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Introduction
Objective

Per the Coal Combustion Residual (CCR) Rule published by the United States Environmental Protection
Agency (USEPA) and entered into the Federal Register on April 17, 2015 (40 CFR 257.84 (b)), existing
and new CCR landfills (including any lateral expansion of a CCR landfill) are required to be inspected
annually by a qualified professional engineer to establish that the CCR unit is in good condition and that
the design, construction, operation, and maintenance conform to standard engineering practices for this
type of facility. The inspection includes review of documentation and weekly reports indicating the
condition of the facility, and a visual inspection of the CCR unit.
The CCR rule is a self-implementing rule which regulates the handling and disposal of CCRs as nonhazardous solid waste under Subtitle D of the Resource Conservation and Recovery Act (RCRA). The
context of 40 CFR 257.84 (b) is in compliance with Federal EPA Regulations, as they existed as of
December 19, 2014.
The objective of this report prepared by AECOM Technical Services, Inc. (AECOM), on behalf of Platte
River Power Authority (PRPA) is to present the results of the annual inspection of the ash monofill at the
Rawhide Energy Station Unit 1 (Rawhide), conducted in February 2017 per the CCR Rule established by
the USEPA.

1.2

Outline of Rule Requirements

In accordance with the USEPA Final CCR Rule, AECOM was required to perform an annual inspection
“To ensure that the design, construction, operation, and maintenance of the CCR unit is consistent with
recognized and generally accepted good engineering standards”. The minimum requirements, as per
§257.84(b) of the USEPA Final CCR Rule include the following:


A review of available status and condition information including operational records, and
previous inspections



A visual inspection for signs of distress or malfunction



An inspection report

The inspection (described below, within Section 3 of this report) was the second annual inspection
performed by AECOM designed to address the items listed below, pursuant to §257.84(b)(2) of the
USEPA Final CCR Rule:

1.3

(i)

Any changes in geometry of the structure since the previous annual inspection;

(ii)

The approximate volume of CCR contained in the unit at the time of the inspection;

(iii)

Any appearances of an actual or potential structural weakness of the CCR unit, in addition
to any existing conditions that are disrupting or have the potential to disrupt the operation
and safety of the CCR unit; and

(iv)

Any other change(s) which may have affected the stability or operation of the CCR unit
since the previous annual inspection.

Facility Description

The CCR landfill (ash monofill or monofill) at Rawhide is a Residual Solid Waste (RSW) landfill located in
Larimer County, Colorado. The solid waste disposal site at Rawhide is located in the northwest corner of
the property. In March 1981, Platte River Power Authority (PRPA) obtained a Certificate of Designation
for the Northeast ¼ of Section 6 Township 10 North Range 68 West, and the Southern ½ of Section 31
Township 11 North Range 68 West.
Overall, Rawhide encompasses approximately 3,120 acres. In addition to the plant buildings, the major
feature of the facility is a 500-acre cooling water reservoir which contains approximately 15,000 acre-feet
Platte River Power Authority

March 28, 2017

AECOM

1-2

Environment

of water. The power block area contains the boiler and turbine buildings, the air quality control equipment
and the administrative offices. A rail spur along the northern edge of the site connects Rawhide with the
mainline of the BNSF Railway and is used to deliver coal and construction materials for plant operations.
Six generating units are located at Rawhide. Units A, B, C, D, and F are fueled by natural gas, and Unit
1 is fueled by coal which produces the CCR solid wastes contained in the monofill. The coal used in
Rawhide Unit 1 operation comes from the Powder River Basin in Wyoming.
CCR waste from Unit 1 operations is disposed of in an ash monofill comprised of two cells, described in
this report as Cell 1 and Cell 2. The figure labeled as A.1 in Attachment 2 shows the location and
general area occupied by Cells 1 and 2. Cell 1 (ca 1980-2007) is capped and no longer in use, but has
not undergone official closure. On January 25, 2008, the Colorado Department of Public Health and
Environment (CDPHE), Hazardous Materials and Waste Management Division approved a request to
modify the original Engineered Design and Operations Plan (1980 EDOP). The EDOP modification
allowed the facility to expand the current footprint of waste management for the monofill immediately to
the west and adjoining Cell 1, into the area of current CCR disposal operations designated as Cell 2. A
copy of the approval is included as Attachment 3. Similar to Cell 1, CCR waste placement in Cell 2
started behind a containment dike and progressively moves north.
Rawhide is owned and operated by PRPA. PRPA may be contacted as follows:
Rawhide Energy Station
Attn: Ms. Courtney Stewart
2700 E. County Road 82
Wellington, CO 80549

