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1.0  Introduction 
 
 
1.1 Purpose 
 
This report presents the results of a specific site assessment of the dam safety of seven 
impoundment embankment dams at the Apache Power Plant in Cochise, Arizona.  These 
impoundments are Ash Ponds 1, 2, 3, and 4 (Ash 1, Ash 2, Ash 3, and Ash 4), Scrubber 
Sludge Ponds 1 and 2 (Scrub 1 and Scrub 2), and the Evaporation Pond.  These seven 
impoundments comprise the Coal Combustion Waste Facility at the Apache Power Plant.  
Other coal combustion waste impoundments at the Apache Power Plant include the Low 
Volume Wastewater Pond, Cooling Tower Blowdown Pond, and the Coal Pile Retention 
Basin.  The power plant also has a coal combustion waste facility that has been closed under 
Arizona Department of Environmental Quality (DEQ) requirements.  The specific site 
assessment was performed on September 2 and 3, of 2009. 

These impoundments were assessed because their failure may result in significant economic 
loss, environmental damage, disruption of lifeline facilities or loss of life (significant or high 
hazard according to U.S. Environmental Protection Agency (EPA) classification).  The 
specific site assessment was performed with reference to Federal Emergency Management 
Agency (FEMA) guidelines for dam safety, which includes other federal agency guidelines 
and regulations (such as U.S. Army Corps of Engineers (USACE) and U.S. Bureau of 
Reclamation) for specific issues, and defaults to state requirements where not specifically 
addressed by federal guidance or if the state requirements were more stringent.   

1.2 Scope of Work 
 
The scope of work between GEI and Lockheed-Martin Corporation for the specific site 
assessment is summarized in the following tasks:  
 

1. Acquire and review existing reports and drawings relating to the safety of the project 
provided by the EPA and Owners. 

 
2. Conduct detailed physical inspections of the project facilities.  Document observed 

conditions on Field Assessment Check Lists provided by EPA for each management 
unit being assessed. 

 
3. Review and evaluate stability analyses of the project’s coal combustion waste 

impoundment structures. 
 



 

 
 

GEI Consultants, Inc. 091330 Coal Ash Impoundment Specific Site Assessment Report 
  Arizona Electric Power Coop Apache Power Plant 

2  

4. Review the appropriateness of the inflow design flood (IDF), and adequacy of ability 
to store or safely pass the inflow design flood, provision for any spillways, including 
considering the hazard potential in light of conditions observed during the inspections 
or to the downstream channel.  

 
5. Review existing dam safety performance monitoring programs and recommend 

additional monitoring, if required. 
 

6. Review existing geologic assessments for the projects. 
 

7. Submit draft-final and final reports. 
 
1.3 Authorization 
 
GEI Consultants, Inc. performed the coal combustion waste impoundment assessment for the 
EPA as a subcontractor to Lockheed Martin who is a contractor to the EPA.  This work was 
authorized by Lockheed-Martin under the P.O. No.: 7100052068; EAC #0-381 between 
Lockheed-Martin and GEI Consultants, Inc. (GEI), dated June 5, 2009. 

1.4 Project Personnel 
 
The scope of work for this task order was completed by the following personnel from GEI: 

Stephen G. Brown, P.E.   Project Manager/Task Leader 
Bryan M. Scott, Ph.D., P.E.   Project Geotechnical Engineer 
Daniel L. Johnson, P.E.   Technical Review 

 
The Program Manager for the EPA was Stephen Hoffman.  The Program Manager for 
Lockheed-Martin Corporation was Dennis Miller. 

1.5 Limitation of Liability 
 
This report summarizes the assessment of dam safety of Ash Pond 1, 2, 3, and 4, Scrubber 
Sludge Pond 1 and 2, and the Evaporation Pond coal combustion waste impoundments at 
Apache Power Plant, Cochise, Arizona.  The purpose of each assessment is to evaluate the 
structural integrity of the impoundments and provide summaries and recommendations based 
on the available information and on engineering judgment.  GEI used a professional standard 
of practice to review, analyze, and apply pertinent data.  No warrantees, express or implied, 
are provided by GEI.  Reuse of this report for any other purpose, in part or in whole, is at the 
sole risk of the user. 
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1.6 Project Datum 
 
The project datum was not identified on the documents reviewed by the assessment team. 
 
1.7 Prior Inspections 
 
The embankment dams for the seven ponds are inspected monthly by an Arizona Electric 
Power Cooperative (AEPCO) Apache Power Plant Professional Engineer.  The plant’s 
Professional Engineers are registered with the State of Arizona.  The Arizona Department of 
Water Resources (ADWR) Dam Safety Section last inspected the dams for the seven 
impoundments on December 19, 2008 and issued a Finding of No Safety Deficiency. 
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2.0  Description of Project Facilities 
 
 
2.1 General 
 
Apache Power Plant is a combined coal-fired, gas-fired, and gas turbine power plant 
consisting of seven units that generate about 604 megawatts (MW).  The two coal-fired units 
generate about 195 MW each.  The Apache Power Plant is located in the town of Cochise, 
Cochise County, Arizona approximately 10 miles southwest of Willcox, Arizona, and about 
25 miles northeast of Benson, Arizona; see Figure 1.  The Coal Combustion Waste Facility 
and associated seven impoundments are located adjacent to and northwest of the power plant 
(Figure 2).  The seven impoundments are the Ash Ponds 1, 2, 3, and 4 (Ash 1, Ash 2, Ash 3, 
and Ash 4), Scrubber Sludge Ponds 1 and 2 (Scrub 1 and Scrub 2), and the Evaporation 
Pond.  The power plant is owned and operated by AEPCO and the first unit went online in 
the early 1960s, with the two coal-fired units going online in 1978 and 1979.   

2.2 Impoundment Dams and Reservoirs 
 
The embankment dams of the seven impoundments are classified by the ADWR Dam Safety 
Section as high-hazard potential structures because of the potential for loss of life in event of 
a failure of the embankments.  The basic dimensions and geometry of the seven 
impoundments are summarized in Table 2.1.  All seven of the impoundments are adjacent to 
other impoundments and share common embankments with several other impoundments. 

The Ash 1, Ash 2, Ash 3, and Ash 4 embankment dam crests are each at El. 4216, which 
results in a total height of 33 feet for each pond.  Ash 1, Ash 2, Ash 3, and Ash 4 have 
storage capacities of about 717, 720, 720, and 693 acre-feet, respectively.  Ash 1 and Ash 2 
have a design freeboard of 3 feet and were observed to have about 3.7 feet of freeboard at the 
time of this assessment.  Ash 3 and Ash 4 also have a design freeboard of 3 feet and were 
nearly empty with about 22 to 29 feet of freeboard at the time of this assessment.  The Ash 
Ponds primarily contain water-slurried fly ash and bottom ash.   

The Scrub 1 and Scrub 2 embankment dam crest is at El. 4226 for a total height of 17 feet for 
Scrub 1 and 20 feet for Scrub 2.  Scrub 1 and Scrub 2 have storage capacities of about 314 
and 446 acre-feet, respectively.  Scrub 1 has a design freeboard of 3 feet and had about 
3.2 feet of freeboard at the time of this assessment.  Scrub 2 has a design freeboard of 3 feet 
and had about 14.5 feet of freeboard at the time of this assessment.  The Scrubber Sludge 
Ponds primarily contain water-slurried flue gas desulfurization (FGD) residuals.   

The Evaporation Pond dam crest is at El. 4216 on the east side, El. 4226 on the West side, 
and varies from El. 4216 to El. 4226 on the north and south sides.  The Evaporation Pond has 
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a total height of 19 feet on the east side.  The Evaporation Pond has a storage capacity of 
about 823 acre-feet.  The Evaporation Pond currently has about 12.6 feet of freeboard and a 
design freeboard of 3 feet.  The Evaporation Pond primarily contains decant water from 
either the Ash Ponds or the Scrubber Sludge Ponds.   

The embankments are relatively homogeneous, and were constructed of onsite sandy clay 
material.  The dam embankments have crests 20 feet wide and upstream and downstream 
slopes of 3H:1V.  The impoundments each have a single high density polyethylene (HDPE) 
lining on the bottom and along the upstream slope of the impoundments.  

Table 2.1:  Summary Information for Impoundment Dam Parameters  

Parameter Value 
Dam Ash 1 Ash 2 Ash 3 Ash 4 Scrub 1 Scrub 2 Evaporation 

Pond 
Height (ft) 33 33 33 33 17 20 19 
Approximate Length 
(ft) 4,700 4,700 4,900 5,000 5,400 5,500 8,200 

Crest Width (ft) 20 20 20 20 20 20 20 
Minimum Crest 
Elevation (ft)* 

El. 
4213.6 

El. 
4213.9 

El. 
4213.9 

El. 
4213.6 

El. 
4223.7 

El. 
4223.7 El. 4214.7 

Side Slopes (H: V) 3:1 3:1 3:1 3:1 3:1 3:1 3:1 
Current Freeboard 
(ft) 3.7 3.7 22.4 29.2 3.2 14.5 12.6 

Storage Capacity 
(ac-ft) 717 720 720 693 314 446 823 

Surface Area (acres) 32.6 32.6 30.4 29.5 41.7 42 80 
Note: The Minimum Crest Elevation is based on the maximum measured settlement described in the Instrumentation Section 

subtracted from the design elevation.  

 
2.3 Spillways 
 
None of the seven impoundments (Ash 1, Ash 2, Ash 3, Ash 4, Scrub 1, Scrub 2, and the 
Evaporation Pond) have spillways. 

2.4 Intakes and Outlet Works 
 
Ash 1, Ash 2, Ash 3, and Ash 4 each have a drop inlet decant tower.  These outlet towers 
have stop logs that can be adjusted to control the water surface elevation in the 
impoundments.  The towers are accessed from the embankment crest using the footbridge.  
Each tower has a 2-foot-diameter HDPE outlet pipe that conveys decant water to a 
centralized wet-well sump at a pump station that services the four ash impoundments.  The 
decant water is pumped back to the power plant for reuse.   

A potential outlet structure for Scrub 1 and Scrub 2 consists of three HDPE pipes that 
connect Scrub 1 and Scrub 2 at three different elevations (see Photo 54).  The pipes are 
installed horizontal.  At the time of the assessment, these outlet pipes were closed with blind 
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flanges on both ends of the pipes.  These pipes can only be used to provide an outlet under 
specific operating conditions, such as when the water level in one pond is higher than the 
other pond so that a flow can be established.  With the exception of these pipes, the surface 
sludge impoundments have no outlet. 

The Evaporation Pond has no decant pipe or drop inlet structure.  Water impounded by the 
Evaporation Pond is only removed by evaporation.   

2.5 Vicinity Map 
 
Apache Power Plant is located in Cochise, Arizona in Cochise County approximately 
25 miles northeast of Benson, as shown on Figure 1.  The station is located west of Willcox 
Dry Lake, immediately west of Highway 191, and the seven impoundments are located 
adjacent to and northwest of the station.  The nearest habitable structures downstream of the 
seven impoundments are two houses located approximately 0.5 miles east of the 
impoundments.  Immediately downstream of the two houses is Willcox Dry Lake. 

2.6 Plan and Sectional Drawings 
 
Engineering drawings for the seven dams were prepared by Burns & McDonnell, and are 
numbered Y1 to Y24, S1 to S11, U01 to U19, and E6 to E24.  The construction record 
drawings were stamped on November 26, 1996.  Drawings that are generally descriptive of 
the impoundment structures are included in this report as Exhibits, as follows:   

Exhibit 1 Site Plan and Instrument Locations 
Exhibit 2 Site Sections (South-North) 
Exhibit 3 Site Section (West-East) 
Exhibit 4 Typical Embankment Sections 
Exhibit 5 Intake Tower and Access Bridge 

 
2.7 Standard Operational Procedures 
 
An Operations and Maintenance Manual was not available for this assessment.  The facility 
is manned full-time (24 hours a day and 7 days a week) and personnel perform daily 
inspections of the ash pond facilities.  There have been no known spills or unpermitted 
releases for any of the seven impoundments since being placed in service in 1995. 

The plant’s Coal Combustion Waste Facility consists of four lined ash ponds, two lined 
scrubber sludge ponds, and a lined evaporation pond.  The power plant also has a Low 
Volume Wastewater Pond, Cooling Tower Blowdown Pond, and a Coal Pile Retention 
Basin.  An old ash and scrubber waste disposal facility that is no longer in service has been 
closed through Arizona DEQ and the ADWR Flood Warning and Dam Safety Section.  The 
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old ash disposal facility is located south east of the Coal Combustion Waste Facility and east 
of Highway 191.   

Approximately 80 percent of the produced fly ash is sold commercially for use as a concrete 
admixture.  The remaining fly ash is mixed with bottom ash and sluiced to the Ash Ponds at 
the Coal Combustion Waste Facility for permanent disposal.  The capacity of the pumps to 
convey sluiced ash is 2,700 gallons per minute (gpm).  Wet scrubbers are used to remove 
sulfur dioxide from the coal combustion exhaust.  Accumulated sludge is removed from the 
scrubbers and is sluiced to the two Scrubber Sludge Ponds at the Coal Combustion Waste 
Facility for permanent disposal.  The capacity of the pumps to convey sluiced scrubber 
sludge is 430 gpm.   

The water levels in the Ash Ponds are controlled by demand for water in the Cooling Tower 
Blowdown Pond.  Low water levels in the Cooling Tower Blowdown Pond are instrumented 
to automatically start the decant water recirculation pumps located in the centralized pump 
station located at the Coal Combustion Waste Facility.  The centralized pump station is 
hydraulically connected by the decant intake piping to each of the four Ash Ponds.  At the 
time of this assessment, water levels in Ash Ponds 1 and 2 were high enough to discharge 
through the intake structure and supply the recirculation pump.  The capacity of the 
recirculation pumps is 2,700 gpm.   
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3.0  Summary of Construction History and 
Operation 

 
 
The first unit at Apache Power Plant went online in the early 1960s.  The first coal-fired unit 
went online in 1978 and the second in 1979.  Currently, the plant has seven generating units, 
including the two coal-fired units.  An old ash and scrubber waste disposal facility that is 
located east of Highway 191 is no longer in service and has been closed in accordance with 
Arizona DEQ and the ADWR Flood Warning and Dam Safety Section requirements.   

The seven lined ponds that comprise the Coal Combustion Waste Facility were constructed 
in 1995 over natural ground using onsite borrow materials.  The ponds were constructed 
adjacent to each other such that common interior embankments separate the ponds.  As a 
result, some of the embankments are exterior dikes (similar to typical embankment dams) 
and some of the embankments are interior dikes (designed to separate one pond from another 
pond). 

The interior dikes were constructed of homogeneous select fill material, and the exterior 
dikes were constructed of select fill material, with a zone of general fill material on the 
downstream slope.  The general fill zone is 10 feet wide at the toe of the slope and 5 feet 
wide at the crest.  All slopes for the interior and exterior dikes are 3H:1V.  The embankments 
have a maximum height of 33 feet. 

The seven ponds that comprise the Coal Waste Disposal Facility were designed in 1993 and 
1994 and constructed in 1995; nearly 20 years after the coal-fired steam-generation Units 2 & 
3 were constructed in 1978 and 1979.  Original design and construction reports for these 
ponds and their embankments were available.  The embankments for the facility were 
constructed on land that was previously farmed.  Foundation preparation for the 
embankments included removal of topsoil “to a depth sufficient to remove excessive roots 
and to obtain suitable fill or subgrade material” (Burns & McDonnell, 1993).  Suitable soil 
excavated from within the facility footprint was utilized in the construction of the 
embankments, and unsuitable soil types were disposed in stockpiles on adjacent AEPCO 
land.  Because the land at the site was previously used only for farming, boreholes drilled 
within the dam alignments or the facility footprint prior to construction do not indicate the 
presence of previously placed coal combustion waste materials.  Evidence of prior releases, 
failures or patchwork construction were not observed during the site visit or disclosed by 
plant personnel during the site visit, with exception of local repairs to address vandalism 
damage to the HDPE lining of Scrub 2.   
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4.0  Geologic and Seismic Considerations 
 
 
The site is situated near the Willcox Playa in the Sulphur Springs Valley in the Basin and 
Range Physiographic Province.  The playa is approximately 60 square miles and is broad and 
flat.  Mountain ranges east and west of the playa trend northwest-southeast and reach 
elevations up to 10,000 feet.  Between the playa and the mountains are relatively moderate-
sloped alluvial fans.  The AEPCO Apache Power Plant is at the toe of one such alluvial fan. 

The Willcox Basin was formed by block faulting during the Tertiary geologic period.  The 
resulting mountains comprise igneous, metamorphic, and sedimentary rocks ranging in age 
from Precambrian to Tertiary.  Since the uplift these mountains have been eroded by streams 
flowing toward the basin floor.  This has resulted in alluvial fans along the sides of the 
valley, with thick sediment accumulation on the basin floor. 

The alluvial deposition history of the basin is complex, but generally gravels are deposited at 
the upper slopes of the alluvial fans with finer-grained silts and clays deposited closer to the 
center of the basin.  The cut and fill action of streams results in lenticular deposits of sand 
and gravel throughout the alluvial fan.   

The Willcox Basin is a closed, internally-drained basin.  Surface water flows toward the 
playa with no outlet.  At various times in the history of the basin, this has resulted in a lake 
forming in the Willcox Playa.  As a result, lake sediments have been periodically deposited 
on the playa.  Therefore, the soils below the playa are predominantly clay, while the alluvial 
valley slopes primarily consist of interfingered sand and clay soils.   

The basin deposits have been divided into three units.  The lowest unit is the Lower Basin 
Fill.  These alluvial deposits range in thickness from 100 feet along the valley slopes to over 
5,000 feet at the center of the basin.  The Upper Basin Fill soils overlie the Lower Basin Fill 
and are generally coarser than the Lower Basin Fill.  These soils range from less than 10 feet 
of gravelly alluvium along the valley slopes to approximately 400 feet of lake deposits on the 
playa.  In some areas of the basin, the Upper Basin Fill is overlain by up to 150 feet of 
alluvial sand and gravel. 

