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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 the Units 1
& 2 Bottom Ash Ponds, Units 1 & 2 Pond “A”, Units 1 & 2 Stage Two Evaporation Pond
(STEP) and Units 3 & 4 Effluent Holding Pond (EHP) coal combustion waste impoundments
at PPL Montana’s Colstrip Power Plant. The assessments were completed on June 2 and 3,
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 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 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. While on-site, fill out
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.

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

5. Review existing performance monitoring programs and recommend any additional
monitoring required.

1
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6. Review existing geologic assessments for the projects.

7. Submit draft 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 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
Mary Nodine, P.E. Staff Geotechnical Engineer
Dan Johnson, P.E. Senior Technical Review

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

1.5 Limitation of Liability

This report summarizes the assessment of dam safety of the identified coal combustion waste
impoundments at the Colstrip Power Plant. The purpose of each assessment is to evaluate
the structural integrity of the impoundments and provide summaries and recommendations
based 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.

1.6 Prior Inspections

PPL Montana personnel indicated that because the Colstrip Power Plant is under a major
facilities permit, it is their understanding that the Montana Dam Safety Program rules do not
apply to the impoundments on site. PPL Montana regularly conducts informal, internal
inspections of their impoundments, including daily drive-by inspections of the downstream
toes and the crests of all dams as well as quarterly walking inspections. PPL Montana also
voluntarily engages consultants to inspect the dams at approximately 5-year intervals.
Inspections were performed in 1988 by Chen-Northern, Inc. of Billings, Montana; in 2005 by
Maxim Technologies of Helena, Montana; and in 2009 by Hydrometrics of Billings,
Montana.

2
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2.0 Description of Project Facilities

2.1 General

The Colstrip facility is a coal-fired power plant located in southeastern Montana in the town
of Colstrip in Rosebud County (Figure 1). The Colstrip power plant is jointly owned by PPL
Montana, LLC, a subsidiary of PPL Generation, LLC, as well as Puget Sound Energy, Inc.,
Portland General Electric Company, Avista Corporation, PacifiCorp, and North Western
Energy, LLC. The power plant is composed of four units with a total generating capacity of
2,094 megawatts (MW). Units 1 and 2 began operation in 1975 and 1976 and have
capacities of 307 MW each. Units 3 and 4 began operating in 1984 and 1986 and have
capacities of 740 MW each. The power plant is located on Armell’s Creek, a tributary of the
Yellowstone River.

The Colstrip power plant has several impoundments located adjacent to the power plant
(termed “on-site” ponds herein) including:

e Units 1 & 2 Bottom Ash Ponds;

e Units1 & 2 Ponds “A”, “B” and “C”;
e Units 3 & 4 Scrubber Drain Collection;
e Units 3 & 4 Scrubber Wash Tray; and
e Units 3 & 4 Bottom Ash Ponds.

Of these on-site ponds, only the Units 1 & 2 Pond “A” and the Units 1 & 2 Bottom Ash Pond
were considered by PPL to be significant hazard impoundments, with the potential for
flooding of the town of Colstrip and potential loss of life following a breach. The remaining
ponds are not included in this report because they are considered to be low- or less-than-low
hazard, either because they have been removed from service or are closed, they are incised
(all material storage capacity is below grade), the storage capacity is small, and/or their
contained coal combustion waste materials are not likely to travel a significant distance
within or outside the plant in the event of a spill.

In addition to the on-site impoundments, the Colstrip plant has two major impoundments
located several miles from the power plant. The Units 1 & 2 Stage Two Evaporation Pond
(STEP) is located approximately two miles northwest of the plant, and the Units 3 & 4
Effluent Holding Pond (EHP) is located approximately 3.5 miles southeast of the plant. The
Units 1 & 2 STEP was classified as a high hazard impoundment due to the potential for loss
of life in the event of a dam breach because of the close proximity of residences within the
flood inundation area. The Units 3 & 4 EHP was classified as Low Hazard based on an

3
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inundation study (Maxim, 2005). However, GEI recommends the EHP be reclassified as
Significant Hazard based on the likelihood of significant economic/environmental cost
associated with a dam breach. As a result, the Units 3 & 4 EHP was included in the specific
site assessment. An overall view of all onsite and offsite ponds is shown on the aerial
photograph (Figure 2).

2.2 Dams and Reservoirs

The Colstrip plant includes several large coal combustion waste dams at the two off-site
impoundments, as well as smaller embankments associated with the on-site ponds. The dams
included in this report are:

e Units 1 & 2 Bottom Ash Ponds — west, north, and east embankments
e Units1 & 2 Pond “A” — west embankment
e Units1 & 2 STEP Dam
e Units3 & 4 EHP
- Main Dam
- Saddle Dam

The Units 1 & 2 Bottom Ash Ponds and the Units 1 & 2 Pond “A” are surrounded by a
continuous embankment. This earth embankment extends along the west side of Pond “A”,
and continues north to bound the west, north, and east sides of the Bottom Ash Ponds. The
configuration of these on-site impoundments is shown in (Figure 3). The embankment has a
maximum height of approximately 25 feet, with a 20-foot-wide crest and approximately
2H:1V side slopes. The total length of the embankment is about 4,000 feet. Cross-sections
of the Bottom Ash Ponds and Pond “A” are shown in Exhibit 1.

The Units 1 & 2 Bottom Ash Ponds are divided into two cells. The east cell stores bottom
ash and boiler slag at various stages of clarification, and the water remaining after the ash
settles out is transferred to the west clearwell cell. These ponds have a surface area of about
7 acres and a total storage capacity of about 73 acre-feet. The clearwell cell is double-lined
with 45 millimeter (mm) reinforced polypropylene (RFP) liners and a leachate collection
system. The east cell is clay-lined.

The Units 1 & 2 Pond “A” is currently used to store clean water from stormwater runoff,
though the southern portion of the pond contains a small quantity of fly ash and flue gas
desulfurization (FGD) solids. The fly ash/FGD solids are covered by a geosynthetic clay
liner (GCL) and several feet thickness of bottom ash. Prior to 2005, Pond “A” was the
western portion of a U-shaped pond that also included the “B” fly ash pond to the east. A
bottom ash dike was constructed in 2005 to separate the ponds. At this time, an RFP liner
was installed in the “B” pond to prepare it for continued fly ash/FGD storage, while the “A”

4
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pond remained clay-lined for the purpose of storm water storage. The “A” pond has a
surface area of about 14 acres and a storage capacity of about 245 acre-feet.

The Units 1 & 2 STEP has a total surface area of 176 acres and a total storage capacity of
about 4,370 acre-feet at the normal operating pool of El. 3,270. The pond is divided into five
cells as shown in the plan on Figure 4. Three of the cells are currently in use. All cells have
single high density polyethylene (HDPE) liners with the exception of Cell “B”, which has a
double, 45 mil reinforced polyethylene (RFP) liner with leak detection and leachate
collection systems. The STEP currently, and in the past, stores fly ash and flue gas
desulphurization (FGD) solids. The coal combustion waste is pumped into the pond as a
slurry, and the water is decanted and pumped back to the Colstrip plant for reuse. The
remaining fly ash/FGD slurry solidifies as evaporation occurs.

The Units 1 & 2 STEP Dam was constructed in 1992 and is 2,400 feet long with a maximum
height of 88 feet, a 25-foot-wide crest and 3H:1V side slopes. The dam crest is at El. 3,278,
providing 8 feet of freeboard above the normal pool elevation. The dam is constructed of
earth fill and has a zoned cross section with a central core extending to bedrock in a core
trench. The dam also features a grout curtain extending up to 80 feet below the core trench
for seepage control. An upstream low-permeability soil blanket was constructed on the left
abutment area to reduce potential seepage. A chimney drain, blanket drain and toe drain
collect and control seepage that moves through the dam. A valley drain system collects
surface water, groundwater, and potential seepage and returns it to the ponds. The STEP
Dam is located about 3000 feet downstream of the Stage One Evaporation Pond and its
associated dam, which was completed in 1977 and has been completely filled with coal
combustion waste. The area has since been reclaimed and is currently used as pasture land.
A plan and profile of the STEP Dam is shown in Exhibit 2, and typical sections are shown in
Exhibit 3.

The Units 3 & 4 EHP has a planned total surface area of 367 acres and a storage capacity of
about 17,000 acre-feet at the normal operating pool of El. 3,280. The pond is divided into
eight cells storing plant coal combustion waste including fly ash, bottom ash, boiler slag,
FGD residuals, mill residuals, and boiler water-side cleaning chemicals. The general plan for
the Units 3 & 4 EHP is shown in Figure 5. Since 2004, the fly ash/FGD slurry stored in the
Units 3 & 4 EHP is mostly deposited in a concentrated form, termed “paste”, which has

68 percent solids, and is made by an on-site paste plant. Prior to construction of the paste
plant, the fly ash/FGD solids were deposited in a slurry form that has about 10 to 15 percent
solids. Cells “B” and “F” have a lining with a leachate collection system. PPL describes the
Areas “B” and “F” lining as being double-contained with a 45 mil RPF lining overlying a
minimum 10 foot thick layer of dry paste, with the leachate collection system located
between the RFP and the paste layers. The remaining cells are not lined. The entire EHP,
which includes several cells, is surrounded by a concrete cutoff wall to control seepage. The
cutoff wall is up to 80 feet deep and is keyed 5 feet into claystone or siltstone. Most of the

5
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EHP pond areas are underlain by claystone or siltstone, which also serves to reduce potential
seepage.

The Units 3 & 4 EHP has two dams: the Main Dam and the Saddle Dam, which are about
2,300 feet and 3,500 feet long, respectively. The dams were constructed in 1983 and
currently have crests at El. 3,262, though future plans include raising both dams to El. 3,290
as described in the design report (Bechtel 1982). The Main Dam has a maximum height of
110 feet and the Saddle Dam has a maximum height of 38 feet. Both dams are operated with
greater than ten feet of freeboard. The dams are constructed as zoned rolled earth
embankments with central cores extending to bedrock in a core trench. The dams also
feature chimney drains, core trench sloping drains, horizontal blanket drains and drainage
pipes. The blanket drain is limited in extent to the central third (highest sections) of the dam.
A valley drain system downstream of the dams collects surface water, groundwater and
potential seepage for pumping back to the reservoir. Plans and profiles of the Main and
Saddle Dams are shown in Exhibits 4 and 5. Typical sections and details are shown in
Exhibit 6.

Information concerning the dams at the Colstrip facility is presented in Table 1.

Table 1: Colstrip Power Plant - Dam Parameters Summary

Parameter Value
g;'ttjnf i‘si Units1&2 | Units1& | Units3&4 | Units38&4
Dam “A” Pond 2 STEP EHP Main EHP Saddle
Pond
Embankment Dam Dam* Dam*
Embankment
Height (ft) 25 25 88 110 38
Length (ft) ~2,000 ~2,000 2,400 2,300 3,500
Crest Width (ft) 20 20 20 136 153
Crest Elevation (ft) 3,264 3,264 3,278 3,262 3,262
Side Slopes 2H:1V 2H:1V 3H:1V 3H:1V 3H:1V
Operating Pool El. (ft) 3,260 3,260 3,270 3,237 3,237
Normal Storage 73 38.4 4,370 Est. 10,000
Volume (ac-ft)
Normal Surface Area 7 76 176 Est. 300
(acres)

*Note: Final storage capacity for the Units 3 & 4 EHP will be 17,000 acre-feet and area 367 acres after 28-foot raise to
El. 3,290. No area-capacity curve was available for the estimate.

2.3 Spillways

The on-site storage ponds do not have spillways. These ponds are designed to have a
minimum 4 feet of freeboard, which is considered sufficient to impound the 24-hour
probably maximum flood (PMF) (24 inches) and is expected to be sufficient to impound the
remaining rainfall which is included in the 72-hour PMF.

6
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The Units 1 & 2 STEP has an emergency spillway at El. 3,274.6 which was originally
designed to prevent the dam from overtopping in the unlikely event that the 24-hour PMF
occurs subsequent to the 100-year flood. The spillway is an uncontrolled, unlined, earth
channel excavated into the left abutment (looking downstream) of the embankment. The
spillway is approximately 100 feet long and 25 feet wide. The PMF was updated in 1988,
when the HMR was revised, to be associated with the 72-hour probable maximum
precipitation (PMP) rather than the 24-hour PMP. Routing the 72-hour PMF results in a
small portion (50 acre-feet) to be discharged through the emergency spillway.

The Units 3 & 4 EHP does not currently have an emergency spillway, though when the dam
is raised to its final height, an emergency spillway at El. 3,286.1 is planned to prevent the
dam from overtopping should the 24-hour PMF and the 100-year flood occur in succession.
The planned spillway consists of a gabion-lined channel with a 50-foot-wide crest. The
current dam configuration provides over 20 feet of freeboard and is capable of storing the
PMF.

A summary of the spillway parameters is presented in Table 2.

Table 2: Colstrip Power Plant - Spillway Parameters Summary

Parameter Value
Reservoir Units 1 & 2 STEP Units 3 & 4 EHP
Spillway Length (ft) ~200 None
Crest Elevation (ft) 3,274.6 None
Crest Width (ft) 25 N/A
Side Slopes Unknown N/A

2.4 Intakes and Outlet Works

There are no intake or outlet work structures associated with the ponds at the Colstrip
facility. Water levels are controlled by changing the pumping rate of ash slurry or paste into
the ponds or by diverting the ash slurry or paste to an available pond. Water is only removed
from the ponds through evaporation and, in un-lined ponds, seepage.

2.5 Drains

PPL Montana personnel indicated that the on-site ponds have a system of toe drains that
drain into a valley drain system. Water is then collected and pumped back into the ponds.

The Units 1 & 2 STEP Dam has chimney drains, inclined drains and horizontal drainage
blankets on the downstream side of the embankments to collect seepage. Seepage collected
by the aforementioned drains is directed to the toe drains, which ultimately drain to a valley
drain system. The valley drain system consists of a 20-inch drain pipe extending

7
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downstream from the toe of the dam along the stream channel. The pipe discharges into a
manhole where water is collected and pumped back to the ponds.

The Units 3 & 4 EHP Dams have chimney drains, inclined drains and horizontal drainage
blankets on the downstream side of the embankments to collect seepage. Seepage collected
by the aforementioned drains is directed to the toe drains, which ultimately drain to a valley
drain system similar to that described above for the Units 1 & 2 STEP Dam.

2.6 Vicinity Map

The Colstrip Power Plant is located within Rosebud County, Montana in the city of Colstrip,
as shown on Figure 1. The plant is located in the East %2 of Section 34, Township 2 North,
Range 41 East. The Units 1 & 2 STEP is located approximately two miles northwest of the
plant, and the Units 3 & 4 EHP is located approximately 3.5 miles southeast of the plant.
The Units 1 & 2 STEP is located in Section 29, Township 2 North, Range 21 East. The
STEP is located in a dissected stream valley draining into Armell’s Creek and ultimately into
the Yellowstone River. The Units 3 & 4 EHP is located in Sections 5 and 6, Township 1
North, Range 42 East. The EHP is located on a tributary to Cow Creek.

2.7 Plans and Sectional Drawings

Engineering drawings and reports for various project features are available in the Owner’s
files. For reference purposes, project plan and sectional drawings from the Owner’s files are
reproduced in this report as follows:

Bottom and Fly Ash Ponds Sections Exhibit 1 (Dwg C1-32)
STEP Finished Plan and Profile of Dam Exhibit 2 (Dwg C1-933)
STEP Typical Sections Exhibit 3 (Dwg C1-934)
Units 3 & 4 EHP Main Dam Plan and Cross Section Exhibit 4 (From Chen 1989)
Units 3 & 4 EHP Saddle Dam Plan and Cross Section Exhibit5 (From Chen 1989)
Units 3 & 4 EHP Sections and Details Exhibit 6 (Dwg. C3-0736)

2.8 Standard Operational Procedures

The Colstrip facility is a coal-fired steam generating power plant that provides electric power
to millions of customers. The power plant includes two 307 MW units (1 & 2) and two

740 MW units (3 & 4), with a total generating capacity of 2,094 MW. Coal is delivered to the
power plant by conveyor systems, where it is then combusted to power the steam turbines. The
burning of coal produces several gases which are vented from the boiler, and bottom ash,
which is made of coarse fragments, falls to the bottom of the boiler, and is removed along with
boiler slag.

8
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The bottom ash from Units 1 and 2 is pumped as a slurry to the on-site ponds just south of the
plant. The fly ash/FGD slurry from Units 1 and 2 is slurried and pumped directly to the

Units 1 & 2 STEP where it is either deposited as slurry or, in the near future, will be
concentrated at the paste plant and deposited as a paste material. Partial settling of bottom ash
particulates occurs in the on-site ponds and the remaining clear water is returned to the plant.
Some of the bottom ash is reclaimed from the on-site ponds and used for construction of roads
and dikes on site. According to PPL, approximately 20,000 tons of bottom ash per year is sold
for commercial off-site use. The remaining bottom ash is trucked to the Units 3 & 4 EHP for
final storage.

The bottom ash from steam generation Units 3 & 4 is pumped to the on-site bottom ash
ponds that are located east of the plant for temporary storage, and ultimately trucked to the
Units 3 & 4 EHP for final storage. The fly ash/FGD slurry from steam generation

Units 3 & 4 is slurried and pumped directly to the Units 3 & 4 EHP where it is either
deposited as slurry or concentrated at the paste plant and deposited as a paste material.
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3.0 Summary of Construction History and
Operation

The power plant is composed of four units with a total generating capacity of 2,094 MW.
Units 1 and 2 began operation in 1975 and 1976 and have capacities of 307 MW each.
Units 3 and 4 began operating in 1984 and 1986 and have capacities of 740 MW each.

The on-site ponds, including the Units 1 & 2 Bottom Ash Ponds and Pond “A”, were
designed and constructed at the same time as the coal-fired steam-generation Units 1 & 2
were constructed, in the mid-1970s. Original design and construction reports for these ponds
and their embankments are not available. Based on the construction timing, coal combustion
waste materials had not yet been produced and the Units 1 & 2 Bottom Ash Ponds and

Pond “A” embankments could not have been constructed on 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. Construction reports
were not available for review.

In 2005, the “A” pond was divided by completing constructing of the existing partial dike to
form an adjacent “B” pond to the east. The dike was designed by HKM Engineers, and its
design and construction is documented in the design report (HKM, 2005). Historically, the
Units 1 & 2 “A” pond was used to store fly ash/FGD slurry, with slurry from the plant
entering the hydraulically connected “B” pond at the northeast corner. The water flowed
south through the “B” pond to flow around the partial dividing dike and then flow north
through the “A” pond as the fly ash/FGD solids settled out, depositing some fly ash/FGD
solids at the southern end of the “A” pond. Relatively clear water accumulated at the north
end of the “A” pond. When the ponds were separated by the dividing dike in 2005, the fly
ash/FGD solids that accumulated at the south end of the “A” pond were covered with a
geosynthetic clay lining (GCL) and several feet thickness of compacted bottom ash for
permanent storage. The “A” pond is currently used for stormwater storage.

The Units 1 & 2 STEP Dam was designed and constructed by Bechtel Engineering in the late
1970s to early 1980s. The embankment is zoned earth fill, with a silt and clay core extending
into the sandstone and siltstone bedrock, and a shell consisting of weathered sandstone,
siltstone, shale and non-plastic silt. The STEP is located downstream of the Stage One
Evaporation Pond (SOEP), which was completely filled with coal combustion waste and
reclaimed in the early 1980s.

Our assessment of the pre-construction conditions at the STEP Dam included review of
information on the design drawings. The SOEP was constructed at the same time as the
Colstrip Power Plant in the mid-1970s. The SOEP was receiving coal combustion waste at
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the time the STEP was being constructed downstream a few years later. The STEP
embankment was constructed on undisturbed land. Foundation preparation for the STEP
included removal of a minimum of 1 foot soil depth beneath the entire dam and construction
of a key trench through the native soil and into the underlying bedrock. In addition,
boreholes drilled prior to construction do not indicate the presence of coal combustion waste
materials within the dam alignments. Evidence of prior releases, failures or patchwork
construction were not observed during the site visit or disclosed by plant personnel during the
site visit. Construction reports were not available for review.

A paste plant is being constructed at the STEP, with expected completion in 2009.
Following completion of the paste plant, the plan is to dispose of all fly ash/FGD slurry as
paste in the STEP.

The Units 3 & 4 EHP Main Dam and Saddle Dam were designed and constructed by Bechtel
Engineering in the early- to mid-1980s. The embankments are zoned earth fill, with low- to
medium plasticity silt and clay cores and shells consisting of weathered sandstone, siltstone,
shale and non-plastic silt.

Our assessment of the pre-construction conditions at the Units 3 & 4 EHP Main and Saddle
Dams included review of information on the design drawings. The Units 3 & 4 EHP dams
were constructed on undisturbed land. Boreholes drilled prior to construction do not indicate
the presence of coal combustion waste materials within the dam alignments. The design
drawings show the dams are to be constructed on native soil/rock materials and that
foundation preparation requirements include removal of at least the upper 1 foot of soil
beneath the entire dam prior to constructing the dams. Foundation preparation also included
construction of a key trench through the native soil and into the underlying bedrock. With
exception of the 1999 seepage event through the Saddle Dam, which has been addressed
administratively by restricting the water level in the pond, evidence of prior releases, failures
or patchwork construction were not observed during the site visit or disclosed by plant
personnel during the site visit. Construction reports were not available for review.

The EHP Main and Saddle Dams currently have crests at El. 3,262, but plans include raising
the dams 28 feet to the final design height at El. 3,290 and constructing an emergency
spillway. A paste plant was constructed at the EHP in 2004 and currently fly ash and FGD is
disposed of as paste in the EHP cells. Occasional disposal of fly ash and FGD slurry may
occur if the paste plant is out of service for maintenance.
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4.0 Geologic and Seismic Considerations

The Colstrip Power Plant and its associated impoundments are located in and near the town
of Colstrip in Rosebud County, Montana. This area of Montana is within the Northern Great
Plains Physiographic Province, which is characterized by valleys, plains, isolated buttes and
long, narrow flat-topped ridges. The region contains steep slopes capped by the resistant
baked shale, or “clinker”, prominent in the area. The baked shale was formed by the burning
of underlying coal deposits.

The Colstrip region bedrock is part of the Tongue River Member of the Upper Cretaceous to
Paleozoic Fort Union Formation. The Tongue River Member is composed of claystone,
shale, siltstone, and sandstone with deposits of lignite, coal, and calcareous sedimentary
rocks. The rocks in this unit generally dip less than a few degrees to the south-southeast.

Seismic acceleration based on the on the Uniform Building Code Seismic Zone Map
maximum ground motion for Rosebud County is 0.05g, which corresponds to an earthquake
return period of about 2,500 years. This value is consistent with the United States Geological
Survey regional probabilistic ground motion associated with a similar return period.

Site-specific documentation presenting geologic information for the facilities at the Colstrip
Power Plant included:

e Portage and HKM 2005 “PPL/Colstrip Fly Ash Pond Design and Construction
Report”

e Bechtel 1979 “Second Stage Evaporation Pond Design Report”
e Bechtel 1982 “Effluent Holding Pond Design Report”

Borings drilled near the on-site Units 1&2 Bottom Ash Ponds and Pond “A” indicate that the
stratigraphic section includes about 2 feet of surface fill overlying about 10 to 20 feet of
predominantly fine-grained soils. The overburden soils are underlain by hard sandstone or
shale and intermittent coal. Geotechnical boring logs and detailed geologic information is
not available for the on-site ponds.

Borings drilled during the site investigation for the Units 1 & 2 STEP Dam indicate that the
stratigraphic section includes up to 35 feet of clayey silt and gravel overburden overlying a
one-foot-thick remnant of the McKay Coal Seam, 60 feet of poorly- to moderately-cemented
sandstone and siltstone, 25 feet of shale, and alternating moderately-cemented siltstone and
shale, with thin lenses of carbon and limestone throughout.
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The Units 3 & 4 EHP Dams are situated in an oval-shaped erosional basin within the Fort
Union Formation. Baked shale forms the majority of the rim of the basin while sandstone,
siltstone and occasional coal and claystone form most of the basin bottom. A thin veneer of
residual silty sand and sandy silt blankets most of the area, ranging in thickness from 1 to 18
feet. Interbedded sandstone, siltstone and shale underlie most of the site. The McKay Coal
Seam is present within the deeper bedrock and averages about 10 feet thick in the EHP area.
The stratigraphic sections of both the Main Dam and the Saddle Dam consist of the highly
permeable baked shale overlying lower-permeability bedrock. The baked shale extends from
the dam crest El. 3,262 down to about El. 3,230 in the abutments of the Main Dam and is
found in both abutments and beneath the Saddle Dam to about El. 3,210. The presence of the
permeable baked shale was addressed in the design by a perimeter concrete cutoff wall for
seepage control at the Units 3 & 4 EHP site.
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5.0 Instrumentation

5.1 Location and Type

A large network of monitoring wells is installed throughout the Colstrip facilities primarily in
support of groundwater quality studies. A few of these wells are located in the abutments or
near-downstream area of the dams and serve a dual purpose to also monitor seepage. Only a
few instruments are purposely assigned for monitoring the performance of the dams. The
wells are monitored monthly. Only partial well location or water level data was available for
this report. A line of interceptor wells is located just downstream of the dam to pump
seepage and groundwater back to the reservoir for groundwater quality purposes.