1.4

Solid Waste Stream

According to the 1980 EDOP, more than 99% of the solid wastes generated at Rawhide are a result of
the combustion of coal and the cleaning of the flue gas produced by the combustion (FGC waste). The
removal of sulfur dioxide and fly ash are required to comply with USEPA and CDPHE emission
standards. Approximately 82% of the solid wastes produced at Rawhide come from the operation of the
air quality control system. Bottom ash accounts for approximately 17.9% of the solid waste generated by
Rawhide. The bottom ash produced in the combustion process is collected in the bottom of the boiler.
That ash is then hydraulically sluiced to bottom ash ponds located near the boiler buildings. When the
solids in the pond reach their storage capacity, the pond is dried out and the solids are dredged and
hauled to the solid waste disposal area. The remaining 0.1% of the solid wastes placed in the monofill is
made up phosphorous sludges and inorganic construction materials.
The quantities of each segment of the waste stream, taken from the 1980 EDOP, are estimated in Table
1-1 below. Figure 3 in Attachment 1 (appended from the 1980 EDOP) provides an illustration of the solid
waste stream and waste management.
Table 1-1: Estimated Solid Waste Quantities
Average Daily

Maximum
Daily

Average Annual

(1)

Average Plant Life

Ton

acrefeet

Ton

acrefeet

Ton

acrefeet

Ton

acrefeet

FGC Waste

175

0.11

262

0.16

64,000

39.2

2,240,000

1,370

82%

Bottom Ash

38

0.02

58

0.04

14,000

8.6

490,000

300

18%

Phosphorous
Solids

-

-

-

-

-

0.23

2

8

<1%

Construction
Materials

-

-

-

-

-

-

10,000

4

<1%

213

0.13

320

0.02

78,000

48.08

2,299,002

1,682

100%

Total
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Notes:
(1)

ED&OP 1980, Table 1 “Estimated Solid Waste Quantities”


Approximately 82% flue gas residuals (75% fly ash, 4.7% unreacted slaked lime, 2.3% unslaked
lime, and 0.8% inert matter)



17.9% bottom ash (mostly sand and gravel-sized ash from the combustion process)



0.1% phosphorus sludge from tertiary treatment of the plant cooling water, plus inert
construction waste.

In 2007, a revised EDOP for the new Cell 2 was prepared by Smith Geotechnical, Inc. (2007 EDOP),
which indicated that the CCR waste stream was to be comprised of products of coal combustion, flue
gas cleaning wastes, phosphorous sludge, and construction wastes from the continued development
and construction of Rawhide. The monofill expansion was to continue to be used for the disposal of
approved waste products from current operations.
According to CDPHE, the CCR landfill at Rawhide is a non-hazardous solid waste under Subtitle D of
RCRA. The wastes deposited in Cells 1 and 2 are not combustible; therefore, there are no plans for
providing fire hydrants or other control measures in the disposal area. The wastes are odorless and do
not create rodent or insect issues since the wastes have no caloric value.

1.5

Facility Design and Components

1.5.1

Siting

This section describes the siting considerations with respect to the geology and hydrogeology at the Unit
1 plant and at the monofill.

