2019 5337.02 6.89 5330.13
6/16/2020 5337.02 7.13 5329.89 18.9
11/2/2020 5337.02 6.96 5330.06
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Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

11/5/2015 5337.66 6.80 5330.86
4/25/2016 5337.66 6.75 5330.91
6/4/2016 5337.66 6.62 5331.04

8/20/2016 5337.66 6.63 5331.03
9/12/2016 5337.66 6.76 5330.90
10/19/2016 5337.66 7.08 5330.58
1/31/2017 5337.66 6.86 5330.80
4/16/2017 5337.66 7.25 5330.41
5/1/2017 5337.66 6.97 5330.69

5/28/2017 5337.66 7.53 5330.13
6/20/2017 5337.66 7.27 5330.39
7/20/2017 5337.66 7.56 5330.10
8/8/2017 5337.66 7.61 5330.05

8/15/2017 5337.66 7.62 5330.04
9/9/2017 5337.66 7.41 5330.25

10/11/2017 5337.66 7.49 5330.17
3/15/2018 5337.66 7.23 5330.43
4/6/2018 5337.66 7.26 5330.40

5/31/2018 5337.66 7.31 5330.35
11/2/2018 5337.66 7.16 5330.50
4/1/2019 5337.66 7.41 5330.25
5/6/2019 5337.66 7.58 5330.08

12/3/2019 5337.66 7.09 5330.57
6/16/2020 5337.66 7.34 5330.32 20
11/2/2020 5337.66 7.01 5330.65

MW-64

APS Four Corners Power Plant
Fruitland, New Mexico Page B-15



Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

11/5/2015 5339.74 8.72 5331.02
4/25/2016 5339.74 8.5 5331.24
6/4/2016 5339.74 8.64 5331.10

8/20/2016 5339.74 8.36 5331.38
9/12/2016 5339.74 8.41 5331.33
10/19/2016 5339.74 8.86 5330.88
1/31/2017 5339.74 8.71 5331.03
4/16/2017 5339.74 8.84 5330.90
5/1/2017 5339.74 8.81 5330.93

5/28/2017 5339.74 9.22 5330.52
6/20/2017 5339.74 9.14 5330.60
7/20/2017 5339.74 9.38 5330.36
8/8/2017 5339.74 9.36 5330.38

8/15/2017 5339.74 9.42 5330.32
9/9/2017 5339.74 9.33 5330.41

10/11/2017 5339.74 9.23 5330.51
3/15/2018 5339.74 8.98 5330.76
4/6/2018 5339.74 8.93 5330.81

5/31/2018 5339.74 9.09 5330.65
11/2/2018 5339.74 9.09 5330.65
4/1/2019 5339.74 9.14 5330.60
5/6/2019 5339.74 9.14 5330.60

12/3/2019 5339.74 9.03 5330.71
6/16/2020 5339.74 9.2 5330.54 20.6
11/2/2020 5339.74 8.99 5330.75

MW-65

APS Four Corners Power Plant
Fruitland, New Mexico Page B-16



Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

11/3/2015 5344.69 12.87 5331.82
11/5/2015 5344.69 13.05 5331.64
12/1/2015 5344.69 12.93 5331.76
3/4/2016 5344.69 12.91 5331.78
4/5/2016 5344.69 12.6 5332.09
6/4/2016 5344.69 13.02 5331.67

8/20/2016 5344.69 12.03 5332.66
9/12/2016 5344.69 12.13 5332.56
10/19/2016 5344.69 12.54 5332.15
2/1/2017 5344.69 12.76 5331.93

4/16/2017 5344.69 12.78 5331.91
5/1/2017 5344.69 12.92 5331.77

5/28/2017 5344.69 13.18 5331.51
6/20/2017 5344.69 13.3 5331.39
7/20/2017 5344.69 13.36 5331.33
8/8/2017 5344.69 13.67 5331.02

8/15/2017 5344.69 13.79 5330.90
9/9/2017 5344.69 13.65 5331.04

10/11/2017 5344.69 13.43 5331.26
3/15/2018 5344.69 13.07 5331.62
5/31/2018 5344.69 13.21 5331.48
11/2/2018 5344.69 14.47 5330.22
3/13/2019 5344.69 14.1 5330.59
5/6/2019 5344.69 14.72 5329.97

12/3/2019 5344.69 14.53 5330.16
6/16/2020 5344.69 14.72 5329.97 33
11/2/2020 5344.69 14.47 5330.22
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Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

10/6/2015 5356.42 25.10 5331.32
11/4/2015 5356.42 24.51 5331.91
11/6/2015 5356.42 24.51 5331.91
12/1/2015 5356.42 24.60 5331.82
3/4/2016 5356.42 24.60 5331.82

4/25/2016 5356.42 24.58 5331.84
6/4/2016 5356.42 24.28 5332.14

8/20/2016 5356.42 23.74 5332.68
9/12/2016 5356.42 23.83 5332.59
10/19/2016 5356.42 24.59 5331.83
1/31/2017 5356.42 24.44 5331.98
4/16/2017 5356.42 24.59 5331.83
5/1/2017 5356.42 24.71 5331.71