Soils in the vicinity of the Apache Power Plant generally range from gravelly sandy silt to 
silty clay.   

A peak horizontal acceleration coefficient of 0.15g was applied as a pseudo-static coefficient 
in the facility design.  This is significantly higher than an acceleration of 0.10g as shown on 
the 2008 United States Geological Survey (USGS) regional probabilistic seismic hazard map 
for 2 percent Probability of Exceedance within 50 years (recurrence interval of 
approximately 2,500 years).  Application of a peak horizontal acceleration coefficient of 
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0.15g as a pseudo-static coefficient in the facility design would be comparable to an 
approximate Maximum Credible Earthquake loading for the regional seismicity, which is an 
appropriate design earthquake for application to high hazard classification impoundments 
based on federal dam safety guidance.   

Significant regional subsidence has occurred due to groundwater withdrawal from the 
aquifers for municipal, industrial, and agricultural use.  Subsidence settlement at the Apache 
Power Plant location has ranged up to about 6 to 7 feet since the 1970s.  Fissures have 
opened at various locations on the valley slopes as a result of tensile forces associated with 
different settlement rates as water has been withdrawn from the underlying water bearing 
deposits.  The fissures can open to several feet in width and hundreds of feet in length.   

A fissure was observed at the Coal Combustion Waste Facility prior to construction.  
Initially, the fissure opened in the vicinity of the south embankment near the junction of the 
Evaporation Pond and the Scrub 1, see Exhibit 1.  The fissure was open to about 2 to 3 feet in 
width at the ground surface and was several hundred feet in length.  The fissure was 
remediated by overexcavating a 20 foot, or greater, width trench to a depth of about 12 feet 
and then backfilling the trench with compacted clayey sand to sandy clay and then placing a 
30 foot wide sheet of 80-mil HDPE lining material over the remediation area.  Later, in 2003, 
a second fissure was observed in the vicinity of the north embankment near the junction of 
the Evaporation Pond and Scrub 2, see Exhibit 1.  Deformation of the nearby steel railroad 
tracks due to settlement was observed at a location about 100 yards northeast of the second 
fissure.  The settlement of the railroad tracks was about 4 to 6 inches.  The second fissure 
was determined to be open only to a minor depth and no specific remediation was performed.  
The railroad tracks have not been adjusted and are surveyed regularly to provide an 
additional means of monitoring changes in settlement of the area.  Special survey monuments 
for use in high precision surveys were installed in the area of each fissure.  A detailed survey 
using high precision methods and a review and inspection for fissures and subsidence 
settlement is conducted and reported annually.   
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5.0  Instrumentation 
 
 
5.1 Location and Type 
 
There are 16 survey monuments located on the facility embankments and an array of special 
survey monuments for use in high precision surveys that are located at the sites of the 
foundation fissures that have been previously identified.  The survey monuments on the 
embankments are a brass cap set in concrete.  A graphical representation of the locations of 
the monitoring instruments is shown in Figure A-1 of Appendix A. 

There are no observation wells or piezometer instruments installed in the dam embankments 
or their foundations for the purpose of monitoring water levels within the embankment and 
foundation.  Several monitoring wells are located downstream of the embankments for the 
purpose of water quality sampling and all but one of these monitoring wells are pumped on a 
routine schedule to obtain water quality samples.  The water level information obtained from 
the monitoring wells, except for Monitoring Well No. 2 that is not pumped, is not considered 
useful for monitoring ground water levels.   

5.2 Time versus Reading Graphs of Data 
 
Time versus reading data for the embankment survey monuments is presented in Figure A-2.  
The data indicates there has been differential settlement across the facility, with settlement of 
the east embankment of Ash 1 and Ash 4 being approximately 0.5 feet greater than that 
occurring on the west embankment of Scrub 1 and Scrub 2.  A discussion of the regional 
subsidence settlement issue is provided in the report section Geology and in section Field 
Assessment.   

5.3 Evaluation of Instrument Data 
 
5.3.1 Survey Monuments 
 
The survey monuments installed on the impoundment crest indicate general subsidence of the 
entire site along with some differential settlement across the site.  The total settlement 
measured at each monument from 1996 to 2008 is summarized in Table 5.1.  These data 
generally show more settlement on the north end of the impoundments than on the south end.  
They also show generally more settlement on the east side of the impoundments than on the 
west side.  The magnitude of the difference between one side and the opposite side varies 
across the site.  The average differential settlement from the west to the east is approximately 
0.5 feet, and the average differential settlement from the south to the north is approximately 
0.2 feet. 
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Table 5.1:  Survey Monument Settlement 

Monument Number Measured Settlement 
(ft) 

BM-1 1.3 
BM-2 1.5 
BM-3 0.9 
BM-4 1.7 
BM-5 2.0 
BM-6 1.5 
BM-7 2.3 
BM-8 2.0 
BM-9 1.1 
BM-10 2.1 
BM-11 2.4 
BM-12 1.7 
BM-13 1.6 
BM-14 1.3 
BM-15 1.7 
BM-16 1.8 

 
 
5.3.2 Monitoring Wells 
 
The water level in AEPCO Monitoring Well No. 2 was at El. 3980 in 2004, and has not been 
monitored since that time.  The water level information obtained from the remaining 
monitoring wells is not considered useful for monitoring ground water levels because the 
wells have been pumped during water quality sampling events. 
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6.0  Field Assessment 
 
 
6.1 General 
 
Field observations of Ash 1, Ash 2, Ash 3, Ash 4, Scrub 1, Scrub 2, and Evaporation Pond 
were made on September 3, 2009, by Stephen G. Brown, P.E. and Bryan M. Scott, P.E., of 
GEI.  The field assessment was attended by John Schofield of the EPA – Region 9 and 
Charles Reece, P.E., James Andrew, and Michelle Freeark, of AEPCO.  The field assessment 
was also attended by Mel Bunkers, Pamela Nicola, and Jaclyn Palermo of the Arizona DEQ. 

The weather during the field assessment was generally clear and temperatures were warm.  
The discussions below are organized by facility type (Ash Ponds, Scrubber Sludge Ponds, 
and Evaporation Pond). 

A copy of the field checklists are provided in Appendix B and photographs of conditions 
observed at the facilities are provided in Appendix C.  Sections 6.2 to 6.8 describe 
observations made during the inspection relative to key project features.  Sections 6.9 to 6.12 
present specific observations by condition category. 

6.2 Ash Pond 1 
 
Ash Pond 1 is formed by a perimeter dam having a design crest elevation of El. 4216.  The 
minimum current crest elevation is El. 4213.6, which reflects the settlement that has occurred 
since construction.  The north embankment of the perimeter dam is an interior dike shared 
with Ash 4, and the west side is an interior dike shared with Ash 2.  The dam is founded on 
the natural clay soil or, where natural clay soil was not present, 8-inches of compacted clay 
borrow soil.  The exterior dikes were constructed of select sandy clay fill material, with a 
zone of general fill material on the downstream slope, and the interior dikes were constructed 
of homogeneous select sandy clay fill material.  The general fill zone is 10 feet wide at the 
toe of the slope and 5 feet wide at the crest.  All slopes for the interior and exterior dikes are 
3H:1V.  Ash Pond 1 has an 80-mil HDPE lining on the slopes and a 60-mil HDPE lining on 
the bottom to provide primary seepage control.  Field observations of Ash 1 included the dam 
crest and downstream slope and toe of the exterior dike as well as observable features of the 
decant drop inlet structure.   

6.2.1 Dam Crest 
 
The dam crest appears to be in good condition.  We saw no obvious signs of settlement or 
displacement associated with Ash 1.  Based on monitoring data, regional subsidence has 
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resulted in settlement of the entire facility, but there was no visual evidence of distress 
associated with this settlement during the field assessment.  

6.2.2 Upstream Slope 
 
The pond is lined with an 80-mil HDPE lining on the slopes and 60-mil HDPE lining on the 
bottom, (see Photo 22).  The upstream slope could not be observed directly because it is 
mostly obscured by the HDPE lining.  There was no visual evidence of large bulges or 
depressions beneath the lining that would indicate stability issues.  On this basis, the 
upstream slope was considered to be in acceptable condition.   

6.2.3 Downstream Slope 
 
The downstream slope of the dam, which consists of compacted sandy clay, has an eight inch 
thickness of 6-inch minus size granular rock erosion protection on the south and east exterior 
embankments.  In several locations the granular rock was thinner than the design thickness, 
and the underlying embankment material was visible.  No seepage was observed at the 
downstream toe.  A wide rip-rap-lined ditch that is located beyond the downstream toe of the 
south and east portion of the embankment conveys stormwater around the impoundment.  
The downstream toes for the common west and north interior embankments were not visible 
because they were submerged by the contents of  the adjacent ponds.  The downstream slope 
on the north interior embankment dike was observed to be in generally acceptable condition.   

6.2.4 Emergency Spillway 
 
There is no emergency spillway for Ash 1.  The only means of removing water from the pond 
is through evaporation or by pumping decant water to the Cooling Tower Blowdown Pond.   

6.2.5 Outlet Works 
 
The outlet structure is the decant drop inlet, which consists of a concrete tower near the 
northwest corner of Ash Pond 1 (see Photo 19) that is fitted with  stop logs that can be 
adjusted to control the pond surface elevation.  The tower is accessed via a foot bridge from 
the embankment crest at the northwest corner of the pond.  At the base of the tower is a 
2-foot-diameter HDPE outlet pipe that conveys decant water to a wet-well sump at the pump 
station, which is located in the common interior embankment dike for the four ash ponds.  A 
similar hydraulic connection is also made between the three other ash ponds Ash 2, Ash 3, 
and Ash 4 and the pump station.  The decant drop inlet appeared to be functioning 
satisfactorily and AEPCO did not report any problems with its function to date.     
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6.2.6 Internal Drains or Toe Drains 
 
There are no internal drains or toe drains included in the dam embankments that impound 
Ash 1.   

6.2.7 Water Surface Elevations and Reservoir Discharge 
 
The water surface in Ash 1 at the time of the site visit provided 3.7 feet of freeboard.  A 
small amount of water was passing over the stoplogs into the decant drop inlet.  Reservoir 
discharge is by pumping, and it was not evident that the pump was operating at the time of 
the site visit.  Therefore, the small discharge flow may have been re-filling the wet well sump 
for the pump.   

6.3 Ash Pond 2 
 
Ash Pond 2 is formed by a perimeter dam having a design crest elevation of El. 4216.  The 
minimum current crest elevation is El. 4213.9, which reflects the settlement that has occurred 
since construction.  The north embankment of the perimeter dam is an interior dike shared 
with the south embankment of Ash 3, the east side of the perimeter dam is an interior dike 
shared with the west embankment of Ash 1, and the west side is an interior dike shared with 
part of the east embankment of Evaporation Pond.  The dam is founded on the natural clay 
soil or, where natural clay soil was not present, 8-inches of compacted clay borrow soil.  The 
interior and exterior dike sections are consistent with those of Ash Pond 1.  Ash Pond 2 has 
an 80-mil HDPE lining on the slopes and a 60-mil HDPE lining on the bottom to provide 
primary seepage control.  Field observations of Ash 2 included the dam crest, downstream 
slope and toe of the south embankment, as well as observable features of the decant drop 
inlet structure.   

6.3.1 Dam Crest 
 
The dam crest appears to be in good condition.  We saw no obvious signs of settlement or 
displacement associated with Ash 2.  Based on monitoring data, regional subsidence has 
resulted in settlement of the entire facility, but there was no visual evidence of distress 
associated with this settlement during the field assessment. 

6.3.2 Upstream Slope 
 
The upstream slope of the dam is protected by an HDPE lining, which mostly obscures the 
embankment soil from visual inspection.  However, there was no visual evidence of large 
bulges or depressions beneath the lining that would be indicative of stability issues.  On this 
basis, the upstream slope was considered to be in acceptable condition.   
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6.3.3 Downstream Slope 
 
The downstream slope of the south embankment, which consists of compacted sandy clay, 
has an eight inch thickness of granular rock erosion protection.  No seepage was observed at 
the downstream toe.  The downstream toes for the east, west, and north interior embankments 
were not visible, as they were submerged by the contents of adjacent ponds.  The portion of 
the downstream slope that was above the water was observed to be in generally acceptable 
condition.  A wide rip-rap-lined stormwater ditch is located beyond the toe of the south 
portion of the embankment.   

6.3.4 Emergency Spillway 
 
There is no emergency spillway for Ash 2.  The only means of removing water from the pond 
is through evaporation or by pumping decant water to the Cooling Tower Blowdown Pond.   

6.3.5 Outlet Works 
 
The outlet structure is a decant drop inlet similar to the Ash 1 tower and located in the 
northeast corner of Ash Pond 2.  The tower conveys decant water to a wet well sump and 
pump station that services the four ash ponds.  The decant inlet appeared to be functioning 
satisfactorily and AEPCO did not report any problems with its function to date.   

6.3.6 Internal Drains or Toe Drains 
 
There are no internal drains or toe drains included in the embankments that impound Ash 2.   

6.3.7 Water Surface Elevations and Reservoir Discharge 
 
The water surface in Ash 2 at the time of the site visit provided 3.7 feet of freeboard.  
Reservoir discharges are by pumping.  Ash 2 was not discharging a significant quantity of 
decant water at the time of the site visit based on the small depth of flow passing over the 
stoplogs.   

6.4 Ash Pond 3 
 
Ash Pond 3 is formed by a perimeter dam having a design crest elevation of El. 4216.  The 
minimum current crest elevation is El. 4213.9.  The south side of the perimeter dam is a 
common interior dike that is coincident with the south embankment of Ash 2, the east side of 
the dam is an interior dike shared with the west embankment of Ash 4, and the west side is an 
interior dike shared with part of the east embankment of Evaporation Pond.  The dam is 
founded on the natural clay soil or, where natural clay soil was not present, 8-inches of 
compacted clay borrow soil.  The interior and exterior dike sections are consistent with those 
of Ash Pond 1.  Ash Pond 3 has an 80-mil HDPE lining on the slopes and a 60-mil HDPE 
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lining on the bottom to provide primary seepage control.  Field observations of Ash 3 
included the dam crest and the north downstream slope and toe, and the interior lined slopes 
as well as observable features of the decant drop inlet structure.   

6.4.1 Dam Crest 
 
The dam crest appears to be in good condition.  We saw no obvious signs of settlement or 
displacement associated with Ash 3.  Based on monitoring data, regional subsidence has 
resulted in settlement of the entire facility, but there was no visual evidence of distress 
associated with this settlement during the field assessment. 

6.4.2 Upstream Slope 
 
The upstream slope of the dam is protected by an HDPE lining, which mostly obscures the 
embankment soil from visual inspection.  However, there was no visual evidence of large 
bulges or depressions beneath the lining that would indicate stability issues.  On this basis, 
the upstream slope was considered to be in acceptable condition.   

6.4.3 Downstream Slope 
 
The downstream slope of the north embankment dike, which consists of compacted sandy 
clay, has an eight inch thickness of granular rock erosion protection.  No seepage was 
observed at the downstream toe of the north dike.  The downstream toes of the west, east, and 
south interior embankments were not visible, as they are submerged by the contents of the 
adjacent ponds.  The downstream slopes were observed to be in generally acceptable 
condition.  A wide rip-rap-lined stormwater ditch is located to the north of the embankment. 

6.4.4 Emergency Spillway 
 
There is no emergency spillway for Ash 3.  The only means of removing water from the pond 
is through evaporation or by pumping decant water to the Cooling Tower Blowdown Pond. 

6.4.5 Outlet Works 
 
The outlet structure is the decant drop inlet similar to the Ash 1 tower and is located near the 
southeast corner of Ash Pond 3.  The tower conveys decant water to a sump and pump that 
services the four ash ponds.  The decant inlet appeared to be in good condition and able to 
function satisfactorily, however because only minor amounts of decant water has been placed 
in Ash 3 to date, the outlet has not been regularly operated.  AEPCO did not report any 
problems with its function to date.     
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6.4.6 Internal Drains or Toe Drains 
 
There are no internal drains or toe drains included in the embankments that impound Ash 3.  

6.4.7 Water Surface Elevations and Reservoir Discharge 
 
The water surface in Ash 3 at the time of the site visit provided 22.4 feet of freeboard.  Due 
to the low water level in Ash 3, there was no discharge of decant water at the time of the site 
visit.  

6.5 Ash Pond 4 
 
Ash Pond 4 is formed by a perimeter dam having a design crest elevation of El. 4216.  The 
minimum current crest elevation is El. 4213.6.  The west side of the perimeter dam is an 
interior dike shared with the east embankment of Ash 3, and the south side is an interior dike 
shared with the north embankment of Ash 1.  The dam is founded on the natural clay soil or, 
where natural clay soil was not present, 8-inches of compacted clay borrow soil.  The interior 
and exterior dike sections are consistent with those of Ash Pond 1.  Ash Pond 4 has an 80-mil 
HDPE lining on the slopes and a 60-mil HDPE lining on the bottom to provide primary 
seepage control.  Field observations of Ash 4 included the dam crest and downstream slope 
and toe of the exterior dikes sections and observable features of the decant drop inlet 
structure.   

6.5.1 Dam Crest 
 
The dam crest appears to be in good condition.  We saw no obvious signs of settlement or 
displacement associated with Ash 4.  Based on monitoring data, regional subsidence has 
resulted in settlement of the entire facility, but there was no visual evidence of distress 
associated with this settlement during the field assessment. 

6.5.2 Upstream Slope 
 
The upstream slope of the dam is protected by an HDPE lining, which mostly obscures the 
embankment soil from visual inspection.  However, there was no visual evidence of large 
bulges or depressions beneath the lining that would indicate stability issues.  On this basis, 
the upstream slope was considered to be in acceptable condition.   