Geology
The geologic setting at Rawhide lies on the high plains immediately east of the Colorado Front Range,
where soil and bedrock units are incised by drainage from nearby mountains to the west, forming small,
relatively minor valley and ridge topographic expressions. Elevations within the project area range from
about 5,580 to 5,805 feet above mean sea level (amsl). The most distinctive topographic feature at
Rawhide is a broad basin that occupies the center of the site and extends from northwest to southeast.
Smooth ridges and rounded bluffs surround this basin and mark the transition to uplands that are 50 to
70 feet higher. It is within this basin that the site for the Rawhide monofill disposal area was selected.
The cooling water reservoir occupies the lower portion of this valley to the south.
According to the United States Geological Survey (USGS) geologic map, bedrock at Rawhide consists of
Cretaceous units including the Upper Pierre Shale Formation. Specifically, the majority of the Rawhide
site lies on the Upper Pierre Shale Formation transition zone, the eastern extent of which transitions to
the Lower Fox Hills Sandstone downslope and east of the Rawhide site. The Pierre Shale transition zone
is described as shale with interbedded sandstones. The portions 600 feet below the contact with the Fox
Hills sandstone are mapped by the USGS as being the most permeable within the unit, yielding 5 to 15
gallons per minute in wells (Hershey and Schneider 1972). The Fox Hills Sandstone is described as a
pale yellow, massive, silty, fine-grained sandstone with lenticular black shale partings, but is not present
on the Rawhide site.
The bedrock surface at the site is mapped as dipping east-southeast toward the cooling water reservoir.
The geologic map indicates bedrock bedding structure in the area striking roughly north-south with
shallow dips 5 to 10 degrees to the east. Several faults are recorded in the area surrounding Rawhide:
the Rawhide Fault approximately 5 miles to the north, the Round Butte Fault approximately 4 miles
northwest, and an unnamed fault about one mile north of the site. None of these faults are considered
potentially active or have been associated with recent seismic events. The Rawhide site is considered to
be in an area of overall minor seismicity.
Soils at the site are mapped as Pleistocene pediment deposits consisting of arkosic sands and gravel
with minor amounts of red clay. More recent, relatively thin soils mantling the pediment deposits and
bedrock in the area are likely wind-blown silts and clays.
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The original geotechnical investigation for Rawhide was conducted by Black and Veatch in 1978/79.
During the investigation three borings were drilled within or near the area of the monofill (B-94, B-95 and
B-96). Boring B-95 encountered sands with varying silt and clay content in the upper 10 feet and
claystone bedrock (very weathered shale) below. Borings B-94 and B-96 were completed to the west
and east of the proposed monofill, respectively. At those locations, sands with varying silt and clay
content were observed to depths of 23 and 50 feet, and underlain by weathered shale bedrock.
The most recent investigation was performed by Smith Geotechnical in 2007, to classify soils and
provide engineering recommendations for the footprint area of Cell 2. The investigation consisted of
drilling and sampling seven borings. Subsurface information collected in the Smith Geotechnical report
summarizes the soil and bedrock as follows: A layer of clay was encountered in all borings from the
ground surface to a maximum depth of eight (8) feet below grade. The clay was tan, moist, stiff to very
stiff, and plastic. Claystone was encountered in all borings under the overburden clay at depths ranging
from three to approximately twenty feet below grade. The claystone was generally tan, moist, soft, and
completely to severely weathered.
Relevant soil borings in the area of the monofill from the 1980 and 2007 EDOP documents are included
in Attachments 1 and 2. Figure 1.3 in Attachment 2 indicates areas where the borings were advanced in
the monofill from both of these earlier investigations. Two new monitoring wells were installed along the
southern boundary of the monofill during an investigation conducted in January and February, 2016
(locations added to Figure 1.3 cited above). Those wells were installed as part of a broad investigation
performed to further the understanding of shallow groundwater characteristics at the monofill and at the
location of the bottom ash transfer (BAT) ponds.