5/28/2017 5356.42 24.91 5331.51
6/20/2017 5356.42 25.13 5331.29
7/20/2017 5356.42 25.12 5331.30
8/8/2017 5356.42 25.46 5330.96

8/15/2017 5356.42 25.44 5330.98
9/9/2017 5356.42 25.58 5330.84

10/11/2017 5356.42 25.16 5331.26
3/15/2018 5356.42 24.26 5332.16
5/31/2018 5356.42 25.14 5331.28
11/2/2018 5352.76 22.26 5330.50
3/13/2019 5352.76 21.96 5330.80
5/6/2019 5352.76 22.52 5330.24

12/2/2019 5352.76 22.57 5330.19
6/16/2020 5352.76 22.49 5330.27 32.7
11/2/2020 5352.76 22.41 5330.35

MW-67

APS Four Corners Power Plant
Fruitland, New Mexico Page B-18



Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

10/6/2015 5353.58 21.21 5332.37
11/3/2015 5353.58 20.54 5333.04
11/6/2015 5353.58 20.58 5333.00
12/1/2015 5353.58 20.48 5333.10
4/25/2016 5353.58 20.00 5333.58
6/4/2016 5353.58 20.81 5332.77

8/19/2016 5353.58 19.21 5334.37
9/12/2016 5353.58 19.40 5334.18
10/19/2016 5353.58 19.67 5333.91
1/31/2017 5353.58 19.58 5334.00
4/16/2017 5353.58 19.76 5333.82
5/1/2017 5353.58 20.13 5333.45

5/28/2017 5353.58 20.20 5333.38
6/20/2017 5353.58 20.64 5332.94
7/20/2017 5353.58 19.27 5334.31
8/8/2017 5353.58 20.97 5332.61

8/15/2017 5353.58 21.02 5332.56
9/9/2017 5353.58 20.97 5332.61

10/11/2017 5353.58 20.24 5333.34
3/15/2018 5353.58 19.92 5333.66
5/31/2018 5353.58 20.34 5333.24
11/2/2018 5353.58 22.31 5331.27
3/15/2019 5353.58 22.33 5331.25
5/6/2019 5353.58 22.49 5331.09

12/2/2019 5353.58 22.11 5331.47
6/16/2020 5353.58 22.36 5331.22 29.7
11/2/2020 5353.58 22.31 5331.27
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Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

10/6/2015 5357.66 23.70 5333.96
11/3/2015 5357.66 23.09 5334.57
11/4/2015 5357.66 23.11 5334.55
12/1/2015 5357.66 23.01 5334.65
3/4/2016 5357.66 22.64 5335.02

4/25/2016 5357.66 22.20 5335.46
6/4/2016 5357.66 23.32 5334.34

8/19/2016 5357.66 21.65 5336.01
9/12/2016 5357.66 21.83 5335.83
10/19/2016 5357.66 22.33 5335.33
1/31/2017 5357.66 22.39 5335.27
4/16/2017 5357.66 22.36 5335.30
5/1/2017 5357.66 22.77 5334.89

5/28/2017 5357.66 23.37 5334.29
6/20/2017 5357.66 23.75 5333.91
7/20/2017 5357.66 23.38 5334.28
8/8/2017 5357.66 23.86 5333.80

8/15/2017 5357.66 23.86 5333.80
9/9/2017 5357.66 23.87 5333.79

10/11/2017 5357.66 23.08 5334.58
3/15/2018 5357.66 22.62 5335.04
5/31/2018 5357.66 22.81 5334.85
11/2/2018 5357.66 25.58 5332.08
3/13/2019 5357.66 25.71 5331.95
5/6/2019 5357.66 26.11 5331.55

12/2/2019 5357.66 25.69 5331.97
6/16/2020 5357.66 26.16 5331.50 37.4
11/2/2020 5357.66 26.35 5331.31
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Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

10/5/2015 5371.12 37.89 5333.23
11/3/2015 5371.12 37.33 5333.79
11/9/2015 5371.12 37.48 5333.64
12/1/2015 5371.12 37.33 5333.79
3/4/2016 5371.12 37.07 5334.05

4/25/2016 5371.12 36.70 5334.42
6/4/2016 5371.12 37.32 5333.80

8/20/2016 5371.12 36.45 5334.67
9/12/2016 5371.12 36.38 5334.74
10/19/2016 5371.12 36.59 5334.53
2/1/2017 5371.12 36.95 5334.17

4/25/2017 5371.12 36.70 5334.42
5/1/2017 5371.12 36.97 5334.15

5/28/2017 5371.12 37.44 5333.68
6/20/2017 5371.12 37.57 5333.55
7/20/2017 5371.12 37.70 5333.42
8/8/2017 5371.12 37.77 5333.35