6.5.3 Downstream Slope 
 
The downstream slopes of the north and east embankments, which consist of compacted 
sandy clay, have eight inches of granular rock erosion protection.  In several locations the 
granular rock was thinner than the design thickness, and the underlying embankment material 
was visible.  The downstream slope of the north and east embankments was observed to be in 
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generally good condition.  No seepage was observed at the downstream toe.  A wide rip-rap-
lined stormwater ditch is located to the north of the north embankment and curves around to 
the east of the east embankment.  The downstream toes for the west and south interior 
embankments were not visible, as they were submerged by the contents of the adjacent 
ponds.   

6.5.4 Emergency Spillway 
 
There is no emergency spillway for Ash 4.  The only means of removing water from the pond 
is through evaporation or by pumping decant water to the Cooling Tower Blowdown Pond. 

6.5.5 Outlet Works 
 
The outlet structure is the decant drop inlet similar to the Ash 1 tower and is located at the 
southwest corner of Ash Pond 4.  The tower conveys decant water to a sump and pump that 
services the four ash ponds.  The decant inlet appeared to be in good condition and able to 
function satisfactorily, however because only minor quantities of decant water have been 
placed in Ash 4, the outlet is not regularly operated.  AEPCO did not report any problems 
with the function of the decant drop inlet to date.     

6.5.6 Internal Drains or Toe Drains 
 
There are no internal drains or toe drains included in the embankments that impound Ash 4.   

6.5.7 Water Surface Elevations and Reservoir Discharge 
 
The water surface in Ash 4 at the time of the site visit provided 29.2 feet of freeboard.  Due 
to the low water level in Ash 4, there was no discharge of decant water at the time of the site 
visit. 

6.6 Scrubber Sludge Pond 1 
 
Scrubber Sludge Pond 1 is formed by a perimeter dam having a design crest elevation of 
El. 4226.  The minimum current crest elevation is El. 4223.7.  The north side of the perimeter 
dam is an interior dike shared with the south embankment of Scrub 2, and the east side is an 
interior dike shared with the west embankment of Evaporation Pond.  The dam is founded on 
the natural clay soil or, where natural clay soil was not present, 8-inches of compacted clay 
borrow soil.  The interior and exterior dike sections are consistent with those of Ash Pond 1.  
Scrubber Sludge Pond 1 has an 80-mil HDPE lining on the slopes and a 60-mil HDPE lining 
on the bottom to provide primary seepage control.  Field observations of Scrub 1 included the 
dam crest and downstream slope and toe of exterior dike sections and observable features of 
the scrubber sludge pond connecting pipes.   
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6.6.1 Dam Crest 
 
The dam crest appears to be in good condition.  We saw no obvious signs of settlement or 
displacement associated with Scrub 1.  Based on monitoring data, regional subsidence has 
resulted in settlement of the entire facility, but there was no visual evidence of distress 
associated with this settlement during the field assessment. 

6.6.2 Upstream Slope 
 
The upstream slope of the dam is protected by an HDPE lining, which mostly obscures the 
embankment soil from visual inspection.  However, there was no visual evidence of large 
bulges or depressions beneath the lining that would indicate stability issues.  On this basis, 
the upstream slope was considered to be in acceptable condition.   

6.6.3 Downstream Slope 
 
The downstream slopes of the west and south embankments, which consist of compacted 
sandy clay, have eight inches of granular rock erosion protection.  The downstream slope of 
the west and south embankments was observed to be in generally good condition.  No 
seepage was observed at the downstream toe.  A wide rip-rap-lined stormwater ditch is 
located beyond the toe of the south and west portions of the embankment.  The downstream 
toes for the east and north interior embankments were not visible, as they were submerged by 
the contents of the adjacent ponds.   

6.6.4 Emergency Spillway 
 
There is no emergency spillway for Scrub 1.  The only means of removing water from the pond 
is through evaporation or via discharge through the pipes that connect Scrub 1 to Scrub 2. 

6.6.5 Outlet Works 
 
A potential outlet structure for Scrub 1 consists of three HDPE pipes that connect Scrub 1 
and Scrub 2 at three different invert elevations (see Photo 54).  The pipes are installed 
horizontal.  At the time of the assessment, these outlet pipes were closed with blind flanges 
on both ends of the pipes and were not operational.  These pipes can only be used to provide 
an outlet under specific operating conditions, such as when the water level in one pond is 
higher than the other pond so that a flow can be established.  With the exception of these 
pipes, the surface sludge impoundments have no outlet.  The outlet pipes appeared to be in 
acceptable condition and are expected to function should AEPCO choose to operate them as 
an outlet to discharge from Scrub 1 to Scrub 2.   
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6.6.6 Internal Drains or Toe Drains 
 
There are no internal drains or toe drains included in the embankments that impound Scrub 1.   

6.6.7 Water Surface Elevations and Reservoir Discharge 
 
The water surface in Scrub 1 at the time of the site visit provided 3.2 feet of freeboard.  
Scrub 1 was not discharging decant water flows at the time of the site visit. 

6.7 Scrubber Sludge Pond 2 
 
Scrubber Sludge Pond 2 is formed by a perimeter dam having a design crest elevation of 
El. 4226.  The minimum current crest elevation is El. 4223.7.  The south side of the perimeter 
dam is an interior dike shared with the north embankment of Scrub 1, and the east side is 
shared with the west embankment of Evaporation Pond.  The dam is founded on the natural 
clay soil or, where natural clay soil was not present, 8-inches of compacted clay borrow soil.  
The interior and exterior dike sections are consistent with those of Ash Pond 1.  Scrubber 
Sludge Pond 2 has an 80-mil HDPE lining on the slopes and a 60 mil HDPE lining on the 
bottom to provide primary seepage control.  Field observations of Scrub 2 included the dam 
crest and downstream slope and toe of the exterior dike sections and observable features of 
the scrubber sludge pond connecting pipes.   

6.7.1 Dam Crest 
 
The dam crest appears to be in good condition.  We saw no obvious signs of settlement or 
displacement associated with Scrub 2.  Based on monitoring data, regional subsidence has 
resulted in settlement of the entire facility, but there was no visual evidence of distress 
associated with this settlement during the field assessment. 

6.7.2 Upstream Slope 
 
The upstream slope of the dam is protected by an HDPE lining, which mostly obscures the 
embankment soil from visual inspection.  However, there was no visual evidence of large 
bulges or depressions beneath the lining that would indicate stability issues.  On this basis, 
the upstream slope was considered to be in acceptable condition.   

6.7.3 Downstream Slope 
 
The downstream slope of the north and west embankments, which consist of compacted 
sandy clay, has eight inches of granular rock erosion protection.  The downstream slope of 
the north and west embankments was observed to be in generally good condition.  No 
seepage was observed at the downstream toe.  A wide rip-rap-lined stormwater ditch is 
located beyond the toe of the north and west portions of the embankment.  The downstream 
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toes for the east and south interior embankments were not visible, as they were submerged by 
the contents of the adjacent ponds.   

6.7.4 Emergency Spillway 
 
There is no emergency spillway for Scrub 2.  The only means of removing water from the 
pond is through evaporation or through the pipes connecting to Scrub 1. 

6.7.5 Outlet Works 
 
Assuming the three HDPE pipes that connect Scrub 1 and Scrub 2 at three different invert 
elevations are operated to provide an outlet for Scrub 1, such that decant water flows from 
Scrub 1 to Scrub 2, then there are no outlet structures for Scrub 2.  The reader is referred to 
the previous discussion for the Scrub 1 outlet works.   

6.7.6 Internal Drains or Toe Drains 
 
There are no internal drains or toe drains included in the embankments that impound Scrub 2.   

6.7.7 Water Surface Elevations and Reservoir Discharge 
 
The water surface in Scrub 2 at the time of the site visit provided 14.5 feet of freeboard.  
Scrub 2 was not discharging decant water flows at the time of the site visit. 

6.8 Evaporation Pond 
 
The Evaporation Pond is formed by a perimeter dam having a design crest elevation that 
varies from El. 4216 to El. 4226.  The west side of the perimeter dam has a design crest 
elevation of El. 4226 and the east side has a design crest elevation of El. 4216.  The 
minimum current crest elevation is El. 4214.7.  The elevation of the crest on the north and 
south sides varies to match the grades of the east and west embankments.  The west 
embankment of the perimeter dam forms a common interior dike with the Scrub 1 and Scrub 
2, and the east embankment forms a common interior dike with Ash 2 and Ash 3.  The dam is 
founded on the natural clay soil or, where natural clay soil was not present, 8-inches of 
compacted clay borrow soil.  The interior and exterior dike sections are consistent with those 
of Ash Pond 1.  The Evaporation Pond has an 80-mil HDPE lining on the slopes and 60-mil 
HDPE lining on the bottom to provide primary seepage control.  Field observations of 
Evaporation Pond included the dam crest, downstream slopes of the north and south 
embankments, and interior slopes.    
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6.8.1 Dam Crest 
 
The dam crest appears to be in good condition.  We saw no obvious signs of settlement or 
displacement associated with Evaporation Pond.  Based on monitoring data, regional 
subsidence has resulted in settlement of the entire facility, but there was no visual evidence 
of distress associated with this settlement during the field assessment. 

6.8.2 Upstream Slope 
 
The upstream slope of the dam is protected by an HDPE lining, which mostly obscures the 
embankment soil from visual inspection.  However, there was no visual evidence of slumps 
or bulges beneath the lining that would indicate stability issues.  On this basis, the upstream 
slope was considered to be in acceptable condition.   

6.8.3 Downstream Slope 
 
The downstream slope of the north and south embankments, which consist of compacted 
sandy clay, is covered by an eight inch thickness of granular rock erosion protection.  In 
several locations the granular rock appeared thinner than the design thickness, and the 
underlying embankment material was visible.  The downstream slope was observed to be in 
generally good condition.  No seepage was observed at the downstream toe.  A wide rip-rap-
lined stormwater ditch is present beyond the toe of the north and south portions of the 
embankment.  The downstream toes for the east and west interior embankments were not 
visible, as they were submerged by the contents of the adjacent ponds.   

6.8.4 Emergency Spillway 
 
There is no emergency spillway for the Evaporation Pond.  The only means of removing 
water from the Evaporation Pond under normal operating conditions is by evaporation.  

6.8.5 Outlet Works 
 
There is no outlet works for the Evaporation Pond.     

6.8.6 Internal Drains or Toe Drains 
 
There are no internal drains or toe drains included in the embankments that impound the 
Evaporation Pond.   

6.8.7 Water Surface Elevations and Reservoir Discharge 
 
The water surface in the Evaporation Pond at the time of the site visit provided 12.6 feet of 
freeboard.  
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6.9 Field Assessment Observations  
 
6.9.1 Settlement 
 
Visual evidence of settlement was not observed.  Regional subsidence due to groundwater 
withdrawal has resulted in about 1.7 feet of mostly uniform settlement at the facility since 
construction in 1995.  Measured differential settlement of about 0.5 feet from west to east 
across the facility has occurred since the facility was constructed.  A large fissure associated 
with the subsidence was observed encroaching into the foundation area of the south part of 
the facility prior to construction; see Exhibit 1 for location of fissure.  The fissure was 
mitigated prior to construction and a monitoring program was implemented.  The monitoring 
program has been expanded to include a second fissure observed at the north end of the 
facility in 2003.  Monitoring includes annual high precision survey techniques in the area of 
the fissures and at 16 benchmarks located on the embankments.   

6.9.2 Movement 
 
With exception of the settlement discussed above, there has been no significant slope 
movement of the dam embankments.   

6.9.3 Erosion 
 
Several instances of locally significant erosion of the embankment slopes have occurred and 
these are typically associated with leaks from the high pressure pumped slurry pipelines that 
convey the slurried ash from the power plant to Ash 1 through Ash 4.   

6.9.4 Seepage 
 
Previous incidents of seepage in the Scrub 2 were associated with damage to the HDPE 
lining.  The seepage pooled between the synthetic lining and the underlying clay lining and 
was remediated by lowering the water level in the pond, pumping the water from behind the 
lining, and making repairs to the HDPE lining.  The leaks in the HDPE lining associated with 
the Scrub 2 were considered by AEPCO to be the result of vandalism or wildlife.   

6.9.5 Leakage 
 
No water leaks were observed from the facility embankments, project piping, or structures at 
the time of the site visit. 

6.9.6 Cracking 
 
No cracks were observed in the upstream or downstream slopes or the crests of the dams.  
Fissures associated with regional subsidence are discussed in the above section on settlement.   
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6.9.7 Deterioration 
 
No significant deterioration of the dam embankments or structures was observed.   

6.9.8 Geologic Conditions 
 
The geology of the project features appears consistent with descriptions in the available 
reports.  There have been no studies or events (landslide, earthquake, etc.) that would result 
in changes to the description of local geologic conditions.   

6.9.9 Foundation Deterioration 
 
No signs of foundation deterioration were observed for the seven dams. 

6.9.10 Condition of Spillway and Outlet Works 
 
There is no spillway for any of the seven dams.  The Ash 1, Ash 2, Ash 3, and Ash 4 outlets 
consist of decant drop inlets using a tower and stop log structure, HDPE outlet piping, and a 
sump and pump.  No adverse conditions were observed for the decant drop inlets and the 
pipes, pump, and sump were not readily observable.   

The Scrub 1 and Scrub 2 outlets consist of three pipes connecting the two ponds at three 
different elevations.  These pipes will only serve as an outlet from the pond with the higher 
water level to the pond with the lower water level.  No adverse conditions were observed 
where the pipes protrude into Scrub 2.  The remaining length of the pipes was not readily 
observable. 

There is no outlet at the Evaporation Pond.  Removal of decant water is by evaporation only.   

6.9.11 Observations of Operation of the Spillway and Outlet Works 
 
The decant drop inlet structures in Ash 1 and Ash 2 were passing a small quantity of flow 
over the stoplogs.  The decant drop inlet structures in Ash 3 and Ash 4 were not operating 
because the water level in Ash 3 and Ash 4 was many feet below the stoplog sills.  There are 
no spillways in any of the seven impoundments.   

6.10 Reservoir Rim Stability 
 
Reservoir rim stability issues do not apply to the perimeter dams that exist at the seven 
impoundments.   
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6.11 Uplift Pressures on Structures, Foundations, and Abutments 
 
There are no structures subject to uplift pressures at the seven impoundments.   

6.12 Other Significant Conditions 
 
None.  
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7.0  Spillway Adequacy 
 
 
7.1 Floods of Record 
 
Based on the design documents for the stormwater drainage ditches surrounding the seven 
ponds, the 24-hour 100-year precipitation event is 4.4 inches.  Floods of record have not been 
recorded for the Big Draw drainage that flows past the Coal Combustion Waste Facility.   

7.2 Inflow Design Floods 
 
Currently, each of the seven dams is classified as a high hazard potential structure by 
ADWR.  State regulations indicate that high hazard dams be able to store or safely pass an 
inflow design flood equivalent to between one-half and the full probable maximum flood 
(PMF) while maintaining appropriate freeboard.  This freeboard should be the largest of the 
following: 

• The sum of the inflow design flood maximum water depth plus wave run-up 
• The sum of the inflow design flood maximum water depth plus 3 feet 
• A minimum of 5 feet 

 
Based on wave run-up calculations submitted to ADWR that meet the first criterion, AEPCO 
has received a license that includes a variance that allows the ash ponds and scrubber sludge 
ponds to be operated with 3.0 feet of freeboard and allows the evaporation pond to be 
operated with 3.5 feet of freeboard. 

Each of the seven dams is designed as a perimeter dam with no potential to receive surface 
water run-on.  The inflow design flood will be limited to precipitation that falls directly on 
the reservoirs themselves.  The inflow design flood for the facility has been accepted by the 
State as 50 percent of the probable maximum precipitation, as reported in Burns & 
McDonnell (1993).  Based on the provided drawings, the dams have 3.0-foot-freeboard and 
are capable of storing a 72-hour precipitation event of 5.6 inches, which is 50 percent of the 
PMP based on Hydrometeorological Report No. 49, as reported in Burns & McDonnell 
(1993).   

None of the seven dams has an emergency spillway.  Water levels in Ash 1, Ash 2, Ash 3, 
and Ash 4 are controlled by pumped discharge from the ash ponds back to the power plant.  
Each of the seven ponds is designed to have capacity to store the inflow design flood, but the 
required freeboard of 3 feet above the surcharge pool is not maintained.   
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7.2.1 Determination of the PMF 
 
Because the facility is comprised of ring dikes, there is no contributing run-on associated 
with rainfall events.  Therefore the PMF is equal to the PMP.  The PMP of 11.2 inches was 
based on Hydrometeorological Report No. 49.  The PMP is considered to fall directly on the 
reservoirs.   

7.2.2 Freeboard Adequacy 
 
Based on the variance in the License of Approval from ADWR, the planned operating 
freeboard of 3.0 feet at the ash and scrubber sludge ponds and 3.5 feet at the evaporation 
pond is adequate to store the half PMP based on incipient rainfall on the reservoirs and no 
contributing drainage area, and with allowance for wave run-up. 

7.2.3 Dam Break Analysis 
 
A simplified dam break analysis and inundation mapping for the facility was completed by 
Burns & McDonnell (2004).  This analysis considered the failure of a single pond.  For 
purposes of this assessment, this analysis is also considered generally applicable to each of 
the seven ponds that comprise the Coal Waste Disposal Facility.  The inundation is mapped 
downstream to where it flows from the Big Draw drainage into the Willcox Playa.  Two 
habitable structures and highway US 191 were identified during development of the 
inundation mapping.  The dam break analysis and inundation mapping were not reviewed as 
part of this study. 

7.3 Spillway Rating Curves 
 
There are no spillways for any of the seven dams. 

7.4 Evaluation 
 
There is sufficient capacity in Ash 1, Ash 2, Ash 3, Ash 4, Scrub 1, Scrub 2, and the 
Evaporation Pond to store the inflow design flood, which is half of the PMP, while 
maintaining the required freeboard in accordance with the ADWR License of Approval.  GEI 
concurs with the evaluation of inflow design flood and freeboard as required under the 
ADWR License of Approval for this facility. 
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8.0  Structural Stability 
 
 
8.1 Visual Observations 
 
The assessment team saw no visible signs of instability associated with the interior or 
exterior dikes of the seven impoundments during the September 3, 2009, site assessment. 