Hydrogeology
The hydrogeology at Rawhide is discussed in the 1980 EDOP and in the “Final Report Investigation of
the Groundwater Monitoring Program for the Bottom Ash Disposal Site,” conducted by Lidstone and
Anderson in 1989. According to the 1980 EDOP, hydrogeology of the RES site was originally
investigated by drilling and installing twenty-one (21) monitoring wells. Data from the wells indicated that
a groundwater table exists within the Pierre Shale bedrock below the site and in surficial deposits along
Coal Creek. The report explained depth to groundwater varied across the site from 11 to 67 feet and
follows a general gradient to the south-southeast. The shallow water table, as explained in the 1980
EDOP, was determined to be recharged by infiltration from precipitation and surface runoff.
Groundwater was not encountered in any of the borings drilled in the Cell 2 footprint by Smith
Geotechnical in 2007.
Lidstone and Anderson concluded that sufficient data was collected on the groundwater beneath the
Rawhide site to determine a mound has formed in the shallow fractured Pierre Shale Aquifer in the
vicinity of the cooling water reservoir. After a review of available documents on the current water levels
within the area, AECOM concludes that the monofill is hydraulically upgradient of any groundwater
mound that may be created by the cooling water reservoir, and groundwater mounding associated with
the cooling water reservoir would not affect the overall performance of the monofill disposal site.
1.5.2

Subgrade, Liner, and Leachate Collection

According to the 1980 EDOP, Cell 1 of the monofill was constructed by removing and stockpiling the
existing topsoil over one to two acres at a time (approximately one year’s waste generation at that time)
then placing the CCR wastes directly on the exposed subgrade. A complete earthen liner was not
prescribed for solid waste collection in the 1980 EDOP. The EDOP did recommend that approximately
13 acres on the east side of Cell 1 receive an 18-inch-thick partial liner above elevation 5,740 feet to limit
leachate movement southeastward along the dip of the bedrock. No evidence of the construction of this
partial liner was identified in the documents reviewed by AECOM.
Per the 1980 EDOP, based on the premises that “groundwater resources associated with the overall
plant site are minor”; the general dip of the shale bedrock toward the southeast; low permeability of the
waste material; and high evapotranspiration and diversion of limited precipitation around the monofill,
“leachate from the landfill will be insignificant”. The 1980 EDOP continues to explain, “Precipitation that
falls on temporarily uncovered wastes in active fill areas will run off and be collected behind the
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temporary earth dike and held for evaporation.” Any leachate that did leave the monofill was judged to be
captured by the downstream cooling water dam and reservoir which is constructed down to bedrock and
designed to minimize seepage.
According to the revised 2007 EDOP for Cell 2, that portion of the monofill is constructed similarly to Cell
1 by removing/stockpiling the existing topsoil over one to two acres at a time for use during reclamation
activities. After clearing the topsoil, the active area is filled to approximately 21 feet above the existing
grade with solid waste material. After filling and compacting the one to two acre section, a two-foot-thick
earthen cover will be placed over the waste material. The cover material will be moisture conditioned,
compacted, and reseeded.
A March 12, 2010 letter from CDPHE approved the Construction Quality Assessment Report for Cell 2
and is included as Attachment 4.
Groundwater protection for Cell 2 was based on similar premises and remedial actions for Cell 1 and
includes: limiting leachate produced through the use of soil cover and diversion away from the monofill;
low permeability of the waste material, high evapotranspiration rates; stormwater diversion; and
groundwater protection provided by the down-gradient cooling pond. Due to the combination of these
safeguards, the 2007 EDOP determined the “leachate resulting from the Cell 2 monofill material will be
insignificant”.
1.5.3

Material Placement and Final Slopes

The 1980 EDOP indicated that CCR waste was to be placed typically 21 feet above grade, starting
behind a compacted starter dike and moving northward. The ash was to be hauled and unloaded in a
wetted condition to reduce fugitive dust, then placed in lifts and compacted. Figure 11 in Attachment 1
shows the solid waste disposal fill sequence for Cell 1. Table 1-2 from the 1980 EDOP provides the
landfill volumetric and reclamation schedule for Cell 1.
Table 1-2: Cell 1 Landfill and Reclamation Schedule
Section
Number

