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1.0 INTRODUCTION & PROJECT DESCRIPTION
1.1 Introduction

CHA was contracted by Lockheed Martin (a contractor to the United States Environmental
Protection Agency) to perform site assessments of selected coal combustion surface
impoundments (Project #0-381 Coal Combustion Surface Impoundments/Dam Safety
Inspections). As part of this contract, CHA was assigned to perform a site assessment of
Northern States Power Company-Minnesota’s (d/b/a of Xcel Energy) Sherburne County Power

Station, located in Becker, Minnesota as shown on Figure 1 — Project Location Map.

CHA made a site visit on September 16, 2009 to inventory coal combustion surface
impoundments at the facility, to perform visual observations of the impoundment dikes, and to
collect relevant information regarding the Bottom Ash Pond, Pond No. 1, Pond No. 2 and Pond
No. 3 impoundments.

CHA engineers Malcolm Hargraves, P.E. and Anthony Stellato, P.E. were accompanied by the

following individuals:

Company or Organization Name Name
McCain and Associates, Inc. John R. McCain, P.E., Principal Engineer
Minnesota DNR, Dam Safety Section Jason Boyle, State Dam Safety Engineer

US Environmental Protection Agency Region 5 Nate Nemani, RCRA Corr. Action Manager

NSPM Steve Bluhm, Sr. Plant Engineer
NSPM Daniel J. Orr, Sr. Environmental Analyst
NSPM Mary Dieltz, Manager, Environmental Services
NSPM Roger Clarke, Manager, Waste and Remediation
NSPM Scott Thomas, Engineer
NSPM Chuck Donkers, Geologist
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1.2 Project Background

The Bottom Ash Pond, Pond No. 2 and Pond No. 3 at the Sherburne County Power Station are
regulated by the Minnesota Department of Natural Resources, Dam Safety Section. These
impoundments are referenced by the Minnesota Department of Natural Resources (MNDNR) as
File No. MNO00980 for the Bottom Ash Pond and as File No. MN01535 for Ponds No. 1, No. 2
and No. 3. These impoundments are classified by the state as Class Il structures (Significant
Hazard). Minnesota's dam safety law defines a Class Il hazard classification as one having
possible health hazard or probable loss of high-value property, damage to secondary highways,
railroads or other public utilities, or limited direct or indirect economic loss to the public as a

result of a failure.

These impoundments have been given a “significant” hazard rating, as shown on the EPA Coal
Combustion Dam Inspection Checklists and Coal Combustion Waste (CCW) Impoundment
Inspection Forms included Appendix A, based on the potential for environmental damage in the

event of a catastrophic failure of the impoundment dikes.

Pond No. 1 at the facility is permanently closed and is currently being dewatered. MNDNR still
lists the pond as an active dam. A NSPM site engineer has estimated the Pond No. 1

impoundment as having a classification of “Low Hazard”.

This impoundment has been given a “low” hazard rating, as shown on the EPA Coal Combustion
Dam Inspection Checklist and Coal Combustion Waste (CCW) Impoundment Inspection Form
included Appendix A.

1.2.1 State Issued Permits

NSPM has received the following state issued permits for the impoundments at the Sherburne

County Power Station:
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« The Minnesota Pollution Control Agency (MPCA) has issued to Xcel Energy National
Pollutant Discharge Elimination System (NPDES)/ State Disposal System (SDS) Permit
No. MNO0002186 authorizing discharge under the NPDES to the Mississippi River in
accordance with effluent limitations, monitoring requirements and other conditions set
forth in the permit. The permit became effective on August 21, 2009 and will expire on
July 31, 2014.

« Minnesota Department of Natural Resources — Division of Water Permit No. 83-3152 for
the Scrubber Solids Ponds (Ponds No. 2 and 3) and Permit No. 83-3022 for the Bottom
Ash Pond. Numerous applications for modifications to the permit have been submitted to
MNDNR and approved for modifications to the ponds. As noted in Sections 1.3.1
through 1.3.4 modifications have included vertical expansions and final closure and

capping plans.

1.3 Site Description and Location

The Sherburne County Power Station is located approximately two miles north of Interstate 94 in
Becker, Minnesota. Figure 2 — Photo Site Plan shows the locations of the Bottom Ash Pond,
Pond No. 1, Pond No. 2 and Pond No. 3. The Mississippi River is located approximately 0.3
miles to the southwest of the ponds. An aerial photograph of the region indicating the location of
the Sherburne County Power Plant and identifying schools, hospitals, or other critical
infrastructure located within approximately five miles down gradient of the primary and

secondary ash ponds is provided as Figure 7 — Critical Infrastructure Map.

Bottom ash generated at each of the three generating units at the Sherburne County Power Plant
is hydraulically transported to the Bottom Ash Pond which temporarily stores the ash until it can

be removed from the pond. The Bottom Ash Pond is described in greater detail in Section 1.3.1.

Fly ash and scrubber solids from Generating Units 1 and 2 are hydraulically transported to Pond

No. 2 and Pond No. 3. The ponds allow for the settlement of solids and will provide permanent
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disposal after dewatering and capping. Pond No. 2 is in the final stage of filling and
approximately 40% of the pond is closed with a geomembrane cover. Pond No. 3 is active and
being constructed in stages as needed (Pond 3N and Pond 3S). Once the final covers are in place
on Ponds No. 2 and 3 the ponds will be actively dewatered using pumps. Pond No. 1 is closed
and with a geomembrane in place. The residual water retained in the pond is actively being
removed using pumps and is approximately 67% dewatered. Pond No.1, Pond No. 2 and Pond
No. 3 are described in greater detail in Sections 1.3.2, 1.3.3 and 1.3.4, respectively.

The ash and scrubber solids from Generating Unit 3 at the facility are managed dry and are
disposed of in a landfill located on the facility property. The landfill is lined with leachate
collection, and is capped in stages with geomembrane as portions of the landfill are filled to

capacity.

1.3.1 Bottom Ash Pond

The Bottom Ash Pond has a surface area of 18 acres and the minimum height of the embankment
above surrounding grade elevation of 959 feet is 41 feet. The Bottom Ash Pond and Pond No. 1
were constructed at the same time and were designed by Black & Veatch Consulting Engineers.
The Bottom Ash Pond was put into service in 1975 with the embankment crest at Elevation
1,000 feet, except for a portion at the northeast corner of the pond where the elevation was set at

975 feet to accommodate the bottom ash slurry piping.

Figure 2B shows the locations of the North, West and East Dams and the Center Dike which
impound the Bottom Ash Pond and Figures 3A through 3D show typical cross sections of these
dams. The dams were constructed with a clay core consisting of borrow soils classified as CL
(Unified Soil Classification). The pond was lined with an impervious earth blanket. The
material making up the blanket is referenced to in the original construction drawings and

specifications as Type 1 material consisting of borrow soils classified as CL soils. According to
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the project specifications the embankment fill soils were to consist of soils classified as SM, SP
and SW soils.

In 1982, the northeast corner of the pond was raised 25 feet to match the crest at Elevation 1,000
feet. Onsite soils were used for the embankment construction. A 10-foot thick minimum central
clay core was constructed to match the design of the North, South, East and West Dams.

Water that is drained from the Bottom Ash Pond is routed to the Recycle Pond.

1.3.2 Pond No. 1

Pond No. 1 has a surface area of 62 acres and was put into service in 1975 with a crest elevation
of 1,000 feet. Figure 2C shows the locations of the West, South and East Dams and the Center
Dike which impound Pond No. 1. Figures 4A through 4C and Figure 3C show typical cross
sections for each of the dams as originally constructed. The minimum height of the embankment

above the surrounding grade minimum elevation of 959 feet is 41 feet.

Water and ash are no longer sluiced into Pond No. 1. The pond was capped with 40-mil HDPE
geomembrane beginning in 1990. The pond remained in service until final closure was
completed in 1995. The volume of scrubber solids deposited in the pond is about four million
cubic yards. There is another approximate one million cubic yards of ash placed above the
impoundment crest to shape the final cover grade and allow the cap to shed runoff. Figure 9
shows the sequence in which the pond was capped and closed.

To reduce hydraulic head and minimize infiltration through the clay liner and into the sand and
gravel groundwater aquifer below the pond, dewatering wells have been installed and are
actively removing water from the pond. During our site visit NSPM stated that the current

average water elevation in the pond is at elevation 962 feet.
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1.3.3 Pond No. 2

Pond No. 2 has a surface area of 100 acres. The pond was constructed during the summers of
1983 and 1984 by Ames Construction, Inc. of Burnsville, MN and put into service in 1984 with a
crest elevation of 992.5 feet. Pond No. 2 was designed by Black & Veatch Consulting Engineers
and soil testing during construction was performed by Braun Engineering, Inc.

The pond bottom and dams are lined with a continuous layer of clay. The bottom is lined with a
minimum of 18 inches of clay. The West Dam contains a vertical clay core, 20 feet wide at the
bottom, and narrowing to 10 feet at the top. The other dams have a slope liner made of a
minimum of 24 inches of clay. Where the North and South Dams connect to the West Dam the
clay liner thickness increases from 24 inches to 36 inches. These areas also have an area where
the transition was made from clay core to clay slope liner. The area around the discharge
structure within the North Dam is sealed with a combination of clay liner and clay core. In
addition, there is a PVC liner under the discharge structure to collect any seepage past the clay
liner. Figure 2D shows the locations of the North, West, South and East Dams which impound
Pond 2. Figure 5A shows a typical cross section of the North, East and South Dams and Figure
4C shows typical cross sections for the West Dam as originally constructed to elevation 992.5
feet. Figure 5B and 5C show cross sections for the vertical development of the pond from
Elevation 992.5 feet to 1012 feet. Figure 5D shows both N-S and E-W cross sections of the

Pond for the original and vertical development phases.

Pond No. 2 has been vertically expanded twice to a final crest elevation of 1,012 feet. An
application for an amendment to NPDES Permit No. 0002186 was submitted by Barr
Engineering Company in January 1995 on behalf of the facility. The permit amendment was
sought for vertical development of Pond No. 2, which involved the placement of liner and cover
materials above the existing ash to cap and close the pond. Figures 5B and 5C show typical

cross sections for the dams raised to elevation 1,012 feet. Figure 5D shows anticipated site cross
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sections for Pond No. 2 following capping and final closure. The minimum height of the
embankment is 57 feet above the surrounding minimum grade elevation of 955 feet.

At present the pond is substantially filled and is in the process of being closed. There is
approximately 9 million cubic yards of scrubber solids and ash in the pond. Approximately 40%
of the pond has been permanently closed and capped with a geomembrane liner. Approximately
1.2 million cubic yards of ash has been placed above the impoundment crest to shape the final
cover grade and to allow the cap to shed runoff. Dewatering wells have been installed in the

portions of the pond which have been capped and have been in operation since 2006.