8.2 Field Investigations 
 
A Subsurface Investigation Report for Ash Pond Modifications was prepared by Burns & 
McDonnell (1992).  Subsurface investigations performed at the site consist of: 

• Sixteen borings completed by Burns & McDonnell to investigate the 
subsurface conditions and to investigate borrow sources for the dike 
embankments.  Standard Penetration Tests (SPT) performed as part of the 
investigation, with borings extending to depths of 26 feet to 171 feet.  Soil 
samples obtained for laboratory testing consisting of unit weight, moisture 
content, gradation, Atterberg Limits, Standard Proctor, unconfined 
compression, consolidation, and hydraulic conductivity tests. 

• In 1974, Burns & McDonnell performed a subsurface investigation at the 
location of the proposed power plant for steam units 2 & 3.  The original 
report was not available, but select borings and laboratory test results from 
that investigation are presented in a subsurface investigation report for the ash 
pond modifications (Burns & McDonnell, 1992).  These borings are in the 
vicinity of the power plant, but may approximate the subsurface conditions 
near the impoundments.  Laboratory tests included moisture content, dry unit 
weight, gradation, Atterberg Limits, consolidation, and direct shear tests. 

• In 1962, Kaiser Engineers performed a subsurface investigation for the Cochise 
Power Plant, which pre-dated the existing power plant at the same site.  Select 
laboratory test results from that investigation are presented in the subsurface 
investigation report by Burns & McDonnell (1992).  The boring that is 
discussed in the report is located at the power plant, but may be indicative of 
subsurface conditions near the impoundments.  The laboratory test results 
included in the subsurface investigation report (Burns & McDonnell, 1992) 
present only direct shear tests.   
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8.3 Methods of Analysis 
 
The methods of structural stability analysis are presented in Design Notes and Analysis for 
the Ash and Scrubber Sludge Disposal Ponds and Pond Dikes (Burns & McDonnell, 1993).  
An addendum to this report was issued to address comments from ADWR (Burns & 
McDonnell, 1994).  This addendum presents additional discussion on the methods of 
analysis. 

The design reports evaluated the stability of a generalized embankment section.  This section 
included the maximum embankment height (30 feet.), the standard embankment slopes of 
3H:1V, the standard crest width of 20 feet, and typical soil parameters for the embankment 
and the foundation.  The granular rock slope protection on the exterior embankment slopes 
and the HDPE liner on the interior slopes were neglected in the analyses. 

Loading cases evaluated in the stability analysis included the end of construction, rapid 
drawdown, steady-state seepage, partial pool, and associated appropriate seismic cases.  The 
computer software UTEXAS2 was used for all analyses.  Spencer’s method of slices was 
used, and the phreatic surfaces were estimated using Casagrande’s method.   

A peak horizontal acceleration coefficient of 0.15g was applied as a pseudo-static coefficient 
in the facility design (Burns & McDonnell, 1994).  This is significantly higher than an 
acceleration of 0.10g as shown on the 2008 USGS regional probabilistic seismic hazard map 
for 2 percent Probability of Exceedance within 50 years (recurrence interval of 
approximately 2500 years).  Application of a peak horizontal acceleration coefficient of 
0.15g as a pseudo-static coefficient in the facility design would be comparable to an 
approximate Maximum Credible Earthquake loading, which is an appropriate recurrence 
interval for application to high hazard classification impoundments based on federal dam 
safety guidance.   

8.4 Discussion of Stability Analysis  
 
The details and results of slope stability analyses are reported in the 1993 and 1994 analysis 
reports.  The 1993 report presented stability analyses for the design of the impoundments.  
Based on comments from ADWR, the revised report was issued in 1994.  The stability 
analyses of the 1994 Response to ADWR Comments supersede the analyses presented in the 
1993 report. 

The stability analyses completed as part of the 1994 report were used to evaluate the Factor 
of Safety of a generalized critical section.  Using the computer software UTEXAS2, 
developed by Stephen Wright at the University of Texas, stability under several conditions 
was evaluated using the Spencer Method.  Steady-state seepage, rapid drawdown, end-of-
construction, and partial pool cases were evaluated.  Earthquake loading was also considered 
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for each of the load cases except rapid drawdown.  For the seismic case, a pseudostatic 
acceleration of 0.15g was applied to the embankment.   

It is typical to apply one-half of the peak acceleration in the stability analysis, and it is also 
typical to use the maximum credible earthquake (MCE) for high hazard dams.  While 
information on the MCE has not been developed for the project site, a report prepared for the 
nearby Rosemont Mine indicates that the MCE is 0.15g to 0.20g based on the background 
earthquake (Vector, 2006).  If the Santa Rita fault zone is determined to be active, the MCE 
could be as high as 0.34g.  This range of MCE results in a range of pseudostatic coefficients 
from 0.075g to 0.17g.  Therefore, use of 0.15g is conservative for the background 
earthquake, and is only slightly unconservative if the Santa Rita fault zone is determined to 
be active. 

The material properties used in the stability modeling were based primarily on published 
correlations based on material classification, index testing, and field tests.  Where laboratory 
testing of site-specific materials was completed, these results were used.  The geometry of 
the modeled section was based on the maximum design geometry.   

The phreatic surfaces used in the models were estimated using the Casagrande method.  
These phreatic surfaces were based on steady- seepage conditions, modeling the properties of 
stored ash as water, and ignoring the seepage control provided by the HDPE lining.   

8.5 Factors of Safety 
 
GEI reviewed the computed factors of safety for the embankment stability analysis contained 
in the 1994 Burns & McDonnell report.  We compared the reported calculated factors of 
safety (FOS) to minimum required factors of safety as currently required by ADWR and by 
FERC.  Table 8.1 presents the calculated factors of safety and the required factors of safety. 
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Table 8.1:  Stability Factors of Safety and Guidance Values 

Loading Condition 
Min. Calculated 

FOS (1994 Report) 
Min. Required 
FOS (ADWR) 

Min. Required 
FOS (FERC) 

End of Construction 3.11 1.3 1.3 
End of Construction - Seismic 1.85 1.0 1.0 
Full Reservoir – Steady-state Seepage 1.61 1.5 1.5 
Full Reservoir – Steady-state Seepage - 
Seismic 1.07 1.0 1.0 

Rapid Drawdown – Water depth 5 ft 1.56 1.2 1.1 
Rapid Drawdown – Water depth 27 ft 0.74 1.2 1.1 
Partial Pool – Water depth 0 ft 1.98 1.5 N/A 
Partial Pool – Water depth 0 ft - Seismic 1.30 1.0 N/A 
Partial Pool – Water depth 10 ft 2.04 1.5 N/A 
Partial Pool – Water depth 10 ft - Seismic 1.30 1.0 N/A 
Partial Pool – Water depth 20 ft 2.40 1.5 N/A 
Partial Pool – Water depth 20 ft - Seismic 1.36 1.0 N/A 
Partial Pool – Water depth 27 ft 2.83 1.5 1.5 
Partial Pool – Water depth 27 ft - Seismic 1.45 1.0 1.0 

 
As indicated in Table 8.1, the calculated factor of safety for rapid drawdown from the 
maximum pool is below the guidance value.  Although the calculated factor of safety does 
not meet criteria, a 21.5 foot deep tension crack has been included in the analysis, which is 
not a typical assumption and is very conservative.  GEI performed a check stability analysis 
for rapid drawdown without the tension crack that resulted in a computed factor of safety of 
1.37, which exceeds the recommended ADWR and FERC minimum factors of safety.    

8.6 Seismic Stability - Liquefaction Potential 
 
The liquefaction potential at the Coal Waste Disposal Facility has not been previously 
evaluated based on the available documents.  Certain conditions are necessary for 
liquefaction, including saturated, loose, granular soils and an earthquake of sufficient 
magnitude and duration to cause significant strength loss in the soil.  The water table is more 
than 70 feet below the impoundments based on information from the eight borings completed 
within the footprint of the impoundments.  The clayey foundation soils and the soils used for 
construction of the dikes are not likely susceptible to significant strength loss during strong 
shaking.  Clayey soils were compacted to a minimum 95 percent Standard Proctor 
compaction for the embankments, which results in a dense soil, and the foundation soils 
generally consist of stiff to hard clays.  The foundation soils and the embankment soils are 
unlikely to become saturated from the impounded water due to the HDPE lining.  Therefore, 
in our opinion, the potential for liquefaction of the facility embankments or foundation soil is 
low.   
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8.7 Decant Drop Inlet Structures 
 
The decant drop inlet tower structures in the ash ponds (Ash 1, Ash 2, Ash 3, and Ash 4) are 
constructed of reinforced concrete and are founded on a concrete slab.  The towers are 
33.5 feet high.  The towers are the primary means of removing decant water from the ash 
ponds and are the sole means of discharging floodwater from the impoundment.   

Design calculations for the drop inlet tower structures were not available.  GEI completed a 
check analysis for a sliding loading case and for a seismic loading case for the tower 
assuming 0.34g horizontal acceleration.  Conservatively ignoring soil loads, the resultant is 
within the base for the seismic loading case.  Also, the factor of safety against sliding is 1.56 
assuming passive soil pressures are neglected, which is a conservative assumption.  These 
loading cases both meet or exceed the required structural stability criteria. 

8.8 Summary of Results 
 
8.8.1 Embankments 
 
The stability analyses that have been performed for the embankments appear to address 
adequately the most critical section.  With one exception the analyses presented in the 1994 
report all meet the minimum required factor of safety criteria according to ADWR and FERC 
guidance.  These analyses include use of appropriate material properties and loading 
conditions.   

The low calculated factor of safety for rapid drawdown from maximum pool documented in 
the 1994 design resulted from a very conservative analysis that may not be representative of 
typical rapid drawdown analysis.  A GEI check analysis for rapid drawdown using a 
conventional model resulted in a factor of safety that exceeded the minimum recommended 
factor of safety.    

8.8.2 Decant Drop Inlet Structures 
 
A 1994 design structural analysis of the decant drop inlet structures was not available for 
review.  A check GEI analysis for sliding and seismic load conditions indicates the structure 
meets or exceeds stability criteria. 
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9.0  Maintenance and Methods of Operation 
 
 
9.1 Procedures 
 
AEPCO’s experience with management of the coal combustion waste management system 
has resulted in the development of standard operational procedures to inspect, maintain, and 
operate the system.  To the knowledge of the assessment team, these procedures have not 
been formally documented in an Operation and Maintenance Manual.  Several of the plant 
engineers and operating personnel have been with AEPCO since the seven impoundments 
were placed in service.  The power plant is manned 24 hours a day, seven days a week.  
Daily inspection rounds are performed of the entire ash pond facilities by operations staff to 
observe the general condition of structures and embankments.  Identified deficiencies are 
documented and repaired.   

9.2 Maintenance of Impoundments 
 
Maintenance of the seven impoundments is performed by AEPCO staff under the guidance 
of AEPCO managers and engineers.  Instrument readings are reported annually to the 
Arizona Department of Water Resources.  Inspections are made monthly by AEPCO 
engineers and typically annually by ADWR personnel.   

9.3 Surveillance 
 
The entire Coal Waste Disposal Facility is patrolled daily by AEPCO operations personnel 
and every several hours by security personnel.  Plant personnel are available at the power 
plant and on 24-hour call for emergencies that may arise.  There are no automatic alarm 
systems at the impoundments.   
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10.0  Emergency Action Plan 
 
 
An Emergency Action Plan (EAP) has been developed for the seven impoundments 
(AEPCO, 2009).  The EAP was developed based on a dambreak analysis and inundation 
mapping for an individual pond at the facility, which indicated the potential for flooding the 
2 residences that are located about 0.5 miles downstream.  The dambreak flood will also 
inundate Highway 191, which is located immediately downstream of the seven 
impoundments.  The inundation map indicates outflows resulting from a dam failure will be 
conveyed down the Big Draw drainage about 1 mile to the uninhabited Willcox Playa.   

The seven impoundments were assigned a High Hazard classification based on a dambreak 
and inundation analysis performed by AEPCO.  The High Hazard classification has been 
accepted by the Arizona Department of Water Resources (ADWR), Dam Safety and Flood 
Mitigation Division.   

GEI concurs with the High Hazard classification for the seven impoundments based on both 
the potential for inundation of Highway 191 and associated potential for loss of life, and on 
the flooding of two residences located about 0.5 miles downstream of the facility.   

The Low Volume Wastewater Pond has not been assigned a hazard classification. The height 
and storage capacity of the Low Volume Wastewater Pond is below the minimum 
requirements for regulation as a dam by ADWR.  Discharge from the Low Volume 
Wastewater Pond would flow directly into the uninhabited Willcox Playa.  No homes are 
located downstream of this pond.   

The Cooling Tower Blowdown Pond (shown as Facility 4 on Exhibit 1) has not been 
assigned a hazard classification.  The height and storage capacity of the Cooling Tower 
Blowdown Pond is below the minimum requirements for regulation as a dam by ADWR.  
Discharge from the Cooling Tower Blowdown Pond would flow directly into the uninhabited 
Willcox Playa.  No homes are located downstream of this pond. 

The Coal Pile Retention Basin has not been assigned a hazard classification.  The basin is 
constructed entirely below grade.  The height and storage capacity of the Coal Pile Retention 
Basin is below the minimum requirements for regulation as a dam by ADWR.  Discharge 
from the Coal Pile Retention Basin would be retained on Apache Power Plant property.  No 
homes are located downstream of this pond. 

GEI recommends a Low Hazard Classification for the Low Volume Wastewater Pond based 
on the height and storage capacity and lack of potential for significant economic, 
environmental damage, or loss of life in the event of failure of the embankment.   
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GEI recommends a Low Hazard Classification for the Cooling Tower Blowdown Pond based 
on the height and storage capacity and lack of potential for significant economic, 
environmental damage, or loss of life in the event of failure of the embankment.   

GEI recommends a Less-than-Low Hazard Classification for the Coal Pile Retention Basin 
because the basin is constructed entirely below grade and therefore there is no potential for 
failure of an impounding embankment.   
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11.0  Conclusions 
 
 
11.1 Assessment of Dams  
 
11.1.1 Field Assessment 
 
The seven impoundment dams were generally found to be in satisfactory condition.  Issues of 
potential concern for the facilities were identified from our field assessment as follows: 

• Differential settlement across the site due to regional subsidence has resulted in 
portions of the crest of each impoundment being lower than other portions of the 
crest. 

• Fissures have developed near the impoundments due to regional subsidence.  At least 
one of these fissures extends beneath the impoundments.   

• The granular rock slope protection on the downstream slope has become thin in 
several locations such that the underlying embankment material is exposed.   

 
11.1.2 Stability Analysis (Adequacy of Factors of Safety) 
 
With one exception the stability analyses addressing the generalized critical section meet the 
minimum required factors of safety criteria according to ADWR and FERC guidance.  These 
analyses include the use of appropriate material properties and loading conditions.   

The analysis performed for rapid drawdown from maximum pool elevation reports a factor of 
safety that does not meet minimum values required by ADWR and FERC.  The low factor of 
safety for this drawdown case resulted from an analysis that assumed a deep tension crack 
within the embankment, which may not be an appropriate analysis condition.  A check 
analysis performed by GEI using conventional rapid drawdown conditions resulted in a 
calculated factor of safety that exceeds the regulatory criteria.   

11.1.3 Spillway Adequacy and Outlet Works 
 
None of the seven impoundments have emergency spillways.  Each impoundment has the 
capacity to store an inflow design flood equal to 50 percent of the PMF in accordance with 
the License of Approval from ADWR.  The operating pool level maintains adequate 
freeboard during storage of the inflow design flood. 

The four ash ponds (Ash 1, Ash 2, Ash 3, and Ash 4) each have a decant drop inlet structure 
that serves as an outlet works.  The only means to lower the water elevation is by evaporation 
or by pumping decant water to the Cooling Tower Blowdown Pond.  Scrubber Sludge 
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Pond 1, Scrubber Sludge Pond 2, and the Evaporation Pond do not have an outlet works.  The 
addition of water (slurried fly ash) and removal of decant water from the impoundments are 
carefully monitored and controlled by pumps operated by power plant personnel.  There is no 
automatic shutoff control system for the pumps delivering slurried fly ash or slurried 
scrubber sludge to the impoundments to prevent overfilling of the ponds or to start the 
recirculation pump system in case pond water levels exceed required operating levels. 

Based on the maximum pumping rates for the waste materials being placed in the ponds, it 
would take nearly a week to raise the water level in each of the ash ponds three feet, and 
would take several weeks to raise the water level in each of the scrubber sludge ponds three 
feet.  Under the current program of monitoring the dams, which includes daily inspections by 
operations personnel, it is likely that rising water levels would be noticed before overtopping 
of the dams occurred. 

11.2 Adequacy of Instrumentation and Monitoring of 
Instrumentation 

 
The only instrumentation for monitoring embankment performance is survey monuments, 
which enable evaluation of movement of the embankments.  There are no observation wells 
or piezometers to enable measurement of changes to water levels within the dam 
embankments and dam foundations that may result from damage to the HDPE lining or other 
causes.  Observation well or piezometer instrumentation should be installed at locations near 
the maximum dam section or other potentially critical locations to enable measurement of 
water levels within the dam embankments and dam foundations should the HDPE lining 
become compromised.   

The frequency of monitoring is considered adequate.  Other instrumentation and monitoring 
programs are generally satisfactory except that special attention should be made to 
monitoring the following items: 

• Low areas on the crest caused by differential settlement across the site due to regional 
subsidence.  This may have reduced the available freeboard of the impoundments. 

• Any changes in the fissures that have developed near the impoundments due to 
regional subsidence.  The existing fissure monitoring and surveying programs should 
be continued. 