Section Area
(acres)

Section Volume*
(acre-feet)

Start of Fill Date
(year)

Annual Filled &
Reclaimed Area
(acres)

1

9.8

200

1984**

2.3

2

18.7

425

1988

2.1

3

15.8

500

1997

1.5

4

17.6

545

2007

1.5

Totals

61.9

1670

Notes:
*Volume capacity was based on mounding the material to an approximate height of 21 feet above level
fill where required using 4:1 side slopes.
**Construction wastes were placed in this section beginning in 1980.
The 2007 EDOP retained the general placement features of the 1980 plan. To avoid disrupting the views
of the neighbors, section 4 of Cell 1 was not fully filled prior to beginning placement in section 1A of Cell
2. Figure 2 in Attachment 2 shows the solid waste disposal fill sequence for Cell 2. Table 1-3 below is
from the 2007 EDOP and provides the landfill volumetric and reclamation schedule for Cell 2.
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Table 1-3: Cell 2 Landfill and Reclamation Schedule
Section
Number

Section Area
(acres)

Estimated Storage
Volume*
(acre-feet)

Start of Fill
Date**
(year)

Annual Filled &
Reclaimed Area
(acres)

1A

15.60

330

2008

2.2

2A

16.00

370

2015

2.1

3A

14.62

465

2023

1.5

4A

14.69

455

2032

1.6

60.91

1620

Totals
Notes:

*Storage volume capacity was based on mounding the material to an approximate height of 21 feet
above level fill where required using 4:1 side slopes.
**Estimated fill time based on a yearly average of 80,000 tons/year and an estimated conversion of
1.0125 tons/cy.
The 2007 EDOP lists the following equipment and their respective uses for solid material placement in
Cell 2:


Dump Trucks These trucks will be used in transporting the solid waste to the disposal area.



Compactor Tractor and Blade This tractor will be used for moving and compacting waste after
dumping.



Water Spray Truck This truck is for applying water to waste prior to compaction and wetting the
haul roads to prevent fugitive dust emissions.



Scraper This will be used for removal of topsoil prior to waste disposal and for depositing topsoil
during reclamation.



Medium Size Farm Tractor This tractor will be used to mix the ash and water prior to
compaction. The tractor will also be used to seed and fertilize reclaimed areas.



Portable Irrigation Equipment This equipment is for use in establishing the vegetative cover
after reclamation.

Per Ms. Courtney Stewart (PRPA), the CCR disposed at the Rawhide monofill is transported from the
combustion area by loading off-road haul trucks that transport the CCR to the working face of the
monofill. The plant combustion/generation system generally runs 24 hours a day, seven days a week.
Disposal operations are typically limited to three days a week on Monday, Tuesday, and Thursday. A
summary of the volume of CCR contained in the monofill, prepared by PRPA from their records, is
appended as Attachment 5.
1.5.4

Final Cover

For Cell 1, the 1980 EDOP noted that after each section was filled, a two-foot-thick earthen cover was to
be placed, compacted and seeded. Finished surface grades were reported to be four-horizontal to one
vertical (4H:1V) in the north-south direction. The 2007 EDOP retained the final covering and grade
features of the 1980 plan. Figure 12 (Attachment 1) and Figure 3 (Attachment 2) provide typical landfill
north-south cross sections from the 1980 EDOP and 2007 EDOP documents, respectively.
1.5.5

Stormwater Management

The 1980 EDOP suggested that precipitation runoff would be limited by excavation of a capture trench
on the upgradient (north) side of the active face of Cell 1 to divert storm water around the landfill, with the
main cooling water reservoir as the down-gradient destination. It is not known whether such a capture
trench was constructed.
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As noted within the 2007 EDOP, to prevent damage from stormwater runoff, a diversion channel along
the west toe of Cell 1 was to be reproduced and constructed along the western edge of the monofill
expansion (AECOM observed that a stormwater swale exists on the west perimeter of Cell 2). According
to the 2007 EDOP, the west diversion channel was designed to pass the 100-year, 24-hour storm flows
from the areas upstream of the monofill. The diversion channel is a permanent fixture of the monofill and
will remain after the final closure.
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Review of Existing Information

In accordance with the USEPA Final CCR Rule §257.84(b)(i), Elliott Drumright (a professional engineer
with AECOM) completed "A review of available information regarding the status and condition of the
CCR unit, including, but not limited to, files available in the operating record (e.g., the results of
inspections by a qualified person, and results of previous annual inspections)".