1.3.4 Pond No. 3

Pond No. 3 is divided into two sections; Pond No. 3S (South) and Pond 3N (North). Pond 3N
was put into service in 2004 with a crest elevation of 976 feet. Pond 3N was expanded in 2008
to a crest elevation of 997 feet. The first phase of Pond No. 3S is planned for construction
during the summer of 2010. The Pond No. 3N and Pond No. 3S embankments will eventually be
raised to elevation 1,012 feet.

Pond No. 3N has a surface area of 50 acres. The base of the pond is lined with a composite liner
consisting of a geosynthetic clay liner (GCL) overlain by 60 mil HDPE geomembrane. The
composite liner extends to elevation 960 feet on the north and east sides, to elevation 995 feet on
the south side, and to elevation 1010 on the west side. On the north and east sides, waste
containment above elevation 960 feet is provided by a clay barrier which slopes inward over the
composite liner to elevation 995 feet. On future construction phases, this clay barrier will extend

to elevation 1,010 feet.

At present there is approximately 1.5 million cubic yards of ash-contact water and scrubber
solids in the pond. The minimum height of the embankment is currently 57 feet above

surrounding grade elevation of 940 feet. At completion of Pond No. 3, the maximum height of
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the embankment will be 72 feet. Figure 2E shows the locations of the North, East, South
Embankments and the West Side Slope which impounds Pond No. 2. Figure 6A through 6C
shows a typical cross section of the North, East and South Embankments and the West Side

Slope.

Clarified water from Pond No. 3N is recycled through plant for ash sluicing and FGD scrubber

sluicing.

1.3.5 Other Impoundments

There are two incised basins at the facility that receive ash contact water. The Recycle Basin,
constructed in 1975, is a combined process water and stormwater pond that is clay and HDPE
composite lined with roller compacted concrete placed over the liner so that the pond can be
dredged as needed. This basin receives the discharges from the Bottom Ash Pond which can

contain small amounts of ash particle carryover from the pond to the basin.

The second incised basin is the Unit No. 3 Dry Ash Landfill Basin and was constructed in 1986.
The basin is associated with the Generating Unit No. 3 dry ash landfill. The landfill has been
designed to gravity drain leachate collected to a geomembrane lined basin. Water collected in
the basin is recycled back to the plant process water system. Leachate is filtered through a
granular drain located on the base of the landfill prior to entering the basin minimizing ash

particles to the basin.

1.4 Previously Identified Safety Issues

Northern States Power Company reports that they have no record of spills or unpermitted
releases from the ponds to surface water during the past ten years. There are records of two

minor releases from the ponds to land.

-8- Final Report
Assessment of Dam Safety of

Coal Combustion Surface Impoundments
Northern States Power Company-Minnesota
Sherburne County Power Station

Becker, Minnesota



In the spring of 2008, the piping used to transmit the fine fraction of the bottom ash from
hydraulic dredging of the bottom ash pond broke and approximately 8000 gallons of water and
ash was discharged over the Bottom Ash Pond embankment to the ground. The integrity of the

pond was not jeopardized by this event.

In May 2007, during closure of Pond No. 2, stormwater collected during a heavy rain event
overtopped a temporary construction berm resulting in 600 gallons of rainwater, ash and soil
flowing down the side of Pond No. 2 embankment to the ground. The integrity of the pond was

not jeopardized by this event.

1.5  Site Geology

Based on a review of available surficial and bedrock geology maps, and reports by others, the
soil at the site of the Sherburne County Power Station consists of glacial till and outwash

material.

The bedrock beneath the site consists of Precambrian granite. The bedrock surface is reportedly
irregular in nature. Two distinct valleys have been found within the confines of the facility
property. The predominant bedrock valley runs east to west and crosses beneath all of the ponds.

1.6 Bibliography
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Design File Information — Stability Analysis, September 14, 2009, McCain and
Associates, Inc.;

No. 3 Scrubber Solids Pond Hydrogeologic Evaluation Phase | — Preliminary
Investigation and Phase Il Work Plan, NSPM, September 1994;

Construction Quality Assurance Plan Scrubber Solids Pond No. 3, June 2002, McCain
and Associates, Inc.;

Engineering Report Scrubber Solids Pond No. 3, June 2002, McCain and Associates,
Inc.;

Permit Application Drawings Scrubber Solids Pond No. 3, June 2002, McCain and
Associates, Inc.;

Construction Quality Assurance Plan Scrubber Solids Pond No. 3, June 2002, McCain
and Associates, Inc.;

Technical Specifications Scrubber Solids Pond No. 3, June 2002, McCain and Associates,

Inc.;
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Scrubber Solids Pond No. 3 Hydrogeologic Evaluation Phase 1l — Field Investigation,
May 2002, Xcel Energy, Inc.;

Construction Documentation and Pre-Fill Certification Report Scrubber Solids Pond No.
3 and appendices, November 2004, Xcel Energy, Inc.;

Minor Permit Modification Revised Pond Development Phasing Scrubber Solids Pond
No. 3, July 2008; McCain and Associates, Inc.;

Construction Certification Report Pond No. 3 North Vertical Expansion, February 2009;
McCain and Associates, Inc.;
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20 FIELD ASSESSMENT

2.1 Visual Observations

CHA performed visual observations of the Bottom Ash Pond, Pond No. 1, Pond No. 2 and Pond
No. 3 impoundments following the general procedures and considerations contained in Federal
Emergency Management Agency’s (FEMA’s) Federal Guidelines for Dam Safety (April 2004),
and Federal Energy Regulatory Commission (FERC) Part 12 Subpart D to make observations
concerning settlement, movement, erosion, seepage, leakage, cracking, and deterioration. A
Coal Combustion Dam Inspection Checklist and Coal Combustion Waste (CCW) Impoundment
Inspection Form, prepared by the US Environmental Protection Agency, were completed on-site
during the site visit. Copies of the completed forms were submitted via email to Lockheed
Martin representatives approximately three days following the site visit to the Sherburne County
Power Station. Copies of these completed forms are included in Appendix A. A photo log and
Site Photo Location Maps (Figures 8A, 8B, 8C and 8D) are also located at the end of Section 2.6.

CHA'’s visual observations were made on September 16, 2009 and September 17, 2009. The
weather was partly sunny with temperatures between 60 and 80 degrees Fahrenheit. Prior to the
days we made our visual observations the following approximate rainfall amounts occurred (as

reported by www.weather.com).

Table 1 - Approximate Precipitation Prior to Site Visit

Date of Site Visit — September 16, 2009

Day Date Precipitation (inches)
Tuesday 09/08/09 0.00
Wednesday 09/09/09 0.05
Thursday 09/10/09 0.00
Friday 09/11/09 0.10
Saturday 09/12/09 0.00
Sunday 09/13/09 0.00
Monday 09/14/09 0.00
Tuesday 09/15/09 1.62
Wednesday 09/16/09 0.93

Total Week Prior to Site Visit 2.70 inches
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2.2 Visual Observation — Bottom Ash Pond

CHA performed visual observations of the North, West, and East Dams and the Center Dike
impounding the Bottom Ash Pond.  The Bottom Ash Pond was actively being dredged at the
time of the site visit. Ash was being removed from the pond and placed in Pond No. 2 to
construct interior dams as outlined in the closure plan for Pond No. 2.

Access roads run the entire length of the four dam crests. In general, the embankments do not
show signs of change in their horizontal alignments from their proposed alignments. No
evidence of prior releases, failures or patchwork on the embankments was observed at the time

of the site visit. Our field observations for this impoundment are provided in Section 2.2.1.

2.2.1 Bottom Ash Pond Embankments and Crests

Animal burrows were observed along the faces and groins of the North and East Dams (Photo 4).

One burrow was measured to be 24 inches deep at the groin of the East Dam (Photo 8).

There appeared to be an old vegetated scarp along the bottom one-third of the downstream slope
of the North Dam near the ash lines. In addition, isolated surficial deformation/creep was noted

on the downstream slope of the North Dam near the crest and where ash lines entered the pond.

Slight surface undulations were observed near the crest at the northeast corner of the West Dam.
Thick vegetation was noted on the West Dam embankment and the toe drain appeared to be dry

with vegetation growing.

A partially vegetated toe drain was observed at the bottom of the East and North Dam
embankment slope. The toe drain appeared to be dry with no moisture observed. There was an

area of sand exposed at toe. The rip-rap lined drain channel was noted to contain vegetation.
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2.2.2 Bottom Ash Pond Outlet Control Structure

The Bottom Ash Pond has a discharge structure located on the West Dam. The inlet and outlet
of the structure are submerged and could not be observed during our site visit. A freeboard of 4-
feet is maintained to allow for design storm storage. Because this impoundment is fully diked,
the only inflow to the pond during the design storm is that which falls on the surface of the pond,

the crests and upstream slopes (the crests are generally flat to graded slightly toward the pond).

2.3 Visual Observations — Pond No. 1

CHA performed visual observations of the downstream embankment slopes of the West, South
and East Dams impounding Pond No. 1. Vegetation on the embankments consists
predominantly of grasses and is well maintained. The upstream embankment slopes of these
dams could not be observed as the pond has been capped in accordance with the approved

closure plans.

In general, the downstream embankment slopes do not show signs of change in their horizontal
alignments from their proposed alignments. No evidence of prior releases, failures or patchwork
on the embankments was observed at the time of the site visit. Our field observations for this

impoundment are provided in Section 2.3.1.

2.3.1 Pond No. 1 Embankments and Crests

Animal burrows were observed on the downstream slope of the West and South Dams. On the
South Dam slope approximately two-thirds the distance along the dam, a 4.5-foot deep animal
burrow was observed (Photo 24). In the West Dam slope surface, undulations were observed

possibly caused by animal burrow initiated creep.

On the West Dam, an area of minor erosion/toe scarp was observed in the ditch adjacent to the

rock lined outfall ditch. Erosion was also observed at the mid-slope of the embankment and is
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likely due to runoff from the access road above (Photo 34). At approximately three-quarter
distance from southwest corner of the dam a 6-foot, 2-foot deep wide gulley formed in surface of
slope in area of surface undulation (Photos 35 and 36). This surficial slope deformation/creep is
again likely due to substantial animal (i.e. pocket gophers, foxes, etc.) activity noted on the West

Dam.

On the South Dam a 48-inch wide, 3-foot deep sinkhole was observed near the crest at the storm
line (Photo 22). On the dam, erosion/rills were noted approximately 30 feet and 50 feet west due
to crest road runoff (Photo 23). Approximately 30 feet east of southwest corner of the dam, an
erosion/sinkhole was observed near the crest. Numerous tree stumps greater than 4 inches in

diameter were observed indicating that the trees had been recently cut.

The pond dewatering system outfalls into the Bottom Ash Pond were observed to be active

during the site visit.

2.3.2 Pond No. 1 Outlet Control Structure

Pond No. 1 is capped and permanently closed and therefore there is no outlet control structure.
There are active outfalls at various locations around the perimeter of the capped pond for capped

area surface water runoff.