8/15/2017 5371.12 37.93 5333.19
9/9/2017 5371.12 37.91 5333.21

10/11/2017 5371.12 37.59 5333.53
3/15/2018 5371.12 37.19 5333.93
5/31/2018 5371.12 37.08 5334.04
11/2/2018 5371.12 39.13 5331.99
3/13/2019 5371.12 39.03 5332.09
5/6/2019 5371.12 39.66 5331.46

12/3/2019 5371.12 39.88 5331.24
6/16/2020 5371.12 40.01 5331.11 52
11/2/2020 5371.12 40.21 5330.91

MW-70

APS Four Corners Power Plant
Fruitland, New Mexico Page B-21



Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

3/5/2016 5362.91 31.50 5331.41
4/25/2016 5362.91 31.41 5331.50
6/4/2016 5362.91 31.69 5331.22

8/19/2016 5362.91 31.34 5331.57
9/12/2016 5362.91 31.21 5331.70
10/19/2016 5362.91 31.58 5331.33
1/31/2017 5362.91 31.51 5331.40
4/16/2017 5362.91 31.50 5331.41
5/1/2017 5362.91 31.49 5331.42

5/28/2017 5362.91 31.70 5331.21
6/20/2017 5362.91 31.72 5331.19
7/20/2017 5362.91 31.71 5331.20
8/8/2017 5362.91 31.72 5331.19

8/15/2017 5362.91 31.66 5331.25
9/9/2017 5362.91 31.89 5331.02

10/11/2017 5362.91 31.82 5331.09
3/15/2018 5362.91 31.18 5331.73
5/31/2018 5362.91 31.71 5331.20
11/2/2018 5362.91 32.09 5330.82
3/13/2019 5362.91 32.25 5330.66
5/6/2019 5362.91 32.29 5330.62

12/2/2019 5362.91 32.11 5330.80
6/16/2020 5362.91 32.26 5330.65 49.29
11/2/2020 5362.91 32.17 5330.74
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Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

3/5/2016 5381.62 49.72 5331.90
4/25/2016 5381.62 49.12 5332.50
6/4/2016 5381.62 49.76 5331.86

8/19/2016 5381.62 49.54 5332.08
9/12/2016 5381.62 49.43 5332.19
10/19/2016 5381.62 49.49 5332.13
1/31/2017 5381.62 49.49 5332.13
4/16/2017 5381.62 49.37 5332.25
5/1/2017 5381.62 49.33 5332.29

5/28/2017 5381.62 49.63 5331.99
6/20/2017 5381.62 49.65 5331.97
7/20/2017 5381.62 49.68 5331.94
8/8/2017 5381.62 49.68 5331.94

8/15/2017 5381.62 49.54 5332.08
9/9/2017 5381.62 49.75 5331.87

10/11/2017 5381.62 49.81 5331.81
3/15/2018 5381.62 49.21 5332.41
5/31/2018 5381.62 49.65 5331.97
11/2/2018 5381.62 50.06 5331.56
3/14/2019 5381.62 50.12 5331.50
5/6/2019 5381.62 49.98 5331.64

11/18/2019 5381.62 50.17 5331.45
6/16/2020 5381.62 50.12 5331.50 63.53
11/2/2020 5381.62 50.39 5331.23

MW-72

APS Four Corners Power Plant
Fruitland, New Mexico Page B-23



Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

1/31/2017 5353.95 23.99 5329.96
4/16/2017 5353.95 24.38 5329.57
5/1/2017 5353.95 24.28 5329.67

5/28/2017 5353.95 24.29 5329.66
6/20/2017 5353.95 24.54 5329.41
7/20/2017 5353.95 25.27 5328.68
8/8/2017 5353.95 25.47 5328.48

8/15/2017 5353.95 25.74 5328.21
9/9/2017 5353.95 25.32 5328.63

10/11/2017 5353.95 24.59 5329.36
3/15/2018 5353.95 23.90 5330.05
5/31/2018 5353.95 24.86 5329.09
11/2/2018 5353.95 24.89 5329.06
3/13/2019 5353.95 24.34 5329.61
5/6/2019 5353.95 25.31 5328.64

11/18/2019 5353.95 24.73 5329.22
6/16/2020 5353.95 24.71 5329.24 47.05
11/2/2020 5353.95 24.33 5329.62
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Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

1/31/2017 5219.09 16.53 5202.56
4/16/2017 5219.09 16.61 5202.48 20.86
5/1/2017 5219.09 16.76 5202.33

5/28/2017 5219.09 17.12 5201.97
6/20/2017 5219.09 17.61 5201.48
7/20/2017 5219.09 18.46 5200.63
8/8/2017 5219.09 18.94 5200.15