2.1

CCR Unit Documents and Operating Records

Below is a list of documents reviewed with respect to the ash monofill:


Geotechnical Analysis Report, Platte River Power Authority Rawhide Project, Black & Veatch
Consulting Engineers, July 1979.



Engineering Report and Operational Plan for the Solid Waste Disposal Facility, Rawhide Energy
Project, December 1980.



Investigation of the Ground-Water Monitoring Program for the Bottom Ash Disposal Site.
Lidstone & Anderson, Inc. March 1989.



Addendum to Engineering Report and Operation Plan for the Solid Waste Disposal Facility.
Rawhide Engineering Services, October 1997.



Geotechnical Investigation for Platte River Power Authority Rawhide Simple Cycle, Smith
Geotechnical, March 2001.



Subsurface Investigation, CGRS, Inc., July 2001.



Groundwater Monitoring Report, CGRS, Inc., September 2002.



Revised Design and Operations Plan for the Solid Waste Disposal Facility, Rawhide Energy
Station, Smith Geotechnical, November 2007.



Approval of Modification to Engineered Design and Operations Plan, Rawhide Energy Station
Coal Ash Disposal Facility, issued by Colorado Department of Public Health and Environment,
January 25, 2008.



Approval of Construction Quality Assurance Report, Rawhide Energy Station Coal Ash Disposal
Facility, issued by Colorado Department of Public Health and Environment, March 12, 2010.



CCR Landfill Weekly Inspection Reports, Platte River Power Authority, January-April 2016.



Platte River Power Authority – Rawhide Station Annual Ash Monofill Inspection Report, AECOM,
April 2016.



Platte River Power Authority – Rawhide Residual Solid Waste Ash Monofill Stability Evaluation,
April, 2016.



Monofill Annual Volume Summary, 1998-2017 (PRPA file information).
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Annual Inspection Summary
nd

The annual inspection was conducted on Wednesday, February 22 , 2017, starting at 9:00 am
mountain standard time (MST) outside of the Rawhide administrative offices. A brief site safety meeting
was held between the AECOM participants prior to the field observations. The weather was partly
cloudy, approximately 50 degrees Fahrenheit with moderate to high winds.
Personnel in attendance for the inspection included:


Elliott Drumright, PE, AECOM



Robert Lankford, EIT, AECOM

The completed Federal CCR Annual Inspection form used during the inspection is appended as
Attachment 6. A sample weekly inspection form used by PRPA is appended as Attachment 7. A photo
log for the 2017 inspection is included as Attachment 8.

3.1

Strategy and Route

The general strategy and route of the inspection included a general walkover of Cells 1 and 2 of the ash
monofill, and a driving inspection of the monofill along its perimeter and intermediate access roads. The
inspection started and concluded at the parking lot of the plant administrative offices.
The inspection began by driving the entire monofill site to gain orientation of the general area. After
general orientation, Cell 1 was walked in a criss-cross pattern from the southern end to the northern end,
followed by an inspection of the starter dike at the southern end of Cell 2, working north across the
completed part of Cell 2 to the working face. The working face of Cell 2 was observed to be
approximately 600 feet north of the starter dike. By driving and walking the access roads, native soils
stockpiled within Cell 2 (for future cover) were observed as well as the transition fill zone where the east
side of Cell 2 is being extended to blend into the covered west slope of Cell 1.