2.4 Visual Observations — Pond No. 2

CHA performed visual observations of the North, West, South and East Dams impounding Pond
No. 2. Approximately 40% of the pond has been closed and capped with a geomembrane liner.
At the time of the site visit the elevation of the water in the active part of the pond was at

approximately elevation 1,008 feet. The freeboard was observed to be approximately 4 feet.
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There are access roads that run the entire length of the dam crests. In general, the embankments
do not show signs of change in their horizontal alignments from their proposed alignments. No
evidence of prior releases, failures or patchwork on the embankments was observed at the time

of the site visit. Our field observations for this impoundment are provided in Section 2.4.1.

2.4.1 Pond No. 2 Embankments and Crests

Animal burrows were noted near the crest of the North Dam and on the East Dam. The burrows
were measured to be approximately 4 to 6 inches deep (Photos 41 and 42) near the crest of the
North Dam.

Erosion was observed on the North Dam face near the crest at the corner between Ponds No. 2
and No. 3 (Photos 50 and 51). Isolated erosion/ground cover loss was noted at the North Dam

downstream slope where erosion protection is absent.

The crest of the South Dam was measured to be approximately 40 feet wide. A silted-in culvert
end section was observed near the toe of the dike. Lush vegetation was noted at the toe of the

dam in this area.

Along the South Dam, erosion rills were observed from the access road ramp. Erosion was also
observed on the crest road of the East Dam at the location adjacent to Pond No. 3N. Isolated
erosion/ground cover loss was also noted on the East Dam downstream slope where erosion

protection was absent.

Trees were observed on the East Dam slope in area of future Pond 3S. The trees are to be
removed as part of Pond No. 3S construction planned in 2010.

Although not observed during our recent site visit, significant seepage from an interior dike was

noted by MN DNR Dam Safety during a July 2009 inspection of Pond No. 2 along the eastern
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side of the southern pond where water levels appear to have risen higher than the embankment’s
clay core. Seepage sites included visibly flowing water with some rills and gullies forming on
the embankment. All water that seeped through the interior dike was collected in a ditch within
the clay lined pond. Dam Safety did not consider this seepage to be serious due to the small
volume of water in the ponds, that the ponds will be filled and capped in the near future, and any
materials from an embankment failure would be into the area to be occupied by the future
Scrubber Pond No. 3S.

Pond No. 2 contains a temporary interior dam which was measured to be approximately 17 feet
wide. The freeboard measured approximately 1.5 feet. Erosion was observed along the interior

dam slope.

2.4.2 Pond No. 2 Outlet Control Structure

Pond No. 2 has a discharge structure located on the North Dam. The inlet and outlet of the
structure are submerged which precluded direct observations. The impoundment is fully diked
therefore the only inflow to the pond during the design storm is that which falls on the surface of
the pond, the crests and upstream slopes (the crests are generally flat to graded slightly toward
the pond).

25 Visual Observations — Pond No. 3

CHA performed visual observations of the North, East and South Embankments and the West

Side Slope impounding Pond No. 3N.

There are access roads that run the entire length of the embankment crests. In general, the
embankments do not show signs of change in their horizontal alignments from their proposed

alignments. No evidence of prior releases, failures or patchwork on the embankments was

-39- Final Report
Assessment of Dam Safety of

Coal Combustion Surface Impoundments
Northern States Power Company-Minnesota
Sherburne County Power Station

Becker, Minnesota



observed at the time of the site visit. Our field observations for these impoundments are
provided in Section 2.5.1.

2.5.1 Pond No. 3N Embankments and Crests

Erosion control netting was observed on the North Embankment slope. The presence of the
netting appeared to reduce the number of animal burrows in the slope. Animal burrows were

observed on the West Side Slope.

On the North and East Embankments, very slight wave erosion was observed on the upstream
embankment slopes where bottom ash and sand/gravel slope surfaces have not been vegetated.

A loss of grass cover was observed on the West Side Slope adjacent to the outlet structure.

2.5.2 Pond No. 3 Outlet Control Structure

Pond No. 3 has a discharge structure located at the west corner of the North Embankment. At
the time of the site visit the elevation of the water in the pond was at approximately 982 feet and
there was approximately 15 feet of freeboard. The inlet and outlet were submerged precluding
direct observation. Clarified water from the pond is recycled through plant for ash sluicing and

FGD scrubber sluicing.

2.6 Monitoring Instrumentation

There are piezometers installed in Pond No. 1 and Pond No. 2.

Pond No. 1 has vertical dewatering and monitoring wells installed through the cap of the closed
pond and are screened above the clay liner. The monitoring wells the water level within the

pond and the effectiveness of the dewatering wells that have been pumping since the pond was

closed and capped in 1995.
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Pond No. 2 has both vertical and inclined dewatering wells. The vertical wells, located along the
West dike have been in operation since 2006. The inclined wells will be activated when the

entire pond is capped and closed.

Pond No. 3 has drainage sand and drain pipe in-place over the pond liner that will also be

activated when the pond is capped and closed.
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Intersection of downstream embankment slopes of North and East Dams, looking northwest.

Upstream Face of West Dam

/T

Upstream embankment slope of West Dam, looking west.

NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY POWER STATION
BOTTOM ASH POND
BECKER, MN

CHA Project No.: 20085.2010.1510

September 16, 2009
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Upstream embankment slope of East Dam, looking south.

Animal burrow in East Dam.
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September 16, 2009
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Upstream Embankment Slope North Dam East
as

/ Dam Crest

Upstream embankment slope of North Dam and crest of East Dam, looking northwest.

Downstream embankment slope of East Dam, facing north.
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Downstream embankment slope of East Dam at south end of slope (groin), looking southeast.

Animal burrow in East Dam near groin. Burrow was measured to be approximately 2°-4” deep from the ground surface.
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Looking across Bottom Ash Pond from the West Dam.

10

Downstream embankment slope West Dam, facing northeast.
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11

12

Looking across Bottom Ash Pond at upstream embankment slope of Dam between Bottom Ash Pond and Pond 1.

Upstream embankment slope of West Dam, facing northeast.

Upstream Embankment Slope of Dam between
Bottom Ash and Pond 1

/

NORTHERN STATES POWER COMPANY
SHERBURNE COUNTY POWER STATION
BOTTOM ASH POND
BECKER, MN

CHA Project No.: 20085.2010.1510 September 16, 2009
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13

Upstream embankment slope of North Dam, facing east at corner of West and North Dams.

14

Crest of North Dam, facing east.
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15

Upstream embankment slope of North Dam, facing east at corner of West and North Dams.

16

Downstream embankment slope of West Dam, facing northwest.
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17

18

Downstream embankment slope and crest of North Dam, facing northwest.

Upstream embankment slope of North Dam, facing west.

BOTTOM ASH POND
BECKER, MN

NORTHERN STATES POWER COMPANY
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CHA Project No.: 20085.2010.1510 September 16, 2009
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19

20

Upstream embankment slope and crest of North Dam, facing east.

Downstream embankment slope of North Dam, facing east at corner of North and East Dams.

NORTHERN STATES POWER COMPANY
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21

View across Pond 1 cap, facing northwest from South Dam.

22

48-inch diameter, 3-foot deep sink hole near crest of South Dam.
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23

Erosion observed on downstream embankment slope of South Dam.
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24

Animal burrow on embankment slope of South Dam.

25

Drainage along downstream embankment slope of South Dam.
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26

Downstream embankment slope of West Dam, facing north.

27

Downstream embankment slope of West Dam, facing south.
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28

Downstream embankment slope and crest of West Dam.

29

View across Pond 1 cap from West Dam, facing northeast.
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30

Downstream embankment slope of West Dam, facing north.

31

Downstream embankment slope of West Dam, facing north.
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32

View across Pond 1 cap from West Dam, facing east.

33

View across Pond 1 cap from West Dam, facing northeast.
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34

35

Erosion observed at mid-height on downstream embankment slope of the West Dam.

Downstream embankment slope of West Dam, facing west. Note surface undulations observed.
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36

Downstream embankment slope of West Dam, facing south.

37

Downstream embankment slope of West Dam, facing north.
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38

Drainage inlet in Pond 1 cap, looking east.
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39

Pond 2 filling operations, facing northeast.

40

Downstream embankment slope of North Dam, looking east.
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41

Animal burrows on downstream embankment of North Dam.

42

Animal burrows on downstream embankment of North Dam.
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43

Downstream embankment slope of North Dam, looking northwest.

44

Partially filled portion of Pond 2, facing southwest.
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45

Partially filled portion of Pond 2, facing south.

46

Active potion of pond, facing south.
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47

Temporary Dam in Pond 2, facing south.

48

Outlet structure for Pond 2, facing east.
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49

50

Downstream embankment slope of North Dam, facing east.

Minor erosion at top of downstream embankment of North Dam, facing northwest.
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51

Minor erosion on downstream embankment slope of North Dam.

52

Looking across Pond 2 from Temporary Dam, facing northwest.
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54

Downstream embankment slope and crest of East Dam adjacent to Pond 3S, facing south.

Downstream embankment slope and crest of South Dam, facing west.

POND NO. 2
BECKER, MN
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S4A

Erosion of Pond No. 2 upstream embankment, facing south west.

4B

Erosion of Pond No. 2 upstream embankment, facing west.
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55

56

Upstream slope of North Embankment and outlet works, facing west.

Upstream slope and crest of North Embankment, looking west.

POND NO. 3N
BECKER, MN
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58

Upstream slope of North Embankment, facing east.

Looking across Pond 3N at the upstream slope of the North Embankment, looking northwest.
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59

Looking across Pond 3N at the West Side Slope, facing southwest.

60

Downstream slope of East Embankment, looking south.
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61

Downstream slope of East Embankment, facing south.

62

Crest and upstream slope of East Embankment, facing south.
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63

Looking across Pond 3N at West Side Slope, facing northwest.

64

Downstream slope of East Embankment, facing north.
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66

South Embankment of Pond 3N which separated Pond 3N and 3S.

Downstream embankment slope of Dam between Pond 3N to Pond 3S, facing west.
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67

Downstream slope of Embankment between Pond 3N to Pond 3S, facing east.

68
Groin at Ponds 3S and Pond 2, facing west.
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69

Upstream slope of Embankment between Pond 3N to Pond 2, facing south.
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3.0 DATAEVALUATION

3.1 Design Assumptions

CHA has reviewed the design assumptions related to the design and analysis of the stability and
hydraulic adequacy of the Bottom Ash Pond, Pond No.1, Pond No. 2 and Pond No. 3
impoundments, respectively, which were available at the time of our site visits and provided to
us by NSPM. The design assumptions are listed with the applicable summary of analysis in the

following sections.