11.3 Adequacy of Maintenance and Surveillance 
 
All seven of the impoundments have satisfactory maintenance and surveillance programs.    
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12.0  Recommendations 
 
 
12.1 Corrective Measures for the Structures 
 
The locally sparse granular rock slope protection on the downstream slopes of several of the 
embankments should be repaired. 

12.2 Corrective Measures Required for Maintenance and 
Surveillance Procedures 

 
None. 

12.3 Corrective Measures Required for the Methods of Operation 
of the Project Works 

 
Prudent practice is to provide redundancy in the system operations, which could include an 
automatic shutoff control system for the pumps delivering slurried fly ash or slurried 
scrubber sludge to the impoundments to prevent overfilling of the ponds, or an automatic 
control system to start the recirculation pump system in case water levels in the 
impoundments exceed required operating levels.  An alternative for this facility is to modify 
the existing outlets from the currently operated ash ponds and scrubber sludge ponds to 
discharge to adjacent empty ponds and serve as passive controls for the pond levels.  This 
approach could be employed as long as the water levels in the adjacent ponds are below the 
water levels in the currently operated ponds.  

12.4 Any New or Additional Monitoring Instruments, Periodic 
Observations, or Other Methods of Monitoring Project Works 
or Conditions That May Be Required 

 
Expand instrumentation to include staff gauges for each of the impoundments.  The 
elevations of the staff gauges should be established by survey methods.  The staff gauges 
should be used for estimating the pond surface elevations, which should be periodically 
compared to the surveyed elevations of the pond crest to maintain adequate freeboard.   

No piezometers are currently installed at the facility and a modest level of instrumentation 
for water levels within the exterior dam embankment should be implemented to provide 
warming of changing conditions in addition to any warning currently provided by routine 
visual observation.  Install observation well or piezometer instrumentation or other means of 
monitoring water levels consistent with standard engineering practice at locations near the 
maximum dam section and other potentially critical locations to enable measurement of 
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water levels within the dam embankments and dam foundations should the HDPE lining 
become compromised.  If seepage or liner leaks are observed in the future, piezometers 
should be installed to enable evaluation of the problem area. 

12.5 Acknowledgement of Assessment 
 
I acknowledge that the management unit(s) referenced herein was personally inspected by me 
and was found to be in the following condition (select one only): 

SATISFACTORY 
FAIR 

POOR 

UNSATISFACTORY 

 
DEFINITIONS FOR ASSESSMENT 
 

SATISFACTORY 
No existing or potential management unit safety deficiencies are recognized.  
Acceptable performance is expected under all applicable loading conditions (static, 
hydrologic, seismic) in accordance with the applicable criteria.  Minor maintenance 
items may be required. 
 
FAIR 
Acceptable performance is expected under all required loading conditions (static, 
hydrologic, seismic) in accordance with the applicable safety regulatory criteria.  
Minor deficiencies may exist that require remedial action and/or secondary studies or 
investigations 
 
POOR 
A management unit safety deficiency is recognized for any required loading condition 
(static, hydrologic, seismic) in accordance with the applicable dam safety regulatory 
criteria.  Remedial action is necessary.  POOR also applies when further critical 
studies or investigations are needed to identify any potential dam safety deficiencies. 
 
UNSATISFACTORY 
Considered unsafe.  A dam safety deficiency is recognized that requires immediate or 
emergency remedial action for problem resolution.  Reservoir restrictions may be 
necessary. 
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Coal Combustion Dam Inspection Checklist Form 

1 
EPA Form, Jan 09 

US Environmental 
Protection Agency 

 

Site Name: Apache Generating Station 
 

Date: September 3, 2009 
 

Unit Name: Ash Pond No. 1 
 

Operator’s Name: Arizona Electric Power Cooperative 
 

Unit ID: 
 

Hazard Potential Classification:   High      Significant      Low 
 

Inspector’s Name:   Stephen G. Brown 
 
Check the appropriate box below, Provide comments when appropriate. If not applicable or not available, record "N/A", Any unusual conditions or construction practices that should be 
noted in the comments section, For large diked embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify approximate area that 
the form applies to in comments. 

 Yes No  Yes No 

1. Frequency of Company’s Dam Inspections?    X 18. Sloughing or bulging on slopes?     X 

2. Pool elevation (operator records)? 4212.3 19. Major erosion or slope deterioration?     X 

3. Decant inlet elevation (operator records)? 4212.3 20. Decant Pipes   

4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet?     X 

5. Lowest dam crest elevation (operator records)? 4215.6 Is water exiting outlet, but not entering inlet?     X 
6. If instrumentation is present, are readings 

recorded (operator records)?    X  Is water exiting outlet flowing clear?     X 

7. Is the embankment currently under construction?     X 21. Seepage (specify location, if seepage carries fines, 
and approximate seepage rate below):   

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?    X  From underdrain?     X 

9. Trees growing on embankment?  (If so, indicate  
largest diameter below.)     X At isolated points on embankment slopes?     X 

10. Cracks or scarps on crest?     X At natural hillside in the embankment area?     X 

11. Is there significant settlement along the crest?    X  Over widespread areas?     X 

12. Are decant trashracks clear and in place?     X From downstream foundation area?     X 
13. Depressions or sink holes in tailings surface 

or whirlpool in the pool area     X “Boils” beneath stream or ponded water?     X 

14. Clogged spillways, groin or diversion ditches?     X Around the outside of the decant pipe?     X 

15. Are spillway or ditch linings deteriorated?     X 22. Surface movements in valley bottom or on hillside?    X  

16. Are outlets of decant or underdrains blocked?     X 23. Water against downstream toe?     X 

17. Cracks or scarps on slopes     X 24. Were Photos taken during the dam inspection?    X   
Major adverse changes in these items could cause instability and should be reported for further evaluation.  
Adverse conditions noted in these items should normally be described (extent, location, volume, etc.) in the 
space below and on the back of this sheet.   

Inspection Issue # & Comment  Inspection Issue # & Comment 
1. Weekly for berm integrity and waste conveyance; Quarterly by 
engineer for liner integrity and perimeter embankment integrity 

11. Significant regional settlement on entire site; differential settlement is 
limited to about 0.1 ft across Ash Pond 1. 

3. Stop logs in inlet structure are adjustable  12. No decant trash racks 

4. No Spillway  20. Outlet was submerged and not visible 

5. Survey indicates east embankment is 0.4 ft low  22. General subsidence settlement throughout the basin; 6 ft total 
settlement at power plant site.  

6. Settlement monuments; no observation wells; no staff gage   

9. Minor woody shrubs becoming established on downstream slope   



U. S. Environmental Protection Agency 

 

1 
EPA Form, Jan 09 

Coal Combustion Waste (CCW) 
Impoundment Inspection 

 

Impoundment NPDES Permit #   AZR05B058   INSPECTOR Stephen G. Brown 

Date September 3, 2009 

Impoundment Name Apache Generating Station – Ash Pond No. 1 

Impoundment Company Arizona Electric Power Cooperative 

EPA Region 9 

State Agency (Field Office) Address  Arizona DEQ, 1110 West Washington St.  

     Phoenix, AZ 85007 

Name of Impoundment Apache Generating Station – Ash Pond No. 1 
(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

New  X Update 
 
 
       Yes  No 

Is impoundment currently under construction?                                   X 
Is water or ccw currently being pumped into 
the impoundment?                                                        X 
 
 
IMPOUNDMENT FUNCTION:  Permanent fly and bottom ash disposal 
 
 
Nearest Downstream Town:  Name  2 homes in outskirts of Cochise, then to Willcox Dry Lake  
Distance from the impoundment  0.5 mile 
Impoundment 
Location:   
 
 
 
Does a state agency regulate this impoundment?  YES X NO 
 
If So Which Sate Agency? Arizona Department of Water Resources – Dam Safety Division 
 

Longitude W109 Degrees 54 Minutes 4 Seconds 
Latitude N32 Degrees 4 Minutes 20 Seconds 
State AZ  County Cochise 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following 
would occur): 
 

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of the dam 
results in no probable loss of human life or economic or environmental losses. 
 

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential 
classification are those where failure or misoperation results in no probable loss of human 
life and low economic and/or environmental losses.  Losses are principally limited to the 
owner's property. 
 

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard 
potential classification are those dams where failure or misoperation results in no 
probable loss of human life but can cause economic loss, environmental damage, 
disruption of lifeline facilities, or can impact other concerns. Significant hazard potential 
classification dams are often located in predominantly rural or agricultural areas but 
could be located in areas with population and significant infrastructure.   
 
    X HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential 
classification are those where failure or misoperation will probably cause loss of human 
life.   
 
DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 
US highway immediately downstream and 2 residences located about  
0.5 mile downstream.  We concur with the High Hazard Classification based 
AEPC’s approximate inundation analysis. 
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CONFIGURATION: 

 
 

 Cross-Valley 
 Side-Hill 
    X Diked 
 Incised (form completion optional) 

Combination Incised/Diked 
Embankment Height 33 feet Embankment Material Generally Sandy Clay 
Pool Area 32.6  acres Liner HDPE over Clay 
Current Freeboard 3.7 feet Liner Permeability HDPE:1x10-10 cm/s; Clay: 1x10-6 cm/s 
 



 

4 
EPA Form, Jan 09 

TYPE OF OUTLET (Mark all that apply) 
 
None   Open Channel Spillway 

Trapezoidal 
Triangular 
Triangular 
 
Depth 
Bottom (or average) width 
Top width 
 

 
 
 
    X     Outlet 

 
 
24 in.   inside diameter 
 
Material 

corrugated metal 
welded steel 
concrete 

    X     plastic (hdpe, pvc, etc.) 
other (specify) 

 

 
 
Is water flowing through the outlet? YES X NO 

(water flow to pump sump is inferred from pump operation) 
 

No Outlet 

 

 

Other Type of Outlet (Specify) 

 
The Impoundment was Designed By  Burns & McDonnell (1994) 
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Has there ever been a failure at this site? YES  NO      X 
 
If So When? 
 

If So Please Describe: 
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Has there ever been significant seepages at this site?  YES  NO     X 
 
If So When? 
 

If So Please Describe: 
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Has there ever been any measures undertaken to monitor/lower 
Phreatic water table levels based on past seepages or breaches 
at this site?        YES  NO     X 
 
If So which method (e.g., piezometers, gw pumping, …)? 
 

If So Please Describe: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Coal Combustion Dam Inspection Checklist Form 
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US Environmental 
Protection Agency 

 

Site Name: Apache Generating Station 
 

Date: September 3, 2009 
 

Unit Name: Ash Pond No. 2 
 

Operator’s Name: Arizona Electric Power Cooperative 
 

Unit ID: 
 

Hazard Potential Classification:   High      Significant      Low 
 

Inspector’s Name:   Stephen G. Brown 
 
Check the appropriate box below, Provide comments when appropriate. If not applicable or not available, record "N/A", Any unusual conditions or construction practices that should be 
noted in the comments section, For large diked embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify approximate area that 
the form applies to in comments. 

 Yes No  Yes No 

1. Frequency of Company’s Dam Inspections?    X 18. Sloughing or bulging on slopes?     X 

2. Pool elevation (operator records)? 4212.3 19. Major erosion or slope deterioration?     X 

3. Decant inlet elevation (operator records)? 4212.3 20. Decant Pipes   

4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet?     X 

5. Lowest dam crest elevation (operator records)? 4215.7 Is water exiting outlet, but not entering inlet?     X 
6. If instrumentation is present, are readings 

recorded (operator records)?    X  Is water exiting outlet flowing clear?     X 

7. Is the embankment currently under construction?     X 21. Seepage (specify location, if seepage carries fines, 
and approximate seepage rate below):   

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?    X  From underdrain?     X 

9. Trees growing on embankment?  (If so, indicate  
largest diameter below.)     X At isolated points on embankment slopes?     X 

10. Cracks or scarps on crest?     X At natural hillside in the embankment area?     X 

11. Is there significant settlement along the crest?    X  Over widespread areas?     X 

12. Are decant trashracks clear and in place?     X From downstream foundation area?     X 
13. Depressions or sink holes in tailings surface 

or whirlpool in the pool area     X “Boils” beneath stream or ponded water?     X 

14. Clogged spillways, groin or diversion ditches?     X Around the outside of the decant pipe?     X 

15. Are spillway or ditch linings deteriorated?     X 22. Surface movements in valley bottom or on hillside?    X  

16. Are outlets of decant or underdrains blocked?     X 23. Water against downstream toe?     X 

17. Cracks or scarps on slopes     X 24. Were Photos taken during the dam inspection?    X   
Major adverse changes in these items could cause instability and should be reported for further evaluation.  
Adverse conditions noted in these items should normally be described (extent, location, volume, etc.) in the 
space below and on the back of this sheet.   

Inspection Issue # & Comment  Inspection Issue # & Comment 
1. Weekly for berm integrity and waste conveyance; Quarterly by 
engineer for liner integrity and perimeter embankment integrity 

11. Significant regional settlement on entire site; differential settlement is 
limited to about 0.1 ft across Ash Pond 2. 

3. Stop logs in inlet structure are adjustable  12. No decant trash racks 

4. No Spillway  20. Outlet was submerged and not visible 

5. Survey indicates east embankment is 0.3 ft low  22. General subsidence settlement throughout the basin; 6 ft total 
settlement at power plant site.  

6. Settlement monuments; no observation wells; no staff gage   

9. Minor woody shrubs becoming established on downstream slope   
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1 
EPA Form, Jan 09 

Coal Combustion Waste (CCW) 
Impoundment Inspection 

 

Impoundment NPDES Permit #   AZR05B058   INSPECTOR Stephen G. Brown 

Date September 3, 2009 

Impoundment Name Apache Generating Station – Ash Pond No. 2 

Impoundment Company Arizona Electric Power Cooperative 

EPA Region 9 

State Agency (Field Office) Address  Arizona DEQ, 1110 West Washington St.  

     Phoenix, AZ 85007 

Name of Impoundment Apache Generating Station – Ash Pond No. 2 
(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

New  X Update 
 
 
       Yes  No 

Is impoundment currently under construction?                                   X 
Is water or ccw currently being pumped into 
the impoundment?                                                        X 
 
 
IMPOUNDMENT FUNCTION:  Permanent fly and bottom ash disposal 
 
 
Nearest Downstream Town:  Name  2 homes in outskirts of Cochise, then to Willcox Dry Lake  
Distance from the impoundment  0.5 mile 
Impoundment 
Location:   
 
 
 
Does a state agency regulate this impoundment?  YES X NO 
 
If So Which Sate Agency? Arizona Department of Water Resources – Dam Safety Division 
 

Longitude W109 Degrees 54 Minutes 16 Seconds 
Latitude N32 Degrees 4 Minutes 20 Seconds 
State AZ  County Cochise 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following 
would occur): 
 

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of the dam 
results in no probable loss of human life or economic or environmental losses. 
 

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential 
classification are those where failure or misoperation results in no probable loss of human 
life and low economic and/or environmental losses.  Losses are principally limited to the 
owner's property. 
 

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard 
potential classification are those dams where failure or misoperation results in no 
probable loss of human life but can cause economic loss, environmental damage, 
disruption of lifeline facilities, or can impact other concerns. Significant hazard potential 
classification dams are often located in predominantly rural or agricultural areas but 
could be located in areas with population and significant infrastructure.   
 
    X HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential 
classification are those where failure or misoperation will probably cause loss of human 
life.   
 
DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 
US highway immediately downstream and 2 residences located about  
0.5 mile downstream.  We concur with the High Hazard Classification based 
AEPC’s approximate inundation analysis. 
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CONFIGURATION: 

 
 

 Cross-Valley 
 Side-Hill 
    X Diked 
 Incised (form completion optional) 

Combination Incised/Diked 
Embankment Height 33 feet Embankment Material Generally Sandy Clay 
Pool Area 32.6  acres Liner HDPE over Clay 
Current Freeboard 3.7 feet Liner Permeability HDPE:1x10-10 cm/s; Clay: 1x10-6 cm/s 
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TYPE OF OUTLET (Mark all that apply) 
 
None   Open Channel Spillway 

Trapezoidal 
Triangular 
Triangular 
 
Depth 
Bottom (or average) width 
Top width 
 

 
 
 
    X     Outlet 

 
 
24 in.   inside diameter 
 
Material 

corrugated metal 
welded steel 
concrete 

    X     plastic (hdpe, pvc, etc.) 
other (specify) 

 

 
 
Is water flowing through the outlet? YES X NO 

(water flow to pump sump is inferred from pump operation) 
 

No Outlet 

 

 

Other Type of Outlet (Specify) 

 
The Impoundment was Designed By  Burns & McDonnell (1994) 
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Has there ever been a failure at this site? YES  NO      X 
 
If So When? 
 

If So Please Describe: 
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Has there ever been significant seepages at this site?  YES  NO     X 
 
If So When? 
 

If So Please Describe: 
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Has there ever been any measures undertaken to monitor/lower 
Phreatic water table levels based on past seepages or breaches 
at this site?        YES  NO     X 
 
If So which method (e.g., piezometers, gw pumping, …)? 
 

If So Please Describe: 
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US Environmental 
Protection Agency 

 

Site Name: Apache Generating Station 
 

Date: September 3, 2009 
 

Unit Name: Ash Pond No. 3 
 

Operator’s Name: Arizona Electric Power Cooperative 
 

Unit ID: 
 

Hazard Potential Classification:   High      Significant      Low 
 

Inspector’s Name:   Stephen G. Brown 
 
Check the appropriate box below, Provide comments when appropriate. If not applicable or not available, record "N/A", Any unusual conditions or construction practices that should be 
noted in the comments section, For large diked embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify approximate area that 
the form applies to in comments. 