3.2

Facility Conditions

In general, the ash monofill at Cell 2 is well organized and maintained. It was apparent that the monofill
does experience some transport of windblown ash when winds are strong, as on the day of the
inspection and similar to the previous year’s inspection. Rawhide does have a fugitive dust plan in place
which includes primary wetting of the ash at the plant prior to transport, plus additional spraying as
required during placement in the monofill. It is noted that once the ash is spread, compacted (to the
extent achieved by the spreading equipment) and exposed to weather, a significant part of the ash
surface crusts over due to the cementitious properties of the fly ash. This serves to limit wind-blown ash.
No other significant observations associated with the CCR regulations were noted. Additional evaluation
is in progress per the CCR regulations, relative to groundwater quality adjacent to the monofill. Some
minor stormwater management and minor housekeeping items were noted and are discussed below:


The starter dike at Cell 1 and Cell 2 appeared to be in good condition with minor amounts of
animal burrows in the upper eight to 12 inches of the ground surface in isolated areas. Access
roads over starter dike areas and around the monofill perimeter are maintained with gravel
surfacing and have storm water drainage swales, preventing direct runoff onto the face of the
starter dike. No changes were noted of these conditions from the previous year.



Between the starter dike and the working face (Cell 2), the existing soil cover was observed in
sequential stages from fully established stands of groundcover grasses to recently seeded and
mulched areas, to new soil cover placement (measured typically at 2.5 to 3-feet thick) and to
end-dumped CCR at and just above the working face. The finished slope of Cell 2 in the northsouth direction is 10H:1V or flatter, and 4H:1V in the east-west direction. This is similar to the
finished cover shape of Cell 1.



The working face had end dumped material from the top elevation estimated at 5,725 feet. The
material was loosely piled at the working face and terminated at the edge of an excavation at the
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bottom into the native soil. The excavation at the bottom was approximately six to eight feet,
advanced into silty sand and silty clay overburden that contains some fine gravel. The
excavation is made to create stockpiled material to be used for final cover and to be seeded.
No significant changes were noted of the method of base excavation and ash placement from
the previous year’s inspection.


The working face of Cell 2 was approximately 800 feet in the east-west direction, an increase of
125 feet from the previous year’s inspection. Ash and eventually soil cover are placed at the
eastern edge of Cell 2 to blend into the finished west side slope of Cell 1.

Also per the 1980 EDOP, “The moistened wastes hauled to the disposal area will be spread into layers 6
to 8 inches thick and then thoroughly wetted by a sprayer truck. Complete mixing of the solid waste and
water will be accomplished by a soils mixer before it is rolled and compacted”. AECOM was advised that
the fly ash is thoroughly moistened at the point of collection before transport to the monofill, so lack of
additional wetting at the point of placement is not considered to be significant. Although the method of
compaction (dozing from a working face vs. compaction in lifts) varies from the 1980 EDOP, the
relatively gentle finished grades and results of an April 2016 stability analysis by AECOM indicate that
the alternate method of placement is acceptable (see Section 3.3 below).

3.3

Geometry of Monofill

As required by §257.84(b)(2)(i), other than encapsulating the finished west slope of Cell 1 by in-progress
Cell 2, no changes in finished geometry were noted from those reported in previous documentation
reviewed by AECOM. The 1980 and 2007 EDOP documents indicate that the general finished slope
configuration should be at 4H:1V. This appears to be the case in the north-south direction where the
slopes vary from 10H:1V or flatter, up to 4H:1V. On the eastern side of Cell 1, the eastern slope was
measured at approximately 3:1 (H:V) in localized areas around a high-voltage transmission line pole.
This is steeper than what was recommended 1980 EDOP, although the slopes appeared to be
performing well and showed no signs of distress.
The April 2016 slope stability analysis was performed on the eastern side of Cell 1 and through the
starter dike and finished portion of Cell 2, and concluded that the slopes have adequate safety for the
static case, though some minor slope maintenance might be required after a seismic event. The facility
slopes and benches appeared well graded and maintained. AECOM observed that the finished cover of
Cell 1 (and the completed portion of Cell 2) are graded in a manner that discourages surface ponding
and minimizes infiltration through the cover. The primary run-off swale is present on the west side of Cell
2 and appears to discharge from the completed top surface of Cell 2 through a pipe extending under the
access road and to the front of the containment dike, allowing surface water to move by overland flow
downstream to the cooling water reservoir.