3.2  Hydrologic and Hydraulic Design

The Bottom Ash Pond, Pond No. 2 and Pond No. 3 are structures that qualify under the MNDNR
dam safety regulations as Class Il (Significant) Hazard Classification. Based on these criteria the
impoundments are required to pass the full Probable Maximum Precipitation (PMF) without

overtopping.

CHA preformed a hydrologic and hydraulic assessment for the Bottom Ash Pond, Pond No. 2
and Pond No. 3. The analysis was used to confirm that the ponds will adequately store the
volume generated during the Probable Maximum Flood (PMF) event. The PMF of 22.98 inches
was generated using basin characteristics, information gathered from the HMR-51 and 52, and
the HMR Boss Program. The entire watershed contained 172+ acres which consisted of open
space, pond/basin, capped landfill, and impervious areas. A hydrograph was generated based on
the calculated time of concentration and curve numbers, using TR-55 Methodologies. Rainfall
amounts for the 2-year and 100-year events were referenced from the NRCS Rainfall
Distributions Atlas. Table 2 summarized the results. The assessment of the Bottom Ash Pond,
Pond No. 2 and Pond No. 3 indicates that the ponds will adequately store the volumes generated
during the Probable Maximum Flood (PMF).
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Table 2 — Summary of Hydrologic and Hydraulic Assessment

Peak Peak Peak Top of [Freeboard| Bottom of |Normal Pool

Pond Flow Flow WSE Pond Pond Elev. | Elevation*
Rate In | Rate Out Elev. (ft)

(cfs) (cfs) (ft) (ft) (ft) (assumed) (ft)
Bottom
Ash 321 164 979.8 1,000 20.2 946.0 975.0t
Pond
E‘(’)”g 1652 61 | 10110 | 1,012 1.0 952.5 1008.02
Pond 858 0 984.3 997 127 980.0 982.0
No.33

! Normal pool in the Bottom Ash Pond was assumed to be approximately 975.0 based on record plans and site
photos. This elevation is subject to change due to dredging operations.

2 Normal pool in Pond No. 2 was assumed at 1008.0 ft based on a 4-5 ft depth of freeboard noted in the site visit.
This elevation is subject to change due to filling operations.

® Pond No. 3 was modeled to have no outlet structure as water is generally pumped from the basin to the facility for
reuse.

3.3  Structural Adequacy & Stability

The MNDNR Division of Water, Dam Safety Program recognizes industry guidelines such as
those published in the US Army Corps of Engineers (USACOE). USACOE Engineering
Manual (EM) 1110-2-1902, Table 3-1 suggests the following guidance values for minimum

factors of safety as shown in Table 3.

Table 3 - Recommended Minimum Safety Factors Recommended by USACOE

: -, Recommended Minimum
Analysis Condition Factor of Safety Slope
Long-term 1.5 Downstream and Upstream
Maximum surcharge pool 1.4 Downstream
Rapid drawdown 1.3 Upstream
Seismic 1.0 Downstream
Liquefaction 1.3 NA
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In Sections 3.3.1 through 3.3.4 we discuss our review of the effects of overtopping, stability
analyses, and performance of the Bottom Ash Pond, Pond No. 1, Pond No. 2 and Pond No. 3,

respectively.

3.3.1 Bottom Ash Pond

CHA was provided with the original design report for the Bottom Ash Pond. The Sherburne
County Generating Plant Unit No. 1 and Unit No. 2 Project Outline — Earth Retaining Structures
for Coal, Water and Ash Storage Supporting Analysis 11-M report prepared by Black & Veatch
Consulting Engineers and dated June 27, 1973 provides stability analyses of the discharge of the
bottom ash pond and the embankments. In Section 4.0 of the report the results of the stability
analyses for each embankment section is presented. The analyses were performed in accordance
with general design methods described as the Limiting Equilibrium Approach as developed by
Bishop and adapted to computer solution. Stability analyses were performed with and without
earthquake loadings. The earthquake loading used in the analysis was a horizontal force with a
magnitude expressed as a percentage of gravity. A factor of safety of 1.1 was considered
acceptable for stability analyses using an earthquake loading of 10 percent of gravity.

Table 4 summaries the soil strength parameters used for the stability analyses.

Table 4 - Soil Strength Properties for Bottom Ash Pond and Pond No. 1

Soil Stratum Unit Weight Friction Angle Cohesion

(pcf) () (psf)
SP-SM Embankment 136 35 0
CL Core 120 0 1,000
Filter 120 35 0
SP-SM Foundation
(Relative Density 60%) 133 30 0
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In July 1973, Dames & Moore Consulting Engineers (Dames & Moore) at the request of NSPM
prepared Report of Review of Design Criteria and Project Specifications, Proposed Coal and
Ash Storage Area, Sherburne County Generating Plant — Unit 1. Dames & Moore received
copies of the supporting analyses, boring logs and laboratory test data to review from Black &

Veatch. The report noted that soil parameters for the design of the dams included the following;

« In-situ Natural Soils and on-site cohesionless embankment fill material — density, angle
of internal friction, and permeability.

« Impervious core and impervious blanket — density, shear strength, and permeability.

« Filter blanket — density, gradation, angle of internal friction and permeability.

It was also noted that soil parameters used in the analyses were based on field and laboratory

tests. Dames & Moore stated the following in their report.

“The soil parameters and loading conditions used in these analyses have been conservatively
chosen. Selected critical cases, including full reservoir with earthquake loading, have been
verified by Dames & Moore. Those loading cases which were not specifically verified are less

critical and the computed factors of safety appear to be reasonable and consistent.

The factors of safety for the slopes used in the design are adequate to ensure the safety of the
structures. Moreover, the computed factors of safety probably represent lower bound values in
view of the conservative assumptions of soil parameters and loading conditions used in the

analyses.”

The resulting computed factors of safety from Black & Veatch’s analyses are summarized in
Table 5.
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Table 5 - Summary of Safety Factors from Bottom Ash Pond and Pond No. 1

Recommended Calculated Minimum
Load Case Minimum Factor of
Factor of Safety
Safety

West Dam — Downstream Slope (2H:1V)

Full Reservoir Elevation 996 feet 1.4 1.8

Full Reservoir with Earthquake Loading 1.0 1.4
West Dam — Upstream Slope (2H:1V)

Rapid Drawdown to Elevation 970 feet 1.3 1.4
East Dam — Downstream Slope (3H:1V)

Full Reservoir Elevation 996 feet 1.4 1.8

Full Reservoir with Earthquake Loading 1.0 1.3
East Dam — Downstream Slope (2H:1V)

Rapid Drawdown to Elevation 970 feet 1.3 14
Center Dam — Downstream Slope (2.75H:1V)

Full Reservoir Elevation 996 feet 1.4 1.8

Full Reservoir with Earthquake Loading 1.0 1.2
Center Dam — Downstream Slope (2.75H:1V)

Rapid Drawdown to Elevation 970 feet 1.3 1.7

The computed factors of safety were found to be acceptable by Black & Veatch. The factors of
safety are greater than the recommended minimum factor of safety as outlined by the USACOE

and as shown in Table 2. Figures 10A through 10D show details of these analyses.

It does not appear that an updated stability analysis was performed for the modifications that
occurred in 1982 when the northeast corner of the pond was raised 25 feet to match the crest at
Elevation 1000 feet. It should be noted that after the northeast dike was raised it was at the same
elevation and designed as the other dikes which were analyzed as part of the original
construction. As previously noted, onsite soils were used for the embankment construction and a
10-foot thick central clay core was constructed. A letter to NSPM from Black & Veatch dated
June 18, 1982 noted that Black & Veatch performed an in-house independent review of the
proposed modification of the Bottom Ash Pond to confirm that the design and specifications
were in accordance with the design requirements of the original pond dams that was performed
by Black & Veatch. It was noted in the letter that ““the design was adequate and there was a

very remote possibility of failure”.
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3.3.2 Pond No. 1

The stability of the perimeter dams of Pond No. 1 was originally analyzed in the Sherburne
County Generating Plant Unit No. 1 and Unit No. 2 Project Outline — Earth Retaining Structures
for Coal, Water and Ash Storage Supporting Analysis 11-M report prepared by Black & Veatch
Consulting Engineers and dated June 27, 1973. Pond No. 1 is referred to as the Fly Ash Pond in
the report. The stability of the Bottom Ash Pond and Pond No. 1 were analyzed together using
the same soil strength parameters and geometry. A summary of soil strength parameters is
provided in Table 4 and the computed factors of safety are summarized in Table 5 in Section
3.3.1. The computed factors of safety were found to be acceptable by Black & Veatch. The
factors of safety are greater than the recommended minimum factor of safety as outlined by the
USACOE and as shown in Table 2. Pond No. 1 has been capped with 60-mil HPDE
geomembrane and dewatering wells have been installed and are actively dewatering the pond.
Dewatering efforts have reportedly resulted in a 67% reduction in the water levels present at the
time of the pond operation. CHA was not provided with a copy of the final modification permit
application package for capping and permanently closing the pond as these documents could not

be located by the facility.

3.3.3 Pond No. 2

CHA reviewed the report and appendices constituting the application for amendment of the
NPDES Permit for the facility in regards to Pond No. 2 dated January 1995 and prepared by Barr
Engineering Company. The amendment was sought for vertical development of existing Pond
No. 2. The modification included raising the existing dams to elevation 1012 feet, filling the
pond with sluiced solids to elevation 1008 feet, placing additional dry ash to create a sloped fill
surface on the pond, and constructing a final cover system and surface water runoff control
features. Modifications also included a dewatering system for the pond with wells placed at

approximately 500-foot intervals on the pond perimeter.
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Vertical development of Pond No. 2 involved the placement of liner and cover materials above
preexisting ash. Barr Engineering Company evaluated the following geotechnical issues as part
of the report submitted with the application for permit amendment; exterior slope stability and
overall dam stability, interior slope stability, overall stability of the discharge structure, uplift on
the clay liner, settlement and tensile strain of the clay liner, settlement of the cap and dewatering
effects on the barrier layer of the cap.

As part of the scope of work performed by Barr Engineering, borings were advanced in the ash
waste and perimeter dams. Field testing included vane shear tests and two field loading tests
were performed to evaluate the strength and deformation properties of the ash. Laboratory

testing of retrieved samples was also performed to aid in developing design parameters.

Analyses for potential failure through the exterior dam toe and through the clay liner extension
was completed in the stability evaluation by Barr Engineering. The factor of safety for potential
failure through the exterior dam toe was calculated to be 1.7 for static loading conditions and 1.5
for seismic loading conditions, both of which were found to be acceptable. Analyses indicated
that a factor of safety of 1.5 exists for perimeter dam sections interior to the pond for the vertical
development design which was also considered acceptable.

The design parameters used in the analysis are provided in Figure 12A and a summary of the

analyses results is provided in Figure 12B through 12D show the stability analysis results.