8/15/2017 5219.09 19.67 5199.42
9/9/2017 5219.09 19.36 5199.73

10/11/2017 5219.09 19.67 5199.42
3/15/2018 5219.09 16.54 5202.55
5/31/2018 5219.09 17.69 5201.40
11/2/2018 5219.09 19.92 5199.17
3/16/2019 5219.09 16.65 5202.44
5/13/2019 5219.09 17.19 5201.90
11/18/2019 5219.09 19.84 5199.25
6/16/2020 5219.09 18.68 5200.41 42.39
11/2/2020 5219.09 20.08 5199.01
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Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

4/16/2017 5126.80 24.42 5102.38 41.85
5/1/2017 5126.80 24.48 5102.32

5/28/2017 5126.80 24.64 5102.16
6/20/2017 5126.80 24.71 5102.09
7/20/2017 5126.80 24.88 5101.92
8/8/2017 5126.80 24.89 5101.91

8/15/2017 5126.80 24.93 5101.87
9/9/2017 5126.80 25.02 5101.78

10/11/2017 5126.80 24.95 5101.85
3/15/2018 5126.80 25.13 5101.67
5/31/2018 5126.80 25.54 5101.26
11/2/2018 5126.80 25.92 5100.88
3/16/2019 5126.80 26.04 5100.76
5/13/2019 5126.80 26.11 5100.69
11/18/2019 5126.80 26.08 5100.72
6/17/2020 5126.80 26.85 5099.95 43
11/3/2020 5126.80 27.03 5099.77
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Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

4/16/2017 5116.23 Dry 29.34
5/1/2017 5116.23 Dry

5/28/2017 5116.23 Dry
6/20/2017 5116.23 Dry
7/20/2017 5116.23 28.78 5087.45
8/8/2017 5116.23 Dry

8/15/2017 5116.23 Dry
9/9/2017 5116.23 27.76 5088.47

10/11/2017 5116.23 Dry
3/15/2018 5116.23 26.79 5089.44
5/31/2018 5116.23 Dry
11/2/2018 5116.23 Dry
4/2/2019 5116.23 27.44 5088.79

11/18/2019 5116.23 23.98 5092.25
6/18/2020 5116.23 27.26 5088.97 34.93
11/3/2020 5116.23 27.42 5088.81
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Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

12/15/2018 5343.15 13.38 5329.77
3/13/2019 5343.15 13.40 5329.75
5/6/2019 5343.15 13.47 5329.68

12/2/2019 5343.15 13.31 5329.84
6/16/2020 5343.15 13.29 5329.86 30.64
11/2/2020 5343.15 13.26 5329.89
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Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

12/15/2018 5338.23 8.39 5329.84
3/13/2019 5338.23 7.85 5330.38
5/6/2019 5338.23 8.42 5329.81

12/2/2019 5338.23 8.17 5330.06
6/16/2020 5338.23 8.26 5329.97 28.89
11/2/2020 5338.23 8.13 5330.1
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Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

12/15/2018 5352.78 22.53 5330.25
3/13/2019 5352.78 22.16 5330.62
5/6/2019 5352.78 22.83 5329.95

12/2/2019 5352.78 22.48 5330.30
6/16/2020 5352.78 22.68 5330.1 29.09
11/2/2020 5352.78 22.51 5330.27

MW-85

APS Four Corners Power Plant
Fruitland, New Mexico Page B-30



Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

12/15/2018 5338.76 9.08 5329.68
3/13/2019 5338.76 8.53 5330.23
5/6/2019 5338.76 9.08 5329.68

12/3/2019 5338.76 8.82 5329.94
6/16/2020 5338.76 8.99 5329.77 30.02
11/2/2020 5338.76 8.76 5330
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Appendix B - Groundwater Elevations and Hydrographs

Date of 
Measurement

Measuring Pt 
Elevation

Water 
Level

GW 
Elevation Well TD

12/15/2018 5076.53 Dry
3/13/2019 5076.53 31.95 5044.58
5/13/2019 5076.53 30.46 5046.07
11/18/2019 5076.53 30.62 5045.91
6/18/2020 5076.53 30.24 5046.29 47.24
11/3/2020 5076.53 31.86 5044.67
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ANALYTICAL LABORATORY REPORTS  



https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.eurofinsus.com/Env
mailto:Ken.Baker@Eurofinset.com










































https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.eurofinsus.com/Env
mailto:Ken.Baker@Eurofinset.com


































































































https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.eurofinsus.com/Env
mailto:Ken.Baker@Eurofinset.com












































































































https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.eurofinsus.com/Env
mailto:Ken.Baker@Eurofinset.com








































































































































































































































































https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.eurofinsus.com/Env
mailto:Ken.Baker@Eurofinset.com


















































































































































https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.eurofinsus.com/Env
mailto:Ken.Baker@Eurofinset.com
































































































https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.eurofinsus.com/Env
mailto:Ken.Baker@Eurofinset.com












































https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/services-we-offer/ask-the-expert
http://www.eurofinsus.com/Env
mailto:Ken.Baker@Eurofinset.com


































































































































































































































































 

 

APPENDIX D 
 

2020 DATA VALIDATION REPORT  

































































































































































































 

 