5.1.1 Units 1 & 2 Bottom Ash and “A” Pond

There are no piezometers or movement monuments installed in the embankments around the
Bottom Ash or “A” Pond. Interceptor wells located downstream of the ponds enable
groundwater to the collected and pumped back to the ponds.

5.1.2 Units 1 & 2 STEP Dam

There are no piezometers or movement monuments installed in the STEP Dam embankment
or abutments. According to the design drawings (Bechtel 1979), four observation wells were
installed just downstream of the dam at the time it was constructed, and numerous other wells
have since been installed in this area for groundwater quality studies.

Seepage collected by the internal drains and toe drain of the STEP dam is discharged into the
valley drain trench, which is an approximately 500-foot-long gravel and perforated pipe
trench that terminates in a manhole. Seepage from the dam is comingled with surface water
and potentially groundwater, therefore the quantity of seepage collected by the internal drain
system is unknown.

5.1.3 Units 3 & 4 EHP Main Dam

Prior to 2001, there were no piezometer instruments in the Main Dam or abutments. Two
electric vibrating wire piezometers were installed to obtain pore pressure information near
the bottom of the core at a location just downstream of the concrete cutoff wall, and four
standpipe piezometers were installed in the abutments at a location just downstream of the
cutoff wall to observe groundwater conditions; two in the sandstone and two in the baked
shale adjacent to the dam (Hydrometrics, 2001). One of the two vibrating wire piezometers
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failed one day after installation and has not been replaced. Locations of these instruments are
shown in Appendix A.

Seepage collected by the internal drains and toe drain is discharged into the valley drain
trench, which is a gravel and perforated pipe trench that passes through a manhole located
near the downstream toe. The flow in the manhole was estimated by eye to be about

20 gallons per minute (gpm). Seepage from the dam can potentially be comingled in the
valley drain trench with surface water and shallow groundwater, therefore the quantity of the
observed seepage flow that is collected by the internal drain system is unknown.

5.1.4 Units 3 & 4 EHP Saddle Dam

PPL Montana provided readings for twenty standpipe piezometers on or near the Units 3 & 4
EHP Saddle Dam, but did not provide locations or depths for these piezometers. Two of the
piezometers have readings at approximately the water level of Cell “G” (approx. El. 3,234

in 2009), which is impounded by the saddle dam. The remaining wells show readings about
12 to 20 feet below the water level in Cell “G”. Seepage through the saddle dam
embankment would be collected by the internal drains and toe drain and would be discharged
to the valley drain, which is a gravel-filled trench with perforated pipe. However, the
internal drain and toe drain system have never collected water, even during the 1999 seepage
event, because the primary seepage path is within the baked shale dam foundation and
through, or around, flaws in the concrete cutoff wall.

5.2 Time Versus Reading Graphs of Data
5.2.1 Units 1 & 2 STEP Dam

We reviewed water level data for the four observation wells located near the downstream toe
of the dam. The wells were read monthly starting in 1978 at well EAP-413 and continuing to
the present day. Two wells were located near the center of the dam, and one was located on
each abutment. The screen interval for the four wells was below the top of the bedrock, and
water levels measured in these wells indicated that the piezometric surface was typically
below the core trench and within the bedrock. Water levels measured in the wells ranged
from El. 3,147 to El. 3,176. The bedrock at the lowest point in the valley is around EI. 3,170,
and the original ground surface at the lowest point is around EI. 3,200. In general, the water
levels in the wells remain relatively stable, fluctuating less than 5 feet. However, three of the
four wells are influenced by groundwater pumping and had water levels lowered about 5 to
20 feet due to groundwater pumping starting in about 2001.
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5.2.2 Units 3 & 4 Main Dam

The 2001 report by Hydrometrics and the 2009 report by Womack Associates, Inc. present
data collected at irregular intervals over a 6-year period for the single remaining electric
vibrating wire piezometer (636P) installed in the dam core.

The standpipe piezometers installed into the baked shale stratum in the dam abutments were
reported to be dry from the time of their installation in June 2001 until December 2001.
Additional data provided by PPL Montana indicate that between January 2007 and June
2009, piezometer 638C, which is located in the right abutment downstream of the cutoff wall
and screened in the baked shale, measured a water level ranging from EI. 3,235 to about
3,239. The water level in 638C appears to be approximately equal to the elevation of the
water in the old clearwell (approx. El. 3,237 in 2009) on the upstream side the dam. Data for
the period January 2002 to December 2006 was not provided for review.

The two piezometers (644D and 645D) installed into the sandstone in the dam abutments had
water levels at EI. 3,187 and EI. 3,188 in June 2001. Additional data provided by PPL
Montana indicate that between January 2007 and April 2009, piezometer 644D, which is
located in the right abutment and screened in the sandstone underlying the baked shale,
measured water levels ranging from EI. 3,142 to El. 3,190, with water levels typically
averaging about El. 3,160. The water levels rapidly increased to around EI. 3,185 for several
months in late 2008 and then subsequently returned to about El. 3,150. Piezometer 645D in
the left abutment generally had water levels ranging from about El. 3,170 to 3,179, with a
sharp rise water levels measured near EIl. 3,188 for several months in 2008 before dropping
to around EI. 3, 172. Piezometers 644D and 645D do not appear to track increases and
decreases together versus time, and are not consistent with the steadily rising water level in
the old clearwell over time.

The vibrating wire piezometers were installed in borings 636-P and 637-P, which were
drilled to final depths of 119 and 111 feet, respectively. Data from piezometer 636-P is
tabulated for the period June 2001 to October 2007 and for both piezometers 636-P and
637-P (broken — no readings) for the period June 2001 to December 2001 in Appendix A.
Data for standpipe piezometers 638-C and 639-C (in the baked shale) and 644-C and 645-C
(in the sandstone) from 2007 to 2009 are also included in Appendix A, as well as water
surface elevations surveyed in the ponds in 20009.

16

GEI Consultants, Inc. 091330 Coal Ash Impoundment Specific Site Assessment
FINAL Report - PPL Montana: Colstrip Power Plant



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

5.3 Evaluation
5.3.1 Units 1 & 2 Bottom Ash and Pond “A”

There are no instruments for monitoring the performance of the pond embankments;
therefore the instrumentation program does not meet minimum guidance for instrumentation
programs in a significant hazard dam.

5.3.2 Units 1 & 2 STEP Dam

There are no instruments for monitoring the internal water pressure, movement, or seepage
flow rates at this dam, therefore the instrumentation program does not meet minimum
guidance for instrumentation programs in a high hazard dam. Water level information for
four observation wells located downstream of the dam indicate the piezometric surface is
well below the ground surface and are likely associated with local groundwater levels.

5.3.3 Units 3 & 4 Main Dam

There is only one functioning piezometer available to monitor water pressures internal to the
dam embankment, and it is located near the bottom of the dam core. There are two
piezometers available to monitor water pressures in the sandstone in the dam abutments and
two to monitor water pressures in the baked shale in the dam abutments. The last available
reading for the embankment piezometer was in 2007. Data are available for the standpipe
piezometers from 2007 to 2009.

Instrumentation was installed in 2001 with the apparent purpose of evaluating a potentially
significant dam safety seepage issue: namely that seepage pressures in the sandstone may go
around the cutoff wall and act on the downstream shell of the dam embankment. One
standpipe piezometer installed in the right abutment in the highly permeable baked shale
(638-C) was dry at the time of installation but during the recent few years of data has
measured up to 7 feet of water head in the baked shale strata indicating that seepage may be
moving to the downstream side of the dam at the right abutment with little or no head loss
from the reservoir. In addition, a vibrating wire piezometer (637P) that failed shortly after
installation has not been repaired or replaced, thereby leaving only 1 piezometer in the dam
embankment and core. The number of instruments and the frequency of monitoring are
inadequate to develop a full understanding of the pore pressure conditions in the dam core
and downstream shell, or to evaluate changes in conditions over time though some
instruments indicate potentially important changes have occurred. In addition, the indication
that there could be reservoir seepage on the downstream side of the cutoff wall in the highly
permeable baked shale strata based on recent readings of piezometer 638-C has not been
addressed. Therefore, the instrumentation program is considered inadequate at this dam.
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5.3.4 Units 3 & 4 EHP Saddle Dam

While the number of instruments on the saddle dam appears to be adequate, the locations of
instruments on the Saddle Dam and data for the inclinometers were not provided and a full
evaluation of the data could not be performed. Two piezometers on the Saddle Dam
(SD-00-P1 and SD-00-P2) are measuring water levels consistent with levels in the adjacent
cell “G”, which indicates little head loss in this area of the dam. The conditions contributing
to these high water level measurements should be further evaluated.
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6.0 Field Assessment

6.1 General

Site visits to assess the condition of the Units 1 & 2 Bottom Ash Ponds, Pond “A”, and
STEP, and the Units 3 & 4 EHP at the Colstrip Power Plant were performed on June 2 and 3,
2009 by Stephen G. Brown, P.E., and Mary C. Nodine, P.E., of GEI. Joe Byron of the
Environmental Protection Agency, Gordon Criswell and Mike Holzwarth of PPL Montana
and Ray Womack, P.E. of Womack Associates (Geotechnical consultant for PPL Montana)
assisted in the assessment. Also present was Iver Johnson of the Montana Department of
Environmental Quality.

The weather during the site visits was generally overcast with occasional light rain, with the
temperatures around 50-60 degrees Fahrenheit. The ground surface was dry on the first day
of the inspections (June 2). Rain occurred overnight prior to the second day (June 3) causing
the ground surface to be moist.

Field observations are organized as follows:

e Units 1 & 2 Bottom Ash Ponds — west, north and east embankments
e Units1 & 2 Pond “A” — west embankment
e Units1 & 2 STEP Dam
e Units3 &4 EHP
- Main Dam
- Saddle Dam

A checklist is provided in Appendix B and photographs are provided in Appendix C.
Sections 6.2 through 6.5 describe observations made during the assessment relative to key
project features. Section 6.6 presents specific observations.

6.2 Units 1 & 2 Bottom Ash Ponds

Field assessment of the Units 1 & 2 Bottom Ash Ponds included walking the embankment
crest, upstream slope and downstream slope. We saw no obvious signs of settlement or
displacement, but one instance of seepage that should be remedied in order to improve the
safety of the impoundment. General photos of the Units 1 & 2 Bottom Ash Ponds are shown
in Photos 1 (west cell) and 2 (east cell).
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6.2.1 Embankment Crest

The embankment crest appeared to be in good condition. No signs of cracking or settlement
were observed during the assessment. No vegetation was present on the dam crest.
(Photos 3 and 4).

6.2.2 Upstream Slope

The upstream slope of the bottom ash pond embankment is protected from erosion by an RFP
liner (west cell — Photo 5) and a clay liner (east cell — Photo 6) and appeared to be in good
condition. A concern with regard to the upstream slope was a 24-inch HDPE pipe that
protrudes from the interior southwest corner of the west cell of the bottom ash ponds (Photo 7).
This pipe serves as a carrier pipe for two smaller 4-inch discharge pipes. The carrier pipe
terminates in the interior of the embankment and provides a direct seepage path to the interior
of the dam should the pond water level rise above the invert of the pipe. Measures should be
taken to seal off the carrier pipe. PPL Montana has indicated the carrier pipe may not be
needed for much longer and can be modified or removed.

6.2.3 Downstream Slope

The downstream slope of the embankment is well-vegetated with grass, which provides some
erosion protection (Photo 8), with the exception of the west side which is located in a coal
storage area. No signs of major instability were observed along the downstream slope,
though some oversteepened areas and rodent holes were observed along the toe on the west
side of the embankment (Photos 9 and 10). The oversteepened toe appears to be caused by a
cut made to establish a valley drain pipe easement adjacent to the toe of the slope. In
addition, numerous elongated sinkholes (up to 1 foot wide, 2 feet long and about 6 inches
deep) were observed in this area (Photo 11). PPL Montana personnel indicated the sinkholes
were associated with the valley drain pipe alignment at the toe that was placed about 5 feet
deep. The pipe was placed in the winter and backfilled in freezing temperatures, suggesting
that the sinkholes likely occurred because of volume changes in the thawing backfill
material. There is an out-of-service steel manhole associated with a cooling water pipe
present at the northwest corner of the downstream toe (Photo 12). The manhole is on the
order of 20 feet deep and presents a potential seepage pathway.

Evidence of seepage (standing water with vegetation) was observed near the northeast corner
of the east cell of the Bottom Ash Ponds (Photo 13). The ponded water was at the
downstream toe of the east embankment and has been active for a long period based on the
locally dense stand of grass. A box culvert that penetrates the embankment near the crest is
the likely seepage pathway. The water level of the east cell was observed to be at the invert
of the box culvert. The east cell has a clay lining. The box culvert enables discharge pipes to
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exit the east cell. These pipes are no longer in service and PPL Montana indicated the box
culvert can be removed.

6.2.4 Water Surface Elevations and Reservoir Discharge

Surveyed water surface elevations were not available for the Units 1 & 2 Bottom Ash Ponds.
The water surface was on the order of 4 feet below the embankment crest at the time of the
site visit. No discharge was observed from the bottom ash ponds.

6.3 Units1& 2 Pond “A”

Field assessment of the Units 1 & 2 Pond “A” embankment included walking the
embankment crest, upstream slope and downstream slope. We saw no obvious signs of
settlement, displacement or adverse seepage that would directly affect the safety of the
impoundment. A general photo of Pond “A” is shown in Photo 14.

6.3.1 Dam Crest

The embankment crest appeared to be in good condition. No signs of cracking of settlement
were observed during the assessment. No vegetation was observed on the dam crest (Photo 15).

6.3.2 Upstream Slope

The upstream slope of the embankment is protected by the clay pond liner and appeared to be
in satisfactory condition. Some vegetation was observed along the inside slope, but there
were no signs of instability (Photo 16).

6.3.3 Downstream Slope

The downstream slope of the embankment is well-vegetated, which provides some erosion
protection. No signs of major instability were observed along the downstream slope, though
some oversteepened areas, rodent holes and sinkholes associated with the buried valley drain
pipe were observed along the toe similar to those described for the Bottom Ash Ponds in
Section 6.2.3 (Photo 17).

6.3.4 Water Surface Elevations and Reservoir Discharge
The water surface in Pond “A” was surveyed at El. 3,257.52 in May 2009, which is about

6.5 feet below the crest of the surrounding embankment (EI. 3,264). No discharge was
observed from Pond “A”.
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6.4 Units 1 & 2 STEP Dam

Field assessment of the Units 1 & 2 STEP Dam included walking the embankment crest,
upstream slope and downstream slope and observing the emergency spillway. We saw no
obvious signs of settlement, displacement or seepage that would directly affect the safety of
the dam.

6.4.1 Embankment Crest

The embankment crest appeared to be in good condition. No signs of cracking or settlement
were observed during the assessment. The crest does not have surfacing material for the
traffic and has minimal vegetation (Photo 19). One concern is that the crest appears to be
one or two feet lower than EI. 3,278 at the right abutment, providing a possible path for water
passage at an elevation lower than desired. The low area occurs at the right abutment/dam
contact and appears to be associated with an earth cut for an access road.

6.4.2 Upstream Slope

The upstream slope of the dam is generally protected from erosion by an HDPE lining,
(Photos 20 and 21), with the exception of the portion of the dam near the right abutment near
Cell “D” which is not currently impounding water and is vegetated (Photo 18). The upstream
abutment generally appeared to be in good condition. Some moderate erosion rills were
observed on the upstream face near the right abutment where surface water collecting on the
dam crest flows into the unused Cell “D” (Photo 22).

6.4.3 Downstream Slope

The downstream slope of the embankment is well-vegetated, which provides some erosion
protection (Photos 23-24). No signs of major instability were observed along the
downstream slope. Some erosion rills caused by surface water were observed in the groin
near the right abutment (Photo 25). Stormwater flows across the downstream area near the
right side of the dam toe due to runoff from a contributing drainage area located southeast of
the dam.

6.4.4 Emergency Spillway
The emergency spillway beyond the left abutment of the dam appeared to be in good

condition, with no visible deterioration (Photo 26). No pond discharges have ever flowed
through the spillway.
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6.4.5 Water Surface Elevations and Reservoir Discharge

Water surface elevations in the various STEP pond cells ranged from El. 3,256.5 to
El. 3,264.1 in May 2009, or about 6 to 13.5 feet below the dam crest. There is no outlet
structure or conduit and, consequently, no discharge was observed from the STEP pond.

6.5 Units 3 & 4 EHP Pond - Main Dam

Field assessment of the Main Dam at the Units 3 & 4 EHP included walking the embankment
crest, upstream slope and downstream slope. We saw no obvious signs of settlement,
displacement or seepage that would directly affect the safety of the Main Dam.

6.5.1 Embankment Crest

The embankment crest appeared to be in good condition. No signs of cracking or settlement
were observed during the assessment. Because the dam will be raised in the future, the crest
is currently much wider than its proposed 20 feet. The crest is vegetated with grass and has a
dirt road near the centerline of the dam (Photo 27). The dam crest appears to have a length of
fill located in a small saddle about 500 feet to the left of the left abutment (Photo 28). This
fill should also be considered part of the dam until conditions are documented that indicate it
does not serve as part of the dam structure.

6.5.2 Upstream Slope

The upstream slope of the Main Dam is protected by soil cement and appeared to be
generally in satisfactory condition (Photo 29 and 30). Some seepage and erosion was
observed at the left abutment groin on the upstream slope. The seepage was located more
than 10 feet above the reservoir water level. Ray Womack of Womack Consulting indicated
that the seepage originates from perched groundwater within the dam abutment and the
adjacent divider dike due to the recent rain (Photo 31). This seepage location was also
acknowledged in Womack’s 2009 report. The report indicates that the seepage originates due
to surface water collecting in the baked shale and has no effect on the stability of the dam.

6.5.3 Downstream Slope

The downstream slope of the embankment is well-vegetated, which provides some erosion
protection (Photos 32 and 33). No signs of major instability were observed along the
downstream slope. Some animal burrows, including one excavated into the drainage sand at
the right downstream groin, and minor erosion rills caused by surface water were observed
(Photos 34 and 35). Seepage has been observed in the natural ground a short distance
downstream of the Main Dam since 2000 (Womack 2009) and studies have shown the flow
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originates from seepage through the sandstone in the left abutment of the dam. This seep has
been referred to as the “552 Seep” in PPL’s documents.

6.5.4 Water Surface Elevations and Reservoir Discharge

Water surface elevations in the various EHP cells ranged from EI. 3,234.5 to El. 3,287.1 in
May 2009 (the higher elevations are within cells completely surrounded by dikes with crest
elevations higher than those of the dams). There is no outlet structure or conduit and,
consequently, no discharge was observed from the EHP.

6.6 Units 3 & 4 EHP - Saddle Dam

Field assessment of the Units 3 & 4 EHP Saddle Dam included walking the embankment
crest, upstream slope and downstream slope. Significant settlement, displacement, and
seepage issues were discussed and observed that would directly affect the safety of the dam
for storage of water at its design normal water surface. These issues are not a concern with
the current restricted operating level of El. 3,237, which is 25 feet below the dam crest.

6.6.1 Embankment Crest

The embankment crest appeared to be in fair condition. Because the dam will be raised in
the future, the crest is currently wider than its proposed 20 feet. There is a dirt road along the
downstream side of the crest, (Photo 36) while the upstream side is vegetated with a thick
stand of sage brush and grass (Photo 37). PPL Montana personnel pointed out healed cracks
in areas where cracking and settlement occurred associated with the 1999 seepage event
(Photos 38 and 39). Cracks up to about 1 foot wide and several feet deep were originally
observed during the inspection by Maxim Technologies in 1999 (Maxim, 2005) and have
since been repaired. No new damage was observed beyond that documented in the past.

6.6.2 Upstream Slope

The upstream slope of the dam is protected by soil cement and appeared to be in good
condition (Photo 40). Minor vegetation was becoming established on the soil cement in
some areas (Photo 41).

6.6.3 Downstream Slope

The downstream slope of the embankment is well-vegetated, which provides some erosion
protection (Photos 42 and 43). Several issues were noted during the field assessment of the
downstream slope. Near the center of the dam at the downstream toe was an open test pit
(Photo 44) that was excavated about 10 years ago to observe the toe drain during the

1999 seepage event. The drain sand and a broken toe drain pipe were visible in the test pit
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(Photo 45). PPL operates the adjacent cell “G” with a restricted water level below EI. 3,237
to prevent recurrence of the seepage issue. Some minor surface erosion was also observed
along the downstream slope (Photo 46).

Seepage occurred in 1999, 2004 and 2005 at separate locations around the EHP and the
seepage flows surfaced 100 to several hundred yards downstream of the dam. After the
1999 incident, the water level behind the Saddle Dam was lowered, and the seepage ceased.
The area where the 1999 seepage discharge occurred was observed (Photo 47). The 2004
and 2005 seepage events occurred to the south and west of the EHP through fractured rock.
The south and west sides of the EHP are contained only by the concrete cutoff walls — there
is no dam in these areas. The seepage occurred though fractured rock and measures were
implemented by PPL to eliminate the source of water in the adjacent cells by first removing
the water and then constructing a synthetic membrane lining in the cells or by filling the cells
with paste.

6.6.4 Water Surface Elevations and Reservoir Discharge
See the discussion in Section 6.5.4 for EHP Main Dam.

6.7 Field Inspection Observations

6.7.1 Settlement

Settlement cracks have been observed in the crest of the Units 3 & 4 EHP Saddle Dam in
conjunction with the 1999 seepage event. The cracks were aligned along the upstream side
of the concrete cutoff wall and indicate differential settlement associated with the seepage
flows at the contact between the dam embankment and concrete cutoff wall. Internal erosion
of embankment material likely occurred due to the seepage flow around the cutoff wall
transporting soil particles into the highly permeable baked shale strata. The cracks have
healed as a result of precipitation and in-filling and no fresh cracks were observed during the
June 2009 assessment. No evidence of settlement was observed in other dams or
embankments.

6.7.2 Movement

There was no evidence observed during the inspection to indicate differential movement of
project structures, except as noted for the Saddle Dam in Section 6.7.1.

6.7.3 Erosion

There was no significant erosion of the dams or abutments noted during the assessment.
Some oversteepening at the toe of the embankment of the on-site ponds was observed, and
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minor erosion caused by surface water was observed in several locations at the dams at the
Units 1 & 2 STEP and the Units 3 & 4 EHP.

6.7.4 Seepage

The only location where uncontrolled seepage was observed during the assessments was on
the east side of the Units 1 & 2 Bottom Ash Pond, at the downstream toe of the east
embankment. A small pool of standing water with well established grass was visible in this
location (Photo 13). The seepage appears to originate from an out-of-service box culvert that
penetrates the east embankment near the crest. The box culvert no longer serves a useful
purpose and should be removed and the embankment backfilled with engineered fill.

PPL Montana personnel indicated that the Units 3 & 4 Saddle Dam had seepage problems at
various locations where springs formed in the foundation rock several hundred feet
downstream of the EHP in 1999, 2004 and 2005. Seepage at the 1999 location was not
observed during this assessment and the cell “G” reservoir was below the restriction limit
El. 3,237. The 2004 and 2005 seepage events occurred through natural fractured bedrock
and the constructed concrete cutoff wall have been controlled by operational changes.
Because the 2004 and 2005 seepage events did not involve dam structures, we did not
observe these sites during our visit. See section 6.7.1 for additional discussion of issues
associated with the 1999 seepage event.

6.7.5 Leakage

We did not observe water leaking from any of the project structures.

6.7.6 Cracking

There were no new cracks observed in the upstream or downstream slopes or the crests of the
dams. Healed cracks in the crest of the Units 3 & 4 EHP Saddle Dam were observed.

6.7.7 Deterioration

No significant deterioration of project structures was observed with exception of the EHP
Saddle Dam, which was damaged by the 1999 seepage event and has not been repaired.

6.7.8 Geologic Conditions
The geology of the project features is as described in the prior reports. There have been no

studies or events (landslide, earthquake, etc.) that would result in changes to the description
of local geologic conditions.
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6.7.9 Foundation Deterioration

No signs of foundation deterioration were observed with exception of the EHP Saddle Dam,
which was damaged by the 1999 seepage event and has not been repaired.

6.7.10 Condition of Spillway and Outlet Works

The emergency spillway at the Units 1 & 2 STEP Dam appeared to be in good condition. No
flows or releases have occurred through the spillway.

6.7.11 Reservoir Rim Stability

The reservoir rims visible from the dam crests did not show any evidence of landslides or
shoreline instability that would threaten the safety of the dams.

6.7.12 Uplift Pressures on Structures, Foundations, and Abutments

No evidence of uplift pressure issues was observed with exception of the EHP Main Dam,
which has high water levels in the dam abutment rock. These high water levels contribute to
seepage through the sandstone that emerges downstream of the dam (the “552 Seep”). The
high water levels are monitored and are controlled by pumping wells in the abutments to
reduce the potential seepage flow.