The vertical development design was found by Barr Engineering to provide a suitable factor of
safety with respect to uplift for the maximum pond elevation. Uplift pressure was found to be
greatest at the bottom of the clay liner extension where the tie-in was made to the existing clay
liner or core. The tie-in elevation of 982 feet was determined to provide an uplift factor of safety
of 1.3 along all sections of the perimeter dams. The report did note that three locations would

require the placement of additional overburden on the exterior slope during the final phase of
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construction to provide a sufficient factor of safety; the northwest corner tie-in, the southwest
corner tie-in and the discharge structure tie-in.

On September 14, 2009 McCain and Associates, Inc. prepared a memorandum to NSPM
compiling the stability analysis reports and resultant design drawings showing dam alignments

and typical sections for the interior diking system from their project files.

The stability analysis was performed in March 2003 using SlopeW software (Spencer Method).
The analysis considered the construction of new bottom ash dams over previously deposited
scrubber solids, located towards the interior of an existing Bottom Ash Dam. The analysis
assumed a pond water operating level of elevation 1,004 feet to the outside of the existing
bottom ash dam and a pond water operating level of 1,022 feet against the new bottom ash dam,
with an assumed pheratic surface passing between the two levels. The analysis considered a
short-term condition with loaded off-road haul trucks operating on the new dam surface during
construction and a long-term condition without vehicle traffic. Soil and ash parameters used in

the analysis are summarized in Table 6.

Table 6 - Soil and Ash Strength Properties for Pond No. 2 Interior Dams

Soil Stratum Unit Weight Friction Angle Cohesion
(pcf) (¢) (psf)
Scrubber Solids 107 35 100
Compacted Bottom Ash 103 35 100
Existing Dam 103 35 100
Liner Modeled as bedrock

The results indicated a factor of safety of 1.6 for the long-term condition. Figure 13 shows the

output from the analysis.
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3.3.4 Pond No. 3

In June 2002, McCain Engineering and Associates, Inc. prepared a report titled Engineering
Report Scrubber Solids Pond No. 3 for NSPM. The report included stability analyses for uplift
stability, stability of perimeter embankments, interior slope stability at discharge structures, and
potential for sliding of soil and structures along the geomembrane. Soil and waste ash
parameters were referenced from the Application for Amendment of NPDES Permit No.
00002186 prepared by Barr Engineering in January 1995. Table 7 summarizes the soil and ash
waste properties used in the analyses.

Table 7 - Soil and Ash Strength Properties for Pond No. 3 Perimeter Embankments

Soil Stratum Unit Weight Friction Angle Cohesion
(pcf) (¢) (psf)
Granular Fill 120 30 0
Clay 127 30 0
Bottom Ash 103 30 0
Scrubber Solids 107 35 0
Alluvium 120 30 0

The report noted that the inclined clay liner has been designed at all locations in Pond No. 3 so

that the factor of safety is 1.3 or greater for uplift stability.

The stability of the North, South and East perimeter embankments was determined for wedge-
shaped and circular slip surfaces extending from the crest to the exterior side of the perimeter
embankment. Evaluations were completed for potential failure along the clay barrier, through
the base of the embankment, and through the foundation. Both static and seismic loading
conditions were evaluated. A seismic coefficient of 0.025 was used for seismic loading

conditions. Results indicate that the perimeter embankments have a sufficient factor of safety for
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both static and seismic conditions at the maximum planned elevation. The calculated minimum
factor of safety for static condition was calculated to be 1.92, determined for a circular surface
extending through the base of the embankment. For seismic conditions, the factor of safety was

calculated to be 1.75. Figures 14A and 14B show the stability outputs for the analyses.

The potential for sliding of soil and structures along the geomembrane was evaluated. Several
slip surfaces were considered assuming that the geomembrane interface friction angle is 24
degrees. Also the potential for failure beneath structures was evaluated, assuming maximum and
minimum water levels in the pond. For the cases analyzed the minimum factor of safety ranged

from 1.51 to 1.96 for potential slip along the geomembrane.

3.4 Foundation Conditions

Documents reviewed by CHA indicate that the perimeter dams of the Bottom Ash Pond, Pond
No. 1, Pond No. 2 and Pond No. 3 were not constructed on wet ash, slag or other unsuitable
materials. In Pond No. 1 and Pond No. 2 (and eventually Pond No. 3), the upstream dams
constructed for capping and permanently closing the ponds were constructed on sluiced scrubber
solids.

3.4.1 Documentation of Foundation Preparations

CHA was provided with Reports No. 1 through No. 24 titled Inspection and Testing During
Earthwork Operations Coal and Ash Storage Areas dated from July 1975 through November
1975. These reports provided documentation of foundation preparation for the Bottom Ash Pond
and Pond No. 1.

CHA was also provided with documentation of foundation preparation for Pond No. 3.

Documentation included a Construction Documentation and Pre-fill Certification Report for the
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Scrubber Solids Pond No. 3N prepared by McCain Engineering & Associates, Inc. and dated
November 2004.

3.5  Operations & Maintenance

An Operations and Maintenance Plan for Pond No. 2 was prepared and submitted to MN DNR as
part of the Application for Amendment of NPDES Permit No. 0002186 prepared by Barr
Engineering Company and dated January 1995. The manual pertains to routine operations of the
pond and includes information on general facility information, site operating and maintenance
procedures, drainage and erosion control system maintenance and inspection, inspection and

reporting requirements.

The manual notes in Section 6.2 — Routine Inspections that site inspections for inspecting
monitoring equipment, safety and emergency equipment, security devices, survey monuments,
drainage systems and sedimentation basins should be conducted on a monthly or semiannual
(twice a year) basis. Table 3 lists items which should be inspected monthly (i.e. adequate slope
maintenance, adequate liner protection/erosion control, adequate freeboard, adequate surface
water drainage, vector/rodent control, dust control, dam integrity, adequate vegetation on cover,
adequate erosion control on cover, signs of seepage on perimeter dams, sudden drops in pond
level). Table 4 lists items which should be inspected semiannually and after severe rainfall
events (i.e., groundwater monitoring points, final cover integrity, surface water drainage system,
dewatering system, survey monuments, perimeter dams and haul roads, sedimentation basin
build up).

Results of inspections are to be documented in an inspection log maintained at the facility for the
duration of its operation. The manual notes that records of operation should be retained for at
least five years.
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CHA did not receive copies of results of inspections from NSPM for Pond No. 2 or from the
other impoundments at the site to review. It is our understanding that facility engineering or
operations staff observe the conditions of the ponds on a daily basis. No formal documentation

of these inspections are maintained.

Figure 14 — Pond No. 1 Dewatering Data provides pond water elevation data available since
dewatering started in 1995. The water level in the pond is several feet below the surrounding

grade and is now within the basin portion of the pond.

Pond No. 2 does not have piezometer data since the pond is still active.

3.5.1 State of Minnesota Inspections

For dams classified as Class Il dams, Minnesota State Rules (6115.0360) requires that the

MNDNR inspect the structures at least once every four years.

Representatives of the MNDNR Dams Safety Unit inspected the structures at the Sherburne
County Power Station on July 16, 2009. A letter was sent to NSPM on August 26, 2009 which
stated that *““overall, Dam Safety found the dams to be well maintained and in good condition.
No major deficiencies were noted”. A summary of the inspection findings was included in the

letter.

Minnesota's dam safety law states that the owner of a dam has responsibility for the
maintenance, repair, and liability of their structure. The rules require the owner to keep
inspection schedules and also require owner to submit annual performance reports for certain
dams. CHA understands that MNDNR Dam Safety has required NSPM to submit performance
reports to the department as part of modification permit requirements during on-going

construction projects.

-94- Final Report
Assessment of Dam Safety of

Coal Combustion Surface Impoundments
Northern States Power Company-Minnesota
Sherburne County Power Station

Becker, Minnesota



File: K:\20085\CADD\ACAD\FIGURES\2010 SHERBURNE COUNTY\2010_9_POND 1 CAPPING SEQUENCE.DWG Saved: 12/1/2009 3:55:36 PM Plotted: 12/7/2009 5:22:40 PM User: Gray, Timmolyn

IMAGE REFERENCE: NORTHERN STATES POWER COMPANY, SHERBURNE COUNTY GENERATING PLANT, NO. 1
SCRUBBER SOLIDS POND NORTHWEST CORNER CAP CONSTRUCTION SEQUENCE, DWG. NO. NF—91541-8, 5/12/95

Page 95

Drawing Copyright © 2009

CHA

1l Winners Circle, PO Box 5269 - Albany, NY 12205-0269
Main: (518) 4534500 - www.chacampanies.com

POND NO. 1
CAPPING SEQUENCE

SHERBURNE COUNTY POWER STATION
BECKER, MINNESOTA

PROJECT NO.
20085.2010

DATE: 12/2009

FIGURE 9



2938
Text Box
Page 95


File: K:\20085\CADD\ACAD\FIGURES\2010 SHERBURNE COUNTY\2010_10_ASH POND STABILITY ANALYSIS.DWG Saved: 12/7/2009 5:19:51 PM Plotted: 12/7/2009 5:20:29 PM User: Gray, Timmolyn

IMAGE REFERENCE: BLACK & VEATCH,

STABILITY ANALYSIS CENTER DIKE

Drawing Copyright © 2009

CiiA

1l Winners Circle, PO Box 5269 - Albany, NY 12205-0269
Main: (518) 4534500 - www.chacompanies.com

BOTTOM ASH POND STABILITY ANSYSIS
CENTER DIKE

SHERBURNE COUNTY POWER STATION
BECKER, MINNESOTA

PROJECT NO.
20085.2010

DATE: 12/2009

FIGURE 10A

Page 96



2938
Text Box
Page 96


File: K:\20085\CADD\ACAD\FIGURES\2010 SHERBURNE COUNTY\2010_10_ASH POND STABILITY ANALYSIS.DWG Saved: 12/7/2009 5:19:51 PM Plotted: 12/7/2009 5:20:47 PM User: Gray, Timmolyn

IMAGE REFERENCE: BLACK & VEATCH,

STABILITY ANALYSIS DISCHARGE STRUCTURE

Drawing Copyright © 2009

CiiA

1l Winners Circle, PO Box 5269 - Albany, NY 12205-0269
Main: (518) 4534500 - www.chacompanies.com

BOTTOM ASH POND STABILITY ANALYSIS
DISCHARGE STRUCTURE

SHERBURNE COUNTY POWER STATION
BECKER, MINNESOTA

PROJECT NO.
20085.2010

DATE: 12/2009

FIGURE 10B

Page 9/



2938
Text Box
Page 97


File: K:\20085\CADD\ACAD\FIGURES\2010 SHERBURNE COUNTY\2010_10_ASH POND STABILITY ANALYSIS.DWG Saved: 12/7/2009 5:19:51 PM Plotted: 12/7/2009 5:21:07 PM User: Gray, Timmolyn