APPENDIX E 
 

GROUNDWATER QUALITY DATA TABLES  















































































































































 

 

APPENDIX F 
 

WOOD TECHNICAL MEMORANDUM DOCUMENTING THE STATISTICAL ANALYSIS 
OF APPENDIX III CONSTITUENT DATA COLLECTED FROM THE CWTP THROUGH 

DECEMBER 2019  











































































































































































 

 

APPENDIX G 
 

WOOD TECHNICAL MEMORANDUM DOCUMENTING THE STATISTICAL ANALYSIS 
OF APPENDIX III CONSTITUENT DATA COLLECTED FROM THE CWTP THROUGH 

JUNE 2020  



















































































































































































































 

 

APPENDIX H 
 

WOOD REPORT DOCUMENTING THE INSTALLATION AND TESTING OF PRE-
DESIGN WELLS AT THE URS  

























































































































 

 

APPENDIX I 
 

WOOD TECHNICAL MEMORANDUM DEMONSTRATING AN EVALUATION OF 
COBALT AND MOLYBDENUM EXCEEDANCES AT MW-87  







































 

 

APPENDIX J 
 

WOOD TECHNICAL MEMORANDUM DOCUMENTING AN EVALUATION OF 
EXTRACTION WELLS IN THE DISPOSAL AREA 

  

























































 

 

APPENDIX K 
 

WOOD SEMIANNUAL REPORT DOCUMENTING PROGRESS OF REMEDY SELECTION 
FOR MULTIUNIT 1 AND THE URS  

  









 

 

APPENDIX L 
 

SITE CCR GROUNDWATER MONITORING SYSTEM NOTIFICATIONS 




	ANNUAL GROUNDWATER MONITORING AND CORRECTIVE ACTION REPORT FOR 2020 Coal Combustion Residuals Rule Groundwater Monitoring System Compliance Four Corners Power Plant Fruitland, New Mexico
	TABLE OF CONTENTS
	List of Tables
	List of Figures
	List of Appendices
	List of Acronyms and Abbreviations

	1.0 INTRODUCTION
	1.1 Site Background
	1.1.1 Facility and CCR Unit Description
	1.1.2 Environmental Setting

	1.2 CCR Groundwater Monitoring System
	1.2.1 Monitoring System Description
	1.2.2 Implemented Changes to Monitoring System


	2.0 GROUNDWATER MONITORING PROGRAM
	2.1 Program Status
	2.1.1 Summary of Key Actions Completed
	2.1.2 Problems Encountered and Resolutions to Problems
	2.1.3 Groundwater Monitoring Program Transitions
	2.1.4 Alternative Source Demonstrations

	2.2 Monitoring Data Collected
	2.2.1 Water Level Monitoring
	2.2.2 Groundwater Flow Rate Estimation
	2.2.3 Sample Collection
	2.2.4 Sample Analysis and Data Validation
	2.2.5 Sample Results

	2.3 Statistical Analysis of Monitoring Data
	2.3.1 Evaluation of Appendix III Constituent Data
	2.3.2 Evaluation of Appendix IV Constituent Data


	3.0 CORRECTIVE ACTION PROGRAM
	3.1 Characterization of Potential Releases from CCR Units
	3.2 Notification to Landowners of Groundwater Impacts
	3.3 Corrective Measures Pre-Design Studies and Update on Remedy Selection
	3.4 Semiannual Progress Report on Remedy Selection for Multiunit 1 and the URS
	3.5 CCR Unit Closure Activities

	4.0 KEY ACTIVITIES FOR UPCOMING YEAR
	5.0 REFERENCES
	TABLES
	Table 1-1_CCR_Unit_Description
	Table 1-2_MWConstTable_FCPP_2021
	Table 2-1_BTVs_GWPS Summary_FCPP
	Table 2-2_MonitoringEventSummary_FCPP_2021
	Table 2-3_GroundwaterFlowEstimates_FCPP_2021

	FIGURES
	Figure1-1_SiteLocationMap
	Figure1-2_CCRUnits_MonitoringSystem_Summary
	Figure2-1_2020Q2_WL_11X17
	Figure2-2_2020Q4_WL_11X17
	Figure3-1_Q2_Molybdenum Iso-Concentration Contour for Multiunit 1
	Figure3-2_Q4_Molybdenum Iso-Concentration Contour for Multiunit 1
	Figure3-3_Q2_Cobalt Iso-Concentration Contour for Multiunit 1
	Figure3-4_Q4_Cobalt Iso-Concentration Contour for Multiunit 1
	Figure3-5_Q2_Q4_Fluoride_URS

	APPENDIX A - WOOD TECHNICAL MEMORANDUM DOCUMENTING AN ALTERNATIVE SOURCE DEMONSTRATION FOR THE CWTP
	TECHNICAL MEMORANDUM ALTERNATIVE SOURCE DEMONSTRATION FOR CALCIUM AT THE CWTP 
	1.0 INTRODUCTION
	2.0 EVALUATION OF POTENTIAL ALTERNATIVE SOURCES
	3.0 CONCLUSIONS AND RECOMMENDATIONS
	4.0 CERTIFICATION
	5.0 REFERENCES
	ATTACHMENT A