 Yes No  Yes No 

1. Frequency of Company’s Dam Inspections?    X 18. Sloughing or bulging on slopes?     X 

2. Pool elevation (operator records)? 4193.6 19. Major erosion or slope deterioration?     X 

3. Decant inlet elevation (operator records)? 4212.3 20. Decant Pipes   

4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet?     X 

5. Lowest dam crest elevation (operator records)? 4215.7 Is water exiting outlet, but not entering inlet?     X 
6. If instrumentation is present, are readings 

recorded (operator records)?    X  Is water exiting outlet flowing clear?     X 

7. Is the embankment currently under construction?     X 21. Seepage (specify location, if seepage carries fines, 
and approximate seepage rate below):   

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?    X  From underdrain?     X 

9. Trees growing on embankment?  (If so, indicate  
largest diameter below.)     X At isolated points on embankment slopes?     X 

10. Cracks or scarps on crest?     X At natural hillside in the embankment area?     X 

11. Is there significant settlement along the crest?    X  Over widespread areas?     X 

12. Are decant trashracks clear and in place?     X From downstream foundation area?     X 
13. Depressions or sink holes in tailings surface 

or whirlpool in the pool area     X “Boils” beneath stream or ponded water?     X 

14. Clogged spillways, groin or diversion ditches?     X Around the outside of the decant pipe?     X 

15. Are spillway or ditch linings deteriorated?     X 22. Surface movements in valley bottom or on hillside?    X  

16. Are outlets of decant or underdrains blocked?     X 23. Water against downstream toe?     X 

17. Cracks or scarps on slopes     X 24. Were Photos taken during the dam inspection?    X   
Major adverse changes in these items could cause instability and should be reported for further evaluation.  
Adverse conditions noted in these items should normally be described (extent, location, volume, etc.) in the 
space below and on the back of this sheet.   

Inspection Issue # & Comment  Inspection Issue # & Comment 
1. Weekly for berm integrity and waste conveyance; Quarterly by 
engineer for liner integrity and perimeter embankment integrity 

11. Significant regional settlement on entire site; differential settlement is 
limited to about 0.1 ft across Ash Pond 3. 

3. Stop logs in inlet structure are adjustable  12. No decant trash racks 

4. No Spillway  20. Outlet was submerged and not visible 

5. Survey indicates east embankment is 0.3 ft low  22. General subsidence settlement throughout the basin; 6 ft total 
settlement at power plant site.  

6. Settlement monuments; no observation wells; no staff gage   

9. Minor woody shrubs becoming established on downstream slope   



U. S. Environmental Protection Agency 
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Coal Combustion Waste (CCW) 
Impoundment Inspection 

 

Impoundment NPDES Permit #   AZR05B058   INSPECTOR Stephen G. Brown 

Date September 3, 2009 

Impoundment Name Apache Generating Station – Ash Pond No. 3 

Impoundment Company Arizona Electric Power Cooperative 

EPA Region 9 

State Agency (Field Office) Address  Arizona DEQ, 1110 West Washington St.  

     Phoenix, AZ 85007 

Name of Impoundment Apache Generating Station – Ash Pond No. 3 
(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

New  X Update 
 
 
       Yes  No 

Is impoundment currently under construction?                                   X 
Is water or ccw currently being pumped into 
the impoundment?                                                        X 
 
 
IMPOUNDMENT FUNCTION:  Permanent fly and bottom ash disposal 
 
 
Nearest Downstream Town:  Name  2 homes in outskirts of Cochise, then to Willcox Dry Lake  
Distance from the impoundment  0.5 mile 
Impoundment 
Location:   
 
 
 
Does a state agency regulate this impoundment?  YES X NO 
 
If So Which Sate Agency? Arizona Department of Water Resources – Dam Safety Division 
 

Longitude W109 Degrees 54 Minutes 18 Seconds 
Latitude N32 Degrees 4 Minutes 34 Seconds 
State  AZ  County Cochise 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following 
would occur): 
 

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of the dam 
results in no probable loss of human life or economic or environmental losses. 
 

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential 
classification are those where failure or misoperation results in no probable loss of human 
life and low economic and/or environmental losses.  Losses are principally limited to the 
owner's property. 
 

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard 
potential classification are those dams where failure or misoperation results in no 
probable loss of human life but can cause economic loss, environmental damage, 
disruption of lifeline facilities, or can impact other concerns. Significant hazard potential 
classification dams are often located in predominantly rural or agricultural areas but 
could be located in areas with population and significant infrastructure.   
 
    X HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential 
classification are those where failure or misoperation will probably cause loss of human 
life.   
 
DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 
US highway immediately downstream and 2 residences located about  
0.5 mile downstream.  We concur with the High Hazard Classification based 
AEPC’s approximate inundation analysis. 
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CONFIGURATION: 

 
 

 Cross-Valley 
 Side-Hill 
    X Diked 
 Incised (form completion optional) 

Combination Incised/Diked 
Embankment Height 33 feet Embankment Material Generally Sandy Clay 
Pool Area 32.6  acres Liner HDPE over Clay 
Current Freeboard 22.1 feet Liner Permeability HDPE:1x10-10 cm/s; Clay: 1x10-6 cm/s 
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TYPE OF OUTLET (Mark all that apply) 
 
None   Open Channel Spillway 

Trapezoidal 
Triangular 
Triangular 
 
Depth 
Bottom (or average) width 
Top width 
 

 
 
 
    X     Outlet 

 
 
24 in.   inside diameter 
 
Material 

corrugated metal 
welded steel 
concrete 

    X     plastic (hdpe, pvc, etc.) 
other (specify) 

 

 
 
Is water flowing through the outlet? YES  NO   X 

 
 

No Outlet 

 

 

Other Type of Outlet (Specify) 

 
The Impoundment was Designed By  Burns & McDonnell (1994) 
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Has there ever been a failure at this site? YES  NO      X 
 
If So When? 
 

If So Please Describe: 
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Has there ever been significant seepages at this site?  YES  NO     X 
 
If So When? 
 

If So Please Describe: 
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Has there ever been any measures undertaken to monitor/lower 
Phreatic water table levels based on past seepages or breaches 
at this site?        YES  NO     X 
 
If So which method (e.g., piezometers, gw pumping, …)? 
 

If So Please Describe: 
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US Environmental 
Protection Agency 

 

Site Name: Apache Generating Station 
 

Date: September 3, 2009 
 

Unit Name: Ash Pond No. 4 
 

Operator’s Name: Arizona Electric Power Cooperative 
 

Unit ID: 
 

Hazard Potential Classification:   High      Significant      Low 
 

Inspector’s Name:   Stephen G. Brown 
 
Check the appropriate box below, Provide comments when appropriate. If not applicable or not available, record "N/A", Any unusual conditions or construction practices that should be 
noted in the comments section, For large diked embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify approximate area that 
the form applies to in comments. 

 Yes No  Yes No 

1. Frequency of Company’s Dam Inspections?    X 18. Sloughing or bulging on slopes?     X 

2. Pool elevation (operator records)? 4186.8 19. Major erosion or slope deterioration?     X 

3. Decant inlet elevation (operator records)? 4212.3 20. Decant Pipes   

4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet?     X 

5. Lowest dam crest elevation (operator records)? 4215.6 Is water exiting outlet, but not entering inlet?     X 
6. If instrumentation is present, are readings 

recorded (operator records)?    X  Is water exiting outlet flowing clear?     X 

7. Is the embankment currently under construction?     X 21. Seepage (specify location, if seepage carries fines, 
and approximate seepage rate below):   

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?    X  From underdrain?     X 

9. Trees growing on embankment?  (If so, indicate  
largest diameter below.)     X At isolated points on embankment slopes?     X 

10. Cracks or scarps on crest?     X At natural hillside in the embankment area?     X 

11. Is there significant settlement along the crest?    X  Over widespread areas?     X 

12. Are decant trashracks clear and in place?     X From downstream foundation area?     X 
13. Depressions or sink holes in tailings surface 

or whirlpool in the pool area     X “Boils” beneath stream or ponded water?     X 

14. Clogged spillways, groin or diversion ditches?     X Around the outside of the decant pipe?     X 

15. Are spillway or ditch linings deteriorated?     X 22. Surface movements in valley bottom or on hillside?    X  

16. Are outlets of decant or underdrains blocked?     X 23. Water against downstream toe?     X 

17. Cracks or scarps on slopes     X 24. Were Photos taken during the dam inspection?    X   
Major adverse changes in these items could cause instability and should be reported for further evaluation.  
Adverse conditions noted in these items should normally be described (extent, location, volume, etc.) in the 
space below and on the back of this sheet.   

Inspection Issue # & Comment  Inspection Issue # & Comment 
1. Weekly for berm integrity and waste conveyance; Quarterly by 
engineer for liner integrity and perimeter embankment integrity 

11. Significant regional settlement on entire site; differential settlement is 
limited to about 0.1 ft across Ash Pond 4. 

3. Stop logs in inlet structure are adjustable  12. No decant trash racks 

4. No Spillway  20. Outlet was submerged and not visible 

5. Survey indicates east embankment is 0.3 ft low  22. General subsidence settlement throughout the basin; 6 ft total 
settlement at power plant site.  

6. Settlement monuments; no observation wells; no staff gage   

9. Minor woody shrubs becoming established on downstream slope   



U. S. Environmental Protection Agency 
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Coal Combustion Waste (CCW) 
Impoundment Inspection 

 

Impoundment NPDES Permit #   AZR05B058   INSPECTOR Stephen G. Brown 

Date September 3, 2009 

Impoundment Name Apache Generating Station – Ash Pond No. 4 

Impoundment Company Arizona Electric Power Cooperative 

EPA Region 9 

State Agency (Field Office) Address  Arizona DEQ, 1110 West Washington St.  

     Phoenix, AZ 85007 

Name of Impoundment Apache Generating Station – Ash Pond No. 4 
(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 

New  X Update 
 
 
       Yes  No 

Is impoundment currently under construction?                                   X 
Is water or ccw currently being pumped into 
the impoundment?                                                        X 
 
 
IMPOUNDMENT FUNCTION:  Permanent fly and bottom ash disposal 
 
 
Nearest Downstream Town:  Name  2 homes in outskirts of Cochise, then to Willcox Dry Lake  
Distance from the impoundment  0.5 mile 
Impoundment 
Location:   
 
 
 
Does a state agency regulate this impoundment?  YES X NO 
 
If So Which Sate Agency? Arizona Department of Water Resources – Dam Safety Division 
 

Longitude W109 Degrees 54 Minutes 18 Seconds 
Latitude N32 Degrees 4 Minutes 34 Seconds 
State  AZ  County Cochise 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following 
would occur): 
 

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of the dam 
results in no probable loss of human life or economic or environmental losses. 
 

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential 
classification are those where failure or misoperation results in no probable loss of human 
life and low economic and/or environmental losses.  Losses are principally limited to the 
owner's property. 
 

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard 
potential classification are those dams where failure or misoperation results in no 
probable loss of human life but can cause economic loss, environmental damage, 
disruption of lifeline facilities, or can impact other concerns. Significant hazard potential 
classification dams are often located in predominantly rural or agricultural areas but 
could be located in areas with population and significant infrastructure.   
 
    X HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential 
classification are those where failure or misoperation will probably cause loss of human 
life.   
 
DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 
US highway immediately downstream and 2 residences located about  
0.5 mile downstream.  We concur with the High Hazard Classification based 
AEPC’s approximate inundation analysis. 
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CONFIGURATION: 

 
 

 Cross-Valley 
 Side-Hill 
    X Diked 
 Incised (form completion optional) 

Combination Incised/Diked 
Embankment Height 33 feet Embankment Material Generally Sandy Clay 
Pool Area 32.6  acres Liner HDPE over Clay 
Current Freeboard 28.8 feet Liner Permeability HDPE:1x10-10 cm/s; Clay: 1x10-6 cm/s 
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TYPE OF OUTLET (Mark all that apply) 
 
None   Open Channel Spillway 

Trapezoidal 
Triangular 
Triangular 
 
Depth 
Bottom (or average) width 
Top width 
 

 
 
 
    X     Outlet 

 
 
24 in.   inside diameter 
 
Material 

corrugated metal 
welded steel 
concrete 

    X     plastic (hdpe, pvc, etc.) 
other (specify) 

 

 
 
Is water flowing through the outlet? YES  NO   X 

 
 

No Outlet 

 

 

Other Type of Outlet (Specify) 

 
The Impoundment was Designed By  Burns & McDonnell (1994) 
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Has there ever been a failure at this site? YES  NO      X 
 
If So When? 
 

If So Please Describe: 
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Has there ever been significant seepages at this site?  YES  NO     X 
 
If So When? 
 

If So Please Describe: 
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Has there ever been any measures undertaken to monitor/lower 
Phreatic water table levels based on past seepages or breaches 
at this site?        YES  NO     X 
 
If So which method (e.g., piezometers, gw pumping, …)? 
 

If So Please Describe: 
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US Environmental 
Protection Agency 

 

Site Name: Apache Generating Station 
 

Date: September 3, 2009 
 

Unit Name: Scrubber Sludge Pond No. 1 
 

Operator’s Name: Arizona Electric Power Cooperative 
 

Unit ID: 
 

Hazard Potential Classification:   High      Significant      Low 
 

Inspector’s Name:   Stephen G. Brown 
 
Check the appropriate box below, Provide comments when appropriate. If not applicable or not available, record "N/A", Any unusual conditions or construction practices that should be 
noted in the comments section, For large diked embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify approximate area that 
the form applies to in comments. 

 Yes No  Yes No 

1. Frequency of Company’s Dam Inspections?    X 18. Sloughing or bulging on slopes?     X 

2. Pool elevation (operator records)? 4222.8 19. Major erosion or slope deterioration?     X 

3. Decant inlet elevation (operator records)? N/A 20. Decant Pipes   

4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet?     X 

5. Lowest dam crest elevation (operator records)? 4225.9 Is water exiting outlet, but not entering inlet?     X 
6. If instrumentation is present, are readings 

recorded (operator records)?    X  Is water exiting outlet flowing clear?     X 

7. Is the embankment currently under construction?     X 21. Seepage (specify location, if seepage carries fines, 
and approximate seepage rate below):   

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?    X  From underdrain?     X 

9. Trees growing on embankment?  (If so, indicate  
largest diameter below.)     X At isolated points on embankment slopes?     X 

10. Cracks or scarps on crest?     X At natural hillside in the embankment area?     X 

11. Is there significant settlement along the crest?    X  Over widespread areas?     X 

12. Are decant trashracks clear and in place?     X From downstream foundation area?     X 
13. Depressions or sink holes in tailings surface 

or whirlpool in the pool area     X “Boils” beneath stream or ponded water?     X 

14. Clogged spillways, groin or diversion ditches?     X Around the outside of the decant pipe?     X 

15. Are spillway or ditch linings deteriorated?     X 22. Surface movements in valley bottom or on hillside?    X  

16. Are outlets of decant or underdrains blocked?     X 23. Water against downstream toe?     X 

17. Cracks or scarps on slopes     X 24. Were Photos taken during the dam inspection?    X   
Major adverse changes in these items could cause instability and should be reported for further evaluation.  
Adverse conditions noted in these items should normally be described (extent, location, volume, etc.) in the 
space below and on the back of this sheet.   

Inspection Issue # & Comment  Inspection Issue # & Comment 
1. Weekly for berm integrity and waste conveyance; Quarterly by 
engineer for liner integrity and perimeter embankment integrity 

10. Subsidence fissures that cross dam foundation have been mitigated and 
are closely monitored. 

3. Three interconnect pipes to SSP #2 can function as decant when 
water level in SSP #2 is lower than SSP #1. 

11. Significant regional settlement on entire site; differential settlement is 
limited to about 0.1 ft across Scrubber Sludge Pond 1. 

4. No Spillway    12. No decant trash racks 

5. Survey indicates east embankment is 0.1 ft low  20. Outlet pipes were closed with blind flanges. 

6. Settlement monuments; no observation wells; no staff gage  22. General subsidence settlement throughout the basin; 6 ft total 
settlement at power plant site. 
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Coal Combustion Waste (CCW) 
Impoundment Inspection 

 

Impoundment NPDES Permit #   AZR05B058   INSPECTOR Stephen G. Brown 

Date September 3, 2009 

Impoundment Name Apache Generating Station – Scrubber Sludge Pond No. 1 

Impoundment Company Arizona Electric Power Cooperative 

EPA Region 9 

State Agency (Field Office) Address  Arizona DEQ, 1110 West Washington St.  

     Phoenix, AZ 85007 

Name of Impoundment Apache Generating Station – Scrubber Sludge Pond No. 1  
(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 
New  X Update 
 
 
       Yes  No 

Is impoundment currently under construction?                                   X 
Is water or ccw currently being pumped into 
the impoundment?                                                        X 
 
 
IMPOUNDMENT FUNCTION:  Permanent flue gas emission control residuals disposal 
 
 
Nearest Downstream Town:  Name  2 homes in outskirts of Cochise, then to Willcox Dry Lake  
Distance from the impoundment  0.5 mile 
Impoundment 
Location:   
 
 
 
Does a state agency regulate this impoundment?  YES X NO 
 
If So Which Sate Agency? Arizona Department of Water Resources – Dam Safety Division 
 

Longitude W109 Degrees 54 Minutes 46 Seconds 
Latitude N32 Degrees 4 Minutes 22 Seconds 
State  AZ  County Cochise 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following 
would occur): 
 

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of the dam 
results in no probable loss of human life or economic or environmental losses. 
 

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential 
classification are those where failure or misoperation results in no probable loss of human 
life and low economic and/or environmental losses.  Losses are principally limited to the 
owner's property. 
 

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard 
potential classification are those dams where failure or misoperation results in no 
probable loss of human life but can cause economic loss, environmental damage, 
disruption of lifeline facilities, or can impact other concerns. Significant hazard potential 
classification dams are often located in predominantly rural or agricultural areas but 
could be located in areas with population and significant infrastructure.   
 
    X HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential 
classification are those where failure or misoperation will probably cause loss of human 
life.   
 
DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 
US highway immediately downstream and 2 residences located about  
0.5 mile downstream.  We concur with the High Hazard Classification based 
AEPC’s approximate inundation analysis. 
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CONFIGURATION: 

 
 

 Cross-Valley 
 Side-Hill 
    X Diked 
 Incised (form completion optional) 

Combination Incised/Diked 
Embankment Height 17 feet Embankment Material Generally Sandy Clay 
Pool Area 41.7  acres Liner HDPE over Clay 
Current Freeboard 3.1 feet Liner Permeability HDPE:1x10-10 cm/s; Clay: 1x10-6 cm/s 
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TYPE OF OUTLET (Mark all that apply) 
 
None   Open Channel Spillway 

Trapezoidal 
Triangular 
Triangular 
 
Depth 
Bottom (or average) width 
Top width 
 

 
 
 
    X     Outlet 

 
 
Approx. 24 in.   inside diameter 
 
Material 

corrugated metal 
welded steel 
concrete 

    X     plastic (hdpe, pvc, etc.) 
other (specify) 

 

 
 
Is water flowing through the outlet? YES  NO   X  (See comment #20 on first page) 

 
 

No Outlet 

 

 

Other Type of Outlet (Specify) 

 
The Impoundment was Designed By  Burns & McDonnell (1994) 
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Has there ever been a failure at this site? YES  NO      X 
 
If So When? 
 

If So Please Describe: 
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Has there ever been significant seepages at this site?  YES  NO     X 
 
If So When? 
 

If So Please Describe: 
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Has there ever been any measures undertaken to monitor/lower 
Phreatic water table levels based on past seepages or breaches 
at this site?        YES  NO     X 
 
If So which method (e.g., piezometers, gw pumping, …)? 
 

If So Please Describe: 
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US Environmental 
Protection Agency 

 

Site Name: Apache Generating Station 
 

Date: September 3, 2009 
 

Unit Name: Scrubber Sludge Pond No. 2 
 

Operator’s Name: Arizona Electric Power Cooperative 
 

Unit ID: 
 

Hazard Potential Classification:   High      Significant      Low 
 

Inspector’s Name:   Stephen G. Brown 
 
Check the appropriate box below, Provide comments when appropriate. If not applicable or not available, record "N/A", Any unusual conditions or construction practices that should be 
noted in the comments section, For large diked embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify approximate area that 
the form applies to in comments. 

 Yes No  Yes No 

1. Frequency of Company’s Dam Inspections?    X 18. Sloughing or bulging on slopes?     X 

2. Pool elevation (operator records)? 4211.5 19. Major erosion or slope deterioration?     X 

3. Decant inlet elevation (operator records)? N/A 20. Decant Pipes   

4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet?     X 

5. Lowest dam crest elevation (operator records)? 4225.9 Is water exiting outlet, but not entering inlet?     X 
6. If instrumentation is present, are readings 

recorded (operator records)?    X  Is water exiting outlet flowing clear?     X 

7. Is the embankment currently under construction?     X 21. Seepage (specify location, if seepage carries fines, 
and approximate seepage rate below):   

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?    X  From underdrain?     X 

9. Trees growing on embankment?  (If so, indicate  
largest diameter below.)     X At isolated points on embankment slopes?     X 

10. Cracks or scarps on crest?     X At natural hillside in the embankment area?     X 

11. Is there significant settlement along the crest?    X  Over widespread areas?     X 

12. Are decant trashracks clear and in place?     X From downstream foundation area?     X 
13. Depressions or sink holes in tailings surface 

or whirlpool in the pool area     X “Boils” beneath stream or ponded water?     X 

14. Clogged spillways, groin or diversion ditches?     X Around the outside of the decant pipe?     X 

15. Are spillway or ditch linings deteriorated?     X 22. Surface movements in valley bottom or on hillside?    X  

16. Are outlets of decant or underdrains blocked?     X 23. Water against downstream toe?     X 

17. Cracks or scarps on slopes     X 24. Were Photos taken during the dam inspection?    X   
Major adverse changes in these items could cause instability and should be reported for further evaluation.  
Adverse conditions noted in these items should normally be described (extent, location, volume, etc.) in the 
space below and on the back of this sheet.   

Inspection Issue # & Comment  Inspection Issue # & Comment 
1. Weekly for berm integrity and waste conveyance; Quarterly by 
engineer for liner integrity and perimeter embankment integrity 

10. Subsidence fissures that cross dam foundation have been mitigated and 
are closely monitored. 

3. No decant structures or pipes.  11. Significant regional settlement on entire site; differential settlement is 
limited to about 0.1 ft across Scrubber Sludge Pond 1. 

4. No Spillway    12. No decant trash racks 

5. Survey indicates east embankment is 0.1 ft low  20. No outlet pipes. Interconnect pipes with SSP #1 have been closed with 
blind flanges. 

6. Settlement monuments; no observation wells; no staff gage  22. General subsidence settlement throughout the basin; 6 ft total 
settlement at power plant site. 
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Coal Combustion Waste (CCW) 
Impoundment Inspection 

 

Impoundment NPDES Permit #   AZR05B058   INSPECTOR Stephen G. Brown 

Date September 3, 2009 

Impoundment Name Apache Generating Station – Scrubber Sludge Pond No. 2 

Impoundment Company Arizona Electric Power Cooperative 

EPA Region 9 

State Agency (Field Office) Address  Arizona DEQ, 1110 West Washington St.  

     Phoenix, AZ 85007 

Name of Impoundment Apache Generating Station – Scrubber Sludge Pond No. 2  
(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 
New  X Update 
 
 
       Yes  No 

Is impoundment currently under construction?                                   X 
Is water or ccw currently being pumped into 
the impoundment?                                                                              X 
 
 
IMPOUNDMENT FUNCTION:  Permanent flue gas emission control residuals disposal 
 
 
Nearest Downstream Town:  Name  2 homes in outskirts of Cochise, then to Willcox Dry Lake  
Distance from the impoundment  0.5 mile 
Impoundment 
Location:   
 
 
 
Does a state agency regulate this impoundment?  YES X NO 
 
If So Which State Agency? Arizona Department of Water Resources – Dam Safety Division 
 

Longitude W109 Degrees 54 Minutes 46 Seconds 
Latitude N32 Degrees 4 Minutes 36 Seconds 
State  AZ  County Cochise 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following 
would occur): 
 

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of the dam 
results in no probable loss of human life or economic or environmental losses. 
 

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential 
classification are those where failure or misoperation results in no probable loss of human 
life and low economic and/or environmental losses.  Losses are principally limited to the 
owner's property. 
 

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard 
potential classification are those dams where failure or misoperation results in no 
probable loss of human life but can cause economic loss, environmental damage, 
disruption of lifeline facilities, or can impact other concerns. Significant hazard potential 
classification dams are often located in predominantly rural or agricultural areas but 
could be located in areas with population and significant infrastructure.   
 
    X HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential 
classification are those where failure or misoperation will probably cause loss of human 
life.   
 
DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 
US highway immediately downstream and 2 residences located about  
0.5 mile downstream.  We concur with the High Hazard Classification based 
AEPC’s approximate inundation analysis. 
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CONFIGURATION: 

 
 

 Cross-Valley 
 Side-Hill 
    X Diked 
 Incised (form completion optional) 

Combination Incised/Diked 
Embankment Height 20 feet Embankment Material Generally Sandy Clay 
Pool Area 42  acres Liner HDPE over Clay 
Current Freeboard 14.4 feet Liner Permeability HDPE:1x10-10 cm/s; Clay: 1x10-6 cm/s 
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TYPE OF OUTLET (Mark all that apply) 
 
None   Open Channel Spillway 

Trapezoidal 
Triangular 
Triangular 
 
Depth 
Bottom (or average) width 
Top width 
 

 
 
 
         Outlet 

 
 
            inside diameter 
 
Material 

corrugated metal 
welded steel 
concrete 

         plastic (hdpe, pvc, etc.) 
other (specify) 

 

 
 
Is water flowing through the outlet? YES  NO      

 
 
X       No Outlet 

 

 

Other Type of Outlet (Specify) 

 
The Impoundment was Designed By  Burns & McDonnell (1994) 
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Has there ever been a failure at this site? YES  NO      X 
 
If So When? 
 

If So Please Describe: 
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Has there ever been significant seepages at this site?  YES  NO     X 
 
If So When? 
 

If So Please Describe: 
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Has there ever been any measures undertaken to monitor/lower 
Phreatic water table levels based on past seepages or breaches 
at this site?        YES  NO     X 
 
If So which method (e.g., piezometers, gw pumping, …)? 
 

If So Please Describe: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Coal Combustion Dam Inspection Checklist Form 

1 
EPA Form, Jan 09 

US Environmental 
Protection Agency 

 

Site Name: Apache Generating Station 
 

Date: September 3, 2009 
 

Unit Name: Evaporation Pond 
 

Operator’s Name: Arizona Electric Power Cooperative 
 

Unit ID: 
 

Hazard Potential Classification:   High      Significant      Low 
 

Inspector’s Name:   Stephen G. Brown 
 
Check the appropriate box below, Provide comments when appropriate. If not applicable or not available, record "N/A", Any unusual conditions or construction practices that should be 
noted in the comments section, For large diked embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify approximate area that 
the form applies to in comments. 

 Yes No  Yes No 

1. Frequency of Company’s Dam Inspections?    X 18. Sloughing or bulging on slopes?     X 

2. Pool elevation (operator records)? 4203.4 19. Major erosion or slope deterioration?     X 

3. Decant inlet elevation (operator records)? N/A 20. Decant Pipes   

4. Open channel spillway elevation (operator records)? N/A Is water entering inlet, but not exiting outlet?     X 

5. Lowest dam crest elevation (operator records)? 4215.8 Is water exiting outlet, but not entering inlet?     X 
6. If instrumentation is present, are readings 

recorded (operator records)?    X  Is water exiting outlet flowing clear?     X 

7. Is the embankment currently under construction?     X 21. Seepage (specify location, if seepage carries fines, 
and approximate seepage rate below):   

8. Foundation preparation (remove vegetation, stumps, 
topsoil in area where embankment fill will be placed)?    X  From underdrain?     X 

9. Trees growing on embankment?  (If so, indicate  
largest diameter below.)     X At isolated points on embankment slopes?     X 

10. Cracks or scarps on crest?     X At natural hillside in the embankment area?     X 

11. Is there significant settlement along the crest?    X  Over widespread areas?     X 

12. Are decant trashracks clear and in place?     X From downstream foundation area?     X 
13. Depressions or sink holes in tailings surface 

or whirlpool in the pool area     X “Boils” beneath stream or ponded water?     X 

14. Clogged spillways, groin or diversion ditches?     X Around the outside of the decant pipe?     X 

15. Are spillway or ditch linings deteriorated?     X 22. Surface movements in valley bottom or on hillside?    X  

16. Are outlets of decant or underdrains blocked?     X 23. Water against downstream toe?     X 

17. Cracks or scarps on slopes     X 24. Were Photos taken during the dam inspection?    X   
Major adverse changes in these items could cause instability and should be reported for further evaluation.  
Adverse conditions noted in these items should normally be described (extent, location, volume, etc.) in the 
space below and on the back of this sheet.   

Inspection Issue # & Comment  Inspection Issue # & Comment 
1. Weekly for berm integrity and waste conveyance; Quarterly by 
engineer for liner integrity and perimeter embankment integrity 

10. Subsidence fissures that cross dam foundation have been mitigated and 
are closely monitored. 

3. No decant structures or pipes.  11. Significant regional settlement on entire site; differential settlement is 
limited to about 0.1 ft across the Evaporation Pond.  

4. No Spillway    12. No decant trash racks 

5. Survey indicates east embankment is 0.2 ft low  20. No outlet pipes. 

6. Settlement monuments; no observation wells; no staff gage  22. General subsidence settlement throughout the basin; 6 ft total 
settlement at power plant site. 
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Coal Combustion Waste (CCW) 
Impoundment Inspection 

 

Impoundment NPDES Permit #   AZR05B058   INSPECTOR Stephen G. Brown 

Date September 3, 2009 

Impoundment Name Apache Generating Station – Evaporation Pond  

Impoundment Company Arizona Electric Power Cooperative 

EPA Region 9 

State Agency (Field Office) Address  Arizona DEQ, 1110 West Washington St.  

     Phoenix, AZ 85007 

Name of Impoundment Apache Generating Station – Evaporation Pond  
(Report each impoundment on a separate form under the same Impoundment NPDES Permit number) 
New  X Update 
 
 
       Yes  No 

Is impoundment currently under construction?                                   X 
Is water or ccw currently being pumped into 
the impoundment?                                                                              X 
 
 
IMPOUNDMENT FUNCTION:  Decant water storage and evaporation. Decant water is from ash disposal 

ponds and scrubber sludge (flue gas emission control residuals) ponds. 
 
 
Nearest Downstream Town:  Name  2 homes in outskirts of Cochise, then to Willcox Dry Lake  
Distance from the impoundment  0.5 mile 
Impoundment 
Location:   
 
 
 
Does a state agency regulate this impoundment?  YES X NO 
 
If So Which State Agency? Arizona Department of Water Resources – Dam Safety Division 
 

Longitude W109 Degrees 54 Minutes 30 Seconds 
Latitude N32 Degrees 4 Minutes 27 Seconds 
State  AZ  County Cochise 
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HAZARD POTENTIAL (In the event the impoundment should fail, the following 
would occur): 
 

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of the dam 
results in no probable loss of human life or economic or environmental losses. 
 

LOW HAZARD POTENTIAL: Dams assigned the low hazard potential 
classification are those where failure or misoperation results in no probable loss of human 
life and low economic and/or environmental losses.  Losses are principally limited to the 
owner's property. 
 

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant hazard 
potential classification are those dams where failure or misoperation results in no 
probable loss of human life but can cause economic loss, environmental damage, 
disruption of lifeline facilities, or can impact other concerns. Significant hazard potential 
classification dams are often located in predominantly rural or agricultural areas but 
could be located in areas with population and significant infrastructure.   
 
    X HIGH HAZARD POTENTIAL: Dams assigned the high hazard potential 
classification are those where failure or misoperation will probably cause loss of human 
life.   
 
DESCRIBE REASONING FOR HAZARD RATING CHOSEN: 
US highway immediately downstream and 2 residences located about  
0.5 mile downstream.  We concur with the High Hazard Classification based 
AEPC’s approximate inundation analysis. 
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CONFIGURATION: 

 
 

 Cross-Valley 
 Side-Hill 
    X Diked 
 Incised (form completion optional) 

Combination Incised/Diked 
Embankment Height 19 feet Embankment Material Generally Sandy Clay 
Pool Area 80  acres Liner HDPE over Clay 
Current Freeboard 12.6 feet Liner Permeability HDPE:1x10-10 cm/s; Clay: 1x10-6 cm/s 
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TYPE OF OUTLET (Mark all that apply) 
 
None   Open Channel Spillway 

Trapezoidal 
Triangular 
Triangular 
 
Depth 
Bottom (or average) width 
Top width 
 

 
 
 
         Outlet 

 
 
            inside diameter 
 
Material 

corrugated metal 
welded steel 
concrete 

            plastic (hdpe, pvc, etc.) 
other (specify) 

 

 
 
Is water flowing through the outlet? YES  NO      

 
 
   X     No Outlet 

 

 

Other Type of Outlet (Specify) 

 
The Impoundment was Designed By  Burns & McDonnell (1994) 
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Has there ever been a failure at this site? YES  NO      X 
 
If So When? 
 

If So Please Describe: 
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Has there ever been significant seepages at this site?  YES  NO     X 
 
If So When? 
 

If So Please Describe: 
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Has there ever been any measures undertaken to monitor/lower 
Phreatic water table levels based on past seepages or breaches 
at this site?        YES  NO     X 
 
If So which method (e.g., piezometers, gw pumping, …)? 
 

If So Please Describe: 
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Arizona Electric Power Cooperative, Apache Power Plant 
Site visit photos, September 3, 2009 

 

 
Photo 1:Crest of north embankment of Ash Pond 4 facing west. 

 

 
Photo 2:  Upstream slope of north embankment of Ash Pond 4 facing west. 
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Photo 3:  Downstream slope of north embankment of Ash Pond 4 facing west.  Note train tracks 
located to north of facility. 
 

 
Photo 4:  Crest of east embankment of Ash Pond 4 facing south. 
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Photo 5:  Upstream slope of east embankment of Ash Pond 4 facing south. 
 

 
Photo 6:  Downstream slope of east embankment of Ash Pond 4 facing south. 
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Photo 7:  Downstream toe of east embankment of Ash Pond 4 facing south.  Note granular rock 
slope protection and riprap in stormwater ditch at toe. 
 

 
Photo 8:  Downstream toe of east embankment of Ash Pond 4 facing north.   
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Photo 9:  Looking downstream from the east embankment of Ash Pond 4 at the stormwater ditch 
that discharges to the east through the railroad bridge.  Two residences are in the floodway 
between the bridge and Willcox Playa located further east. 
 

 
Photo 10:  Upstream slope of east embankment of Ash Pond 4 facing north.  Note the 
maintenance access concrete ramp.  Pond is nearly empty. 
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Photo 11:  Crest of east embankment of Ash Pond 1 facing south.  Pipelines convey slurried fly 
ash and residuals for disposal in the ash ponds.  Note depressed pipe vault for traffic crossing. 
 

 
Photo 12:  Crest of north embankment of Ash Pond 1 facing west.  Note fly ash slurry pipelines. 
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Photo 13:  Upstream slope of east embankment of Ash Pond 1 facing south 
 

 
Photo 14:  Downstream slope of east embankment of Ash Pond 1 facing south 



Site #36 - Apache Electric Power Co-op Photos 

Page 8 
 

 
Photo 15:  Panorama view of Ash Pond 1 facing southwest 
 

 
Photo 16:  Looking downstream, east, at Pipe Vault 
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Photo 17:  View of broken floating discharge pipe in Ash Pond 1. Occasional breaks occur in the 
slurried ash and residual discharge pipe due to pressure build-up, possibly associated with 
clogging. 
 