IMAGE REFERENCE: BLACK & VEATCH,

STABILITY ANALYSIS EAST DIKE

Drawing Copyright © 2009

CiiA

1l Winners Circle, PO Box 5269 - Albany, NY 12205-0269
Main: (518) 4534500 - www.chacompanies.com

BOTTOM ASH POND STABILITY ANALYSIS
EAST DIKE

SHERBURNE COUNTY POWER STATION
BECKER, MINNESOTA

PROJECT NO.
20085.2010

DATE: 12/2009

FIGURE 10C

Page 98



2938
Text Box
Page 98


File: K:\20085\CADD\ACAD\FIGURES\2010 SHERBURNE COUNTY\2010_10_ASH POND STABILITY ANALYSIS.DWG Saved: 12/7/2009 5:19:51 PM Plotted: 12/7/2009 5:21:27 PM User: Gray, Timmolyn

IMAGE REFERENCE: BLACK & VEATCH,

STABILITY ANALYSIS WEST DIKE

Drawing Copyright © 2009

CiiA

1l Winners Circle, PO Box 5269 - Albany, NY 12205-0269
Main: (518) 4534500 - www.chacompanies.com

BOTTOM ASH POND STABILITY ANALYSIS
WEST DIKE

SHERBURNE COUNTY POWER STATION
BECKER, MINNESOTA

PROJECT NO.
20085.2010

DATE: 12/2009

FIGURE 10D

Page 99



2938
Text Box
Page 99


File: K:\20085\CADD\ACAD\FIGURES\2010 SHERBURNE COUNTY\2010_12_POND 2 STABILITY ANALYSIS.DWG Saved: 12/7/2009 5:17:13 PM Plotted: 12/7/2009 5:17:57 PM User: Gray, Timmolyn

Drawing Copyright © 2009

CiHA

1l Winners Circle, PO Box 5269 - Albany, NY 12205-0269
Main: (518) 4534500 - www.chacompanies.com

POND NO. 2 STABILITY ANALYSIS BARR
ENGINEERING DESIGN PARAMETERS

SHERBURNE COUNTY POWER STATION
BECKER, MINNESOTA

PROJECT NO.
20085.2010

DATE: 12/2009

FIGURE 11A

Page 100



2938
Text Box
Page 100


File: K:\20085\CADD\ACAD\FIGURES\2010 SHERBURNE COUNTY\2010_12_POND 2 STABILITY ANALYSIS.DWG Saved: 12/7/2009 5:17:13 PM Plotted: 12/7/2009 5:18:14 PM User: Gray, Timmolyn

Drawing Copyright © 2009

CiHA

1l Winners Circle, PO Box 5269 - Albany, NY 12205-0269
Main: (518) 4534500 - www.chacompanies.com

POND NO. 2 STABILITY ANALYSIS BARR
ENGINEERING RESULTS

SHERBURNE COUNTY POWER STATION
BECKER, MINNESOTA

PROJECT NO.
20085.2010

DATE: 12/2009

FIGURE 11B

Page 101



2938
Text Box
Page 101


File: K:\20085\CADD\ACAD\FIGURES\2010 SHERBURNE COUNTY\2010_12_POND 2 STABILITY ANALYSIS.DWG Saved: 12/7/2009 5:17:13 PM Plotted: 12/7/2009 5:18:33 PM User: Gray, Timmolyn

Drawing Copyright © 2009

CHA

1Il Winners Crcle, PO Box 5269 . Albany, NY 12205-0269
Maln: (518) 4534500 - www.chacompanles.com

POND NO. 2 STABILITY ANALYSIS

SHERBURNE COUNTY POWER STATION
BECKER, MINNESOTA

PROJECT NO.
20085.2010

DATE: 12/2009

FIGURE 11C

Page 102



2938
Text Box
Page 102


File: K:\20085\CADD\ACAD\FIGURES\2010 SHERBURNE COUNTY\2010_12_POND 2 STABILITY ANALYSIS.DWG Saved: 12/7/2009 5:17:13 PM Plotted: 12/7/2009 5:18:53 PM User: Gray, Timmolyn

Drawing Copyright © 2009

CiHA

1l Winners Circle, PO Box 5269 - Albany, NY 12205-0269
Main: (518) 4534500 - www.chacampanies.com

POND NO. 2 STABILITY ANALYSIS SEISMIC

SHERBURNE COUNTY POWER STATION
BECKER, MINNESOTA

PROJECT NO.
20085.2010

DATE: 12/2009

FIGURE 11D

Page 103



2938
Text Box
Page 103


File: K: \20085\CADD\ACAD\FIGURES\2010 SHERBURNE COUNTY\2010_13_POND 2 MCCAIN STABILITY ANALYSIS RESULTS.DWG Saved: 12/1/2009 3:57:52 PM Plotted: 12/7,/2009 5:03:57 PM User: Gray, Timmolyn

L]
-
-

Haws

Sherco Pond 2 Vertical E
Intericr Dike - In—L.'EE.'I...'&,E:?:|
File Name: water 2| 1303jim
Analysis Method: Spenosr

alfk ==
llgrlrl

RN E RN

W
.
o
w

"

+F Hh kg FEER
B FPFPFERAFF PR FP P YL

LR B B B N

L
#RErrrudaad phwrraaad

L R R ]
-

L LR BB R O O
1+ h bwwraudd dhhyya
LR L BB B B B B
L R N N B IR

:_II_"'II'"I-I-.

11 kS rrnaa

e

1.020
aiE ;,f’/fﬂnmpnt:led
1.000
1,008 — Sorubber Solids
1,000 [—

el 1012.0

I

high water el 1004.0

0,995 —

0.990 —
0,985 —
0,980 —
0.975 —

Lema = Serubber Salids
0.385 |—

MSL Elewvation (M) (x 1000)

0960 —

[.355 [—
I I l l l l l l l l l I I I l l l |

a 10 0 el 47 0 &0 70 =0 S0 132 112 120 130 140 150 162 172 180

Distance (ft)

0,950

Drawing Copyright © 2009 PROJECT NO.

B A POND NO. 2 MCCAIN STABILITY ANALYSIS | 550385 2010
Bf » RESULTS

' .
1l Winners Circle, PO Box 5269 - Albany, NY 12205-0269 SI—IERBURI\IE COUI\ITY POWER STATIOI\I DAIE I2/2009

Main: (518) 453-4500 - www.chacompanies.com BECKER’ MINNESOTA FlGURE 1 2

Page 104


2938
Text Box
Page 104


File: K:\20085\CADD\ACAD\FIGURES\2010 SHERBURNE COUNTY\2010_14_POND 3 STABILITY ANALYSIS.DWG Saved: 12/7/2009 4:59:01 PM Plotted: 12/7/2009 4:59:40 PM User: Gray, Timmolyn

Drawing Copyright © 2009

CiHA

1l Winners Circle, PO Box 5269 - Albany, NY 12205-0269
Main: (518) 4534500 - www.chacampanies.com

POND NO. 3N STABILITY ANALYSIS
RESULTS

SHERBURNE COUNTY POWER STATION
BECKER, MINNESOTA

PROJECT NO.
20085.2010

DATE: 12/2009

FIGURE 13A

Page 105



2938
Text Box
Page 105


File: K:\20085\CADD\ACAD\FIGURES\2010 SHERBURNE COUNTY\2010_14_POND 3 STABILITY ANALYSIS.DWG Saved: 12/7/2009 4:59:01 PM Plotted: 12/7/2009 4:59:56 PM User: Gray, Timmolyn

Drawing Copyright © 2009

CiHA

1l Winners Circle, PO Box 5269 - Albany, NY 12205-0269
Main: (518) 4534500 - www.chacampanies.com

POND NO. 3N STABILITY ANALYSIS WITH
SEISMIC LOADING RESULTS

SHERBURNE COUNTY POWER STATION
BECKER, MINNESOTA

PROJECT NO.
20085.2010

DATE: 12/2009

FIGURE 13B

Page 106



2938
Text Box
Page 106


File: K:\20085\CADD\ACAD\FIGURES\2010 SHERBURNE COUNTY\2010_14_POND 3 STABILITY ANALYSIS.DWG Saved: 12/7/2009 5:32:20 PM Plotted: 12/9/2009 2:42:25 PM User: Everleth, Jennifer

Attachment 2 - Pond #1 Dewatering Data

50.00

45.00

40.00

35.00

30.00

25.00

20.00

Pond Water Level (ft)

15.00

10.00

q"@@é\é\@q‘b@@ﬁ

i <} vg st vl ]
Qﬁo de Q@r 50« Q@ \3}« 0@ *Sb« 0@ '5\3‘

SIS FHF PP IPPPPLS S PSP

Date

Drawing Copyright © 2009

PROJECT NO.

POND NO. 1 DEWATERING DATA 20085.2010

page 107 o 05085 o 05 SHERBURNE COUNTY POWER STATION | PATE: 12/2009

Main: (518) 453-4500 - www.chacompanies.com B E C K E R , M | N N E S O TA Fl G U R E 1 4



2938
Text Box
Page 107


40 CONCLUSIONS/RECOMMENDATIONS

4.1  Acknowledgement of Management Unit Condition

I acknowledge that the management units referenced herein was personally inspected by me and

were found to be in the following condition: Satisfactory.

A management unit found to be in satisfactory condition is defined as one in which no existing
or potential management unit safety deficiencies are recognized. Acceptable performance is
expected under all applicable loading conditions in accordance with the applicable criteria.

Minor maintenance items may be required.

CHA'’s assessment of the Bottom Ash Pond, Pond No. 1, Pond No. 2 and Pond No. 3N
embankments indicate that they are in satisfactory condition. As described in the following

sections, maintenance and monitoring will further enhance the condition of these dams.

4.2 Animal Control and Filling of Existing Animal Burrows

Evidence of animal burrows was observed on the embankment slopes of the Bottom Ash Pond,
Pond No. 1, Pond No. 2 and Pond No. 3 dams. A 4.5-foot deep animal burrow was observed on
the South Dam embankment approximately two-thirds the distance along the dam that needs to
be repaired. At approximately three-quarter distance from southwest corner of the Pond No. 1
West Dam a 6-foot wide, 2-foot deep gulley formed in surface of slope in area of surface
undulation that also needs to be repaired. CHA recommends vigilance by Northern States Power
Company to make note of areas disturbed by animal activity, trapping of the animals, and repair
to the areas to protect the integrity of the dams. In addition, noting the locations that have been
repaired will provide a record which can be used to more easily identify active versus inactive
animal burrows (i.e. stable versus potentially changing conditions).
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4.3  Maintaining Vegetation Growth

Appropriate grass covered most of the dams. However, there were areas of sparse vegetation
where reseeding maintenance should be performed. Northern States Power Company should

perform reseeding as required yearly to maintain a good grass cover on the dams.