6.7.13 Other Significant Conditions

None.
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7.0 Spillway Adequacy

7.1 Floods of Record
Floods of record have not been evaluated for the ponds at the Colstrip facility.
7.2 Inflow Design Floods

The Units 1 & 2 STEP and the Units 3 & 4 EHP impoundments were designed based on U.S.
Army Corps of Engineers (USACE) guidelines that developed a 24-hour probable maximum
precipitation (PMP) of 24 inches. Current hydrometeorological guidelines are based on the
72-hour PMP.

Original hydrologic studies for the Units 1 & 2 Bottom Ash Ponds and the “A” Pond are not
available. The ponds are designed with 4 feet of freeboard (Portage, 2005) and are not
expected to accumulate any significant run-on since they are surrounded by above-grade
dikes on all sides. Therefore, the ponds can safely impound the 24-hour PMP with two
remaining feet of freeboard, which we expect would be sufficient to store the difference
between the 24-hour and the 72-hour PMP. The on-site ponds are therefore considered
adequate to store the inflow design floods.

The Units 1 & 2 STEP and the Units 3 & 4 EHP were checked for compliance with the
72-hour PMP (Maxim, 2005). The Units 1 & 2 STEP Dam has been classified as a high
hazard dam (Maxim, 2005). The USACE Guidelines for dams requires the spillway on such
dams be able to pass the full PMF. The STEP was designed to contain the 100-year flood
followed by the PMF associated with the 24-hour PMP, for a total flood volume of

872 acre-feet (Bechtel, 1979). The 2005 Phase | inspection report (Maxim, 2005) indicates
that the STEP was independently evaluated using the 72-hour PMP in 1988. The pond was
found to be able to hold most of the PMF in this case, while the spillway would safely pass
the remaining 501 acre-feet with a maximum discharge of 111 cubic feet per second (cfs) at a
depth of 0.8 feet. We reviewed these evaluations and compared them with current
hydrometeorological reports, and found the existing STEP Dams and spillway to be able to
safely pass the full PMF.

The Units 3 & 4 EHP Dams were classified as Low Hazard dams (Maxim, 2005). However,
based on the potential for significant economic/environmental damage and flooding of
residences and farmland following a breach, the EHP should likely be classified as
Significant Hazard and possibly High Hazard. Conservatively assuming that the dams are
classified as high hazard, they will be required to pass or safely store the PMF. The EHP was
designed to contain the 100-year flood followed by the PMF associated with the 24-hour
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PMP, for a total flood volume of 1186 acre-feet (Bechtel, 1982) when it is completed to full
crest height EI. 3,290. The 2005 inspection report (Maxim, 2005) indicates that the ponds
were independently evaluated using the 72-hour PMP in 1988. The pond was found to be
able to hold most of the PMF in this case, with the (future) spillway discharging a maximum
of 29 cfs at a depth of 0.4 feet. We reviewed these evaluations and compared them with
current hydrometeorological reports, and found the planned EHP dams and spillway to be
able to safely pass the PMF based on the full height crest El. 3,290.

However, at the time of our assessment, the EHP dams had crests at El. 3,262, and
construction to their final height, including construction of the emergency spillway, is
planned for 2011. The “G” cell that is impounded behind the Saddle Dam currently has a
water level at about El. 3,234. The Old Clearwell cell that is impounded behind the Main
Dam had a water level at about EI. 3,234. Cell “A” cell, which is located upstream of the
Main Dam, has been filled with solids since 2005 and there is no impounded water associated
with Cell “A”. Cell “G” and the Old Clearwell currently have more than 24 feet of
freeboard, which is sufficient to store significantly more than the 24-hour or 72-hour PMP.
Cell “A” has 3 feet of freeboard and can store the 24-hour PMP, but may be close to zero
freeboard under 72-hour PMP conditions if excess water is not distributed to the adjacent Old
Clearwell. In general, the Main and Saddle Dams are considered adequate to store the design
floods at their current height, but the capacity of Cell “A” to store the 72-hour PMP should
be evaluated. Given the complications associated with the 1999 seepage through the Saddle
Dam, water levels should be maintained at, or below, the restricted level of El. 3,237 to the
extent possible until remedial measures are implemented. PPL has begun filling Cell “G”
with paste as a mitigation measure for the Saddle Dam.

7.2.1 Determination of the PMF

The PMF based on the 24-hour PMP is 24 inches per hour as determined in the design
reports for the STEP and EHP Dams. The dams have been previously checked and found
adequate to safely pass the 72-hour PMP.

7.2.2 Freeboard Adequacy

Freeboard is adequate at all facilities.

7.2.3 Dam Break Analysis

Consistent with PPL Montana’s classification of the Units 1 & 2 Bottom Ash Pond and Pond
“A” as Significant Hazard and the potential concern cited for loss of life, dam break analyses
and inundation mapping has been performed for these ponds. According to PPL, the dam
break analysis was completed in June 2009, but has not yet been formally submitted to the
state regulatory agency.
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Dam break analyses and inundation maps are available for the Units 1 & 2 STEP Dam and
the Units 3 & 4 EHP Dams (Maxim, 2005 and 2008). The inundation map for the STEP dam
revealed that a breach of this dam would cause flooding of nearby residences, businesses, a
highway and a railroad. The inundation mapping for the EHP dams shows that the flood
wave would travel many miles down Cow Creek and flooding isolated farm buildings and
residences. The inundation maps were reviewed for this assessment and are considered
adequate. However, the EHP inundation map evaluation (Maxim, 2008) did not focus on the
potential for significant economic and, particularly, environmental damage associated with a
breach. Our brief review indicated that the potential economic/environmental damage could
be significant and that the EHP should be classified as Significant Hazard at a minimum.
The flooding of habitable structures and residences downstream should also be further
evaluated to determine the potential for loss of life under Federal guidelines and the
associated hazard classification.

7.3 Spillway Rating Curves

Spillway rating curves for the STEP Dam emergency spillway were not provided. The EHP
does not have an emergency spillway.

7.4 Evaluation

Upon review of the design floods developed by Bechtel and re-evaluated by Maxim, the
emergency spillway discharge capacity at the STEP Dam appears to be adequate to safely
pass the regulatory design floods based on the hazard classification for the dam. The EHP
water levels should continue to be restricted unless remedial measures are taken to repair the
Saddle Dam or the Saddle Dam is used for storing paste exclusively and the documentation is
modified to reflect this use. Design PMP and inflow flood information for the small

Units 1 & 2 Bottom Ash and “A” ponds is not available, but based on dam crest elevations
and water storage elevations these ponds appear to have sufficient freeboard to store the PMF
for this region.
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8.0 Structural Stability

8.1 Visual Observations

No visible signs of instability were evident associated with the any of the dams or
embankments during the June 2009 site assessments.

8.2 Discussion of Stability Analysis

8.2.1 Units 1 & 2 Bottom Ash Ponds and Pond “A”

Slope stability analyses and inspection reports were not available for the on-site ponds. We
performed preliminary stability analyses on these embankments using the limit equilibrium
computer program SLOPE/W. These stability analyses were performed with current and

relevant geometry information provided to us.

We based the embankment geometry for the slope stability analyses on the cross sections
shown in Figures 6 and 7. We analyzed Sections A and B as representative of the west
embankment, which impounds the Units 1 & 2 Bottom Ash Ponds and Pond “A”. Soil
parameters were assumed to be the same as those used for design of the STEP Dam

(Bechtel, 1979). Bedrock depth was estimated from the Portage, 2005 report on design of the
“B” Bottom Ash Pond and was assumed to be at El. 3,217. Piezometric surfaces were
estimated using conservative assumptions. The soil material properties adapted from the
STEP design are listed in Table 3.

Table 3: Material Properties used for Slope Stability Analyses of Units 1 & 2 Bottom Ash and
“A” Pond Embankments

Undrained
Drained Friction Drained Friction Undrained
Angle, ¢’ Cohesion, ¢’ Angle, ¢ Cohesion, ¢
Material (degrees) (psf) (degrees) (psf) Unit Weight
Random Fill
(Same as Shell 33 0 225 750 120
for STEP Dam)
Core 335 0 13 1,000 120
Foundation 32 0 175 700 120
Bedrock 0 4,000 0 4,000 130
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Graphic results of stability analyses are shown in Appendix E. Factors of safety were found
to meet FERC requirements, and are discussed and summarized below in Section 8.3.

8.2.2 Units 1 & 2 STEP Dam

The results of slope stability analyses performed for the design of the STEP dam are reported
in the Second Stage Evaporation Pond Design Report (Bechtel, 1979). The analyses were
performed using the Simplified Bishop Method of Slices with the computer program SLOPE
developed at MIT. Load cases analyzed included Normal Pool (El. 3,270, referred to as
“Maximum Pool” in the design report), Normal Pool with Seismic Loading (0.05g) and End of
Construction (which is no longer of concern since the dam has been in place for more than
twenty years). Inthe 1979 design, the rapid drawdown condition was not modeled based on
the stated reasoning that there is no low-level outlet to rapidly drain the reservoir. Both the
upstream and downstream slopes were analyzed. These analyses were checked independently
in a 1988 inspection (Chen-Northern, 1988), and a rapid drawdown analysis was also
performed at this time. Factors of safety were found to meet or exceed Federal Energy
Regulatory Commission (FERC) requirements. The material properties used in the 1979
stability modeling were based on laboratory testing of site-specific materials with some
conservative assumptions. Where laboratory test data were scarce, data from the First Stage
Evaporation Pond dam design laboratory tests were included in parameter development. The
analyses performed in the 1988 inspection report used the average of drained and undrained
strength parameters for both steady seepage and earthquake load cases, resulting in slightly
higher factors of safety than the 1979 analyses. Undrained strengths were assumed for the
1988 rapid drawdown analysis. Information on the phreatic surface assumed within the dam
was not available in the 1979 design report or in the 1988 inspection report.

The stability analyses included in the 1979 design report and the 1988 inspection report were
reviewed. The loading conditions used in the previous analyses have not changed and these
analyses are considered adequate.

8.2.3 Units 3 & 4 Main Dam

The results of slope stability analyses performed for the design of the dam are reported in the
Effluent Holding Pond Design Report (Bechtel, 1982). The analyses were performed using
the Simplified Bishop Method of Slices with the computer program SLOPE developed at
MIT for the final configuration of the Main Dam with crest at El. 3,290. Load cases
analyzed included Normal Pool (El. 3,280, referred to as “Maximum Pool” in the design
report), Normal Pool with Seismic Loading (0.05g) and End of Construction (which is no
longer of concern since the dam has been in place for more than twenty years). In the 1982
design, the rapid drawdown condition was not modeled based on that stated reasoning that
there is no low-level outlet from which the pond can be rapidly drained. Both the upstream
and downstream slopes were analyzed. Information on the phreatic surface assumed within
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the dam was not available in the 1983 report. The 2005 inspection report (Maxim, 2005)
indicates that these analyses were checked independently in 1988 and factors of safety were
found to meet or exceed the minimum factors of safety required by FERC. The 1988
inspection report was not made available to GELI.

The material properties used in the stability modeling were based on laboratory testing of
site-specific materials with some conservative assumptions. Design strength parameters for
the shell material were based on similar materials used for the Units 1 & 2 STEP Dam,
located four miles away. Chen and Associates performed a geotechnical exploration of the
shell material in 1989 and confirmed that the shell material was at least as strong as was
assumed in the design report.

Several boreholes were drilled and completed as observation wells or piezometers in the dam
and abutments in 2001. Stability analyses were subsequently performed by Hydrometrics to
evaluate the stability of the dam in its current configuration with crest El. 3,262 based on the
pore pressure information from one piezometer in the dam core and also for an assumed
phreatic surface to model a case where the internal drains malfunctioned and excess pore
water pressures built up beneath the embankment. Analyses were performed for two cross
sections assuming both circular and block failure surfaces. For the case based on the
piezometer data, the factors of safety were found to meet or exceed the minimum factors of
safety required by FERC in the 2001 study. For the case based on the assumed excess water
pressures, the factors of safety were found to be as low as 1.23 and did not meet the
minimum factors of safety of 1.5 required by FERC. The 2001 study considered this analysis
to be very conservative. In 2009, piezometer data from 2007 was used to re-run the slope
stability analyses with the dam crest at El. 3,262, and a factor of safety of 1.5 was calculated,
which meets the minimum factor of safety required by the FERC. The 2009 report
concluded that the chimney drain was functioning as designed (Womack, 2009).

The stability analyses discussed above were reviewed for this assessment. The 2001 and
2009 analyses indicate conditions are present for a potentially significant seepage issue
where seepage pressures in the sandstone can bypass the cutoff wall and act on the
downstream embankment shell. This potential is illustrated by the available data that show
the pressure head in the abutment sandstone is about 5 feet higher than in the adjacent dam
core. The 2001 analysis attempts to model higher pore pressures in the dam core and
downstream shell; however the basis for the model is not well established because there is a
lack of pore pressure data at those locations. There is only one piezometer installed in the
dam and two in each abutment, and the model does not take into account the high water
levels measured in the baked shale strata in the right abutment downstream of the cutoff wall,
which could indicate seepage through the baked shale, and a potentially more severe
condition than the seepage through the sandstone discussed in section 5.3.3. The analysis of
the potential seepage pressure case does not appear to be complete and the instrument data
needed to perform the analysis with increased certainty is not available.
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8.2.4 Units 3 & 4 EHP Saddle Dam

The results of slope stability analyses performed for the design of the dam are reported in the
Bechtel 1983 “Effluent Holding Pond Design Report.” The analyses were performed using
the Simplified Bishop Method of Slices with the computer program SLOPE developed at
MIT for the dam in its final configuration with crest El. 3,290. The load cases analyzed are
the same as those discussed above for the Main Dam. Both the upstream and downstream
slopes were analyzed and the 2005 inspection report (Maxim, 2005) indicates that these
analyses were checked independently in 1988 and factors of safety were found to meet or
exceed the minimum factors of safety required by FERC. The 1988 EHP inspection report
was not reviewed by GEI.

The material properties used in the stability modeling were based on laboratory testing of
site-specific materials with some conservative assumptions. Where laboratory test data were
scarce, data from the First Stage Evaporation Pond dam design laboratory tests were included
in parameter development. Information on the phreatic surface assumed within the dam was
not available in the 1979 report. All calculated factors of safety were higher than those
required by FERC.

The stability analyses included in the 1979 report were reviewed. The loading conditions
used in the previous analyses have not changed and these analyses are considered adequate
for the dam at its final height.

8.3 Factors of Safety
8.3.1 Units 1 & 2 Bottom Ash and Pond “A” Dams

Our check analyses for the Bottom Ash and “A” Pond embankments, which were based on
assumed soil material parameters adapted from the STEP design, resulted in calculated
factors of safety of 1.5 for the steady seepage load case, 1.2 for the pseudostatic earthquake
load case and 1.1 to 1.4 for the rapid drawdown load case. We used drained strengths for the
pseudostatic earthquake analysis because they provide conservative strength values for small
embankments. The End of Construction load case was not analyzed because the
embankment has been in place for more than 30 years and the pore pressures would have
equilibrated. The factor of safety of 1.1 for rapid drawdown at Section B of Pond “A” is
somewhat below the FERC minimum required factor of safety of 1.2, however, the
full-reservoir depth instantaneous drawdown is considered a conservative analysis for this
pond, which does not have a low level outlet to facilitate drawdown. Factors of safety for the
remaining load cases meet or exceed the minimum criteria accepted by FERC. The
calculated factors of safety are presented with the FERC minimum required factors of safety
in Table 4.
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Though our preliminary analyses indicate that the on-site embankments are satisfactory, we
recommend performing additional analyses using site-specific strength data for the
embankment soil and any appropriate adjustments to the phreatic surface to verify the
stability condition and identify if remedial measures are warranted.

8.3.2 Units 1 & 2 STEP Dam

We reviewed the calculated factors of safety for the embankment contained in the Bechtel
1979 draft report and in the Chen-Northern 1988 inspection report. These reports indicate
factors of safety ranging from 1.6 to 2.1 for the steady seepage load case, 1.3 to 1.7 for the
pseudostatic earthquake load case, and 1.2 for the rapid drawdown load case. These factors
of safety exceed the minimum factors of safety required by FERC as presented in Table 4.

8.3.3 Units 3 & 4 EHP Main Dam

We reviewed the factors of safety for the embankment contained in the various reports
completed for the EHP Main Dam. The original design report (Bechtel, 1982) indicates that
factors of safety range from 1.8 to 2.0 for steady seepage and from 1.3 to 1.7 for pseudostatic
earthquake loading for the dam at its final height of El. 3,290. In a 2001 stability analysis,
which used pore water pressure information from a recently-installed piezometer, steady
seepage factors of safety for the dam at its current crest EIl. 3,262 ranged from 1.6 to 1.9 for
existing pore water pressure conditions and from 1.2 to 1.6 for assumed higher pore water
pressures downstream of the core to model a potential malfunction of the internal drains
(Hydrometrics, 2001). The 2009 Stability Analysis Review Update for the dam at its current
crest El. 3,262 indicates factors of safety of 1.5 using pore water pressure conditions as
measured in the piezometer in 2007 (Womack & Associates, 2009). These factors of safety
exceed the minimum factors of safety required by FERC as presented in Table 4. However,
as discussed below, the level of conservatism realized by the 2001 and 2009 analyses is not
certain and would benefit from additional pore pressure measurements within the
downstream shell and core of the dam and abutment sandstone as well as consideration of
recent readings in the piezometer located in the right abutment baked shale.

Though not stated outright, the 2001 and 2009 stability analyses appear to be studies of the
potential for high pore pressures to be introduced into the dam embankment from seepage in
the sandstone strata that is present in the abutments. In the Station 19+00 cross section
shown in Figure 2 from the report by Hydrometrics (2001), the sandstone stratum extends
above the bottom of the dam core, and extends through the abutments of the dam beyond the
end of the core. The sandstone is known to carry seepage from the reservoir and is known to
have fractured zones with higher permeability as discussed in the study of the “552 seep”
downstream. The sandstone could enable high seepage pressures from the reservoir to come
into contact with the downstream embankment, which would worsen existing seepage
conditions and potentially contribute to instability of the dam.
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The measured piezometer water levels in the sandstone are 5 feet higher than those measured
in piezometer 636P, which is located near the base of the core and just downstream of the
cutoff wall. The potential for high pore pressures to exist in the sandstone and be introduced
into the dam embankment downstream of the core and cutoff wall is a significant dam safety
concern. The 2001 and 2009 analyses are based on information from only one functioning
piezometer in the dam core (636P), and do not include sufficient information about pore
pressure conditions elsewhere in the dam, particularly in the downstream shell. The initial
data from piezometer 637P indicates water pressures may be 10 feet higher than recorded in
636P. As aresult, the level of conservatism presented in the 2001 and 2009 analyses is not
certain. We recommend additional analysis include seepage modeling of the dam and
abutments, consideration of recent readings from the piezometer in the baked shale, in
combination with additional pore pressure measurements obtained within the downstream
shell and core of the dam and within the abutment sandstone and baked shale.

8.3.4 Units 3 & 4 EHP Saddle Dam

We reviewed the computed factors of safety for the embankment contained in the Bechtel
1982 draft report. This report show factors of safety ranging from 1.7 to 1.8 for the steady
seepage load case and from 1.4 to 1.5 for the pseudostatic earthquake load case for the dam
at its final height with crest El. 3,290. These factors of safety exceed the minimum factors of
safety required by FERC as presented in Table 4.

Stability analyses performed for the Saddle Dam appear to adequately address critical dam
sections with exception that the compromised seepage control measures have not been
addressed. The analyses presented in the original design report all meet the minimum
required factor of safety criteria according to FERC guidance. However, due to the
observation of seepage downstream of the toe of the saddle dam and the lowering of water
levels that was required to stop the seepage, we recommend that stability be re-evaluated
incorporating any new geotechnical or hydrologic information or remedial measures. In
particular, the revised analyses should include conservative assumptions regarding the
capacity of seepage control measures if the seepage control features have not been
satisfactorily repaired. If the dam will only be used to impound paste for the rest of its life,
an appropriate model should be used to reflect the potential for reduced seepage.

8.3.5 Summary

We compare the reported calculated factors of safety for the STEP and EHP dams to minimum
required factors of safety in accordance with FERC guidelines in Table 4. Values shown are
the minimum factor of safety found in any of the analyses performed. The dams at the Colstrip
facility are not regulated under the Montana Dam Safety Act, so those guidelines are not
included. The Montana Dam Safety guidelines refer to the USACE guidelines, which are the
same as, or less conservative than, the FERC guidelines shown in Table 4.
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Table 4: Stability Factors of Safety for Colstrip Facility Dams and Guidance Values

. Min. Min. Min. .
Mllzrgscag(::tlgtrﬁd Calculated Calculated Calculated Cali\:ﬂl:?éted Min.
Loading ' . FOS, STEP FOS, EHP FOS, EHP Required
. Ash and “A . . FOS, EHP
Condition Pond Dam Main Dam Main Dam Saddle FOS
(GEI) (Crest EL (Crest EI. (Crest EI. Dam (FERC)
3290) 3290) 3262)
End of Not
Construction NA 18 2.0 Analyzed 18 13
Full
Reservoir - 15 16 1.8 15 17 15
Steady
Seepage
Full
Reservoir —
. Not
SS with 1.2 1.3 13 Analvzed 1.4 1.0
Earthquake Y
(0.059)
Rapid “nn Not Not Not
Drawdown 1.1 (Pond *A") 1.2 Analyzed Analyzed Analyzed 1.2

As indicated in Table 4, the calculated factors of safety for static and pseudostatic earthquake
load cases meet or exceed the minimum required FERC guidelines except for Pond “A” rapid
drawdown, which is somewhat below the guidance value but is considered to be a
conservative analysis that does not indicate impending instability and that should be revisited
for documentation purposes using site-specific soil material strength data.. Also, the original
analyses for EHP Main Dam and Saddle Dams were for the crest at El. 3,290, which is

28 feet higher than the current crest.

The potential for high pore pressures to exist in the sandstone of the EHP Main Dam and be
introduced into the dam embankment downstream of the core and cutoff wall is a significant
dam safety concern based on the available instrument data. The 2001 and 2009 stability
analyses do not include sufficient information about pore pressure conditions elsewhere in
the dam, particularly in the downstream shell and, as a result, may not be sufficiently
conservative. We recommend performing additional analyses that includes seepage
modeling of the dam and abutments, consideration of recent readings from the piezometer in
the right abutment baked shale, obtaining additional pore pressure measurements within the
downstream shell and core of the dam and abutment sandstone, and validating the model
with measured seepage flow rates collected by the internal drains.

8.4 Seismic Stability - Liquefaction Potential
The liquefaction potential at the various project features was not evaluated in the design

studies because saturated granular soils that are potentially liquefiable are not present in the
dam embankment and foundation.
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9.0 Adequacy of Maintenance and Methods of
Operation

9.1 Procedures

There are no written Standard Operating Procedures for the Colstrip impoundments. The
operations of the impoundments are largely determined by the water recycle needs of the
power plant.

Bottom ash from steam generation Units 1 and 2 is pumped as a slurry to the on-site ponds
just south of the plant. Partial settling of particulates occurs in these ponds and the remaining
clearwater is returned to the plant. A substantial amount of the bottom ash is reclaimed from
the on-site ponds and used for construction of plant facilities including roads and dikes or is
sold commercially. The fly ash/FGD is pumped as a slurry to the Units 1 & 2 STEP for final
storage. A new paste plant located at the STEP will process the fly ash/FGD slurry
beginning in 2010.

The bottom ash from steam generation Units 3 & 4 is transported to the on-site bottom ash
ponds to the east of the plant for temporary storage, and then to the Units 3 & 4 EHP for final
storage. The fly ash/FGD slurry from Units 3 & 4 is pumped directly to the Units 3 & 4 EHP
paste plant, where it is thickened and deposited as paste.

9.2 Maintenance of Dams

Maintenance of the dams and embankments at the Colstrip facility is performed or
subcontracted by PPL Montana staff. Inspections are made annually by PPL engineers and
approximately every five years by outside consulting engineers.

9.3 Surveillance

PPL Montana staff is responsible for the surveillance of the dams and appurtenant facilities.
Monitoring of the dams instrumentation currently occurs monthly. The main power plant is
manned 24 hours a day and operators can respond to potential emergency situation at the
dams. There are no automatic warning systems for the dams.
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10.0 Emergency Action Plan

The Montana State Dam Safety Program requires that all dams classified as “high hazard”
have an emergency action plan. It is our understanding that the Units 1 & 2 STEP Dam and
the Units 3 & 4 EHP Dams have emergency action plans with inundation maps and are on
file at the Colstrip plant. Consistent with PPL Montana’s classification of the Units 1 & 2
Bottom Ash Pond and Pond “A” as Significant Hazard and the potential concern cited for
loss of life, dam break analyses and inundation mapping has been performed for these ponds.
According to PPL, the dam break analysis was completed in June 2009, but has not yet been
formally submitted to the state regulatory agency. The EAPs were not reviewed as part of
the assessment.
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11.0 Conclusions

11.1 Assessment of Dams
11.1.1 Units 1 & 2 Bottom Ash Pond Embankments

e The 24-inch HDPE pipe protruding from the interior southwest corner of the
westernmost cell provides a direct seepage path to the interior of the dam.

e Oversteepened areas and rodent holes were observed along the downstream toe of the
west embankment, as well as small sinkholes associated with the buried valley drain
pipe alignment along the downstream toe.

e An abandoned manhole at the downstream toe of the northwest corner of the
impoundment presents a potential seepage path.

e Evidence of seepage (standing water with vegetation) was observed at the
downstream toe of the east cell. A box culvert near the crest of the embankment is
the likely seepage pathway. The box culvert is no longer in service.