 
Photo 18:  Pipe Vault in crest between Ash Pond 1 and Ash Pond 4 looking north.  Note concrete 
backwall at north end of vault only. 
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Photo 19:  Ash Pond 4 decant drop inlet intake tower and access bridge, looking northwest.  Note 
that Ash Pond 4 is nearly empty. 
 

 
Photo 20:  Crest between Ash Pond 1 and Ash Pond 2, looking south. 
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Photo 21:  Crest and centralized recirculation pump station located at intersection of Ash Pond 1, 
2, 3, & 4, looking west.  Decant water is pumped back to the Cooling Tower Blowdown Pond. 
 

 
Photo 22:  Upstream slope of west embankment of Ash Pond 1, looking south. 
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Photo 23:  Exterior view of intake tower at Ash Pond 4, looking down.  Note the aluminum stop 
logs that can be adjusted to control pond decant level. 
 

 
Photo 24:  Upstream slope of embankment of Ash Pond 2, looking south.  Note erosion of 
granular crest surface material from behind the wall formed of cement bags. 
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Photo 25:  Upstream slope of north embankment of Ash Pond 2, looking west.  Note the small pipe 
that drains a pipe vault. 
 

 
Photo 26:  Upstream slope of east embankment of Ash Pond 1, looking south.  Note vegetation 
established on the ash deposits. 
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Photo 27:  Downstream slope of east embankment of Ash Pond 1, looking south. 
 

 
Photo 28:  Downstream slope of south embankment of Ash Pond 1, looking west.  Note pipes 
conveying slurried scrubber sludge to Scrubber Sludge Pond 1.  Note riprapped stormwater 
channel located downstream of the embankment. 
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Photo 29:  Ash Pond 1 Crest, looking west. 
 

 
Photo 30:  Upstream slope of south embankment of Ash Pond 1, looking west. 
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Photo 31:  Ash Pond 2, upstream slope of south embankment, looking west. 

 
Photo 32:  Ash Pond 2, downstream slope of south embankment, looking west. 
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Photo 33:  Ash Pond 2 Crest of south embankment, looking west. 
 

 
Photo 34:  Survey Monument on crest of Ash Pond 2. 
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Photo 35:  Evaporation Pond, downstream slope of south embankment, looking west. 
 

 
Photo 36:  Ash Pond 2, upstream slope, looking north. 
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Photo 37:  Crest of Evaporation Pond south embankment, looking west. 
 

 
Photo 38:  Downstream toe of Evaporation Pond, south embankment, looking west. 
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Photo 39:  Stormwater ditch located south of the Evaporation Pond, looking east. 
 

 
Photo 40:  Evaporation Pond, upstream slope of south embankment, looking west. 
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Photo 41:  Pipes conveying scrubber sludge entering the facility at southwest corner of Scrubber 
Sludge Pond 1, looking southeast. 
 

 
Photo 42:  Pipe vault where pipes cross the crest to discharge into Scrubber Sludge Pond 1, 
looking north.  Note the vault lacks a concrete headwall at the downstream end, which could 
provide a pathway to concentrate discharge of overtopping flows. 
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Photo 43:  Crest of embankment between Evaporation Pond (on right) and Scrubber Sludge Pond 
1 (on left), looking north. 

 
Photo 44:  Crest of south embankment of Scrubber Sludge Pond 1, looking west. 
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Photo 45:  Upstream slope of south embankment of Scrubber Sludge Pond 1, looking west. 
 

 
Photo 46:Downstream slope of south embankment of Scrubber Sludge Pond 1, looking west. 
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Photo 47:  Upstream slope of east embankment of Scrubber Sludge Pond 1, looking north. 
 

 
Photo 48:  Crest of west embankment of Scrubber Sludge Pond 1, looking north. 
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Photo 49:  Downstream slope of west embankment of Scrubber Sludge Pond 1, looking north. 
 

 
Photo 50:  Upstream slope of west embankment of Scrubber Sludge Pond 1, looking north. 
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Photo 51:  Crest of south embankment of Scrubber Sludge Pond 1, looking east. 
 

 
Photo 52:  Downstream slope of south embankment of Scrubber Sludge Pond 1, looking east. 
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Photo 53:  Upstream slope of north embankment of Scrubber Sludge Pond 2, looking east. 
 

 
Photo 54:  Upstream slope of the south embankment of Scrubber Sludge Pond 2, looking west.  
Note 3 HDPE pipes that connect Scrubber Sludge Pond 1 and Scrubber Sludge Pond 2.  The pipes 
were closed with blind flanges at each end.   
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Photo 55:  Crest between Ash Pond 3 and Evaporation Pond, looking south. 
 

 
Photo 56:  Upstream slope of Evaporation Pond, east embankment, looking south.  
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Photo 57:  Upstream slope of Ash Pond 3, west embankment, looking south.  Evaporation Pond is 
at right side of photo. 
 

 
Photo 58:  Upstream slope of Evaporation Pond, north embankment, looking west. 
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Photo 59:  Downstream slope of north embankment of Scrubber Sludge Pond 2, looking west. 
 

 
Photo 60:  Downstream slope of Scrubber Sludge Pond 2, north embankment, looking east. 
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Photo 61:  High precision survey monuments located in area where fissures were identified on 

north side of Scrubber Sludge Pond 2/ Evaporation Pond prior to construction.  Note 
train on tracks located north of the facility. 
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Arizona Electric Power Cooperative, Inc.
P.O. Box 670 • Benson, Arizona 85602-0670 • Phone 520-566-3631

Via Federal Express
March 26, 2009

Mr. Richard Kinch

U.S. Environmental Protection Agency
Two Potomac Yard
2733 S. Crystal Dr.
5th Floor; N05783
Arlington, VA 22202-2733

RE: RESPONSE AND CERTIFICATION OF ARIZONA ELECTRIC POWER
COOPERATIVE, INC. (AEPCO) TO REQUESTS FOR INFORMATION UNDER
SECTION l04(E) OF THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
COMPENSATION, AND LIABILITY ACT, 42 U.S.C. 9604(E)

Dear Mr. Kinch:

This is in response to copies of letters from Barry N. Breen, Acting Assistant administrator,
issued to the Chief Executive Officer of AEPCO on March 9,2009, and to the Plant Manager of
AEPCO's Apache Station on March 9, 2009. Please be advised that Apache Station, located in
Cochise, Arizona, is AEPCO's only electric generating facility, and therefore, except for the
subject facilities at Apache Station, AEPCO does not own or operate any other facilities "relating
to the surface impoundments or similar diked or bermed management units or management units
designated as landfill which receive liquid-borne material from surface impoundment used for
the storage or disposal of residuals or by-products from the combustion of coal, including, but
not limited to, fly ash, bottom ash, boiler slag, orfiue gas emission control residuals."

Please therefore find enclosed AEPCO's Responses to each request for information, including
documentation pertaining to the combustion waste disposal facility, low volume wastewater
pond, cooling tower blowdown pond and coal pile retention basin at Apache Station. Plyase also
find two Certifications, one executed by Donald W. Kimball, AEPCO's Executive Vice
President and Chief Executive Officer, and one executed b:y Michael D. Nelson, AEPCO's
Manager of Power Production. This Response and Certifications are made on behalf of AEPCO
and its Apache Station.

T:\CORP CNSLIAEPCO\LETIERS\EPAResp.doc

A Touchstone Energy$Cooperative q~- March 26. 2009



Mr. Richard Kinch

March 26. 2009
Page 2

Ifymi require any additional information please feel free to contact me at (520) 586-5000.

Sincerely,

4Udt~
Michelle Freeark

Manager of Environmental Services

Ene.

cc: J. Andrew
G. Grim
D. Kimball

P. Ledger
M. Nelson

T:\CORP CNSL\AEPCO\LETTERS\EP AResp.doc March 26, 2001}



ARIZONA ELECTRIC POWER COOPERATIVE, INC.

CERTIFICATE

I certify that the information contained in this Response to the United States

Environmental Protection Agency's request for information and the accompanying

documents is true, accurate, and complete. As to the identified portions of this Response for

which I cannot personally verify their accuracy, I certify under penalty of law that this

Response and all attachments were prepared in accordance with a system designed to assure

that qualified personnel properly gather and evaluate the information submitted. Based on my

inquiry of the person or persons who manage the system, those persons directly responsible for

gathering the information, the information submitted is, to the best of my knowledge, true,

accurate, and complete. I am aware that there are significant penalties for submitting false

information, including the possibility of fines and imprisonment for knowing violations.

~c-r-/
Michael D. Nelson
Manager of Power Production

T:\CORP CNSL\AEPCO\REGULATORY\EPA2.doc March 24, 2009



ARIZONA ELECTRIC POWER COOPERATIVE, INC.

CERTIFICATE

I certify that the information contained in this Response to the United States

Environmental Protection Agency's request for information and the accompanying

documents is true, accurate, and complete. As to the identified portions of this Response for

which I cannot personally verify their accuracy, I certify under penalty of law that this

Response and all attachments were prepared in accordance with a system designed to assure

that qualified personnel properly gather and evaluate the information submitted. Based on my

inquiry ofthe person or persons who manage the system, those persons directly responsible for

gathering the information, the information submitted is, to the best of my knowledge, true,

accurate, and complet_e. I am aware that there are significant penalties for submitting false

information, including the possibility of fines and imprisonment for knowing violations.

Crn-ruJ;~
Michael D. Nelson
Manager of Power Production

T:\CORP CNSLIAEPCOIREGULATORY\EPA2.doc March 24. 2009



ARIZONA ELECTRIC POWER COOPERATIVE, INC.

CERTIFICATE

I certify that the information contained in this Response to the Unitied States

Environmental .Protection Agency's request for information and the accompanying

documents is true, accurate, and complete. As to the identified portions of this Response for

which I cannot personally verify their accuracy, I certify under penalty of law that this

Response and all attachments were prepared in accordance with a system designed to assure

that qualified personnel properly gather and evaluate the information submitted. Based on my

inquiry of the person or persons who manage the system, those persons directly responsible for

gathering the information, the information submitted is, to the best of my knowledge, true,

accurate, and complete. I am aware that there are significant penalties for submitting false

information, including the possibility of fines and imprisonment for knowing violations.

~~. Donald W. Kimball
Executive Vice President and
Chief Executive Officer

T:\CORP CNSL\AEPCO\REGULA TORY\EPAdoc March 23. 2009



ARIZONA ELECTRIC POWER COOPERATIVE, INC.

CERTIFICATE

I certify that the information contained in this Response to the Unitied States

Environmental Protection Agency's request for information and the accompanying

documents is true, accurate, and complete. As to the identified portions of this Response for

which I cannot personally verify their accuracy, I certify under penalty of law that this

Response and all attachments were prepared in accordance with a system designed to assure

that qualified personnel properly gather and evaluate the information submitted. Based on my

inquiry of the person or persons who manage the system, those persons directly reSpOnsible for

gathering the information, the information submitted is, to the best of my knowledge, true,

accurate, and complete. I am aware that there are significant penalties for submitting false

information, including the possibility of fines and imprisonment for knowing violations.

T:\CORP CNSL\AP.PCo\REGULA TORY\EPA.doc March 23.2009



Response to EPA Section 104 Request

1. The' Apache Station Combustion Waste Disposal Facility (Facility) has been rated as a High
Hazard. The Facility was rated by and is regulated by the Arizona Department of Water
Resources (ADWR), Dam Safety and Flood Mitigation Division. The rating basis was
modified in 2004 from Significant to High Hazard due to the potential for loss of human life
(two homes are located in the modeled inundation area downstream of the Facility).

2. The Facility entered operation in 1995. No expansions have been made since that date.
3. The Facility contains fly ash, bottom ash, and flue gas emission control residuals.
4. The Facility was designed and stamped by a Burns & McDonnell Registered Professional

Civil Engineer. The Facility was constructed under the supervision of a Registered
Professional Engineer. The Facility safety inspection and monitoring is under the
supervision of a Registered Professional Engineer.

5. The last Facility structural integrity survey was completed in December 2008. The survey
was completed by a Registered Land Surveyor (RLS), and the data analysis was completed
by a Registered Professional Civil Engineer (RPCE). Actions to be taken, as a result of the
last survey report recommendations, include: observation and maintenance of erosion
prevention devices after large rainfall events, performed by Facility Equipment Operators,
and; continued annual monitoring of the Facility survey monuments as perfonned by the
RLS and RPCE. The next survey will occur in late 2009.

6. A representative of ADWR last inspected the Facility in December 2008. ADWR conducts
an annual inspection each December. A copy of the last inspection report is attached.

7. No safety issues have been uncovered in the last year during inspections by ADWR.
8. The Facility has a total of 285 acres of subsurface area. The Facility has a total of seven

separate lined ponds. The last stored solids volume measurements were taken in February
2009. The maximum height of the Facility is thirty-one (31) feet. The total storage capacity
and volume of materials in each pond is as shown below:

Description
• Ash Pond I
• Ash Pond 2
• Ash Pond 3
• Ash Pond 4

• Evaporation 1
• Scrubber Pond 1
• Scrubber Pond 2

Total
Volume
717 acre-feet
720 acre-feet
720 acre-feet
693 acre-feet
823 acre;..feet
314 acre-feet
446 acre-feet

Stored Solids
Volume
250 acre-feet
313 acre-feet
o acre-feet
o acre-feet
o acre-feet
250 acre-feet
o acre-feet

9. No known spills or unpermitted releases have occurred within the last ten years from the
Facility.

10. The Facility is currently owned and operated by Arizona Electric Power Cooperative, Inc.

T:\CORP CNSL\AEPCO\LETIERS\LtrEncRespEPAdoc I March 26, 2009



Low Volume Wastewater Pond

Apache Station has additional facilities on-site that are designed to receive/hold liquid
wastes that receive fly ash, bottom ash, ~tc. It is our belief that these facilities do not meet
the definition of an impoundment but the information has been included in the request.

1. The Low Volume Wastewater (LVWW) Pond does not have a rating. The height and storage
capacity is below the minimum requirements for regulation by ADWR. No. homes are
located downstream of this pond.

2. The LVWW Pond entered service in 2005. No expansions have been made since that date.
3. The LVWW Pond contains small quantities of fly ash, bottom ash, limestone, and flue gas

emission control residuals.

4. The LVWWPond was designed and stamped by a CH2M Hill Registered Professional Civil
Engineer. It was constructed under the supervision of a registered Professional Engineer.
Inspection and monitoring is under the supervision of a Registered Professional Engineer.

5. No structural integrity surveys have been completed on this pond. No future structural
integrity surveys are planned.

6. No state or local governmental representatives have inspected this pond. No inspection
reports are available

7. N/A.

8. The LVWW Pond is a lined pond accepting low flows ofprocess water and precipitation run­
off from the Power Plant. The pond surface area is 20 acres, with a dike height less than six
(6) feet above grade. The storage capacity of the pond is 30 acre-feet. It is estimated there is
less than 0.3 acre-feet, or 0.001 percent, material storage in this pond.

9. There have been no known spills, or unpermitted releases, from this pond since it was placed
in service.

10. The LVWW Pond is currently owned and operated by Arizona Electric Power Cooperative,
Inc.
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Cooling Tower Blowdown Pond

Apache Station has additional facilities on-site that are designed to receivelhold liquid
wastes that receive fly ash, bottom ash, etc. It is our belief that these facilities do not meet
the definition of an impoundment but the information has been ineludedin the request.

1. The Cooling Tower Blowdown (CTB) Pond does not have a rating. The height and storage
capacity is below the minimum requirements for regulation by ADWR. No homes are
located downstream of this pond.

2. The CTB Pond entered operation in 1978. No expansions have been made since that date.
3. The CTB Pond contains small quantities of fly ash.
4. The CTB Pond was designed and stamped by a Bums & McDonnell Registered Professional

Civil Engineer. It was constructed under the supervision of a registered Professional
Engineer. Inspection and monitoring is under the supervision of a Registered Professional
Engineer.

5. No structural integrity surveys have been completed on this pond. No future structural
integrity surveys are planned.

6. No state or local governmental representatives have inspected this pond. No inspection
reports are available

7. N/A.

8. The CTB Pond is a bermed pond 10 feet above grade that is 260 feet by 125 feet with a
capacity of 2.22 million gallons of water. It is estimated there is less than 30,000 cubic feet
of fly ash in this pond.

9. This pond has an overflow flume which diverts overflow water to the Low Volume
Wastewater Pond.

10. The CTB Pond is currently owned and operated by Arizona Electric Power Cooperative, Inc.
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Coal Pile Retention Basin

Apache Station has additional facilities on-site that' are designed to receivelltold liquid
wastes that receive fly ash, bottom ash, etc. It is our belief that these facilities do not meet
the definition of an impoundment but the information has been included in the request.

1. The Coal Pile Retention (CPR) Basin does not have a rating. The Basin is located below
grad.e. The height and storage capacity is below the minimum requirements for regulation by
ADWR. No homes are located downstream of this pond.

2. The CPR Basin entered operation in 1978. No expansions have been made since that date.
J. The CPR Basin contains minimal quantities of coal.
4. The CPR Basin. was designed and stamped by a Burns & McDonnell Registered Professional

Civil Engineer. It was constructed under the supervision of a registered Professional
Engineer. No inspection or monitoring of this basin is completed.

5. No structural integrity surveys have been completed on this basin. No future structural
integrity surveys are planned.

6. No state or local governmental representatives have inspected this basin. No inspection
reports are available

7. N/A.

8. The CPR Basin is below grade and triangular shaped with dimensions of 515, 255 and 390
feet. The basin is three (3) feet deep. The surface area is 46,856 square feet with a capacity
of 1.12 million gallons. It is estimated there is less than 15,000 cubic feet of coal ash in this
pond.

9. There have been no known spills, or unpermitted releases, from this basin, as it is located
below grade.

10. The CPR Basin is currently owned and operated by Arizona Electric Power Cooperative, Inc.

T;ICORP CNSLIAEPCOILETTERS\l.trEncRespEP A.doc 4 March 26. 2009