4.4 Erosion Protection and Repair

Erosion rills, sinkholes and subsequent loss of grass cover were observed on embankment slopes.
Thinning and loss of grass cover due to concentrated flow from the access roads was noted. On
the South Dam of Pond No. 1 a 48-inch wide by 3-foot deep sinkhole was observed that needs to

be repaired. CHA recommends filling all rills and sinkholes and reseeding these areas.

45  Drainage Swale Maintenance

Vegetation was evident in some of the rip rap drainage swales to the toe of the downstream
embankment slopes. Northern States Power Company should monitor the condition of these
drainage swales and if the vegetation appears to be clogging the rip rap and impeding surface
runoff from being adequately conveyed away from the earthen embankments, the vegetation

should be removed from rip rap.

4.6 Tree and Root Removal

Tree roots were observed on the Pond No. 1 South Dam. CHA recommends that Northern States
Power Company, monitor the areas where tree roots are left in place following the cutting of
trees for signs of tree roots sprouting and instability in the embankment slope surface due to root
ball decay.
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Similarly, trees have established themselves in Pond No. 2 East Dam slope in the area of future
Pond No. 3S. CHA recommends these trees be removed under the direction of a professional

engineer.

4.7 Inspection Recommendations

CHA recommends that Northern States Power Company implement procedures for routine
inspections of the Bottom Ash, Pond No. 1, Pond No. 2 and Pond No. 3. The Operations and
Maintenance Plan for Pond No. 2 prepared by Barr Engineering Company and submitted to MN
DNR as part of the Application for Amendment of NPDES Permit No. 0002186 in January 1995
is a good document for the facility to refer to for performing these inspections. The manual
outlines monthly or semiannual (twice a year) visual observations that should be performed.
Table 3 in the manual lists items which should be inspected monthly (i.e. adequate slope
maintenance, adequate liner protection/erosion control, adequate freeboard, adequate surface
water drainage, vector/rodent control, dust control, dam integrity, adequate vegetation on cover,
adequate erosion control on cover, signs of seepage on perimeter dams, sudden drops in pond
level) and Table 4 lists items which should be inspected semiannually and after severe rainfall
events (i.e., groundwater monitoring points, final cover integrity, surface water drainage system,
dewatering system, survey monuments, perimeter dams and haul roads, sedimentation basin
build up). The results of the routine inspections should be documented in an inspection log and

maintained at the facility.
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5.0 CLOSING

The information presented in this report is based on visual field observations, review of reports
by others and this limited knowledge of the history of the Sherburne County Power Station
surface impoundments. The recommendations presented are based, in part, on project
information available at the time of this report. No other warranty, expressed or implied is made.
Should additional information or changes in field conditions occur, the conclusions and

recommendations provided in this report should be re-evaluated by an experienced engineer.
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APPENDIX A

Completed EPA Coal Combustion Dam Inspection Checklist Forms
&
Completed EPA Coal Combustion Waste (CCW) Impoundment Inspection Forms

Final Report

Assessment of Dam Safety of

Coal Combustion Surface Impoundments
Northern States Power Company-Minnesota
Sherburne County Power Station

Becker, Minnesota



US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency
Site Name: Sherburne County Steam Plant Date: September 16, 2009
Unit Name: Bottom Ash Pond Operator's Name: NSPM d/b/a Xcel Energy Inc.
Unit I.D.: Hazard Potential Classification: High (Significant) Low

Inspector's Name: Anthony Stellato, P.E. /Malcolm D. Hargraves

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

Yes No Yes No

1. Frequency of Company's Dam Inspections? NO program 18. Sloughing or bulging on slopes? X
2. Pool elevation (operator records)? 19. Major erosion or slope deterioration? X
3. Decant inlet elevation (operator records)? 20. Decant Pipes: _
4. Open channel spillway elevation (operator records)? d/n/a Is water entering inlet, but not exiting outlet? see note
5. Lowest dam crest elevation (operator records)? 1000 Is water exiting outlet, but not entering inlet? e note
6. If instrumentation is present, are readings Is water exiting outlet flowing clear?

recorded (operator records)? X 9 9 ’ see note
7. Is the embankment currently under construction? X 21. Seepag.e (specify location, if seepa.lge carries fines,

and approximate seepage rate below):
8. Foundation preparation (remove vegetation,stumps, | d/n/a From underdrain? X
topsoil in area where embankment fill will be placed)?
- > —

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

largest diameter below)
10. Cracks or scarps on crest? X At natural hillside in the embankment area? d/n/a
11. Is there significant settlement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? X From downstream foundation area? X
13. De_presspns or sinkholes in tailings surface or X "Boils” beneath stream or ponded water? X

whirlpool in the pool area?

14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? see note
15. Are spillway or ditch linings deteriorated? X 22. Surface movements in valley bottom or on hillside? X
16. Are outlets of decant or underdrains blocked? see note | 23. water against downstream toe? X
17. Cracks or scarps on slopes? X 24. Were Photos taken during the dam inspection? X
Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue # Comments
"d/n/a" = Does not apply "n/a' = Not available

7 Pond was being actively dredged at the time of inspection and the material was being placed in Pond 2 to

construct internal dikes as a part of the sluicing and gradual capping process.

16, 20, 21 Theinlet and outlet are submerged. Clarified water isrecycled through plant for ash sluicing and FGI&

scrubber sluicing.

18 Isolated surficial deformation/creep noted on downstream north dike slopes near crest and where ash lines

entered pond. Rodent activity prevalent on the dike slopes.

EPA FORM -XXXX



U. S. Environmental Protection Agency

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # MN0002186 INSPECTOR téllato/Hargraves

Date September 16, 2009

Impoundment Name _Bottom Ash Pond

Impoundment Company NSPCM d/b/a Xcel Inc.

EPA Region 5
State Agency (Field Office) Addresss Minnesota Department of Natural Resources

500 L afayette Road; St. Paul, MN 55155

Name of Impoundment Bottom Ash Pond

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

New Update X

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

IMPOUNDMENT FUNCTION: Bottom Ash

Nearest Downstream Town : Name Monticello, MN

Distance from the impoundment 3to 4 miles

Impoundment

Location: Longitude 93 Degrees 53 Minutes 257 Seconds
Latitude 45 Degrees 22 Minutes 285  Seconds
State MN County Sherburne

Does a state agency regulate this impoundment? YES X NO

If So Which State Agency? Minnesota Department of Natural Resources - Waters

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.

X 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 are those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Failure of the west and south dike would probably damage a Sherburne County Electrical ‘
Facility cooling tower complex, possibly affect some service roads and driveways beyond the
cooling towers, and flood the recycle basin, possibly inducing a discharge to the Mississippi
River roughly 1500 to 2000 feet to the south. A breach in the east dike would mainly affect
some access drives.

EPA Form XXXX-XXX, Jan 09 2



CONFIGURATION
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Water or ccw
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Side-Hill
Diked

Incised (form completion optional)

X

Combination Incised/Diked

Embankment Height 40

Pool Area 18

Embankment Material clay core, sand shell

Liner clay

feet

acres
feet

Liner Permeability

Current Freeboard

EPA Form XXXX-XXX, Jan 09



TYPE OF OUTLET (Mark all that apply)

d/n/a Open Channel Spillway TRAPEZOIDAL TRIANGULAR
Trapezoidal Top Width Top Width
. <+ —> <+—>
Triangular
- Depth Depth
Rectangular §or § o
«—
Irregular Botiom
Width
— depth . RECTANGULAR IRREGULAR
bottom (or average) width Average Width
i ] Av
top width I Depth
+“—>
Width
X Outlet

A
inside diameter
Material Inside | Diameter
corrugated metal
welded steel
concrete
y

plastic (hdpe, pvc, etc.)
X other (specify) concrete encased clay pipe

Is water flowing through the outlet?  YES x NO

No Outlet

Other Type of Outlet (specify)

The Impoundment was Designed By Black and Veatch

EPA Form XXXX-XXX, Jan 09



Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

EPA Form XXXX-XXX, Jan 09

NO X




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

If So When?

IF So Please Describe:

EPA Form XXXX-XXX, Jan 09



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

NO X

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

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency
Site Name: Sherburne County Steam Plant Date: September 16, 2009
Unit Name: Pond 1 Operator's Name: NSPM d/b/a Xcel Energy Inc.
Unit I.D.: Hazard Potential Classification: High Significant (Low)

Inspector's Name: Anthony Stellato, P.E. /Malcolm D. Hargraves

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

Yes No Yes No
1. Frequency of Company's Dam Inspections? NO program 18. Sloughing or bulging on slopes? X
2. Pool elevation (operator records)? d/n/a 19. Major erosion or slope deterioration? X
3. Decant inlet elevation (operator records)? d/n/a 20. Decant Pipes: _
4. Open channel spillway elevation (operator records)? d/n/a Is water entering inlet, but not exiting outlet? d/n/a
5. Lowest dam crest elevation (operator records)? 1000 Is water exiting outlet, but not entering inlet? d/n/a
6. If instrumentation is present, are readings

recorded (operator records)? X Is water exiting outlet flowing clear? d/n/a

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

8. Foundation preparation (remove vegetation,stumps, |d/n/a

in?
topsoil in area where embankment fill will be placed)? From underdrain?

9. Trees growing on embankment? (If so, indicate X

i i ?
largest diameter below) At isolated points on embankment slopes?

10. Cracks or scarps on crest? X At natural hillside in the embankment area? d/n/a
11. Is there significant settlement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? d/n/a From downstream foundation area? X
13. Depressions or sinkholes in tailings surface or ot ”

Whirlpool in the pool area? d/n/a Boils" beneath stream or ponded water? d/n/a
14. Clogged spillways, groin or diversion ditches? d/n/a Around the outside of the decant pipe? d/n/a
15. Are spillway or ditch linings deteriorated? X 22. Surface movements in valley bottom or on hillside? X
16. Are outlets of decant or underdrains blocked? d/n/a 23. Water against downstream toe? X
17. Cracks or scarps on slopes? X 24. Were Photos taken during the dam inspection? X

Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue # Comments
"d/n/a" = Does not apply "n/a' = Not available

1 Xcel doesnot have an official periodic inspection program.

6 Site has monitoring wells installed through the cap of the closed pond to measure groundwater quality and the

effectiveness of the dewatering activitiesinitiated since the pond was closed and capped in 1995. No instruments

arein the dike that created the pond in the mid-1970's.

21 Surficial slope deformation/creep due most likely to substantial rodent (pocket gophers, foxes, etc.) activity

noted on west dike.

EPA FORM -XXXX



U. S. Environmental Protection Agency

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # MN0002186 INSPECTOR téllato/Hargraves

Date September 16, 2009

Impoundment Name Pond1

Impoundment Company NSPCM d/b/a Xcel Inc.