	APPENDIX B - GROUNDWATER ELEVATION DATA AND HYDROGRAPHS
	APPENDIX C - ANALYTICAL LABORATORY REPORTS
	1-J143999-1 UDS Level 2 Report Final Report
	1. Cover Page
	2. Table of Contents
	3. Definitions/Glossary
	4. Case Narrative
	5. Sample Summary
	6. Detection Summary
	7. Client Sample Results
	8. QC Sample Results
	9. QC Association Summary
	10. Lab Chronicle
	11. Certification Summary
	12. Method Summary
	13. Chain of Custody
	14. Receipt Checklists

	2-J144000-1 UDS Level 2 Report Rev(1) Final Report
	1. Cover Page
	2. Table of Contents
	3. Definitions/Glossary
	4. Case Narrative
	5. Sample Summary
	6. Detection Summary
	7. Client Sample Results
	8. QC Sample Results
	9. QC Association Summary
	10. Lab Chronicle
	11. Certification Summary
	12. Method Summary
	13. Chain of Custody
	14. Receipt Checklists

	3-J144001-1 UDS Level 2 Report Rev(1) Final Report
	1. Cover Page
	2. Table of Contents
	3. Definitions/Glossary
	4. Case Narrative
	5. Sample Summary
	6. Detection Summary
	7. Client Sample Results
	8. QC Sample Results
	9. QC Association Summary
	10. Lab Chronicle
	11. Certification Summary
	12. Method Summary
	13. Chain of Custody
	14. Receipt Checklists

	4-J144002-1 UDS Level 2 Report Final Report
	1. Cover Page
	2. Table of Contents
	3. Definitions/Glossary
	4. Case Narrative
	5. Sample Summary
	6. Detection Summary
	7. Client Sample Results
	8. QC Sample Results
	9. QC Association Summary
	10. Lab Chronicle
	11. Certification Summary
	12. Method Summary
	13. Chain of Custody
	14. Receipt Checklists

	5-APS - FC Rec'd (4) 6.26.20
	6-APS - FC Rec'd (8) 6.26.20
	7-APS - FC Rec'd (5) 6.26.20
	8-APS - FC Rec'd (10) 6.26.20
	9-APS - FC Rec'd (10)-2- 6.26.20
	10-J152659-1 UDS Level 2 Report Final Report
	1. Cover Page
	2. Table of Contents
	3. Definitions/Glossary
	4. Case Narrative
	5. Sample Summary
	6. Detection Summary
	7. Client Sample Results
	8. QC Sample Results
	9. QC Association Summary
	10. Lab Chronicle
	11. Certification Summary
	12. Method Summary
	13. Chain of Custody
	14. Receipt Checklists

	11-J152660-1 UDS Level 2 Report Final Report
	1. Cover Page
	2. Table of Contents
	3. Definitions/Glossary
	4. Case Narrative
	5. Sample Summary
	6. Detection Summary
	7. Client Sample Results
	8. QC Sample Results
	9. QC Association Summary
	10. Lab Chronicle
	11. Certification Summary
	12. Method Summary
	13. Chain of Custody
	14. Receipt Checklists

	12-J152663-1 UDS Level 2 Report Final Report
	1. Cover Page
	2. Table of Contents
	3. Definitions/Glossary
	4. Case Narrative
	5. Sample Summary
	6. Detection Summary
	7. Client Sample Results
	8. QC Sample Results
	9. QC Association Summary
	10. Lab Chronicle
	11. Certification Summary
	12. Method Summary
	13. Chain of Custody
	14. Receipt Checklists

	13-J152664-1 UDS Level 2 Report Final Report
	1. Cover Page
	2. Table of Contents
	3. Definitions/Glossary
	4. Case Narrative
	5. Sample Summary
	6. Detection Summary
	7. Client Sample Results
	8. QC Sample Results
	9. QC Association Summary
	10. Lab Chronicle
	11. Certification Summary
	12. Method Summary
	13. Chain of Custody
	14. Receipt Checklists

	14-APS - FC Rec'd (7) 11.10.20
	15-APS - FC Rec'd (10) 11.10.20
	16-APS - FC Rec'd (14) 11.10.20

	APPENDIX D - 2020 DATA VALIDATION REPORT
	2020 DATA VALIDATION REPORT CCR Rule Compliance Groundwater Monitoring DataArizona Public Service Cholla Farmington, New Mexico
	TABLE OF CONTENTS
	List of Tables
	List of Appendices
	List of Abbreviations

	1.0 INTRODUCTION
	2.0 DATA VALIDATION METHODOLOGY
	3.0 EXPLANATION OF DATA QUALITY INDICATORS
	3.1 Laboratory Control Sample Recoveries
	3.2 Matrix Spike Recoveries
	3.3 Blank Concentrations
	3.4 Laboratory Duplicates