11.1.2 Units 1 & 2 Pond “A” Embankment

e Oversteepened areas, rodent holes and sinkholes associated with the buried valley
drain pipe were observed along the downstream toe of the west embankment similar
to those described above for the Bottom Ash Ponds.

11.1.3 Units 1 & 2 STEP Dam

e The crest of the dam is lower than EI. 3,278 at the right abutment, providing a
possible flow path resulting in concentrated flows at high reservoir elevations.

e Some erosion rills were observed on the upstream slope near the right abutment and
on the downstream slope in the groin near the right abutment.

11.1.4 Units 3 & 4 EHP Main Dam
e The small saddle fill located about 500 feet left of the left abutment is not currently

considered part of the Main Dam, and may function as part of the Main Dam.
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e Several animal burrows, including one that exposed drainage sand in the right groin
drain, and minor erosion rills caused by surface water were observed on the
downstream face of the dam.

11.1.5 Units 3 & 4 EHP Saddle Dam

e An old test pit remains open at the downstream toe of the saddle dam. Drain sand and
a broken toe drain pipe are exposed in the test pit.

e Minor surface erosion was observed on the downstream slope.

e Seepage occurred in 1999 at a location downstream of the dam. After this incident,
the water level in cell “G” behind the Saddle Dam was lowered, and the seepage
ceased. The water level in cell “G” remains restricted to El. 3,237, but rehabilitation
of the Saddle Dam has not been performed. According to PPL, an engineering
evaluation of the dam will be performed in 2010 in preparation for the dam raise,
which is planned for 2011.

e Seepage events occurred though fractured rock to the south and west of the EHP in
2004 and 2005. The south and west sides of the EHP are contained only by the
concrete cutoff walls — there is no dam in these areas. The seepage has been
addressed by PPL by eliminating the source of water in the adjacent cells by first
removing the water and then constructing a synthetic lining in the cells or by filling
the cells with paste.

11.1.6 Stability Analysis (Adequacy of Factors of Safety)

We performed check stability analyses of the Units 1 & 2 Bottom Ash and Pond “A” west
embankment using soil strength parameters from the STEP Dam report. Factors of safety
were found to meet or exceed minimum FERC requirements, except a rapid drawdown
analysis for cross-section B of the west embankment that impounds Pond “A” indicates
factors of safety somewhat below the guidance values. The rapid drawdown analysis of this
cross-section is considered to be conservative and the calculated factor of safety adequate for
this level of check analysis.

The stability analyses that have been performed for the Units 1 & 2 STEP Dam appear to
adequately address critical sections in general, and the analyses meet the minimum required
factor of safety criteria according to FERC guidance.

Stability analysis of the Units 3 & 4 EHP Main Dam does not fully address the potential for
high pore pressures to be introduced downstream of the core by seepage through the
sandstone in the abutments, which presents a significant dam safety issue. Analyses
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performed to date have been based on insufficient data to fully understand the pore pressure
conditions within the dam and the effectiveness of the internal drain system. Additional
piezometer instruments are needed in the downstream embankment shell and downstream
abutments. Additional seepage analyses are needed to model the phreatic surface and
relationship to the abutment sandstone, and to take into account recent data from the
piezometer in the right abutment baked shale, which was previously dry in 2001 and now
indicates several feet depth of water that could represent seepage in the baked shale.
Measurements of flow rates collected by the internal drains are needed to verify their
function and to calibrate the seepage models.

Stability and seepage should be re-evaluated for the Saddle Dam if there are operating
conditions that would require the dam to impound liquid. High water level readings in two
Saddle Dam piezometers should be documented and evaluated. The Saddle Dam should
continue to be operated with the El. 3,237 reservoir restriction. The rapid drawdown load
case has not been analyzed for either the STEP or EHP dams.

11.1.7 Stress Evaluation

Stress evaluation is not applicable to the dams at the Colstrip facility because there are no
structural elements or buildings that would warrant a stress evaluation.

11.1.8 Spillway Adequacy

The emergency spillway discharge capacity at the STEP Dam appears to be adequate to
safely pass the regulatory design floods based on its High Hazard classification. The EHP
does not have an emergency spillway, but appears to have sufficient capacity to store the
regulatory design flood even if the dam were classified as High Hazard. Design flood
information for the Units 1 & 2 Bottom Ash and Pond “A” is not available, but based on the
dam crest elevations and water storage elevations these ponds appear to have sufficient
freeboard to store the PMF for this region.

11.2 Adequacy of Instrumentation and Monitoring of
Instrumentation

The instrumentation in the dams and embankments is inadequate. There are no piezometers,
or movement monuments located within the Units 1 & 2 STEP Dam. The single electric
piezometer in the Units 3 & 4 Main Dam and four piezometers in the abutment sandstone and
baked shale are inadequate to develop full understanding of the pore pressures within the
dam and abutment, which present a potentially significant dam safety issue. There are no
piezometers for the Units 1 & 2 Bottom Ash and Pond “A” embankments, particularly the
west embankment which impounds the ponds.
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11.3 Adequacy of Maintenance and Surveillance

The dams and embankments and the PPL Montana Colstrip facility have satisfactory
maintenance and surveillance programs. Significant seepage problems have been observed
and remedied in the past. Routine maintenance activities to address surface erosion, rodent
burrows, and to backfill/repair excavations (Saddle Dam test pit) should be addressed
promptly.

11.4 Hazard Classification

The Units 1 & 2 Bottom Ash Ponds and “A” Pond were classified by PPL as “Significant
Hazard” due to the vicinity of residences and Armell’s Creek and the potential for loss of life
in the event of a breach. EPA hazard classification states that any dam whose “failure or
misoperation will probably cause loss of human life” should be classified as a High Hazard
dam. We concur that the minimum appropriate classification for these ponds is Significant
Hazard. The potential hazards associated with these on-site ponds should be re-examined to
determine the appropriate classification.

The Units 1 & 2 STEP Dam was classified (Maxim, 2005) as a High Hazard dam due to the
high potential for loss of life and extensive property damage in the event of a failure. This
hazard classification is considered appropriate.

The Units 3 & 4 EHP Dams were classified (Maxim, 2005) as Low Hazard dams based on
interpreted minimal potential for damage and dissipation of the flood wave in a broad
floodplain such that “slow flooding of residences” is possible. The EPA hazard potential
classification indicates that Low Hazard Potential structures result in “low economic and/or
environmental losses,” while those with Significant Hazard Potential are “those dams where
failure or misoperation...can cause economic loss, environmental damage, disruption of
lifeline facilities...”. We believe that the minimum appropriate classification for this dam is
Significant Hazard based on potential for economic loss and environmental damage and that
the dam may need to be classified as High Hazard based on the potential for loss of life due
to flooding of inhabited structures and residences. We recommend that the hazard
classification for this dam be re-evaluated to determine the appropriate classification.
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12.0 Recommendations

12.1 Corrective Measures for the Structures
12.1.1 Units 1 & 2 Bottom Ash Pond Embankments

1. A check slope stability analysis was performed by GEI because an existing analysis
was not available. The check stability analysis indicates the west embankment of the
Bottom Ash Ponds meets the minimum required factors of safety in accordance with
the FERC. However, we recommend that slope stability analyses be performed and
documented for these embankments based on site-specific information.

2. Modify the 24-inch HDPE carrier pipe in the southwest corner of the west cell to
prevent a potential seepage path at higher reservoir elevations through the HDPE
lining to the interior of the embankment.

3. Remove the out-of-service box culvert located near the embankment crest on the east
cell and backfill with engineered fill.

4. Implement rodent control measures on the downstream slope of the embankment to
reduce the potential for shortened seepage pathways through the burrows.

5. Place engineered fill and regrade the downstream toe of the embankment to eliminate
oversteepened slopes.

6. Remove and backfill the out-of-service manhole at the downstream toe of the
northwest corner of the west cell to eliminate this potential seepage pathway. Careful
construction is required working at the toe of a dam to not destabilize the slope.

7. Design and install piezometers to monitor water pressures in the embankment and
foundation. Collect and evaluate data at least twice per year.

12.1.2Units 1 & 2 “A” Pond Embankments

1. Slope stability check analyses performed by GEI indicate the south part of the west
embankment of Pond “A” has a factor of safety that is somewhat less than required
for the rapid drawdown loading condition. The application of a full rapid drawdown
analysis to this pond is considered a conservative analysis and the resulting calculated
factor of safety is considered adequate. We recommend further documentation of the
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stability of these embankments be performed using site-specific soil strength
information.

2. Implement rodent control measures on the downstream slope of the embankment to
reduce the potential for shortened seepage pathways through the burrows.

3. Fill and regrade the oversteepened areas at the downstream toe of the embankment.

4. Design and install piezometers to monitor water pressures in the embankment and
foundation. Collect and evaluate data at least twice per year.

12.1.3 Units 1 & 2 STEP Dam
1. Correct the low area of the dam crest at the right abutment by placing engineered fill.

2. Repair the erosion on the upstream slope near the right groin. Correct surface water
run-on to eliminate the water source for future erosion. Repair the minor surface
erosion on the upstream and downstream slopes of the STEP Dam.

3. Design and install piezometers and movement monuments in the dam to monitor
water pressures and displacement. Install a means of measuring seepage flow
collected by the internal drain system. Collect and evaluate data at least twice per
year.

12.1.4 Units 3 & 4 EHP Main Dam

1. Design and install additional instrumentation in the dam and sandstone layer in the
dam abutments. Some of these instruments should obtain data in the downstream
shell and in the abutment at a location downstream of the core. Collect and evaluate
data at least twice per year.

2. Perform seepage and stability analyses to develop understanding of the potentially
critical abutment seepage conditions in the baked shale and sandstone layer with
respect to potential for seepage erosion at the dam-abutment contact and the
generation of high pore pressures in the downstream shell.

3. Continue to monitor water levels in the dam and abutments and the associated seep
that surfaces downstream of the Main Dam and the 1999 seep area downstream of
the Saddle Dam.

4. Evaluate and document whether the small saddle fill located about 500 feet left of the
left abutment functions as part of the Main Dam. If determined to be part of the
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Main Dam, the fill should be analyzed for slope stability and inspected regularly like
other portions of the dam.

5. Implement rodent control measures on the downstream slope of the dam to reduce the
potential for seepage through burrows.

6. Continue to monitor and repair minor surface erosion rills on the downstream slope of
the Main Dam.

7. Maintain the free water level restriction in the Old Clearwell at a maximum of
El. 3,238.

12.1.5 Units 3 & 4 EHP Saddle Dam

1. The 1999 seepage event that resulted in internal erosion of the Saddle Dam
embankment and core was addressed by lowering and restricting the water level
behind the dam, but no repairs were made to the dam. The water level restriction that
was established in December 1999 should be continued and storage for the
appropriate inflow design flood maintained. The dam is not considered safe if water
levels are allowed to rise significantly above El. 3,237 because the potential for
internal seepage erosion remains. PPL has noted that their studies attribute the
seepage event to differential settlement at the concrete cutoff wall location between
the upstream, saturated, part of the embankment, which settled, and the downstream
part, which did not settle. However, the EHP ponds impounded by the Saddle Dam
are currently being filled with paste consisting of 68 percent solids that cures to a
solid. Filling the ponds with paste could greatly reduce seepage pressures on the
dams and an engineering analysis of the potential to store paste above the restriction
level should be documented.

2. Backfill the test pit located on the downstream slope of the dam after repairing the
damaged toe drain pipe and restoring the granular drain materials.

3. Continue to monitor and repair minor surface erosion rills on the downstream slope of
the Saddle Dam.

4. Maintain the free water level restriction in the “G” cell at a maximum of El. 3,237.

5. Evaluate the high water level readings in two Saddle Dam piezometers that indicate
minimal head loss between the reservoir and the piezometers.
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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

None.

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

The visual inspections and the instrumentation monitoring plan currently in place for the
impoundments generally appears to be adequate.

The instrumentation for the dams is inadequate. Install additional instruments in the Units 3
& 4 Main Dam to enable engineering evaluation of water pressures within the core and
downstream shell and within the abutment sandstone layer downstream of the core. Install
instruments for monitoring water pressures and movement within the Units 1 & 2 STEP dam
embankment and in the abutments, particularly the left abutment that is protected by the
upstream soil blanket. Install instruments for monitoring water pressures within the Units 1
& 2 Bottom Ash and “A” Pond embankments.

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
POOR
UNSATISFACTORY

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.
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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.

I acknowledge that the management unit referenced herein:
T
W0 REG 2

$ ?‘ 800ggy S)'////
Has been assessed on  June 2 & 3, 2009  (date) § Q?-‘{'N & é‘-f’??%.
S o2
Signature: S — £ 3° 20679 ¢ =
z Z S&S
4/'// 6‘9"00.-".\\@%\%\
; - Uy SIONAL & A
List of Participants: Wit
Stephen Brown, P.E. GEI Consultants, Inc.
Mary Nodine, P.E. GEI Consultants, Inc.
Joe Byron Environmental Protection Agency
Gordon Criswell PPL Montana
Neil Dennehy PPL Montana
Mike Holzwarth PPL Montana
Steve Christian PPL Montana
Ray Womack Womack & Associates, Inc.
Iver Johnson Montana Department of Environmental Quality
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UNITS 3&4 MAIN DAM ELECTRONIC PIEZOMETER AND CLEARWELL
TABLE 1: ELEVATION DATA, PPL MONTANA, LLC

636P {depth 119"
field pore height of water| phreatic surface [pore pressure] C cellel* [ oid Clearwell
DATE reading (v) pressure (psi)labove piezo (ft) _elevation (f}) ratio (ru) (1) el (f) Notes
2-Jun-01 0.278 0735 before installation
2-Jun-01 0.279 1245 before installation
2-Jun-01 0.279 1430 before installation
2-Jun-01 0.281 0.10 0.23 3144.23 0.00 3258.70 3216.0 1700 after installation
4-Jun-01 0.360 4.05 9.35 3153.35 0.04 3258.98 3126.0 time 1005
16-Dec-01] 0.550 13.55 31.Z7 3175.27 0.12 3260.00 32245
18-Dec-01] 0.547 13.40 30.92 3174.92 0.12 3260.16 32241 time 0810
16-Jan-02{ 0.550 13.55 31.27 3175.27 0.12 3259.40 3226.1 time 1151
13Mar-02] 0.551 13.60 31.38 3175.38 0.12 3259.47 32283
30-May-02| 0.556 13.85 31.96 3175.96 0.12 3258.04 3223.1
26-Jul-02 | 0552 13.65 31.50 3175.50 0.12 3260.98 32223
12-Apr-03| 0577 14,90 34.38 3178.38 0.13 3269.50 3230.9 time 0835
27-Apr-04|1 0.610 16.55 38.19 3182.19 0.15 3258.27 3224.8 time 1020
16-Dec-04} 0.608 16.45 37.96 3181.96 0.15 3258.00 3222.9 time 0806
4-Oct-07 0.620 17.05 39.35 3183.35 0.15 3266.47 3238.7 time 1012
* Elevation from closest date.
e I
finstalied Depth () 119.0
§Ground El at Installation (ft) 32630
fTransducer El ft) 31440

\Servendata\Clients\ppi\maindam_0507\Piezos_636_637.xls




TABLE 1: PIEZOMETER DATA
PPL MAIN DAM 1311D2

636-P (depth 119') 637-P (depth 111")
field pore height of water |pore pressure field pore height of water]pore pressure
DATE |reading (v)|pressure (psi){above piezo (ft)] ratio (ru) Notes reading (v)|pressure (psi)|above piezo (fty) ratio (ru) Notes
31-May-01 0.197 1400 before installation
31-May-01 0.196 1630 before installation
1-Jun-01 0.052 1200 before installation
1-Jun-01 0.202 1300 before installation
1-Jun-01 0.202 1315 before installation
1-Jun-01 0.520 15.90 36.69 0.15 1340 after installation
1-Jun-01 0.520 15.90 36.69 0.15 1430 after installation
1-Jun-01 0.510 15.40 35.54 0.15 1730 after installation
2-Jun-01 0.278 0735 before installation| 0.232 1.50 3.46 0.01 0730 after installation
2-Jun-01 0.279 1245 before installation
2-Jun-01 0.279 1430 before installation
2-Jun-01 0.281 0.10 0.23 0.00 1700 after installation
4-Jun-01 0.360 4.05 9.35 0.04 time 1005 0.352 7.50 17.31 0.07 time 1010
16-Dec-01| 0.550 13.55 31.27 0.12 0.051 -7.55 -17.42 -0.07
18-Dec-01} 0.547 13.40 30.92 0.12 time 0810 0.050 -7.60 -17.54 -0.07 time 0815

c:\gsvippi\1311D2\piezos.xis

Hydrometrics, Inc.




Colstrip 3&4 EHP Main Dam

Note: 638C & 639C are monitoring wells completed into the dam abutement down to the base of the clinker (baked shale)
Note: 644D & 645D are groundwater collection wells completed in deep foundation material, below the concrete cutoff wall
Note: 636P & 637P are piezometers

638C  639C 644D 645D 636P 637P
BOH 3231.56 3230.60 3139.39 3156.73
elevation elevation elevation elevation
Jan-07 3235.08 dry 1 Jan-07 3163.37 3177.14
Feb-07 3235.16 dry 2 Jan-07 3163.28 3177.27
Mar-07 3236.21 dry 3 Jan-07 3162.67 3176.99
Mar-07 3234.70 dry 4 Feb-07 3161.55 3176.48
May-07 3236.71 dry 5 Feb-07 3162.24 3177.01
Jun-07 3236.70 dry 6 Feb-07 3161.88 3176.72
Jul-07 3236.05 dry 7 Mar-07 3161.01 3176.26
Aug-07 3237.11 dry 8 Mar-07 3161.45 3176.67
Sep-07 3239.11 dry 9 Mar-07 3160.91 3176.34
Sep-07 3238.46 dry 10 Apr-07 3163.39 3188.73
Oct-07 3238.11 dry 11 Apr-07 3153.62 3179.46
Nov-07 3238.91 dry 12 Apr-07 3155.37 3178.24
Dec-07 3237.96 dry 13 May-07 3160.43 3178.25
Jan-08 3237.75 dry 14 May-07 3155.54 3178.08
Feb-08 3237.98 dry 15  May-07 3144.87 3188.51
Mar-08 3237.55 dry 16 Jun-07 3156.39 3179.37
Mar-08 3237.31 dry 17 Jun-07 3154.46 3178.18
Apr-08 3237.29 dry 18 Jun-07 3159.96 3177.93
May-08 3235.96 dry 19 Jul-07 3152.53 3177.99
May-08 3239.45 dry 20 Jul-07 3157.39 3177.94
Jul-08 3238.77 dry 21 Jul-07 3155.39  3178.2
Aug-08 3237.06 dry 22 Aug-07 3158.39 3178.4
z Sep-08 3234.25 dry 23 Aug-07 3158.39 3178.54
Sep-08 3234.21 dry 24 Aug-07 3158.39 3178.44
Oct-08 3233.62 dry 25  Sep-07 3158.84 3178.45
m Nov-08 3233.75 dry 26 Sep-07 3158.39 3178.61
Dec-08 3235.52 dry 27 Sep-07 3159.51 3178.59
Jan 09 3235.02 dry 28 Oct-07 3158.89 3178.66
Feb 09 3235.84 3230.86 29 Oct-07 3154.25 3178.74
Mar 09 3236.03 dry 30 Oct-07 3159.64 3178.83
Apr 09 3236.68 dry 31 Nov-07 3159.39  3178.7
May 09 3238.34 dry 32 Nov-07 3159.39 3178.67
Jun 09 3237.53 dry 33 Nov-07 3159.39 3178.69
U 34 Dec-07 3159.52 3178.69
35 Dec-07 3159.39 3178.66
36 Dec-07 3159.39 3178.71
37 Jan-08 3154.09 317851
38 Jan-08 3154.15 3178.72
39 Jan-08 3155.30 3178.67
40 Feb-08 3161.53 3178.65
41 Feb-08 3156.55 3178.67
42 Feb-08 3154.36 3178.49
m 43 Mar-08 315397 3187.12
44 Mar-08 3149.45 3188.62
45 Mar-08 3160.01 3189.67
> 46 Apr-08 3156.58 3189.79
47 Apr-08 3161.15 3180.27
H 48 Apr-08 3160.55 3178.71
49  May-08 3160.29 3179.12
50 May-08 3159.12 3175.49
51 May-08 3162.69 3174.14
52 Jun-08 3143.68 3174.07
u 53 Jun-08 3154.61 3174.42
54 Jun-08 315450 3174.23
55 Jul-08 3158.22 3174.04
56 Jul-08 3154.30 3174.39
57  Aug-08 3190.24 31873
58  Aug-08 3189.23 3172.19
59 Sep-08 3185.77 3172.09
60 Sep-08 3189.47 3171.39
61 Sep-08 3189.42 3171.06
q 62 Oct-08 3178.79  3170.95
63 Oct-08 3189.39 3170.78
64 Oct-08 3185.90 3171.06
n 65 Nov-08 3151.79 31715
66 Nov-08 3185.39 3171.42
m 67 Dec-08 3151.42 3170.18
68 Dec-08 3184.83 317141
69 Jan 09 3155.10 3171.53
70 Feb 09 3156.43 3172.59
m 71 Mar 09 3151.88 3172.18
: 72 Apr 09 3142.08 3174.01




Colstrip 3&4 EHP Saddle Dam
Note: SD-00-IC-01 thru 05 are inclinometers
Note: SD-00-P1 thru P21 are piezometers

SD-00-P1 SD-00-P2 SD-00-P4 SD-00-P5 SD-00-P6 SD-00-P7 SD-00-P8 SD-00-P9 SD-00-P10 SD-00-P11 SD-00-P12 SD-00-P13 SD-00-P14 SD-00-P15 SD-00-P16 SD-00-P17 SD-00-P18 SD-00-P19 SD-00-P20 SD-00-P21

BOH 3216.60 3214.10 3214.30 3213.05 3213.66 3209.20 3214.82 3213.00 3212.64 321420 3213.90 3210.10 3211.60 3215.00 3217.23  3220.97 3218.60 3219.70  3212.10  3213.12

4/19/2006  3235.23 3235.26 3214.33 3213.74 3214.09 3213.30 3215.19 3213.95 3213.16 dry dry 3214.64 3216.64 dry 3217.54 dry 3222.31 3221.93 3217.59 dry
6/20/2006  3234.61 3234.65 3214.32 3213.67 3214.05 3213.33 3215.19 3213.90 3213.07 dry dry 3214.56 3216.52 dry 3217.77 dry 3222.32 3221.80 3217.48 dry
6/9/2008 3237.79 3237.84 3214.58 3214.55 3214.57 3214.20 dry 3214.65 3213.80 dry dry 3215.20 3217.03 dry 3217.68 3222.79 3223.09 3223.22 3218.86 3213.62
10/20/2008  3236.96 3237.01 3214.43 3214.15 3214.17 3213.90 dry 3214.24 3213.47 dry dry 3214.77 3216.65 dry 3217.66 3220.93 3222.83 3222.19 3217.87 3213.34
1/10/2009  3236.27 3236.33 3214.36 3213.82 3214.09 3213.74 3215.09 3213.98 3213.26 dry dry 3214.57 3216.50 dry 3217.60 dry 3222.59 3222.09 3217.66 dry
2/3/2009 3236.22 3236.28 3214.38 3213.82 3214.10 3213.69 3215.09 3213.98 3213.24 dry dry 3214.57 3216.50 dry 3217.61 3220.65 3222.56 3221.93 3217.66 3213.12
3/3/2009 3236.09 3236.16 3214.39 3213.81 3214.09 3213.70 3215.09 3213.96 3213.24 dry dry 3214.57 3216.50 dry 3217.61 dry 3222.54 3221.93 3217.63 dry
4/3/2009 3236.07 3236.13 3214.38 3213.77 3214.08 3213.63 3215.08 3213.93 3213.18 dry dry 3214.54 3216.49 dry 3217.61 dry 3222.50 3221.88 3217.59 dry
5/4/2009 3236.07 3236.13 3214.38 3213.76 3214.08 3213.60 3215.09 3213.92 3213.16 dry dry 3214.54 3216.49 dry 3217.60 3220.58 3222.47 3221.86 3217.57 dry
6/2/2009 3235.76 3235.82 3214.37 3213.72 3214.08 3213.58 3215.08 3213.89 3213.13 dry dry 3214.53 3216.47 dry 3217.60 dry 3222.42 3221.74 3217.53 dry
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& (‘é) A\g aen ﬁtﬁ .