3.4

Approximate Volume

According to information by PRPA, the total volume of CCR in the monofill as of December 31, 2016,
was 2,329,130 cubic yards (cy). At a projected 2017 CCR disposal rate of 62,183.1 tons per year or
5,182 tons per month, and a density equivalent of 1.0125 tons/cy, on the date of the inspection
(February 22, 2017), an estimated 2,338,087 cy of CCR was contained in the monofill (per CCR
Regulation Section §257.84(b)(2)(ii)).

3.5

Structural Inspection

There was no observed structural weakness of the CCR monofill unit, nor any existing conditions that
are disrupting or have the potential to disrupt the operation and safety of the CCR unit, per CCR
Regulation Section §257.84(b)(2)(iii).

3.6

Additional Changes

The ash monofill and appurtenant structures (culverts and power poles) did not show any signs of major
distress or malfunction, per CCR Regulation Section §257.84(b)(1)(ii). AECOM did not observe any
other changes which may affect the stability or operation of the monofill per CCR Regulation Section
§257.84(b)(2)(iv).
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Conclusions and Recommendations

As noted in the CCR Rules §257.84(b)(5), “If a deficiency or release is identified during an inspection,
the owner or operator must remedy the deficiency or release as soon as feasible and prepare
documentation detailing the corrective measures taken”.
No significant deficiencies or releases were identified during the inspection. Two items identified during
the document review were regarded as “potential” deficiencies and are discussed in Section 4.2 below.

4.1

Recommendations Other Than Normal Maintenance

Recommendations other than normal regular maintenance items were noted including:

4.2



Increase dust mitigation efforts near the working face of Cell 2, particularly on windy days (see
Attachments 1 and 2, respectively).



Perform periodic monitoring and maintenance of the minor rill erosion on the slopes when slope
and weather conditions allow, to make sure it is not a progressive problem.



Monitor and or mitigate small animal burrows on the starter dike slopes so that the associated
loss of embankment is not accompanied by an increase in rill erosion.



Continue surface water best management practices to prevent standing water on monofill
surfaces especially the transition zones between Cell 1 and 2, where lower elevations may
increase potential for standing water.



PRPA should report any signs of distress, malfunction, or any appearances of an actual or
potential structural weakness of the CCR monofill to CDPHE. Additionally, changes to the slope
configuration, excessive erosion, sinkholes, or any disruption to the safe operation of monofill
Cells 1 and 2 should also be reported immediately.



If available, PRPA should provide records of compacted fill placement in Cell 1 and Cell 2 to add
to the inspection record.



From the documents available for review, there was specific information that covered the starter
dike design and construction for Cell 2 (Smith Geotechnical, November 2009), but not for Cell 1.
PRPA may consider providing any available documentation of the design and construction of the
starter dike at the southern end of Cell 1 to add to the inspection record.



Continue groundwater monitoring on regular intervals to evaluate and if necessary, mitigate, rise
in the phreatic surface within the monofill that may degrade stability.

Deficiencies Discovered

No significant deficiencies were noted as part of this annual inspection. However, PRPA does not have
file information confirming the construction of the partial clay liner mentioned in the 1980 EDOP intended
for the eastern boundary of Cell 1. Furthermore, the reference to the specific area to receive the liner
was either illegible or not included in the copy of the 1980 EDOP Appendix 6 reviewed. Should PRPA
have records of the construction of this liner, they should be made available and appended to this
inspection report.

4.3

Corrective Measures Taken

No corrective measures for significant deficiencies were noted that need to be taken by PRPA as part of
this annual inspection.
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