	4.0 DEFINITIONS OF DATA VALIDATION QUALIFIERS
	5.0 CHAIN OF CUSTODY AND SAMPLE RECEIPT CONDITION DOCUMENTATION
	6.0 SPECIFIC DATA VALIDATION FINDINGS 
	6.1 Metals By EPA Methods 200.7, 200.8, and 245.1
	6.1.1 Holding Times
	6.1.2 Laboratory Blanks
	6.1.3 Laboratory Control Sample Accuracy and Precision
	6.1.4 Matrix Spikes/Matrix Spike Duplicates
	6.1.5 Analytical Sensitivity

	6.2 Anions by EPA Method 300.0
	6.2.1 Holding Times
	6.2.2 Laboratory Blanks
	6.2.3 Laboratory Control Samples
	6.2.4 Matrix Spikes/Matrix Spike Duplicates
	6.2.5 Laboratory Duplicates
	6.2.6 Analytical Sensitivity

	6.3 Total Dissolved Solids by SM 2540C
	6.3.1 Holding Times
	6.3.2 Laboratory Blanks
	6.3.3 Laboratory Control Sample Accuracy and Precision
	6.3.4 Laboratory Duplicates

	6.4 pH by SM 4500B
	6.4.1 Holding Times
	6.4.2 Laboratory Control Sample Accuracy 
	6.4.3 Laboratory Duplicates

	6.5 Radium by EPA Methods 903.0 and 904.0
	6.5.1 Holding Time
	6.5.2 Laboratory Blanks
	6.5.3 Laboratory Control Sample Accuracy
	6.5.4 Carrier Accuracy
	6.5.5 Analytical Sensitivity


	7.0 FIELD DUPLICATES
	8.0 SUMMARY AND CONCLUSIONS
	9.0 REFERENCES
	10.0 LIMITATIONS
	TABLES
	Appendix A - Data Assessment Checklists by Sample Delivery Group
	FC DV_RSE_26June2020.pdf (p.1-4)
	FC DV_J143999.pdf (p.5-10)
	FC DV_J144000.pdf (p.11-17)
	FC DV_J144001.pdf (p.18-24)
	FC DV_J144002.pdf (p25-31)
	FC DV_J152664.pdf (p.32-40)
	FC DV_J1452663.pdf (p.41-46)
	FC DV_RSE_10Nov2020.pdf (p.47-51)
	FC DV_J152659.pdf (p.52-60)
	FC DV_J152660.pdf (p.61-67)



	APPENDIX E - GROUNDWATER QUALITY DATA TABLES
	1-CWTP_GW Quality
	2-URS_GW Quality
	3-Multiunit_GW Quality
	4-Additional GW Quality

	APPENDIX F - WOOD TECHNICAL MEMORANDUM DOCUMENTING THE STATISTICAL ANALYSIS OF APPENDIX III CONSTITUENT DATA COLLECTED FROM THE CWTP THROUGH DECEMBER 2019
	Technical Memorandum - CCR GROUNDWATER DETECTION MONITORING STATISTICAL ANALYSIS AND RESULTS FOR THE CWTP

APPENDIX III CONSTITUENT DATA COLLECTED THROUGH DECEMBER 2019
	1.0 INTRODUCTION
	2.0 DATA INPUTS
	3.0 METHODS
	4.0 RESULTS
	5.0 CONCLUSIONS AND RECOMMENDATIONS
	6.0 REFERENCES
	TABLES
	APPENDIX A - PROUCL DATA UPLOAD TABLE
	APPENDIX B - PROUCL EDA OUTPUT FILES


	APPENDIX G - WOOD TECHNICAL MEMORANDUM DOCUMENTING THE STATISTICAL ANALYSIS OF APPENDIX III CONSTITUENT DATA COLLECTED FROM THE CWTP THROUGH JUNE 2020
	TECHNICAL MEMORANDUM - CCR GROUNDWATER DETECTION MONITORING STATISTICAL ANALYSIS AND RESULTS FOR THE CWTP APPENDIX III CONSTITUENT DATA COLLECTED THROUGH JUNE 2020
	1.0 INTRODUCTION
	2.0 STATISTICAL EVALUATION RESULTS
	3.0 RECOMMENDATIONS
	4.0 REFERENCES
	ATTACHMENT A
	TECHNICAL MEMORANDUM - FORMATION ENVIRONMENTAL, LLC
	1.0 INTRODUCTION
	2.0 DATA INPUTS
	3.0 METHODS
	4.0 RESULTS
	5.0 CONCLUSIONS
	6.0 REFERENCES
	TABLES
	TABLE 1
	TABLE 2

	APPENDIX A
	APPENDIX B



	APPENDIX H - WOOD REPORT DOCUMENTING THE INSTALLATION AND TESTING OF PRE-DESIGN WELLS AT THE URS
	WELL COMPLETION REPORT CORRECTIVE MEASURES PRE-DESIGN WELL SUPPER RETENTION SUMP
	TABLE OF CONTENTS
	List of Tables
	List of Figures
	List of Appendices
	List of Abbreviations