U\j{z&»‘{ft Level — ﬁﬁk""ﬁ%@&'

BPond APond STEPA CPond C Pond STEPB STEPE STEPCW EHP A EHP B EHP C EHP F EHP G EHP Old EHP New

Date Elev Elev CellElev North Elev  South Elev CellElev Cell Elev Elev CellElev CellElev CellElev CellElev CellElev CW Elev CW Elev

1/8/2009 3259.5 3253.30 3260.09 3260.34 3264.35 3252.83 3256.69 3256.69 3259.13 3279.63 3271.88 3286.1 3234.63 3235.03 3286
1/16/2009 3260.5 3253.50 3260.09 3260.34 3264.40 3252.83 3256.5 3256.5 3259.13 3279.63 3271.39 3286.2 323549 3237.39 3286
1/23/2009 3258.5 3253.50 3260.09 3260.34 3264.38 3252.83 3257.08 3257.08 3259.13 3279.63 3271.86 3286.2 3235.09 3236.4 3286
1/29/2009 3259.5 325347 3260.09 3260.43 3264.83 3252.83 3256.87 3256.87 3259.13 3279.63 3272.17 3286.3 3234.42 3235.56 3286

2/5/2009 3259.9 3253.51 3260.09 3260.34 3264.36 3252.83 3256.98 3256.98 325913 3279.63 3271.74 3286.1 3234.52 3237.19 3286.12
2/11/2009 3259.2 3253.79 3260.09 3260.24 3264.09 3252.83 3257.24 3257.24 3259.13 3279.63 3272.38 3286.1 323455 3235.81 3285.97
2/19/2009 3260.1 3253.89 3260.09 3260.29 3264.06 3252.83 325717 325717 3259.13 3279.63 3272.29 3286.1 3234.92 3235.81 3285.97
2/25/2009 3259.3 3253.74 3260.09 3260.09 3264.16 3252.83 3257.56 3257.56 325913 3279.63 3272.02 3286.2 323483 3236.84 3285.97

3/5/2009 3260.2 3253.92 3260.09 3260.16 3263.98 3253.17 3257.6 3257.6 3259.13 3279.63 327198 3286.34 3234.81 3237.03 3285.97
3/12/2009 3259.2 325392 3260.09 3260.36 3264.12 3253.17 3258.12 3258.12 325913 3279.63 3272.32 3286.34 323424 323516 3285.97
3/19/2009 3259 325410 3260.09 3260.18 3264.08 3253.51 3257.55 3257.55 3259.13 3279.63 3272.23 3286.5 323457 3236.47 3286.03
3/26/2009 3260.4 3254.04 3260.09 3260.22 3264.02 3253.51 3257.72 3257.72 325913 3279.63 3272.32 3286.5 3234.54 3236.3 3286.03

4/2/2009 3259.3 3255.16 3260.09 3260.20 3264.03 3253.51 3258.4 3258.4 3259.13 3279.63 3272.27 3286.6 3234.71 3237.11 3286.03

4/9/2009 3258.94 3255.97 3260.09 3260.16 3264.01 3253.2 3258.64 3258.64 325913 3279.63 3272.63 3286.66 323473 323562 3286.19
4/16/2009 3259.6 3256.54 3260.09 3260.26 3264.01 3253.2 3258.2 3258.2 3259.13 3279.63 3272.92 3286.8 3235.03 3236.29 3285.7
4/23/2009 3259.5 3256.74 3260.09 3260.13 3263.85 3253.08 3258.63 3258.63 325913 3279.63 3272.15 3287.4 32349 3238.57 3285.07
4/30/2009 3260.1 325712 3260.09 3260.10 3263.76 3253.08 3258.53 3258.53 3259.13 3279.63 3271.45 3288 3234.84 3238.84 3285.27

5/6/2009 3259.1 3257.50 3260.09 3260.09 3263.78 3253.33 3258.68 3258.68 3259.13 3279.63 3271.51 3288 323497 3238.74 3285.11
5/14/2009 3258.5 3257.51 3260.09 3260.16 3263.69 325458 3258.21 3258.21 325913 3279.63 3271.72 3288 3234.62 3238.69 3285.84
5/21/2009 3259.5 3257.36 3260.09 3259.98 3264.28 3255.51 3257.34 3257.34 3259.13 3279.63 3271.74 32879 3234.83 3238.23 3286.68

5/28/2009 3259.7 3257.52 3260.09 32590.91 3264.26 3256.5 3257.62 3257.62 325013 3279.63 3271.59 3288 3234.49 323793 3287.09



Appendix B

Inspection Checklists

June 2 and 3, 2009
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US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

_Site Name: PPl Monzana , CousmeiP Aweh PuanT Date: Tune 2, 2009
Unit Name: nits 1€ 2 parrom asH ponD  Operator's Name: #L mionran
Unit I.D.: Hazard Potential Classification: High (Significant) Low

Inspector's Name: StepHen §. BLOwWA.

Check the appropriate box below. Provide commenis when appropriate. If nol applicable or not available, record "N/A", Any unusual conditions or
conslruclion praclices thal should be noled in lhe commenls section. For large diked embankmenis, separate checklists may be used for different
mbankmen! areas. |f separate forms are used, identify approximale area thal the form applies lo in comments.

No Yes No

Yes
DAN cResT B L. BZES
. Frequency of Company's Dam Inspeclions? Qumrmgw \/' 18. Sloughing or bulging on slopes? ' \/
i T
v’

19. Major erosion or slope dselerioralion? |
20. Decant Pipes: —

. Pool elevation (operalor records)? g (. 22 (|

Decanl inlel elevalion (operalor records)? = =27 (

\/' Is waler entering inlet, bul not exiling oullet?

1
2
3
4 Open channel spillway elevation (operalor records)?
5, Lowest dam crest elevation (operalor records)? 272064 N Is waler exiting oullet, but not entering inlet?
6
N

. Ifinstrumentalion is present, are readings

Is waler exilin | flowing clear?
recorded (operator records)? Hing oulle! flowing clear

21. Seepage (specify localion, if seepage carries fines,

7. Is the embankment currenily under conslruction? and approximale seepage raté below):

8. Foundallon preparaltion (remove vegetation stumps,
lopsoil in area where embankment fill will be placed)?

9 Trees growing on embankment? (If so, indicale
_largest diameter below)
10 Cracks or scarps on cres|?

From underdrain?

At isolated poinls on embankmen! slopes? /

At natural hillside in the embankment area?

5 S IST

11. Is there significanl seltlement along the crest? Over widespread areas?

|
L

12. Are decanl lrashracks clear and in place? NAA From downslream Ioundahon area?

13. Depress'rbns or sinkholes in tailings surface or

whirlpoal in the pool area? "Boils" beneath stream or ponded waler?

14. Clogged spillways, groin or diversion dilches? Around the oulside of the decant pipe?

15. Are spillway or dnch I|n|ngs delerioraled? \/ 22, Surface movements in valley boltom or on hillside?

NAMAGSHINENN

16, Are oullets of decanl or underdrains blocked? 23. Waler agains! downslream toe?

NN NS

17. Cracks or scarps on slopes? 24, Were Pholos taken during the dam inspection? V/

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 # Comments e

1S, SToRMWATER DiTeH AT DOWNSTREAM TokHAS BUKIEDN 2" Ppss Erim Collg eton

WeLLs — Pool /Lac:se, GACKEILL ARIMND AIPES. SHOWD B 4iAd D To DRAIN

18, OveRSThEP SLoPES DUE To PiPk TRENCH CUT AT DOWNSTREAM Tok. . NO fUIdRIEL S

. SloPe MIVEMENT. I
2. Ponbed WiKTER AT DOWNSTREP Ok OF RAST DIKE . SEELAGE APPEALS Td ORLGINATE.

Elon_OPkn Box. CUNVRRT TUNT PrAETRATIRE Tt Dike dPEST AND SBRVES AS CHERIZA.

EoR.__Pum? BiScHARGUE PIPES (MO LoN4k& (N swwc&.‘\ PPL PLANS To Remove Box.
CuLVERT AND PiPRS AND 6MF:LL.

EPA FORM -XXXX




U. S. Environmental Protection Agency G 1
§ s
S %
%g w@sﬁé N

6‘4' ' <

"4 proe”

Coal Combustion Waste (CCW)
Impoundment Inspection
Impoundment NPDES Permit # Mowk ACTWE ) TelO INSPECTOR__ S7#PHEN B POWN-

Date Ju~iz 2, 2009 DUsCHARGE: FACILITY -

Impoundment Name  n1T5 4 2{ 2 _BaTlom AsH_ PoNDS

Impoundment Company  pPPL monzania

EPA Region &

Statec Agency (Field Office) Addresss _ MonTana DEQ -
1520 E. ST AWE | Hetend , \T 59620

Name of Impoundment wniTs 4 4 7. porTom #sd Gombs
(Report each impoundment on a separate form under the same Impoundment NPDES

Permit number)

New o~ Update

Yes No
Is impoundment currently under construction? X
Is water or ccw currently being pumped into
the impoundment? %

IMPOUNDMENT FUNCTION: _gasT Portion — Borrom ASH SeTriing fend
WEST PoRTiont — CLEAR WATER (DEAANT WATER)

Nearest Downstream Town : Name Foirstel?

Distance from the impoundment 025 wiLk , OR |B5S

Impoundment 62:

Location: Longitude 45 Degrees 2= Minutes 52 Seconds
Latitude loe Degrees 37 Minutes 7.5 Seconds
State _ mT County _posesnn

Does a state agency regulate this impoundment? YES NO x

If So Which State Agency? Monzana DA SheeTy Divisionl Dogs aloT
T
RequAts THE |MPOUNDMENT.

EPA Form XXXX-XXX, Jan 09



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.

V" 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 arcas but could be located in arcas with population and significant
infrastructure,

~HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably causc
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
HoZARD &Chss aSsLaNkd BY PPL Pus 7o Pmmmw OF ARMELLS
Clinle AND TG Town OF COLSTAP . PoTENTIAL Por SiGNIFLANT
&.amam¢c/iNViaaw:ﬂr;N7A—L,. DhAGE . PPPEARS To e LaW PoTeNTIAL
Fok L&S of UEE , Titsue it Anl (NUNDATIN STADY NIned BE (2R QuUie)
To DeTelmindt |F HI4H HAZAZD WOIULD b5 APPRPOVRIATE .

EPA Form XXXX-XXX, Jan 09 2



CONFIGURATION:

- oviginal

i ground
- /
vl

o CROSS-VALLEY

SIDE-HILL

DIKED

Water or cow

oripinal ground

INCISED

# original
growmd

Cross-Valley
_ Side-Hill
v~ Diked

Incised (form completion optional)
Combination Incised/Diked

Embankment Height 25 feet Embankment Material Sf{{l—\/) Ci.% .qr 1S
Pool Area 7 acres Liner Dowble 45-mil BFP MemeAve wLes
Current Frecboard 4~ feet  Liner Permeability | x10 " 7cm[sec +

EPA Form XXXX-XXX, Jan 09




TYPE OF OUTLET (Mark all that apply)

. TRAPEZOIDAL T SUL
Open Channel Spillway Al TRIANGULAR
Trapczoidal “Top Width Top Width
Triangular N > —
Depid ¢
Rectangular N N3
e
~__liregular Hotom
Width
————e depth . RECTANGULAR IRREGUIAR
_____ bottom (or average) width Average Width

~ top width e [
| 1" N\

Widih

Outlet

inside diameter

Material Inside | Diamecter i

corrugated metal /
y

welded steel
________concrete
___plastic (hdpe, pvc, etc.)
other (specify)

Is water flowing through the outlet?  YES NO

./ No Outlet

Other Type of Outlet (specify)

The Impoundment was Designed By  Beedtel coef . (A48

EPA Form XXXX-XXX, Jan 09



Has there ever been a failure at this site? YES

1 So When?

If So Please Describe :

EPA Form XXXX-XXX, Jan 09



Has there ever been significant seepages at this site? YES NO

If So When? TuNk. 2009

IF So Please Describe:  Obgerved  duri a?fcsrw@yﬁf; . Praded wale.

a% dovmsiveanm doe oﬁ eaq bt dule . See EELY-S %F&rg ‘= oecur
Tb\rm bow_culuert ot .ae_wefhra:fex Wﬁw_tm dike

exent . ﬁax culver€ enabfes .chr’qu,e, s et fre pond.,
PPL \was made awate a.(- The  cone T MJL g@mg G remove laawé
cudyert aad ﬂ:m [au.hrf sewice ) and backtld.

J%@L&MMVWW\ Oiéﬂtm.im-a\ov\
pond eleveaten ond dmnny vrawe adfron — m:»cg}: CM(;( vm,vg

:fmm a WE’-’F& ts Sqﬁv\t-ﬁucm mﬂffa BJ+EA_+74-0 'ﬁa_erccle The
uﬂm {H“ddc-t(d—&, ﬁ-o'ug j:ﬁvo&'f' ;omz;t!'l‘rﬁs m—eMbMLW'{_ 5ke,£(

Obsé‘x\fcd S—L@f_ﬂuﬁ;"— f(‘,éqw (AT o 't‘\’eﬁk@&

EPA Form XXXX-XXX, Jan 09



Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past scepages or breaches
at this site? YES

If so, which method (e.g., piczometers, gw pumping,...)?

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency
_Site Name: PPL monzaAnNA | COLSTRIP Date: <Jun~rm 2, 2009
Unit Name: (4 -tz 5{_%&_2: A" NS Operator's Name: A2PL mMow7anA .
Unit 1.D.: Hazard Potential Classification: High (Significant JLow

Inspector's Name: <7¢preal 4 . Beawval.
Check the appropriale box below. Provide comments when appropriate. If not applicable or not available, record "N/A", Any unusual conditions or
conslruction pragtices that should be noled in the comments section. For large diked embankments, separate checklists may be used for different
embankment areas. {f separate forms are used, identify approximate area that the form applies lo in comments.

— ; s Yes No Yes No
DA CR&ST RL.32204%
1. Frequency of Company's Dam Inspecllons?Q won key “y v 18. Sloughing or bulging on slopes? ‘ v “|
2. Pool elevation (operator records)? £(. 2257, 5 v’ 19. Major erosion or slope delerioration? ‘ N
3. Decant iniel elevallon (operator records)? £l.2260 | 20. Decant Pipes:
4 Open channel spillway elevation (operator records)? N/Pr Is water entering inlet, but not exiting outlet? v’
5. Lowest dam crest elevalion (operator records)? 2% 14 v ts waler exiting oullet, but not entering inlet? L/""
6. If instrumentalion is present, are readings " , ” .
recorded (operator records)? N A Is waler exiting outlet flowing clear? V4
. 21. Seepage (specify localion, if seepage carries fines,
?
7. Is the embankment currenlly under construction? v and approximale seepage rate below):
8. Foundalion preparation (remove vegetation,stumps, y; o
topsoil in area where embankment fill will be placed)? (V4 From underdrain? L
9. Trees growing on embankment? (I so, indicale . . ” P2
" largest diametar below) v At isolated poinls on embankment slopes? v
10. Cracks or scarps on cresl? L/ At natural hillside in the embankment area? L
11. Is there significant settlement along the cres|? .,/ Over widespread areas? &
12. Are decant irashracks clear and in place? "M“ From downstream foundation area? L
13 Deb}essibns or sinkholes in tailings surface or P - o V-«.'
whirlpool in the pool area? [ Boils" beneath stream or ponded waler?
14, Clogged spillways, groin or diversion dilches? L Around the oulside of the decant pipe? v’
15. Ara splilway or ditch linings deterioraled? 1/ 22. Surface movemenls in valley bottom or on hillside? \/"
16. Are oullets of decant or underdrains blocked? \,/ 23. Water against downstream toe? 1~/
/ - >
17. Cracks or scarps on slopes? Vv’ 24. Were Pholos taken during the dam inspection? { A7

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 # Comments

(S. STILmWATAR DITCH AT DOWNSTRAEAM Tor HAS BulindS 2" Pites [Flam collechiom

WhAS — BACKE(L ACouND PiPes HAS BrarN ERIDED AND couid PRESENT shefiah hry.

18 . SloPr. O/RRSTRAPENESD DU To Pilh TR&NCH el AT DoWNSTRA AN 706 . NO BVIDENLE

SE  SWPR naVEmMENT.

EPA FORM -XXXX



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 1 no probable loss of human life or economic or environmental
losses.

LOW HAZARD POTENTIAL: Dams assighed the low hazard potential
classification are those where failure or misoperation results in no probable loss of
human life and Jow economic and/or environmental losses. Losses arc 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 Joss 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 arcas with population and significant
infrastructure.

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification arc those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
HAZARD Lips5S ASSUGNED ‘3‘? CPL b1k o rJ)?.aimi.rcn.;; agr
ARNBLL'S CREEIK AND TownN oF COLSTRIY. PolrNTIAL Fa
Q{,&:N';F-tc./-\-.\.["( qg..:;wc;m‘.(_.{/ﬁ ANYVIRINWENTAL DAMPGE A PPAEARS To
B Lo PrienNTiAL FIR Logf oF ULIFR. BASED oN Fond c.q#&c.}rj B&.}Nq
BEUTIVELY EMAUWL AT 24S Re-Fh, HIWEUVRR AN INUNDATON
i—,rnbﬂ wm}u--b BB _ RPeQuiked 7o DETREMANE (£ HIGH HA#ared
CLASS (FLCATLON WIALD Bf. AFIRLIPRATE .

EPA Form XXXX-XXX, Jan 09 2



U. S. Environmental Protection Agency

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # Along &c’ﬁv’@, T E€Q INSPECTOR S#PHEN &4« bRowW ]
Date  _Tune 2., 2009 . Dielunrbe Freicity Gl Con§ALTANTS

Impoundment Name  yaizs 4 £ 2 "A PonD

Impoundment Company  pe( MON Ty

EPA Region 23

State Agency (Field Office) Addresss  wo nrans DE@ . N B
(S20£. SKTH Pk , HEBLENA ; MT §9620

Name of Impoundment _pan7¢ £ 4 7 “A“ forD . L

(Report each impoundment on a sepal ate form under the same Impoundment NPDES

Permit number)

New o~  Update

Yes No
Is impoundment currently under construction? e
Is water or ccw currently being pumped into
the impoundment? N il

IMPOUNDMENT FUNCTION: gu ASH STORAGE UNTIL 2005 - Now & SToRMWATEL.
BEUNOFF PonND .

Nearest Downstream Town :  Name CoLsTRLP

Distance from the impoundment 0.25 Mick , Of LESS

Impoundment

Location: Longitude 45 Degrees <2 Minutes  4< Seconds
Latitude low Degrees 2z -7 Minutes @ Seconds
State T Counly  [2Posgsud

Does a state agency regulate this impoundment? YES NO

If So Which State Agency? pMontan & Do SaEETy DIVISLION _DokS
MNoT REquULAte THE [ PDUNDMENT.

EPA Form XXXX-XXX, Jan 09 1



CONFIGURATION:

CROSS-VALLEY

IMPOUNOMENY -~

SIDE-HILL

. DIKED

Waitcr or cow

original groumnd

INCISED

7 oniginal
ground

_ Cross-Valley
Side-Hill
v Diked
Incised (form completion optional)
Combination Incised/Diked

Embankment Height ~ —2<  feet Embankment Material g1 LTy CLpy % S (LT

Pool Area

|4

Current Freeboard .S feet

EPA Form XXXX-XXX, Jan 09

acres Liner

AMoajz

Liner Permeability — /.



TYPE OF OUTLET (Mark all that apply)

. TRAPEZOIDAL T HOIN
Open Channel Spillway HRALLZOIDAL SHANGULAR
Trapczoida] ‘Top Widih ‘Top Width
Triangular N > —
Depit cpt
Rectangular —\M N § o
—
[rregular Botom
Width
_depth ' RECTANGULAR IRREGULAR
bottom (or average) width Average Width
_ top widih T e
Width

Outlet

inside diameter

Material Inside | Diameter
___corrugated metal
welded steel
concrete
~ plastic (hdpe, pvc, etc.)
other (specify)

Is water flowing through the outlet?  YES NO

_ % NoOutlet WA7er (s Pemoved By Pumbing

_Other Type of Outlet (specify)

The Impoundment was Designed By Recdtar Corf. 966 Mob(Fad
} 2
ld Zoos 't"a.wr HKMN Feajg inR&@iNg , (Ne .

EPA Form XXXX-XXX, Jan 09



Has there ever been a failure at this site? YES

' So When?

1f So Please Describe :

EPA Form XXXX-XXX, Jan 09



Has there ever been signiflicant seepages at this site? YES

If So When?

IF So Please Describe:

NO

EPA Form XXXX-XXX, Jan 09



Has there ever been any measures undertaken to monitor/lower

Phreatic water table levels based on past scepages or breaches
at this site? YES

NO

If so, which method (e.g., piczometers, gw pumping,...)?

IT s0 Please Describe :

EPA Form XXXX-XXX, Jan 09



US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

_Site Name: PPL Wionzania Colsfoip fower fantDate: Taune 2, 2009 .
Unit Name: ywmits 12 Srage Two EvaP-  Operator's Name: PPL Monzan A
Unit |.D.: ofATIoN Ponb (STEFD  Hazard Potential Classification (figh) Significant  Low

1] . / — -
Inspector's Name: S7gfHenN BRIWN , GET CoNSULTANTS, Tale .
Check (he appropriate box below. Provide commenis when appropriate. f nol applicable or not available, record "N/A”. Any unusual conditions or
construction praclices that should be noted in the comments section. For large diked embankments, separate checklists may be used for different
embankment areas. If separale forms are used, identify approximale area thal the form applies {0 in comments.

am CLesST L - 3276 Yes  No Yes  No

1. Frequency of Company's Dam Inspections? d}'mr'r;ZTq ) v 18. Sloughing or bulging on slopes? ‘ J \/
N 4 ]

2. Pool elevation (operator records)? gl. 325% -4 19. Major erosion or slope delerioration? 4) \/’
3 Decant inlel alevalion (operator records)? H_ﬁ‘\ 20. Decant Pipes: N/H
4. Open channel spillway elevation {operator records)? V/E-l. 222:@ Is water entering inlet, but not exiling outlet?
5. Lowest dam crest elevalion (opsrater-records)? gc 1. / EL.32LT Is water exiting oullet, but not entering inlet?
6. If instrumentation is present, are readings / . , "

recorded (operator records)? o Is walter exiting oullet flowing clear?

. / 21. Seepage (specify location, if seepage carries fines,
n /

7. Is the embankment currenily under construction? w/ and approximate seepage rale below):
8. Foundatlon preparation (remove vegetation,stumps, / - )
lopsoil in area where embankment fill will be placed)? v From underdrain? V4
9 Trees growing on embankmeni? (If so, indicate . . R
" largost diameler below) V4 At isolaled poinls on embankment slopes? % \,/
10. Cracks or scarps on crest? v At natural hillside in the embankment area? G
11. Is there significant seltlement along the crest? \/ Over widespread areas”? ._/'/
12. Are decanl trashracks clear and in place? hf/} From downstteam foundation area? \//
13. Dep};a_s;ibns or sinkholes?tailings surface or / Rl ' o ) T

whirlpoo! in the pool area? V Boils" beneath stream or ponded waler? \/

-

14. Clogged spillways, groin or diversion dilches? V/ Around the outside of the decant pipe? N
15. Are splilway or ditch linings deterioraled? \//. 22. Surface movements in valley bottom or on hillside? L
16. Are oullets of decant or underdrains blocked? N,Jﬂ’ 23. Water agains| downsiream toe? V/
17. Cracks or scarps on siopes? V/ 24. Were Photos taken during the dam inspection? \//

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 # Comments

#21. 3eefs PRSULTING FROM SYNTAETIE yWemBRANE LINING TeAlS HAVE Bren

CNThNRD TN A cqul | OR BeTIWESN Cals , AND HAVA NoT INVOIED Skelhgl.

__ THrRWGH THE AN DA LINING INSTAULATON METAIRS \WERE- MabIFLED 75 oD

. FATuKE TR ARS E-MHLTNQEUW‘J THERMAL | XAANSLON 4 CONTRACTLON -

EPA FORM -XXXX




U. S. Environmental Protection Agency

W <
"4y prove”

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # Ao AcTive Pr@mi T, 2220 INSPECTOR = TePHEN BBown,
Date _ Tunle 2,zach . DBUHARGE Ficdty 66T CONSACTANTS, (NC,

Impoundment Name (476 1 ?{:Z- STAGH TWo_ B (RPORATION PONDS (STRP)

Impoundment Company  PPL_ wWonTa~A

EPA Region & .

State Agency (Field Office) Addresss monzand DedT gF EalViReNment quactty
1520 B . Sixer Ave | HeweNA  MT 59620

Name of Impoundment  yw17s 4 4 72 <7ep o

(Report each impoundment on a separate form under the same Impoundment NPDES

Permit number)

New _Update

Yes No
Is impoundment currently under construction? v
Is water or ccw currently being pumped into
the impoundment? .l
IMPOUNDMENT FUNCTION: L
Nearest Downstream Town: Name o n_.;_'_(élP
Distance from the impoundment 0.5 mie
Impoundment
Location: Longitude 4< Degrees  S54- Minutes |94.% Scconds

Latitude |©¢ Degrees =g Minutes 39, 2 Seconds
State AT County BesgpupD

Does a state agency regulate this impoundment? YES NO 7\/_/__

If So Which State Agency? WonTanas Dam SA‘F&T&F‘D&H(@ oS NOT
Req MATE THE (M POUNDMEANT.

EPA Form XXXX-XXX, Jan 09



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.

B 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 Jow cconomic 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.

