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2.0

REVIEW OF EXISTING INFORMATION

Amec Foster Wheeler has reviewed the following documents during preparation of this technical
memorandum.
•

Simplified Dam Break Analysis for the Ash Ponds, Apache Generating Station, Arizona
Electric Power Cooperative, Inc., Cochise, Arizona (Burns & McDonnell, 2004).

•

E-mail dated September 2, 2009, from Burns & McDonnell personnel to AEPCO
personnel.

The above study was out of date.
performed.
3.0

Therefore, a new dam breach inundation study was

DAM BREACH MODELING

The breach modeling was performed using U.S. Army Corps of Engineers HEC-RAS version
5.0.2 (HEC-RAS) 2-dimentional (2D) flow model. The geometry for the model was developed
using the United States Geological Survey (USGS) 10-meter Digital Elevation Model (DEM).
Both the 2D terrain and the stage-storage data for the ponds were developed using this USGS
DEM. The vertical datum referenced by this elevation data is the North American Vertical
Datum of 1988 (NAVD 88). NAVD 88 is the datum referenced by all elevations listed in this
report. Because of the low detail shown in the terrain data, the embankments for the railroad
and highway were not included in the model.
The dike around the dam was modeled as a storage area connection between a storage area
representing the ponds and a 2D flow area representing the downstream area. The dimensions
for the dike were taken from a survey performed by Amec Foster Wheeler in 2015. An average
Manning’s ‘n’ roughness value of 0.08 was applied to the 2D flow area. This value is a bit
higher than the average value for the desert terrain to account for the high amount of sediment
flow that would be associated with this dam breach, from both the embankment material and the
coal ash in the ponds.
The water surface elevation at time of breach was assumed to be 4213.0 feet, which is 3 feet
below the original design crest of the dike at 4216.0 feet. This was considered to be a worst
case water surface elevation, since the dike is required to have 3 feet of freeboard, and there is
no source of inflow into the dam. It was assumed that the full volume of ponds 1, 2, 3, and 4
would be released during a breach event. The volumes of these ponds, as calculated from the
original design plans, was 796.5 acre-feet, 687.4 acre-feet, 800.4 acre-feet, and 811.5 acre-feet,
respectively. The total volume of the four ponds used for the breach model was 3,095.8 acrefeet.
Since the dike wraps around the ponds, the model was ran with three different breach locations.
The main breach was through the largest cross section of the dike, which is on the east side of
the ponds. The dike was also breached on the north side and south side of the ponds.
Combining the inundation areas for these three breach locations shows the full extent of the
hazards associated with a breach of the dike under any scenario. The model extended to
where the breach flood wave was contained in the Willcox Dry Lake.
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The dam breach parameters were calculated using the breach parameter calculator built into
HEC-RAS. The HEC-RAS breach parameter calculator uses Froehlich (1995 & 2008), Von
Thun & Gillette, MacDonald & Langridge-Monopolis, and Xu & Zhang regression equations to
estimate average breach size and development time. The resulting parameters from the five
methods were evaluated and the method that created the worst-case scenario, within reason,
was selected to use in the analysis. For this study, the MacDonald & Langridge-Monopolis
values were used.
4.0

HAZARD POTENTIAL CLASSIFICATION ASSESSMENT

The owner or operator of the CCR unit must conduct and document initial and periodic hazard
potential classification assessments of each CCR unit and shall assign high, significant, or low
hazard potential in accordance with § 257.74 (a)(2)(i). The hazard potential classification
assessment shall be conducted according to the timeframes specified in § 257.74 (a)(2)(f) which
is currently every 5 years. It appears the last hazard assessment was conducted in 2004.
§ 257.74 (a)(2)(i).
The hazards included within the resulting breach inundation area of the Apache Generating
Station ponds in the new analysis are the Apache Generating Station railroad spur, US-191
Highway, the Apache Station Wildlife Viewing Area, and a home just to the north of the ponds.
With the home and US-191 Highway (2015 Arizona Department of Transportation traffic count
of 1,212 AADT), the hazard classification of the dam should remain High Hazard. It should be
noted that the two homes to the east of the ponds shown as hazards in the previous inundation
map appear to have been removed. A map showing the inundation area, hazard locations,
maximum depth and velocity at each hazard, and evacuation routes is included with this memo.
§ 257.74 (a)(2)(ii)
This technical memorandum serves as documentation in accordance with § 257.74 (a)(2)(ii) that
the subsequent periodic classification of high hazard meets the requirements of § 257.74
(a)(2)(i).
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Notes to Users

HEC-RAS 5.0.3 was used to create a 2-dimentional flow model to
generate a dam breach and route the breach flood wave
downstream.
The starting water surface elevation for the dam breach was the
maximum allowable water surface elevation in the ponds from the
original design of 4213.0 feet.
USGS 10-meter DEM was used to create model geometry and the
inundation area plot.
The dam breach inundation area represents a rapidly developing
dam failure resulting from spillway failure. In the event of an actual
dam failure, conditions may vary, resulting in a variation of the
breach inundation area shown on the map.
The overall inundation map is a combination of multiple scenarios
that consider multiple breach locations. The inundation area from
any single breach would be less. The predicted inundation areas
for the individual breach locations are color coded on the
inundation map
Elevations are referenced to the North American Vertical Datum of
1988 (NAVD 1988).
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