	1.0 INTRODUCTION
	1.1 Site Description
	1.1.1 Facility Description
	1.1.2 Environmental Setting

	1.2 Basis for Well Installation
	1.2.1 CCR Groundwater Monitoring Compliance at the URS
	1.2.2 Conceptual Site Model for the URS


	2.0 WELL INSTALLATION ACTIVITIES
	2.1 Well Siting and Pre-mobilization Activities
	2.2 Well Drilling
	2.3 Well Installation
	2.4 Well Development
	2.5 Management of Investigation-Derived Waste
	2.6 Well Survey

	3.0 AQUIFER TESTING
	3.1 Aquifer Test Equipment and Groundwater Disposal
	3.2 CM-01 Testing
	3.3 CM-02 Testing
	3.4 Aquifer Test Analysis
	3.4.1 CM-01 Aquifer Test Analysis
	3.4.2 CM-02 Aquifer Test Analysis


	4.0 SUMMARY AND RECOMMENDATIONS
	5.0 REFERENCES
	TABLES
	Table 1 - Well Construction Details
	Table 2 - Well Development Summary
	Table 3 - StepRate Test Summary
	Table 4 - Constant Rate Test Summary

	FIGURES
	Figure 1_CCRUnits_MonitoringSystem_Summary
	Figure 2_Fluoride_URS
	Figure 3_CM_WellLocations
	Figure 4_CM-01 SRT Drawdown
	Figure 5_CM-01 AqTest Drawdown
	Figure 6_CM-01_Residual Drawdown
	Figure 7_CM-02 SRT Drawdown
	Figure 8_CM-02 AqTest Drawdown
	Figure 9_CM-02 Residual Drawdown

	APPENDIX A - LITHOLOGIC LOGS AND WELL CONSTRUCTION DIAGRAMS
	APPENDIX B - PHOTOGRAPH LOG
	APPENDIX C - WELL SURVEY REPORT
	APPENDIX D - AQTESOLV ANALYSIS RESULTS
	CM-01_CRT_CJ_latetime
	CM-01_CRT_Theis
	CM-02_CRT_CJ
	CM-02_CRT_Theis



	APPENDIX I - WOOD TECHNICAL MEMORANDUM DEMONSTRATING AN EVALUATION OF COBALT AND MOLYBDENUM EXCEEDANCES AT MW-87
	EVALUATION OF ELEVATED COBALT & MOLYBDENUM CONCENTRATIONS AT MW-87
	1.0 INTRODUCTION
	2.0 MW-87 DEVELOPMENT ACTIVITIES
	3.0 POTENTIAL IMPACTS FROM CHACO WASH SURFACE WATER
	3.1 Precipitation and Snowmelt Runoff
	3.2 Return Flows from Farming Irrigation

	4.0 CONCLUSIONS AND RECOMMENDATIONS
	5.0 REFERENCES
	FIGURES
	Figure1_CCRUnits_MonitoringSystem_Summary
	Figure2_Cobalt Iso-Concentration Contour for Multiunit 1
	Figure3_Molybdenum Iso-Concentration Contour for Multiunit 1
	Figure4_ Cobalt Timeseries
	Figure5_ Moly Timeseries
	Figure6_Cobalt Stiff Diagram Map
	FIgure7_MW87 Hydrograph_COC comparision
	Figure8_APS Four Corners Cross Section_MW-87_2020Q2
	Figure9_Precip
	Figure10_Irrig

	ATTACHMENT A – USGS STREAM GAUGE DATA


	APPENDIX J - WOOD TECHNICAL MEMORANDUM DOCUMENTING AN EVALUATION OF EXTRACTION WELLS IN THE DISPOSAL AREA
	OPERATIONS INSPECTION OF ASH DISPOSAL AREA EXTRACTION WELL SYSTEM
	1.0 INTRODUCTION
	2.0 BACKGROUND
	3.0 INSPECTION FINDINGS
	4.0 CONCLUSIONS AND RECOMMENDATIONS
	5.0 REFERENCES
	TABLES
	FIGURES
	APPENDIX A - APS DRAWINGS G-114465, G-114466, AND FC-M-05-ADS-82114 SHEET 10F
	G-114465_1.pdf (p.1)
	G-114465_2.pdf (p.2)
	G-114466_1.pdf (p.3)
	G-114466_2.pdf (p.4)
	FC-M-05-ADS-82114.pdf (p.5)

	APPENDIX B - PHOTOGRAPH LOG


	APPENDIX K - WOOD SEMIANNUAL REPORT DOCUMENTING PROGRESS OF REMEDY SELECTION FOR MULTIUNIT 1 AND THE URS
	APPENDIX L - SITE CCR GROUNDWATER MONITORING SYSTEM NOTIFICATIONS