.~ HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification arc those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

dlase. Peo x;[.rvul"f-!.z} OF ABowT O Svaug To BES\DENTIAL ALEA I‘){.‘-'wf\iﬂ
I AV OF ‘Z}zg--rvl THAT (& WITHIA) r\APPEDA iINUNDATZioN AREA 10D LEATAS
Prébaile. Loss oF LIEE. WoblD odcud. WNITH CATA STAD PHic Eatlvle_
OF _DAM .

EPA Form XXXX-XXX, Jan 09 2



CONFIGURATION:

o CROSS-VALLEY

INPOUNOMENY o

SIDE-HILL

DIKED

Water or cow

original ground

INCISED

7 original
gromnd
v/ Cross-Valley/ Diknd eomBIRTSN
~_ Side-Hill
__ Diked
Incised (form completion optional)
Combination Incised/Diked
Embankment Height 8% _feet  Embankment Material_git1y ELAY ¢0le | Sitt ‘% SAND SHEWLS.
Pool Area iz acres Liner HDPE Memblane *
Current Freeboard 20 feet  Liner Permeability ; x /0 %zm fsee. £
* St HOPE I 3 c£LLs, Boubls HDFE
EPA Form XXXX-XXX, Jan 09 MM BEAN % /ﬂ& INFE POLYERTHYLEVE ) 3

Cest 8" 100mil Mick HOPE .



TYPE OF OUTLET (Mark all that apply)

L~ Open Channel Spillway =~ HAMDRAL HRIANGULAR
_l/’i TI”deZOlda] Top Wihh Top Width
Triangular N > NI
Rectangular N i"“”"‘ I N\ i Peph
_— Z " > -3
. Irl'egulal‘ Rottom
Width ; ¢
. \} Rea 25
A A B
*—!i— d('pth (m. . RLECTANGULAR IRREGULAR
2<' Dbottom (or average) width Average Wi
_@ o' top width + I Pepih
e | |
Width

QOutlet
inside diameter

Material Inside D
______corrugated metal /

welded steel
_____concrete
~ plastic (hdpe, pvc, ctc.)
other (specify)

Is water flowing through the outlet?  YLES NO

"/ No Outlet

______Other Type of Qutlet (specify)

The Impoundment was Designed By  2ecHTEL dorf. |92

EPA Form XXXX-XXX, Jan 09



Has there ever been a failure at this site? YES

I7'So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09



Has there ever been significant seepages at this site? YES va NO

If So When? (991 & 2000

IF So Please Describe:  no pétense oF AW, [N (991 THE HDPE LINING
T0RE. Dk TO TG MK B X IANS 10N /c’dm'rraﬂa'rabal Scon AFTER Bk
AT IN SERQVCE. . LEMS INNS coNTAINID BY kaf:ﬁ!m't‘r’\_fﬂm_\&ﬁﬁ

_CLeaNBD UP. ComPRNSKTLON WAS KDbeD To LINING Fyw THEAMAL .

TN 2006, THe PUmP phe66 ToRE. HDPE LINING . Simitad
To A9 THLE WAS cleanNed Ul & Biel. ""Dock ' Locption
L fRoVED To AVOID FUTULE TEALS .,

EPA Form XXXX-XXX, Jan 09



Has there ever been any measures undertaken to monitor/lower

Phreatic water table levels based on past scepages or breaches
at this site? YES

NO

[f'so, which method (c.g., piezometers, gw pumping,...)?

If s0 Please Describe

EPA Form XXXX-XXX, Jan 09



US Environmental

Coal Combustion Dam inspection Checklist Form Protection Agency

Site Name: PAL Montanh , CoLSTE P Date: Jung 3, 2009

Unit Name: (were 2 % 4- geeLuent Holding Operator's Name: FPL Wontans e

Unit 1.D.: PoND [EHF Hazard Potential Classification: High /5'9"‘"“"‘\('5 %__'f:uPFLQ.H. o
' . A k WA

Inspector's Name: < prirn) Reowsl , Gex CONSUCTANTS, (N T STUdY .

Check the appropriate box below. Provide comments when appropriate. If not applicable or not available, record "N/A". Any unusual conditions or
conslruclion practices that should be noled in the commenis section. For larqe diked embankments, separate checklists may be used for different
embankmenl areas. If separale forms are used, identify approximate area {hal the form applies {o in comments.

Dav. CREsT EL- B2672 Yes No Yes No

1. Frequency of Company's Dam Inspections? Gg li""-"*’“?j v 18. Sloughing or bulging on slopes? \/
i n BEL.22%71 . : T
2. Pool efevation (operator records)? oD, CLEARWE: l/ 19. Major erosion or slope deterioration? \/
3. Decant inlel elevation (operator records)? ﬁf NM 20. Decant Pipes: ,QIP{
4. Open channel spillway elevation {operator records)? M/A Is water entering inlet, but not exiling outle?
L

5. Lowest dam crest elevation (operator records)? 27L¥. Is water exiling outlet, but not enlering inlet?
8. If instrumentation is present, are readings - .

recorded (operator records)? / Is water exiting outlel flowing clear?

o 7 21. Seepage (specify location, if seepage carries fines,
7. Is the embankment currently under construction? v and approximale seepage rate below):
8. Foundation preparation (remove vegetation,stumps, o
{opsoil in area where embankment fill will be placed)? ‘/ From underdrain’ L’
9. Trees growing on embankment? (If so, indicate . . 5 8
largest diameter below) v Atisolated points on embankment slopes? e
10. Cracks or scarps on crest? (Zj v/ At natural hillside in the embankment area? L//
11. Is there significan! seltlement along the crest? g v Over widespread areas? N
12. Are decant trashracks clear and in place? d & From downsiream foundation area? @ \,/
13. Depressions or sinkholes in tallings surface or it " o
whirlpool in the pool area? L Boils" beneath stream or ponded waler? v

14. Clogged spillways, groin or diversion ditches? / Around the outside of the decant pipe? N
15. Are spillway or ditch linings deterioraled? ‘,/ 22. Surface movements in valley boltom or on hillside? P
16. Are outlets of decant or underdrains blocked? N/ 23. Waler against downstream toe? \//
17. Cracks or scarps on slopes? \/ 24, Were Photos taken during the dam inspection? ,/'
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 lssue # Comments

(2 Mo decant nlef or maes _

CJ Cracks an Suddle Dam cm@v\ due 1o seepasg event 1499

()__Several irches o Saddle Dam due s scepace evet 1999; Like.%  mal ecovion
@' Seepong adross eodotmKiment elo,m/ce.mam&— pewtondle. cuckoff wall et v Saddie

Dam vy lfcfal See VUJ\Q (Fw’é’cc ’ﬂ\re)mq\'\ u'f/l;MC ble reel tcme (_\w\b(u‘ Cosebuk Fr . omd
dcw.Pw\{.&tei aAbsuk 10O vcﬁ davnmsividam . tevg,.rs have h& been yade—ts Sudlle Dam ,

Wkamcmac,mﬁvtf controls &Mw&mewt’d'}& nit reuse r\g/‘wwdw above 4. ‘5’2%’7 m é ‘cell
Cu»-.fg are Chdxvxt)mﬁ oawrﬁ,-éw\,‘,j G stove f;a,.)-kz and hit -ff‘éle wa._'tt'\ Can 6 “cell .
EPAFORM -XXXX (72) 21 NMS chkcwe..i buk vk cmsttucted




U. S. Environmental Protection Agency

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # Nong AeTVE | Zred INSPECTOR ST pHeN BRowN
PlecHARGE FACI (.r(,.(?', €eT CONSULTANTS , INC. .

Date s D 2009

Impoundment Name ((wi7s 3¢ 4 EFFLUeNT HoL Ding PonD

Impoundment Company _ PP nMoyzava | CoLstRip

EPA Region =y

State Agency (Field Office) Addresss Wontana BePT. oF ENVIEONMEATAL Qua it
(620 & Suxth e |, Helena  MT §9020

Name of Impoundment jure 28 4 precuant focding PonD

(Report each impoundment on a separate form under the same Impoundment NPDES

Permit number)

New o~ Update

Yes No
Is impoundment currently under construction? ( DRSL4N OF 2.8 bim
Is water or ccw currently being pumped mto Riise. [N PROGRESS )
the impoundment? v

IMPOUNDMENT FUNCTION: &nYAin Cew PRobucts

Nearest Downstream Town :  Name FAem Pesipancas mW fonN Crer ik

Distance from the lmpoundment S mies

Impoundment ij‘“‘}* ‘ﬁj 4;2 ,‘l;-’; G

Location: Longitude 45 Deglceq _ 57  Minutes (2 Seconds
Latitude  |o¢ Degrees 32z Minutes <3.. Seconds

State  WT County Pocepun
Does a state agency regulate this impoundment? YES NO

If So Which State Agency?  MuonTANA Dam bm’cw; DiviscoN bDIgs
NoT REQULATE THE. | MPorNDMENT

EPA Form XXXX-XXX, Jan 09



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 Jow 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 arcas with population and significant

infrastructure.

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:
UAIT wins Discribed As (oW HazireD /N (04 (e) ReaPorSe . ASKRSSMENT
SuacpstTs AT LeAST SIGNIFIEANT HAaTARD Dub T© LoTepNTiAlL ENVILONMENTATL
AND EcoNomiLd DAMAGE To CLEAN UP /mmr{_{:.xafe W FROW BOWNSTEAAM
E1oob PN . UNIT could Po 'C@\J'T]-ﬁu,ﬁ;; B Hiax HazA”d BAsED oN
TeolATED B&SIDAENEES (A \ FLooDPlAm AT € MILES DouwNSTREAV. AND
OleNTIAC FroobiNg d4F CE»:D\AN'C(.,{ Eoabs .

LEPA Form XXXX-XXX, Jan 09 2



CONFIGURATION:

CROSS-VALLEY

IMPOUNOMENY - rmvve

SIDE-HILL

. DIKED

Watcr or cow

original ground

INCISED

Waltcr or cew

.
7 original
groond

~__ Cross-Valley /Diicreb ComBINATION MATN DAy { SAdDDLE DA
Side-Hill
Diked
Incised (form completion optional)
Combination Incised/Diked
Embankment Height 128 feet Embankment Material _S(.T an0_ Low -PLas7ie “’"I eLay

Pool Area 267 acres Liner Tamiauy NONE : LURRENTY SRUERAL CE(LS
Current Freeboard 25  feet  Liner Permeability _ HAVE. REP mMEmBRANE. LiNES

RFP - ReinForead Polye YN~
+

-9
-0 o™ Yem
EPA Form XXXX-XXX, Jan 09 PermmpsiLity 1 X 107" m[sec ,



TYPE OF OUTLET (Mark all that apply)

~/#  Open Channel Spiltway ~— TRAMHLCRA TRIANGULAR
Trapezoi dal Top Width Top Width
Triangular NG > NI
. Rectangular Joo \/¢ Dt
Irregu_lal' Bottom
Width
—_— depth . RECTANGULAR IRREGULAR
bottom (or average) width Average Wi
top width —1 F'
Width
A/A__ Outlet
inside diameter
Material Inside | Diameter
____corrugated metal
welded steel
concrete
_plastic (hdpe, pvce, etc.) -
____other (specify)
Is water flowing through the outlet?  YES NO

.~ No Outlet

_ Other Type of Outlet (specify)

EPA Form XXXX-XXX, Jan 09



Has there ever been a failure at this site? YES NO

1T So When?

1f So Please Describe : No StantFecAnNT RELe45E o CCW . TitRE

flavt  BreN SEE246E [(554HES.

EPA Form XXXX-XXX, Jan 09



NO

Has there ever been significant seepages at this site? YES wd

If So When? _ /999, Decemben

IF So Please Describe: 2};4.4,«:4/4 SN Friting gF. cail ‘G " ity
Sedgrid FLY ASH [1SD $0LRXS) pr SEER WhS o EskLird AT A
Lo Ch ToN MJMT (00 YARSS AINNSZRENM IF: dAm) (saddLe dam).
SELS orculRéd Tmlinis BurnGd Swich IF Losedud Fm. WEN
LPESECYTIR _28S PEACHRN MY RoX, ELe 32F]. JELP JCCulRE)D
Tiegugll EAST SHbbLe Bam — SrREfngE MTIWAY 1S THTLGHT
7o _Br THENGH Tilk CoNTHIT GEZnksN CONCRETA CUTCFF il
_ N 1_CORE IR THRGNGH # TUNT (N _CINCRLETE LATOFE YU,
_ SEEPHGE RESIMTAD /N OIFFEHANTIAC SkTTIENENT AND CRACLING
OF [oRTIONS OF S400Lh d6m) , s <Hsgtvnd o dim AResT.

No 2»&%@ LA esn/ minbk To SHOD s dam. HovwikvER,
Toth UIUTy Guizalsy LonBeiqd Tif 2ESpROIK L0C N PESAINGE.
70 7HE Jdredind SksP, A oz oL £t. 3237 , Zid S#EAMGE
WS RPEONCARD [TH(S £ HRRAEINGDS 7o NEAR Borzom JF 7otk
BOKED SHICE). UTILILy oS [mPLEMENTED (IMNAGENENT canTizdts
76 MAINTAIN Crel "G oL Brtin/ £E- 8237) 4vd }as deqGun ReHlACG
S7oKRed (AH7EL LI7H LFry -4 YU TR '; ek IS PBIaT BOY SILidS 4nd
A ///41'1’ STHENGTH Dtrs. To CEMRNT BoNOS. WATEA LAVELS
Poor 6 " aes imanagad 8y KT Dikk cTin/ PUPED FLaws INTo Zilh
Ponvd ANO 4% Suﬁum,@ww £mﬂ.¢£4zm1/ WITH ﬁym,%/é AS NELDED .

[FREEASIARS /5 ,6&5&74'7' 25 Fr mm THE oot pr £L. 3237.

Ock, 2004 = Srep THEMGH CUTIEE WALL (No dhm (R THis AREA) THAT
Ecgn6N To SonTH FRom EHP, SEEP WAS THRMG NATURAL
TONT (N_ConNe. CNTDEF WAU SUSPEeTa .

Rock PESRRVAR RIM .

Feh, zoos — Srep THROWAH CRUFFE el [NO Dama N Tris Pf(lm)

THAT FlanWRD 7 \WBST FRIn EHEC. MANAGEMENT EINTRILC
T AllmaNTEN To (NoT SToRE 2. ET OF BVRAIRATON NATRA
oW Taf 6F Oloskd EWY ASH CELL . FC FoINT 4 Cane

CATOFFE WAL SnS0ECTRD .

EPA Form XXXX-XXX, Jan 09



Has there ever been any measures undertaken to monitor/lower
Phreatic water table levels based on past scepages or breaches
at this site? YES .~ NO

If so, which method (e.g., piczometers, gw pumping,...)? Zesed ol oL Pumbed sut

If so Please Describe : . Ske Pesuius Prge DESCRIGING ShA NG /'5111,4__,
/N 1999 pwd UiTizias PiésPonss 7o LOWEAR. Tik [2RsARVIIR AND

MBINTaN 17 A7 A Lov/ LevEl N cec 'S AOTHce NT 7o 776
EAST SAMALE Dam .

EPA Form XXXX-XXX, Jan 09



Appendix C

Inspection Photographs

June 2 and 3, 2009
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Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

e 'T-""""M"’-—;x_- ' - s - :‘
""wﬁ-‘w mw ey NP e

o

Photo 1:  Units 1 & 2 Bottom Ash Ponds: west cell, general view looking northeast from
southwest corner of pond.
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Photo 2:  Units 1 & 2 Bottom Ash Ponds: east cell, looking west. The east cell has a clay
lining. Note the out-of-service pump barge and associated pipes.

GEI Consultants, Inc. C-1 GEI Project 091330




Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 3:  Units 1 & 2 Bottom Ash Ponds: west cell, looking north at crest of west
embankment. Note RFP lining on upstream slope.
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Photo 4:  Units 1 & 2 Bottom Ash Ponds: east cell, looking south at crest of east
embankment.

GEI Consultants, Inc. C-2 GEI Project 091330




Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 5:  Units 1 & 2 Bottom Ash Ponds: west cell, looking northwest corner of pond
upstream slope.
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Photo 6: Units 1 & 2 Bottom Ash Ponds: east cell, looking east along upstream slope.
Note fly ash pushed up against the upstream slope.

GEI Consultants, Inc. Cc-3 GEI Project 091330




Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 7:  Units 1 & 2 Bottom Ash Ponds: looking north at carrier pipe penetration of RFP
lining near southwest corner of pond and upstream slope. Note carrier pipe end is
not sealed and would allow seepage directly to embankment at higher pond levels.

-
<
L
=
>
=
O
&
L
s
—
L
)
o
<
-t
o
i
2,
-

Photo 8:  Units 1 & 2 Bottom Ash Ponds: east cell, looking north along downstream toe from near
the southwest corner of east cell. Note disturbed soil at toe along recent pipe trench.

GEI Consultants, Inc. Cc-4 GEI Project 091330




Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 9:  Units 1 & 2 Bottom Ash Ponds: west cell, rodent holes in downstream slope near
northwest corner of west cell.
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Photo 10: Units 1 & 2 Bottom Ash Ponds: west cell, view of over-steepened slope at
downstream toe near northwest corner, most likely caused by excavation for pipe
alignment adjacent to toe.

GEI Consultants, Inc. C-5 GEI Project 091330




Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 11: Units 1 & 2 Bottom Ash Ponds: west cell, view of settlement holes near northwest
corner caused by poor compaction of pipe trench backfill. Similar holes were
found along the entire toe of the Bottom Ash and “A” Pond embankments.
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Photo 12: Units 1 & 2 Bottom Ash Ponds: west cell, view of out-of-service manhole at
northwest corner. Manhole is about 20 feet deep.

GEI Consultants, Inc. C-6 GEI Project 091330




Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 13: Units 1 & 2 Bottom Ash Ponds: east cell, view of ponded seepage water at
downstream toe near northeast corner of east cell. Seepage results from flow
through box culvert that penetrates embankment crest.
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Photo 14: Units 1 & 2 “A” Pond: General view of pond from north embankment, looking
south.

GEI Consultants, Inc. Cc-7 GEI Project 091330




Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 15: Units 1 & 2 “A” Pond: View from northwest corner, looking south at upstream
slope and crest of clay lined pond.
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Photo 16: Units 1 & 2 “A” Pond: looking south at upstream slope of west embankment. Note
minor vegetation.

GEI Consultants, Inc. c-8 GEI Project 091330




Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 17: Units 1 & 2 “A” Pond: looking north at downstream toe and slope of west
embankment. Note disturbed soil of pipe trench backfill along toe.
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Photo 18: Units 1 & 2 STEP Dam: looking along upstream slope from near the right
abutment. Note cell D has not been put in service. At right abutment looking
northwest — upstream slope

GEI Consultants, Inc. C-9 GEI Project 091330




Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 19: Units 1 & 2 STEP Dam — looking to right (southeast) at dam crest. Note the
upstream cell at right (cell D) has not been put in service.
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Photo 20: Units 1 & 2 STEP Dam — upstream slope at clearwell, looking to left. Note RFP
liner.

GEI Consultants, Inc. Cc-10 GEI Project 091330




Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 21: Units 1 & 2 STEP Dam — upstream slope at clearwell, looking to right. Note RFP
liner in good condition and slope appears uniform and regular.
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Photo 22: Units 1 & 2 STEP Dam: erosion on upstream slope due to surface water run-on
near groin at right abutment.

GEI Consultants, Inc. c-11 GEI Project 091330




Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 23: Units 1 & 2 STEP Dam: downstream slope, looking to the right from mid-height
near the center of the dam.
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Photo 24: Units 1 & 2 STEP Dam: downstream toe, looking to the right from near the center
of the dam.

GEI Consultants, Inc. C-12 GEI Project 091330




Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 25: Units 1 & 2 STEP Dam: erosion in groin near right downstream groin caused by
stormwater runoff from a drainage area located to the right of the dam.
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Photo 26: Units 1 & 2 STEP Dam: Emergency spillway, looking downstream.

GEI Consultants, Inc. C-13 GEI Project 091330




Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 27: Units 3 & 4 EHP Main Dam: View of very wide dam crest from left abutment,
looking to the right. The Old Clearwell cell is on the upstream side.
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Photo 28: Units 3 & 4 Main Dam: Fill in topographic low area (saddle) located about 500
feet to the left of left abutment. This fill may constitute part of the Main Dam, but
has not been documented as such.

GEI Consultants, Inc. C-14 GEI Project 091330




Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 29: Units 3 & 4 Main Dam: Looking to right from the left abutment — upstream slope
with soil cement protection that impounds the Old Clearwell.

£ SR

Photo 30: Units 1 & 4 Main Dam: Looking to left from the right abutment — upstream slope
with soil-cement.

-
4
L
>3
-
O
@
Q
L
=
-
L
O
ol
J
=
Q.
Ll
2
-

GEI Consultants, Inc. C-15 GEI Project 091330




Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 31: Units 3 & 4 Main Dam: seepage at left abutment on upstream face. Seep is
above the reservoir elevation and apparently originates from perched water in
adjacent divider berm or in abutment.
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Photo 32: Units 3 & 4 Main Dam: Looking to right at the downstream slope from left
abutment.

GEI Consultants, Inc. C-16 GEI Project 091330




Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 33: Units 3 & 4 Main Dam: Looking to left at downstream slope and toe from the right
groin area.
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Photo 34: Units 3 & 4 Main Dam: Drain sand exposed by rodent activity in right groin drain
system.

GEI Consultants, Inc. cC-17 GEI Project 091330




Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 35: Units 3 & 4 Main dam: Minor surface erosion at about mid-height on downstream
slope near left groin.
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Photo 36: Units 3 & 4 Saddle Dam: View of very wide dam crest from the left abutment,
looking to the right. Cell “G” is impounded to the right.
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Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 37: Units 3 & 4 Saddle Dam: Upstream side of upstream crest at right abutment.
Note heavy sage brush vegetation.
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Photo 38: Units 3 & 4 Saddle Dam: Healed/infilled cracks on crest (originally observed in
association with the 1999 seepage event). Cracks are aligned with the upstream
side of the concrete cutoff wall.
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Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 39: Units 3 & 4 Saddle Dam: Healed/infilled crack on crest (originally observed in
1999 — up to 1 foot wide and several feet deep).
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Photo 40: Units 3 & 4 Saddle Dam: View of upstream slope from near the left abutment.
Note soil-cement erosion protection.
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Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 41: Units 3 & 4 Saddle Dam: Upstream face near mid-point along dam length and
near intersection with “G” cell divider dike. Note minor vegetation on soil cement.
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Photo 42: Units 3 & 4 Saddle Dam: View of downstream slope looking to the right.
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Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009

Photo 43: Units 3 & 4 Saddle Dam: Downstream toe near left abutment.

Photo 44: Units 3 & 4 Saddle Dam: Test pit excavated in 1999 that has not been backfilled.
Granular drain material and broken toe drain pipe was exposed in the test pit.
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Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip
June 2009
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Photo 46: Units 3 & 4 Saddle Dam: Surface erosion near crest at left abutment/downstream groin.
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Coal Ash Impoundment Assessment
Region 8 PPL Montana Colstrip

June 2009

Seepage Location

Photo 47: Units 3 & 4 Saddle Dam: Looking directly downstream at location where the 1999
seepage day-lighted near base of the rock hill. The bare ground marks the
seepage location, which is about 100 yards downstream of the dam toe.

GEI Consultants, Inc.

GEI Project 091330



Appendix D

Reply to Request for Information Under Section 104(e)
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Neil J. Dennehy PPL Montana, LLC “soahadd o
Muanager, Fossil Generation Assets Coletrip Steam Electric Station : Q@;e o o

Tel. 4006.748 5066 Fax 406 743.5000 PO Box 38
nidennchy@ipplweb. com 580 Willow Avenue -apg
Colserip, MT 59323 oo~
'&‘% had -

PPL Montana, LLC

March 26, 2009

Mr. Richard Kinch

US Environmental Protection Agency
Two Potomae Yard

2733 §. Crystal Dr.

5th Fioor; N-5783

Arlington, VA 22202 2733

RE:  Request for Information under Section 104 () of the Comprehensive
Environmental Response, Compensation. and Liability Act, 42 U.S.C. 9604(¢)

Dear Mr. Kinch:

PPL Montana LLLC's Colstrip Steam Electnic Station received the EPA’s Information Collection
Request {ICR) on coal combustion residues (CCR) surface impoundments on March 13, 2009,
Autached is PPL Momtana’s response to the ICR and the associated signed certification stacement.

While this facility only has two disposal impoundments for CCRs, we have included other
smaller impoundments that received wasle waters that have or may have contacted CCRs 2s was
indicated in clarifications on the ICR provided to the Utility Solid Waste Activities Group
(USWAG).

The Colstripjimpoundments are regulaicd in Montana under the Major Facility Siting Act.
Montana also has a Dam Safety Ruole, but it does not regulate the Colstrip impoundments. Since
1988, the Colstrip station has elected (o follow the intent of the Montana Dam Safety Rule and
has had Dam Safely Inspections conducted by a dam safety engineer approximately every live
years.

Il you have any questions or need additional information, please contact Craig Shamory from our
Environmental Management Department al 610-774-5653 or csshamory@pplweb.com.

Sincerely,

A /jwd

CC: Craig Shamory PPL, EMD
Gordon Criswell PPLM



ICR Letter Certification Staternent:

I certify that the information contained in this response to EPA’'s request for information
ard any accompanying documents is true, accurate, and complete. As to the identified
portions of this response for which I cannot personally verify their accuracy, [ certify
under penalty of law that this response and all attachments were prepared in accordance
with a system designed {o assure that qualified personnel properly gather and evaluate the
information submitted. Based on my inquiry of the person or persons who manage the
systemn, those persons directly responsible for gathenng the information, the information
submitted is, to the best of my knowledge, true, accurate, and complete. T am aware that
there are significant penalties for submitting false information, including the possibility
of fines and imprisonment for knowing violations.

Signature: ULl \ el
= =

Name: Neil Deanehy

Title: Myt Fossil Generation Assets, Colstrip Steam Electric Station




PPL response to ICR

Plant Name: Colstrip
Impoundment Name: Units 1&2 Stage Two Evaporation Pond (STEP)

Please provide the information requested below for each surface impoundment or similar
diked or bermed management unit(s) or management units designated as landfills which
receive liguid-borne material for the storage or disposal of residuals or by-products form
the combustion of coal, including, but not limited to, fly ash, boitom ash, boiler slag, or
flue gas emission control residuals, This includes units that no longer receive coat
combustion or by-products, but still contain free liquid.

1.

Relative to the National Inventory of Dams criteria for High, Significant, Low, or
Less-than-Low, please provide the potential hazard rating for cach management
unit and indicate who established the rating, what the basis of the rating is, and
what federal or state agency regulates the unit(s). If the unit(s) does not have a
rating, please note that fact.

In 2005, Maxim Technologies, a division of Tetra Tech, Inc. conducted a Phase |
mspection of this impoundment and followed the Corps of Engineers’ guidelines
1o rate this dam. Based upon height, the dam is classified as an intermediate sized
dam.

Within a short distance downstream of the dam, development includes residences,
businesses, a primary state highway, and a railroad. Sudden failure of this
structure would likely result in extensive property damage and a high potential for
loss of lives. This project is therefore assigned a high hazard potential.

The regulatory agency for this unit is the Montana Department of Environmental
Quality.

What year was the management unit commissioned and expanded?

The STEP pond was commissioned in 1992, 1n 2006, the B cell section of this
unit'was double-lined with 45-mil RFP and leachate collection installed.



3. What materials are temporarily or permanently contained in the unit? Use the
following categories to respond to this question: (1) fly ash; (2) bottom ash: {3)
boiler slag; (4) flue gas emission control residuals; (5) other. If thc management
unit contains more than one type of material, please identify all that apply. Also,
if you identify “other”, please specify the other types of materials that are
temporarily or permanently contained in the unit(s).

Flyash, bottom ash, boiler slag, and flue gas ecmission control residuals are
permanently contained in this unit.

Other type matenals stored in this pond include mill rejects.

4, Was the management unit(s) designed by a Professional Engineer? [s or was the
construction of the waste management unit(s) under the supervision of a
Professional Engineer? Is inspection and monitoring of the safety of the waste
management unit(s) under the supervision of a Professional Engineer?

This unit was designed by a professional engineer and the construction of the unit
was under supervision of a professional engineer. Inspection and monitoring of
the safety of the unit is also under the supervision of a professional engineer.

5. When did the company last assess or evaluate the safety (structural integrity) of
the management unit(s)? Briefly deseribe the credentials of those conduciing the
structural integrity assessments/evaluations. Identify actions taken or planned by
facility personnel as a result of these assessments or evaluations. [f corrective
actions were taken, briefly describe the credentials of those performing the
corrective actions, whether they were company employees or contractors. If the
company plans an assessment or evaluation in the future, when is it expected to
occur?

The company last evaluated the safety of the unit in 2005. Dam safety
inspections began in 1988 and been conducted about every five years since then.
The dam safety inspections have been conducied by Maxim Technologies, a
division of Tetra Tech, Inc. The inspection was conducted by a professional
engineer and reviewed by a professional engineer from Maxim Technologies.

As a result of the 2005 inspection, the following actions were completed:

- repair the cracks, sinkholes, and minor erosion developing directly
aver the return line from the valley drain sump to the darn crest

- repair rill erosion gullies at a pipeline valve on the upstream slope
adjoining D cell

- testrict vehicles from spillway area and provide beter vegetation
- backfil] and compact rodent holes
- 1nitiate a rodent control plan



- continue monthly monitoring of water levels in observation wells and
hour meter on the valley drain sump and have that information
reviewed by hydrogeology consuiting firm Hydromeirics

Corrective actions were taken as directed by the plant environmental engineering
group and involved earth moving contractors, pest control contractors, and a
hydrogeology consuiting firm.

The next dam safety inspection is scheduled for 2009.

When did a State or a Federal regulatory official last inspect or evaluate the safety
(structural integrity) of the management uni(s)? If you are aware of a planned
state or federal inspection or evaluation in the future, when is it expected (o
occur? Please identify the Federal or State regulatory agency or department
which conducted or is planning the inspection or evaluation. Please provide a
copy of the most recent official inspection report or evaluation,

There has not been a safety inspection from a State or Federal regulatory official,
but by a contracted dam safety engineer.

Have assessments or ¢valuaiions, or inspections ¢onducted by State or Federal
regulatory officials conducted within the past year uncovered a safety issue(s)
withithe management unit{s}, and if so, describe the actions that have been or are
being taken to deal with the issue or issues. Please provide any documentation
that you have for these actions.

Not applicable.

What is the surface area (acres) and total storage capacity of each of the
management units? What is the volume of materials currently stored in each of
the management unit(s)? Please pravide the date that the volume measurement(s)
was taken. Please provide the maximum height of the management unit(s). The
basis for determining maximum height is explained later in this Enclosure.

The'STEP has a surface area of 176 acres and a total storage capacity of 4370
acre-feet. As ol September 2006, the unit was estimated at 45% full of material.
The, maximum height of the unit is 88 feet,

Pledse provide a brief history of known spills or unpermitted releases from the
untit within the last ten years, whether or not these were reporied to State or
federal regulatory agencies, For purposes of this question, please include only
releases 1o surface water or to the land (do not include refeases to groundwater).

10/11/99 — a small water spill was observed at the D cell concretc outlet structure.
This spitl (~100 gallons) was contained within 10 feet of the outlet structure



within the boundary of the pond, captured and retumed to the pond. This spill
was reported to the Montana Department of Environmental Quality.

8/29/00 - a small water spill was observed at the C cell concrete outlet structure,
This spill (~50 gallons) was contained within 10 feet of the outlet structure within
the boundary of the pond, captured and returned to the pond. This spill was
reported to the Montana Department of Environmental Quality.

2/1706 — a water spill was observed on the C cell dike. A small hole (~1 in¢h in
diameter) in the HDPE liner was found just below the water leve! and water
flowed through the upper portion of the dike where it exited through a rodent
hole. The pond was lowered and the spill was stopped. The liner was repaired.
The spill (~2000 gallons) moved about 100 feet to the toe of the dike and was
captured in a temporary lined sump and returned to the pond. The spill was
contained within the pond boundary.

. Please identify all current legal owner(s) and operator(s) at the facility.

PPL Montana, LLC — Owner/Operator
Puget Sound Energy, Inc. — Owner



PPL response to ICR

Plant Name: Colstrip
Impoundment Name: Units 1&2 A Pond

Please provide the information requested below for each surface impoundment or similar
diked or bermed management unit(s) or management units designated as landfills which
receive liquid-borne material for the storage or disposal of residuals or by-products form
the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler slag, or
flue gas emission control residuals. This includes units that no longer receive coal
combustion or by-products, but still contain free liquid.

1.

Relative to the National Inventory of Dams criteria for High, Significant, Low, or
Less-than-Low, please provide the potential hazard rating for each management
unit and indicate who established the rating, what the basis of the rating is, and
what federal or state agency regulates the unit(s). If the unii(s) does not have a
rating, please note ihat fact.

About half of this unit is incised, with the west side of the pond extending above
the ground surface. While the drainage in this area is on the plant site, it is
adjacen! to Armells Creek and the town of Colstrip with possible loss of human
life and likely significant property damage and environmental destruction. The
height of this unit is 25 feet and the capacity of the unit is 245 acre-feet. Based on
this information, the 1&2 A Pond is assigned a significant hazard classification.
This pond will be part of the 2009 Dam Safety inspection since part of it sits
above the natural ground level. That inspection will be conducted by Maxim
Technologies, a division of Tetra Tech, Inc.

The regulatory agency for this unit is the Montana Department of Environmental
Quality.

What year was the management unit commissioned and expanded?

The Units 1&2 A Pond was commissioned in 1975, Originally, this pond was
part of the Units 1&2 Flyash Pond, but in 2005, it was removed from service as a
fiyash pond and converied %o a clean water storage pond (stormwater runofT, etc.).



3. What matcrials are temporarily or permanently contained in the unit? Use the
following categories 10 respond to this question: (1} fly ash; (2) bottom ash: (3)
boiler slag; (4) flue gas emission control residuals; (3) other. If the management
unit contains more than one type of material, please identify all that apply. Also,
if you identify “other”, please specify Lhe other types of materials that are
temporarily or permanently contained in the unit{s).

There is 2 small amount of flyash and flue gas emission control residuals lefi in
this pond that have been covered with a geocomposite clay blanket and bottom
ash. The other types of matesials it now receives include dirt and coal from storm
water runoff. '

4. Was the management unit(s) designed by a Pro{essional Engineer? s or was the
construction of the waste management unit(s) under the supervision of a
Professional Engineer? Is inspection and monitoring of the safety of the waste
management unit(s) under the supervision of a Professional Engineer?

This unit was designed by a professional engineer and the construction of the unit
was under supervision of a professional engineer. Monitaring of the safety of the
unit is also under the supervision of a plant professional engineer.

5. When did the company last assess or evaluate the safety (structural integrity) of
the management unil(s)? Briefly describe the credentials of those conducting the
structural integrily sssessments/evaluations. Identify actions taken or planned by
facility personnel as a result of these assessments or evaluations. If corrective
actions were taken, briefly describe the credentials of those perfonmning the
correclive actions, whether they were company employees or contractors. If the
company plans an assessment or evatuation in the future, when is it expected to
occur?

An assessment of the safety (structural integrity) of this unit has nat been
completed since original design and construction. In 2009, this unit will be part
of the dam safety inspection conducted by Maxim Technologies. This inspection
will be conducted by a professional engineer and reviewed by a professional
engineer.

6. When did a State or a Federal regulatory official last inspect or evaluate the safety
{structural integrity) of the management unit(s}? If you are aware of a planned
state or federal inspection or evaluation in the future, when is it expected to
oceur? Please identify the Federal or State regulatory agency or depariment
which conducted or is planning the ingpection or evaluation. Please provide a
copy of the most recent official inspection report or evaluation.

There has not been a safety inspection from a State or Federal regulatory official.



7. Have assessments or evaluations, ar inspections conducted by State or Federal
regulatory officials conducted within the past year uncovered a safety issue(s)
with the management unit(s), and if so, describe the actions that have been or are
being taken to deal with the issue or issues. Please provide any documentation
that you have for these actions,

Not applicable.

8. What is the surface area (acres) and total storage capacity of each of the
management units? What is the volume of materials currently stored in each of
the management unit(s)? Please provide the date that the volume measurement(s)
was taken. Please provide the maximum height of the management unit{s). The
basis for determining maximum height is explained later in this Enclosure.

The 1&2 A Pond has a surface area of 14 acres and a total storage capacity of 245
acre-feet. The volume of malerials currently stored in the unit is about 10% of the
storage capacity. The maximum height of the unit is 25 feet.

9. Please provide a brief history of known spills or unpermitted releases from the
unil within the last ten ycars, whether or not these wete reported to State or
federal regulatory agencies, For purposes of this question, please include oniy
releases 1o surface water or to the land (do not include releases to groundwater).

3/18/03 — A spill of ~2700 galions of water flowed through an abandoned pipe
and settled at the base of the dike on plant property. This water was captured and
returned to the pond and the abandoned pipe was permanently plugged. This spill
was reported 1o the Montana Department of Environmenta) Quality.

10. Please identify all current legal owner(s) and operator(s) at the facility.

PPL Mostana, LLC ~ Qwner/Operator
Puget Sound Energy, Inc. ~ Owner



PPL response to ICR

Plant Name: Colstrip
Impoundment Name: Units 1&2 B Flyash Pond

Please provide the information requested below for each surface impoundment or similar
diked or bermed management unit(s) or management units designated as landfills which
receive liquid-borne material for the storage or disposal of residuals or by-products form
the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler slag, or
flue gas emission control residuals. This includes units that no longer receive coal
combustion or by-products, but still contain free liquid.

L.

Relative 1o the National Inventory of Dams criteria for High, Significant, Low, or
Less-than-Low, please provide the potential hazard rating for each management
unit and indicate who established the rating, what the basis of the rating is, and
what federal or stale agency regulates the unit(s}. If the unit(s) does nat have a
rating, pleasc note that fact.

This unit is incised (completely below grade) and does not have a dam, so it has
been assigned a Less-than-Low hazard rating.

The regulatory agency for this unit is the Montana Depariment of Environmental

Quality.

What year was the management unit commissioned and expanded?

The Units 1&2 B Flyash Pond was commissioned in 1975, In 2004, this unid was
converted to a double-lined 45-mi] RFP pond with leachate collection.

What materials are tempararily or permanentily contained in the unit? Use the
follewing categories to respond to this question: (1) fly ash; (2) bottom ash: (3)
boiler slag; (4) flue gas emission control residuals; (5) other. If the management
unit contains more than one type of material, please identify all that apply. Also,
if you identify “other”, please specify the other types of materials that are
temporarily or pecrmanently contained in the unit(s).

Flyash and flue gas emission control residuals are periodically sent to this unit
when the STEP is not available. Other types of materials like plant floor drains,
and coal system washdown is also contained in this vnait. This material is
lemporarily stored at this unit and every § ~ 10 years it is sent to the 1&2 STEP
fer fipal deposition.



4. Was the management unit(s) designed by a Professional Engineer? Is or was the
construction of the waste management unit(s) under the supervision of a
Professional Engineer? Is inspection and monitoring of the safety of the waste
management unit(s) under the supervision of a Professional Engineer?

This unit was designed by a professional engineer and the construction of the unit
was under supervision of a professional engineer. Monitoring of the safety of the
unit is also under the supervision of a plant professional engineer.

5. When did the company last assess or evaluate the safety (structural integrity) of
the management unit(s)? Briefly describe the credentials of those conducting the
structural integrity assessments/evaluations. Identify actions taken or planned by
facility personnel as a result of these assessments or evaluations. If corrective
actions were laken, briefly describe the credentials of those performing the
corrective actions, whether they were company employees or contractors. 1f the
company plans an assessment or evaluation in the future, when is it expected to
oceur?

An assessment of the safety (structural integrity) of this unit has not been
caompleted since origina! design and construction

6. When did a State or a Federal regulatory official last inspect or evaluate the safety
{structural imegrity) of the management unit(s)? If you are aware of a planned
state or federal inspection or evaiuation in the future, when is it expected to
occur? Please identify the Federal or State regulatory agency or department
which conducted or is planning the inspection or evaluation. Please provide a
copy.of the most recent official inspection report or evaluation.

There has not been a safety inspection from a State or Federal regulatory official.

7. Have assessments or evaluations, or inspections conducted by State ar Federal
regulatory officials conducted within the past year uncovered a safety issve(s)
with the management unit(s), and (f so, describe the actions that have been or are
being taken to deal with the issue or issues. Please provide any documentation
that you have for these actions.

Not applicable.



8.

10.

What is the surface area (acres) and total storage capacity of each of the
managemeni units? What is the volume of materials currently stored in each of
the management unit(s)? Please provide the date that the volume measurement(s)
was laken. Please provide the maximum height of the management unit(s). The
basis for determining maximum height is explained later in this Enclosure.

The 1&2 B Flyash Pond has a surface area of 10 acres and a total storage capacity
of 196 acre-feet. This unit is a temporary storage location for flyash, flue gas
emission control residuals and the volume of materials is ~25% of the unit's
capacity. The maximum height of the unit is 25 feet.

Please provide a brief history of known spills or unpermitted relcases from the
unit within the last ten years, whether or niot these were reported 1o State or
federal regulatory agencies, For purposes of this question, please include only
releases to surface water or to the land (do not include releases to groundwater).

There have been no releases from this unit within the last ten vears.

Piease identify all current legal owner(s) and operator(s) at the facility.

PPL Montana, LL.C — Owner/Operator
Puget Sound Energy, Inc. — Owner



PPL response to ICR

Plant Name: Colstrip
Impoundment Name: Units &2 Bottom Ash Pond

Please provide the information requested below for each surface impoundment or similar
diked or bermed management unit(s) or management units designated as landfills which
receive liquid-borne material for the storage or disposal of residuals or by-products form
the combusuon of coal, including, but not limited to, fly ash, bottom ash, boiler slag, or
flue gas emission control residuals. This includes units that no longer receive coal
combustion or by-products, but still contain free tiquid.

I

Relative to the National Inventory of Dams criteria for High, Significant, Low, or
Less-than-l.ow, please provide the potential hazard rating for each management
unit and indicate who established the rating, what the basis of the rating is. and
what federal or state agency regulates the unit(s). 1 the unit(s) does not have a
rating, please note that fact.

About half of this unit is incised, but the north and west sides of the pond do
extend above the ground surface. While the drainage in this area is on the plant
site, it is adjacent to Armells Creek and the town of Colstrip with possible loss of
humnan life and likely 31gn1ﬁcant property damage and environmental desiruction.
The heaghl of this unit is 25 feet and the capacity of the unit is 73 acre-feet.

Based on this information, the 1&2 Bottom Ash Pond is assigned a significant
hazard classification. This pond will be part of the 2009 Dam Safety inspection
since part of it sits above the natural ground level. That inspection will be
conducted by Maxim Technologies, a division of Tetra Tech, Inc.

The regulatory agency for this unit is the Montana Department of Environmental
Quality.

What year was the management unit commissioned and expanded?

The Units 1&72 Bottlom Ash Pond was commissioned in 1988,

What materials are temporarily or permanently contained in the unit? Use the
following categories to respond to this question: (1) {ly ash; (2) bottom ash: (3)
bailer slag; (4) flue gas emission control residuals; (5) ather. If the management
unit contains more than one type of material, please identify all that apply. Also,
if you idemify “other”, please specify the other types of materials that are
temporarily or permanently contained in the unit(s).

Botiom ash and boiler slag are temporarily contained in this unit. Other materials
that are temporarily contained in this unit include mill rejects. The final
deposition of materials from this vnit is normally the 3&4 EHP.



4. Was the management unit(s) designed by a Professiona! Engineer? [s or was the
construction of the waste management unit(s) under the supervision of a
Professional Engineer? Is inspection and moniioring of the safety of the waste
management unit{s) under the supervision of a Professional Engineer?

This unit was designed by a professional engineer and the construction of the unit
was under supervision of a professional engineer. Monitoring of the safety of the
unit is also under the supervision of a plant professional engineer.

5. When did the company last assess or evaluate the safety (structural integrity) of
the management unit(s)? Briefly describe the credentials of those conducting the
structural integrity assessments/evaluations. ldentify actions taken or planned by
facility persennel as a result of these assessments or evaluations. [f corrective
actions were taken, briefly describe the credentials of those performing the
corrective actions, whether they were company employees or contractors. 1f the
company plans an assessment or evaluation in the future, when is it expected to
occur?

An assessment of the safety (structural integrity) of this unii has not been
completed since original design and construction. In 2009, this unit will be part
of the dam safety inspection conducted by Maxim Technologies. This inspection
will be conducted by a professional engineer and reviewed by a professional
engineer.

6. When did a State or a Federal regulatory official last inspect or evaluate the safety
(structural integrity) of the management unit(s)? If you are aware of a planned
state or federal inspection or evaluation in the future, when is it expected to
occur? Please identify the Federal or State regulatory agency or department
which conducted or is planning the inspection or evaluation. Please provide a
copy of the most recent official inspection report or evaluation.

There has not been a safety inspection {from a State or Federal regulatory official.

7. Have assessments or evaluations, or inspections conducted by State or Federal
regulatory officiats conducted within the past year uncovered a safety issue(s)
with the management unit(s), and if 5o, describe the actions that have been or are
being taken to deal with the issue or issues. Please provide any documentation
that you have for these actions.

Not applicable.



8.

10,

What is the surface area (acres) and total storage capacity of each of the
management units? What is the volume of materials currenily stored in each of
the management unit(s)? Please provide the date that the volume measurement(s)
was taken. Please provide the maximum height of the management unit(s). The
basis for determining maximum height is explained later in this Enciosure.

The 1&2 Bottom Ash Pond has a surface area of 7 acres and a total storage
capacity of 73 acre-feet. This unit is a temporary storage location for bottom ash,
with the bottom ash being removed to its final location on a weekly basiz. The
maximum height of the unit is 25 feet.

Pleasg provide a brief history of known spills or unpermitted releases from the
unit within the last ten years, whether or not these were reported to State or
federal regulatory agencies: For purposes of this question, please include only
releases to surface water or to the land (do not include releases to groundwater).

There have been no releases from this unit within the last ten years.

Please identify all current legal owner(s) and operator(s) at the facility.

PPL Montana, LLC — Owner/Operator
Puget Sound Energy, Inc. — Owner



PPL response to ICR

Plant Name: Colstrip
Impoundment Name: Units 1&2 C Pond

Please provide the information requested below for each surface impoundment or similar
diked or bermed management unit(s) or management units designated as landfills which
receive liguid-borne material for the storage or disposal of residuals or by-products form
the combustion of ceal, including, but not limited to, fly ash, bottom ash, boiler slag, or
flue gas emission control residuals. This includes units that no longer receive coal
cornbustion or by-products, but stitl contain free liquid.

1.

Relative to the Nationa! Inventory of Dams criteria for High, Significant, Low, or
Less-than-Low, please provide the potential hazard rating for each management
unit and indicate who established the rating, what the basis of the rating is, and
what federal or state agency regulates the unii(s). If the unit(s) does not have a
rating, please note that fact.

The majority of this unit is tncised, but does contain one corner (northwest) that
exlends above the ground susface. The drainage in this area is on the plant site
toward a laydown area, with no probable loss of human life and low economic
and environmental losses. The height of the southwest corner is 14 feet and the
capacity of the unit is 400 acre-feet. Based on this information, the 1&2 C Pond
is assigned a low hazard classification. This pond will be pan of the 2009 Dam
Safety tnspeclion since part of it sits above the natural ground leve!l, That
inspection will be conducted by Maxim Technologies, a division of Tetra Tech,
Inc.

The regulatory agency for this unit is the Montana Department of Environmental
Quality.

What year was the management unit commissioned and expanded?

The Units 1&2 C Pond was commisstoned in 1978. Originally, this pond was
used as a cooling tower blowdown pond, and in 1987 it was divided into 2
sections. Since 2003, this pond is used to store raw water and storm water runoff
from A pond. Water from this pond is used for road dust conirol.



3. What matcrials are temporarily or permanently contained in the unit? Use the
following categories 10 respond to this question: (1) fly ash; (2) bottom ash: (3)
boiler slag; (4) flue gas emission contro) residuals; (5) other. If the management
unit contains more than one type of material, please identify all that apply. Also,
if you idemify “other”, please specify the other types of materials that are
tempararily or permanently contained in the unit(s).

Other materials that are contained in this pond are cooling tower blowdown and
water from the 1&2 A Pond. This pond is included in this survey because it gets
water from the 1&2 A Pond which had in the past received flyash and flue gas
cmission control residuals.

4, Was {he management uni(s) designed by a Professional Engineer? Is or was the
construction of the waste management unit(s) under the supervision of a
Professional Engineer? Is inspeciion and monitoring of the safety of the waste
management unit(s) under the supervision of a Professional Engineer?

This unit was designed by a professional engineer and the construction of the unit
was Under supcrvision of a professional engineer. Monitoring of the safety of (he
unit is also under the supervision of a plant professional engineer.

5. When did the company last assess or evaluate the safety (structural integrity) of
the management unit(s)? Briefly describe the credentials of those conducting the
structural integrity assessments/evaluations. Identify actions taken or planned by
facility personnel as a result of these assessments or evaluations. [f corrective
actions were laken, briefly describe the credentials of those performing the
corrective actions, whether they were company employees or contractors. If the
company plans an assessment or evaluation in the future, when is it expected ta
oceur?

An assessment of the safety (structural integrity) of this unit has not been
completed since original design and construction. In 2009, this anit will be parl
of the dam safety inspection conducted by Maxim Technologies. This inspection
will be conducted by a professional engineer and reviewed by a professional
gngineer,

6. When did a State or a Federal regulatory official [ast inspect or cvaluate the safety
(structural integrity) of the management unit{s)? If you are aware of a planned
siate or federal inspection or evaluation in the future, when is it expected to
oceur? Please identify the Federal or State regulatory agency or department
which conducted or is planning the inspection or evaluation. Please provide a
copy of the most recent official inspection report or evaluation.

There has not been a safety (structural integrity) inspection from a State or
Fedéral regulatory official.



7. Have assessments or cvaluations, or inspections conducted by State or Federal
regulatory officials conducted within the past year uncovered a safety issue(s)
with the management unit(s), and if so, describe the actions that have been or are
being taken to deal with the issue or issues, Please provide any documentation
that you have for these actions.

Not applicable.

8. What is the surface area (acres) and total storage capacity of each of the
management units? What is the volume of materials currently stored in each of
the management unit(s)? Please provide the date that the volume measurement(s)
was taken. Please provide the maximum height of the management unit(s). The
basis for determining maximum height is explained later in this Enclosure.

~ The 1&2 C Pond has a surface area 0f 20.5 acres and a total storage capacity of
400 acre-feet. The volume of materials currently stored in the unit is about 10%
of the storage capacity. The maximum height of the unit is 14 feet.

9. Please provide a brief history of known spills or unpermitted releases from the
unit within the last ten years, whether or not these were reported to State or
federal regulatory agencies. For purposes of this question, please include only
releases to surface water or to the land (do not include releases to groundwater).

There have been no releases from this unit within the last ten years.

10. Please identify all current legal owner(s) and operator(s) at the facility.

PPL Montana, LLC —~ Owner/Operator
Puget Sound Energy, Inc. — Owner



PPL response to ICR

Plant Name: Colstrip
Impoundment Name: Units 3&4 Effluent Holding Pond (EHP)

Please pravide the information requested below for each surface impoundment or similar
diked or bermed management unil(s) or management units designated as landfills which
receive liquid-borne material for the storage or disposal of residuals or by-products form
the combustion of coal, including, but not limited to, fly ash, boltom ash, boiler slag, or
flue gas emission control residuals. This includes units that no longer receive coal
combustion or by-products, but still contain free liquid.

1.

Relative to the National Inventory of Dams criteria for High, Significant, Low, or
Less-than-Low, please provide the potential hazard rating for each management
unit and indicate who established the rating, what the basis of the rating is, and
what federal or statc agency regulates the unit(s). If the unit(s) does not have a
rating, please notc that fact.

In 2005, Maxim Technologies, a division of Tetra Tech, Inc. conducted a Phase |
inspéction of this impoundment and followed the Corps of Engineers’ guidelines
to rate this dam. Based upon height, the main dam is classificd as a large sized

dam and the saddic dam is classified as an intermediate sized dam.

The area downstream from the dams is a combination of rural, range land, and
agricultural land. The ncarest structure is Jocated aboul eight miles away.
Sudden failure of this structure would dissipate in the relatively broad, {lat
drairage valleys of Cow Creek and Rosebud Creek. Damage to private and
county roads is expected to be minimal and slow flooding of isolated farm
buildings and residences is possible, but the potential for loss of life appears to be
low. This project is therefore assigned a low hazard potential.

The reguiatory agency for this unit is the Montaoa Departiment of Environmental
Quality.

What year was the management unit commissioned and expanded?
The EHP pond was commissioned in 1983.



3. What materials are temporarily or permanently contained in the unit? Use the
following categories to respond to this question: (1) fly ash; (2) bottom ash: (3)
boiler slag; (4) flue gas emission control residuals; (5) other. If the management
unit contains more than one type of material, please identify all that apply. Also,
if you identify “other”, please specify the other types of materials that are
temporarily or permanently contained in the unit(s).

Flyash, bottom ash, boiler slag, and flue gas emission control residuals are
permanently contained in this unit.

Other types of materials stored in this unit include plant floor drains, cooling
tower blowdown, demineralizer neutralization sump discharge, mill rejects, and
periodic boiler waterside chemical cleaning solution.

4. Was the management unit(s) designed by a Professional Engineer? [s or was the
construction of the waste management unjt(s) under the supervision of a
Professional Engineer? Is inspection and monitoring of the safety of the waste
management unit(s) under the supervision of a Professional Engineer?

" This unit was designed by a professional engineer and the construction of the unit

was under supervision of a professional engineer. Inspection and monitoring of
the safety of the unit is also under the supervision of a professional engineer.



5. When did the company last assess or evaluate the safety (structural integrity) of
the management unit(s)? Briefly describe the credentials of those conducting the
structural integrity assessments/evaluations. Identify actions taken or planned by
facility personnel as a result of these assessments or evaluations. If corrective
actions were taken, briefly describe the credentials of those performing the
correclive actions, whether they were company employees or contractors. If the

| . . v
company plans an assessment or evaluation in the future, when is it expected to
occur?

The «-'company Jast evaluated the safety of the unit in 2005. Dam safety
inspections began in 1988 and been conducted about every five years since then.
The dam safety inspections have been conducted by Maxim Technologies, a
division of Tetra Tech, Inc. The inspection was conducted by a professional
cugi‘xlncer and reviewed by a professional engineer from Maxim Technologies.

As a'result of the 2005 inspection, the following actions were completed:
- repair erosion damage to the groins and abutments of the Saddle Dam.

- remediate and monitor the seepage from the hillside in the natural
ground opposite the toe of the main dam

- continue to monitor cracks, slope movement, monitoring wells on the
crest of the Saddle Dam. This data was reviewed annually by a
consultent (Womack Associates) familiar with dam design.

- backfilled and compacted rodent holes
- initiated a rodent control plan

- continued monthly monitaring of water levels in observation wells and
hour meter on the valley drain sump and had that information
reviewed by hydrogeology consulting firm Hydrometrics

- repair gully crosion in the left downstream groin of the Main Dam.
Place rock where necessary and revegetate where possible.

Cortective actions were taken as directed by the plant environmenial engineering
group and involved earth moving contractors, pest control contractors, and a
hydrogeology consulting firm.

The next dam safety inspection is scheduled for 2009.

6. When did a Stale or a Federal regulatory official last inspect or evaluate the safety
(structural integrity) of the management unit(s)? [f you are aware of a planned
state or federal inspection or evaluation in the future, when is it expected to
occur? Please identify the Federal or State regulatory agency or department
which conducted or is planning the inspection or evalnation. Please provide a
copy of the most recent official inspection report or evaluation.

Thére has not been a safety inspection from a Siate or Federal regulatory official,
but by a contracted dam safety engineer.



7. Have assessments or evaluations, or inspections conducted by State or Federal
regulatory officials conducted within the past year uncovered a safety issue(s)
with the management unit(s), and if so, describe the actions that have been or are
being taken to deal with the issue or issues. Please provide any documentation
that you have for these actions.

Not applicable.

8. What is the surface area (acres) and total storage capacity of each of the
management units? What is the volume of materials currently stored in each of
the management unit(s)? Please provide the date that the volume measurement(s)
was taken. Please provide the maximum height of the management unit(s). The
basis for determining maximum height is explained later in this Enclosure,

The EHP has a surface area of 367 acres and a total storage capacity of 17000
acre-feet. As ot April 2005, the unit was estimated at 55% full of material, The
raaximum height of the unit is 138 feet.

9. Please provide a bref history of known spills or unpermitted releases from the
unit within the last ten years, whether or not these were reported to State or
federal regulatory agencies. For purposes of this question, please include only
releases to surface water or to the land (do not include releases to groundwater).

- 12/21/99 - Water from the pond escaped underground and surfaced on the hillside
just downgradient of the Saddle Dam. Surface water moved about 100 yards
befote it was captured in the Saddle Dam Valley Drain collection system and
returned to the EHP. All spilled water (~1 million gallons) was contained on
plant property and captured within ~100 yards of the Saddle Dam. This spill was
reported to the Montana Department of Eavironmental Quality.

9/28/04 — Water from the pond escaped underground and surfaced on the hillside
south of the EHP. Surface water moved about 300 yards before it was captured
behind a berm and returned to the EHP. All spilled water (-9 million gallons)
occurred on land currently owned by the planmt. This spill was reported to the
Montana Department of Environmental Quality.

1/25/05 — Water from the pond escaped underground and surfaced on the hillside
wesl of the EHP. This spill is related to the 5/28/04 incident, only in a different
arca. Surface water moved about 100 yards before it was captured behind a berm
and returned to the EHP. All spilled water (~4.5 million gallons) occurred on
{and currently owned by the plant. This spill was reported to the Montana
Department of Environmental Quality.



{0. Please ideniify all current legal owner(s) and operator(s) at the facility.

PPL Plviomana, LLC = Owner/Operator
Avista Corporation — Owner
NorthWestern Energy ~ Owner
Pacificorp Energy — Owner

Portland General Electric - Owner
Puget Sound Energy, Inc. — Owner



PPL response to ICR

Plant Name: Colstrip
Impoundment Name: Units 3&4 Bottom Ash Pond

Please provide the information requested below for each surface impoundment or similar
diked or bermed management unit(s) or management units designated as landfills which
receive ligquid-borme material for the storage or disposal of residuals or by-products form
the combustion of coal, inciuding, but not limited to, fly ash, bottom ash, boiler slag, or
flue gas emission control residuais. This includes units that no longer receive coal
combustion or by-products, but still contain free liquid.

1. Relative to the National Inventory of Dams criteria for High, Significant, Low, or
Less-than-Low, please provide the potential hazard rating for each management
unit and indicate who established the rating, what the basts of the rating is, and
what federal or state agency regulates the unit(s). If the unii{s) does not have a
rating, please note that fact.

The majonty of this unit is in¢ised, but does contain one comer (southwest) that
extends above the pround surface. The drainage in this area is on the plant site
toward a laydown area, with no probable loss of human life and low economic
and environmental losses. The height of the southwest corner is 14 feet and the
capacity of the unit is 38.4 acre-feet. Based on this information, the 3&4 Bottom
Ash Pond is assigned a low hazard classification. This pond will be part of the
2009 Dam Safety inspection since part of it sits above the natural ground level.
That inspection will be conducted by Maxim Technologies, a division of Tewra
Tech, Inc. :

The regulatory agency for this unit is the Montana Department of Environmental

Quality.

2, What year was the management unit commissioned and expanded?
The 3&4 Bottom Ash Pond was comumissioned in 1983.



What, materials are temporarily or permanently contained in the unit? Use the
following categories to respond to this question: (1) fly ash; (2) bottom ash: (3)
boiler slag; (4) flue gas emission control tesiduals; (5) other. If the management
unit contains more than one type of material, please identify all that apply, Also,
if you identify “other”, please specify the other types of materials that are
temporarily or permanently contained in the unit(s).

Bottom ash and boiler slag are \emporarily contained in this unit. Other types of
materials slored in this unit include plant floor drains, demineralizer neviralization
sump discharge, and mill rejects. The final deposition of materials from this unit
is the 3&4 EHP.

Was the management unit(s) designed by a Professional Engineer? Is or was the
construction of the waste management unit(s) under the supervision of a
Professional Engineer? Is inspection and monitoring of the safery of the waste
management unit(s) under the supervision of a Professional Engineer?

This unit was designed by a professionai engineer and the construction of the unis
was under supervision of a professional engineer. Monitoring of the structural
integrity of the unit is also under the supervision of a plant professional engineer.

When did the company last assess or evaluate the safety (structural integrity) of
the management unit(s)? Briefly describe the credentials of those conducting the
structural integrity assessments/evaluations. Identify actions taken or planned by
facility personnel as a result of these assessments or evaluations. If corrective
actions were taken, briefly describe the credentials of those performing the -
corrective actions, whether they were company employees or contractors, [f the
company plans an assessment or evaluation in the future, when is it expected to
oceur? :

An assessment of the safety (structural integrity) of this unit has not been
completed since original design and construction. In 2009, this unit will be part
of the dam safety inspection conducted by Maxim Technologies. This inspection
will be conducted by a professional engineer and reviewed by a professional
engineer.



6. When did a State or a Federal regulatory official last inspect or evaluate the safety
(structural integrity) of the management unit(s)? If you are aware of a planned
state or federal inspection or evaluation in the future, when is it expected to
occur? Please identify the Federal or State regulatory agency or department
which conducted or is planning the inspection or evaluation. Please pravide a
copy of the most recent official inspection report or evaluation.

There has not been a safety (structural integrity) inspection from a State or
Federal regulatory official.

7. Have assessments or evaluations, or inspections conducted by State or Federal
regulatory officials conducted within the past year uncovered a safety issue(s)
with the management unit(s), and if so, deseribe the actions that have been or are
being taken to deal with the issue or issues. Please provide any documentation
that you have for these actions.

Not applicable,

8. Whal is the surface area (acres) and total storage capacity of each of the
management units? What is the volume of materials currently stored in ¢ach of
the management unit(s)? Please provide the date that the volume measurement(s)
was taken, Please provide the maximum height of the management unit(s). The
basis for determining maximum height is explained later in this Enclosure.

The 3&4 Bottom Ash Pond has a surface area of 7.6 acres and a total storage
capacity of 38.4 acre-feet. This unit is a temporary storage location for bottom
ash, with the bottom ash being removed to its final location on & weekly basis.
The maximum height of the unit is 14 feet.

9. Please provide a brief history of known spills or unpermitted releases from the
unit within the last ten years, whether or nol these were reported to State or
federal regulatory agencies. For purposes of this question, please include only
releases ta surface water or to the land (do not include releases to groundwater).

There have been no releases from this unit within the last ten years.

10. Pleasc identify all current legal owner(s) and operator(s) al the facility.

. PPL Montana, LLC — Owner/Operator
Avista Corporation — Owner
NorthWestcrn Energy — Owner
Pacificorp Energy — Owner
Portland General Electric - Owner
Puget Sound Energy, Inc. — Owner



PPL response to ICR.

Plant Name: Colstrip
Impoundment Name: Units 3&4 Scrubber Drain Collection Pond

Please provide the information requested below for each surface impoundment or similar
diked or bermed management unit(s) or management units designated as landfills which
receive liquid-borne material for the storage or disposal of residuals or by-products form
the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler slag, or
flue gas emission control residuals. This includes units that no longer receive coal
combustion or by-products, but still contain free liquid.

1,

Rela&livc to the National {nventory of Dams criteria for High, Significant, Low, or
Less-than-Low, please provide the potential hazard rating for each management
unit and indicate who established the rating, what the basis of the rating is, and
what federal or state agency regulates the unit(s). If the unit(s) does not have a
rating, please note that fact.

This unit is incised (completely below grade) and does not have a dam, so it has
been assigned a Less-than-Low hazard rating.

The fegulatory agency for this unit is the Montana Department of Environmental
Quality.

What year was the management unit commissioned and expanded?

The Units 3&4 Scrubber Drain Collection Pond was commissioned in 1983, This
unil was removed from service in 1999 and no longer receives scrubber water.

What materials are temporarily or permanently contained in the unit? Use the
following categories to respond to this question: (1) fly ash; (2} bottom ash: (3)
boiler slag; (4) flue gas emission control residuals; (3) other. If the management
unit contains more than one type of material, please identify all that apply. Also,
if you identify “other”, please specify the other types of materials that are
temporarily or permanently contained in the unit(s).

Flyash and flue gas emission control residuals were periodically sent to this unit
as it provided waler to the scrubber building flush and drain system. Thereis a
small amount of scrubber residue lefl in this unil.



4. Was the management umit(s) designed by a Professional Engineer? s or was the
construction of the wasle management unit(s) under the supcrvision of a
Professional Engineer? Is inspection and monitoring of the safety of the waste
management unit(s) under the supervision of a Professional Engineer?

This unit was designed by a professional engineer and the construction of the unit
was under supervision of a professional engineer. Monitoring of the safety of the
unit was also under the supervision of a plant professional engineer.

5. When did the company last assess or evaluate the safety (structural integrity) of
the management unit(s)? Briefly describe the credentials of those conducting the
structural integrity assessments/evaluations. Identify actions taken or planned by
facility personne! as a result of these assessments or evaluations. If corrective
actions were taken, briefly describe the credentials of those performing the
corrective actions, whether they were company employees or contractors. If the
company plans an assessment or evaluation in the future, when is it expected to
occur?

An assessment of the safety (structural integrity) of this unit has not been
completed since original design and construction

6. When did a State or a Federal regulatory official last inspect or evaluate the safety
(structural integrity) of the management unit(s)? If you are aware of a planned
state or federal inspection or evaluation in the future, when is it expected to
occur? Please identify the Federal or State regulatory agency or department
which conducted or is planning the inspection or evaluation. Please provide a
copy of the most recent official inspection report or evalualion.

There has not been a safety inspection from a State or Federal regulatory official.

7. Have assessments or evaluations, or inspections conducted by State or Federal
regulatory officials conducted within the past year uncovered a safety issue(s)
with the management unit(s), and if so, describe the actions that have been or are
being taken to dcal with the issue or issues. Please provide any documentation
that you have for these actions.

Not applicable.



8.

10.

What is the surface area (acres) and total storage capacity of each of the
management units? What is the volume of materials currently stored in each of
the management umt(s)? Please provide the date that the volume measurement(s)
was taken. Please provide the maximum height of the management unit(s). The
basis Ifcur determining maximum height is explained later in this Enclosure,

The 3&4 Scrubber Drain Collection Pond has a surface area of 6 acres and a total
storage capacity of 72 acre-feet. This unit is no Jonger in service, but it contains a
small amount of flyash and flue gas emission control residuals. The volume of
those materials is estimated at <10% of the unit’s capacity.

Please provide a brief history ot known spills or unpermitted releases from the
unit within the last ten years, whether or not these were reported to State ot
federal regulatory agencies. For purposes of this question, please inciude only
releases to surface water or to the land (do not include releases to groundwater).

There have been no releases from this unit within the last ten years.

Please identify all current legal owner(s) and operator(s) at the facility,

PPL Montana, LLC - Owner/Operator
Avista Corporation — Owner
NorthWestern Energy — Owner
Pacificorp Energy — Owner

Portland General Electric - Owner
Puget Sound Energy, Inc. — Owner



PPL response to ICR

Plant Name: Colstrip
Impoundment Name: Umnits 3&4 Scrubber Wash Tray Pond

Please provide the information requested below for each surface impoundment or similar
diked ar bermned management unit(s) or management units designated as [andfills which
receive liquid-borne matenal for the storage or disposal of residuals or by-products form
the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler slag, or
flue gas emission control residuals. This includes units that no longer receive coal
combustion or by-products, but still contain free liquid.

1.

Relative to the National Inventory of Dams criteria for High, Significant, Low, or
Less-than-Low, please provide the potential hazard rating for each management
usit and indicate who established the rating, what the basis of the rating is, and
what federal or state agency regulates the unit(s). If the unit(s) does not have a
rating, please note that fact. |

This majonty of this unit 1s incised (completely below grade), but the northwest
bank does contain a small dike about 10 feet in height. This unit is assigned a low
hazard rating since it is no longer in service and does not contain scrubber water.
The small amount of solids remaining in the pond is in a dry form.

The regulatory agency for this unit is the Montana Department of Environmental
Quality.

What year was the management unit comunissioned and expanded?

The Units 3&4 Scrubber Wash Tray Pond was commisstoned in 1983. This unit
was removed from service in 1995 and no longer receives scrubber water.

What materials are temporarily or penmnanently conteined in the unit? Usc the
following categories to respond to this question: (1) fly ash; (2) bottom ash: (3)
boiler slag; {4) flue gas emission control residuals; (5) other. 1f the management
unit contains more than one type of matenal, please identify all that apply. Also,
tf you identify “other”, please specify the other types of matenals that are
temporarily or permanently contained in-the unit(s).

Fiyash and fiue gas emission control residuals were periodically sent to this unit
as it provided water to the scrubber wash tray system. There is a small amount of
scrubber residue left in this omt.



4. Was the management unii(s) designed by a Professional Engineer? Is or was the
construction of the waste management unit(s) under the supervision of a
Professional Engincer? [s inspection and monitoring of the safety of the waste
management unit(s) under the supervision of a Professional Engineer?

This tlmi't was designed by a professional engineer and the construction of the unit
was under supervision of a professional engineer. Monitoring of the safety of the
unit was also under the supervision of a plant professional engineer.

5. When did the company last assess or evaluate the safety (structural integrity) of
the management unit(s)? Briefly describe the credentials of those canducting the
structural integrity assessments/evaluations. ldentify actions taken or planned by
faci]iliy personnel as a resuft of these assessments or evaluations. If corrective
actions were taken, briefly describe the credentials of those performing the
corrective actions, whether they were company employees or contractors. [f the
company plans an assessment or evaluation in the future, when is it expected to
oceur?

An assessment of the safety (structural integrity) of this unit has not been
completed since original design and construction

6. When did a State or a Federal regulatory official last inspect or evatuate the safety
(structural integrity) of the management unit(s)? If you are aware of a planned
statc or federal inspection or e¢valuation in the future, when is it expected to
occur? Please identify the Federal or State regulatory agency or department
which conducted or is planning the inspection or evaluation. Please provide a
copyiof the most recent oftictal inspection report or evaluation.

There has not been a safety inspection from a State or Federal regulatory otficial.

7. Have assessments or evaluations, or inspections conducted by State or Federal
regulatory officials conducted within the past year uncovered a safety issue(s)
with the management unit(s), and if so, describe the actions that have been or are
being taken to deal with the issue or issues. Please provide any documentation
that you have for these actions.

Not applicable.



8.

10.

What is the surface area (acres) and total storage capacity of each of the
management units? What is the volume of materials currently stored in each of
the management unit(s)? Please provide the date that the volume measurement(s)
was taken. Please provide the maximum height of the management unit(s). The
basis for determining maximum height is explained later in this Enclosure.

The 3&4 Scrubber Wash Tray Pond has a surface area of 8 acres and a total
storage capacity of 85 acre-feet. This unit is no longer in service, but it contains a
small amount of flyash and flue gas emission control residuals. The volume of
those materials is estimated at ~20% of the unit’s capacity, The majority of this
unit is incised, but the northwest side has a dike with a height of approximately 10
feet. :

Please provide a brief history of known spills or unpermitted releases from the
unit within the last ten years, whether or not these were reported to State or
federal regulatory agencies. For purposes of this question, please include only
releases to surface water or to the land (do not include releases to groundwater).

There have been no releases from this unit within the last ten years.

Please identify all current legal owner(s) and operator(s) at the facility.

PPL Montana, LLC -~ Owner/Operator
Avista Corporation — Owner
NorthWestern Energy — Owner
Pacificorp Energy — Owner

Portland General Electric - Owner
Puget Sound Energy, Inc. - Owner



Appendix E

Stability Evaluation for Units 1 & 2 Bottom Ash and “A” Ponds
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PPL Montana, Colstrip Facility
Units 1 & 2 On-Site Pond Embankments

Section "A"

Steady State Seepage

Name: Shell  Unit Weight: 1220 Cohesion: 0  Phi: 33
Name: Core  Unit Weight: 120 Cohesion: 0  Phi: 33.5
Name: Foundation  Unit Weight: 120 Cohesion: 0  Phi: 32
Name: Bedrock  Unit Weight: 130  Cohesion: 4000  Phi: O
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PPL Montana, Colstrip Facility

Units 1 & 2 On-Site Pond Embankments
Section "A"

Rapid Drawdown

Name: Shell  Unit Weight: 120 Cohesion: 0  Phi: 33  Drawdown Total Cohesion: 750 Drawdown Total Phi: 22.5
Name: Core  Unit Weight: 120 Cohesion: 0  Phi: 33.5 Drawdown Total Cohesion: 1000 Drawdown Total Phi: 13

Name: Foundation  Unit Weight: 120 Cohesion: 0 Phi: 32  Drawdown Total Cohesion: 700 Drawdown Total Phi: 17.5
Name: Bedrock  Unit Weight: 130  Cohesion: 4000 Phi: 0 Drawdown Total Cohesion: 4000 Drawdown Total Phi: 0
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PPL Montana, Colstrip Facility

Units 1 & 2 On-Site Pond Embankments
Section "B"

Steady State Seepage

Name: Shell  Unit Weight: 120 Cohesion: 0  Phi: 33
Name: Core  Unit Weight: 120 Cohesion: 0  Phi: 33.5
Name: Foundation  Unit Weight: 120 Cohesion: 0  Phi: 32
Name: Bedrock  Unit Weight: 130 Cohesion: 4000 Phi: 0
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PPL Montana, Colstrip Facility

Units 1 & 2 On-Site Pond Embankments
Section "B"

Seismic: Acceleration = 0.05g

Name: Shell  Unit Weight: 120 Cohesion: 0  Phi: 33
Name: Core  Unit Weight: 120 Cohesion: 0  Phi: 33.5
Name: Foundation  Unit Weight: 120 Cohesion: 0  Phi: 32
Name: Bedrock  Unit Weight: 130  Cohesion: 4000 Phi: 0
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Name: Shell
Name: Core
Name: Foundation

Name: Bedrock

Unit Weight: 120

Cohesion: 0

l

PPL Montana, Colstrip Facility

Units 1 & 2 On-Site Pond Embankments
Section "B"

Rapid Drawdown

Unit Weight: 120 Cohesion: 0 Phi: 33 Drawdown Total Cohesion: 750 Drawdown Total Phi: 22.5
Unit Weight: 120 Cohesion: 0 Phi: 33.5 Drawdown Total Cohesion: 1000 Drawdown Total Phi: 13

Phi: 32 Drawdown Total Cohesion: 700 Drawdown Total Phi: 17.5
Unit Weight: 130  Cohesion: 4000 Phi: 0

Drawdown Total Cohesion: 4000 Drawdown Total Phi: 0
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