EPA Region 5
State Agency (Field Office) Addresss Minnesota Department of Natural Resources

500 L afayette Road; St. Paul, MN 55155

Name of Impoundment Pond 1

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

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

IMPOUNDMENT FUNCTION: !nactive, closed, capped, and substantially dewatered pond

Nearest Downstream Town : Name Monticello, MN
Distance from the impoundment 3 to 4 miles

Impoundment

Location: Longitude 93 Degrees 53 Minutes 244 Seconds
Latitude 45 Degrees 22 Minutes 16.0  Seconds
State MN County Sherburne

Does a state agency regulate this impoundment? YES NO X

If So Which State Agency?

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.

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

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the significant
hazard potential classification are those dams where failure or misoperation results
in no probable loss of human life but can cause economic loss, environmental
damage, disruption of lifeline facilities, or can impact other concerns. Significant
hazard potential classification dams are often located in predominantly rural or
agricultural areas but could be located in areas with population and significant
infrastructure.

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:

Pond is not active and has been capped since 1995 with a geomembrane and soil cover.
Furthermore, to reduce hydraulic head and minimize infiltration through the clay liner and
into the sand and gravel groundwater agquifer below the pond, dewatering wells have been
installed to remove water from the cell. These wells were installed after the pond was capped
in 1995.

EPA Form XXXX-XXX, Jan 09 2



CONFIGURATION
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Incised (form completion optional)

Combination Incised/Diked

Embankment Height 40

Pool Area 61

Embankment Material clay core, sand shell

Liner clay

feet

acres
feet

Liner Permeability 10-7 to 10-9 cm/sec

Current Freeboard 0

EPA Form XXXX-XXX, Jan 09



TYPE OF OUTLET (Mark all that apply)

dn/a Open Channel Spillway
Trapezoidal
Triangular
Rectangular
Irregular

depth
bottom (or average) width
top width

Outlet

inside diameter

Material
corrugated metal
welded steel
concrete
plastic (hdpe, pvc, etc.)
other (specify)

I Depth

+“—>
Width

Is water flowing through the outlet?

X No Outlet

Other Type of Outlet (specify)

YES d/n/a NO

Inside

TRAPEZOIDAL TRIANGULAR
Top Width Top Width
<+ —> <+—>
¢Depth ¢ Depth
+“—>
Bottom
Width
RECTANGULAR IRREGULAR

Average Width

Avg
Depth

Y
Diameter
y

The Impoundment was Designed By Black and Veatch

EPA Form XXXX-XXX, Jan 09



Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

EPA Form XXXX-XXX, Jan 09

NO X




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

If So When?

IF So Please Describe:

EPA Form XXXX-XXX, Jan 09



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

NO X

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

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency
Site Name: Sherburne County Steam Plant Date: September 16, 2009
Unit Name: Pond 2 Operator's Name: NSPM d/b/a Xcel Energy Inc.
Unit I.D.: Hazard Potential Classification: High (Significant) Low

Inspector's Name: Anthony Stellato, P.E. /Malcolm D. Hargraves

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

Yes No Yes No

1. Frequency of Company's Dam Inspections? NO program 18. Sloughing or bulging on slopes? X
2. Pool elevation (operator records)? 1008 19. Major erosion or slope deterioration? X
3. Decant inlet elevation (operator records)? 1008 20. Decant Pipes: _
4. Open channel spillway elevation (operator records)? d/n/a Is water entering inlet, but not exiting outlet? see note
5. Lowest dam crest elevation (operator records)? 1012 Is water exiting outlet, but not entering inlet? e note
6. If instrumentation is present, are readings Is water exiting outlet flowing clear?

recorded (operator records)? X 9 9 ’ see note
7. Is the embankment currently under construction? X 21. Seepag.e (specify location, if seepa.lge carries fines,

and approximate seepage rate below):
8. Foundation preparation (remove vegetation,stumps, |d/n/a o
topsoil in area where embankment fill will be placed)? From underdrain? din/a
- > —

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

largest diameter below)
10. Cracks or scarps on crest? X At natural hillside in the embankment area? d/n/a
11. Is there significant settlement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? X From downstream foundation area? X
13. De_presspns or sinkholes in tailings surface or X "Boils” beneath stream or ponded water? X

whirlpool in the pool area?

14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? see note
15. Are spillway or ditch linings deteriorated? X 22. Surface movements in valley bottom or on hillside? X
16. Are outlets of decant or underdrains blocked? see note | 23. water against downstream toe? X
17. Cracks or scarps on slopes? X 24. Were Photos taken during the dam inspection? X

Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue # Comments
"d/n/a" = Does not apply "n/a' = Not available

6 Site hasvertical and inclined dewatering wells that will be activated when the pond is capped and closed.

9 Isolated trees (2" to 4" in diameter) are on east dike; to be removed as part of Pond 3 S construction in 2010.

16, 20, 21 The decant inlet is submerged and the outlet is submerged below the free water surfacein Pond 3 N,

precluding direct observation. Some loss of ground/erosion was noted around decant inlet tower.

19 Isolated erosion/ground cover loss at north and east dike downstream slope where erosion protection absent.

23 Downstream toe of east dike is the upstream slope face of Pond 3 which isimpounding water.

EPA FORM -XXXX



U. S. Environmental Protection Agency

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # MN0002186 INSPECTOR téllato/Hargraves

Date September 16, 2009

Impoundment Name Pond 2

Impoundment Company NSPCM d/b/a Xcel Inc.

EPA Region 5
State Agency (Field Office) Addresss Minnesota Department of Natural Resources

500 L afayette Road; St. Paul, MN 55155

Name of Impoundment Pond 2

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

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

IMPOUNDMENT FUNCTION: Fly Ash and Wet FGD sludge mixture

Nearest Downstream Town : Name Monticello, MN
Distance from the impoundment 3 to 4 miles

Impoundment

Location: Longitude 93 Degrees 53 Minutes 024 Seconds
Latitude 45 Degrees 22 Minutes 10.7  Seconds
State MN County Sherburne

Does a state agency regulate this impoundment? YES X NO

If So Which State Agency? Minnesota Department of Natural Resources - Waters

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.

X 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 are those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Failure of the south and east dikes would probably affect the Mississippi River approximately
1000 feet to the south, causing negative environmental impacts, and likely impair a landfill
operation with its associated service roads to the east. A secondary road, Sherburne Avenue
(140th Ave) might also be impacted. A breach in the north dike would adversely affect the
Sherburne County Electrical Facility service roads and driveways, and possibly impact a
manufacturing facility and access drive (Liberty Lane).

EPA Form XXXX-XXX, Jan 09 2



CONFIGURATION
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Incised (form completion optional)

Combination Incised/Diked

Embankment Height 52

Pool Area 100

Embankment Material clay, ash, sand shell

Liner clay

feet

acres
feet

Liner Permeability 6 x 10-8 cm/sec

Current Freeboard 4 to 5 feet

EPA Form XXXX-XXX, Jan 09



TYPE OF OUTLET (Mark all that apply)

d/n/a Open Channel Spillway TRAPEZOIDAL TRIANGULAR
Trapezoidal Top Width Top Width
. <+ —> <+—>
Triangular
- Depth Depth
Rectangular $o oo
-«
Irregular Botiom
Width
— depth . RECTANGULAR IRREGULAR
bottom (or average) width Average Width
i ] Av
top width I Depth 7
+“—>
Width
X Outlet

18" inside diameter

Material Inside | Diameter
corrugated metal
welded steel

concrete

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

Is water flowing through the outlet?  YES x NO
No Outlet

Other Type of Outlet (specify)

The Impoundment was Designed By Black and Veatch, Polaris Group, Inc.,
Barr Engineering Company, McCain and Associates, Inc.

EPA Form XXXX-XXX, Jan 09



Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

EPA Form XXXX-XXX, Jan 09

NO X




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

If So When?

IF So Please Describe:

EPA Form XXXX-XXX, Jan 09



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

NO X

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

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



US Environmental

Coal Combustion Dam Inspection Checklist Form Protection Agency
Site Name: Sherburne County Steam Plant Date: September 16, 2009
Unit Name: Pond 3N Operator's Name: NSPM d/b/a Xcel Energy Inc.
Unit I.D.: Hazard Potential Classification: High (Significant) Low

Inspector's Name: Anthony Stellato, P.E. /Malcolm D. Hargraves

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

Yes No Yes No

1. Frequency of Company's Dam Inspections? NO program 18. Sloughing or bulging on slopes? X
2. Pool elevation (operator records)? 082 19. Major erosion or slope deterioration? X
3. Decant inlet elevation (operator records)? 082 20. Decant Pipes: _
4. Open channel spillway elevation (operator records)? d/n/a Is water entering inlet, but not exiting outlet? see note
5. Lowest dam crest elevation (operator records)? Q97 Is water exiting outlet, but not entering inlet? e note
6. If instrumentation is present, are readings Is water exiting outlet flowing clear?

recorded (operator records)? X 9 9 ’ see note
7. Is the embankment currently under construction? X 21. Seepag.e (specify location, if seepa.lge carries fines,

and approximate seepage rate below):
8. Foundation preparation (remove vegetation,stumps, |d/n/a o
topsoil in area where embankment fill will be placed)? From underdrain? din/a
- > —

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

largest diameter below)
10. Cracks or scarps on crest? X At natural hillside in the embankment area? d/n/a
11. Is there significant settlement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? X From downstream foundation area? X
13. De_presspns or sinkholes in tailings surface or X "Boils” beneath stream or ponded water? X

whirlpool in the pool area?

14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? see note
15. Are spillway or ditch linings deteriorated? X 22. Surface movements in valley bottom or on hillside? X
16. Are outlets of decant or underdrains blocked? see note | 23. water against downstream toe? X
17. Cracks or scarps on slopes? X 24. Were Photos taken during the dam inspection? X

Major adverse changes in these items could cause instability and should be reported for
further evaluation. Adverse conditions noted in these items should normally be described (extent, location,
volume, etc.) in the space below and on the back of this sheet.

Inspection Issue # Comments
"d/n/a" = Does not apply "n/a' = Not available

6 Site hasvertical and inclined dewatering wells that will be activated when the pond is capped and closed.

7 Pond dikes to be raised to elevation 1012 from elevation 997 after Pond Sis constructed.

16, 20, 21 Theinlet and outlet are submerged. Clarified water isrecycled through plant for ash sluicing and FGD

scrubber sluicing.

19 Very dlight erosion and beaching on interior north and east dike upstream slopes where bottom ash and sand /

gravel slope surface have not been vegetated. These dikes will eventually be raised to elevation 1012.

EPA FORM -XXXX



U. S. Environmental Protection Agency

Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # MN0002186 INSPECTOR téllato/Hargraves

Date September 16, 2009

Impoundment Name Pond 3N

Impoundment Company NSPCM d/b/a Xcel Inc.

EPA Region 5
State Agency (Field Office) Addresss Minnesota Department of Natural Resources

500 L afayette Road; St. Paul, MN 55155

Name of Impoundment Pond 3N

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

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

IMPOUNDMENT FUNCTION: Decanted water, eventualy Fly Ash/Wet FGD sludge mixture

Nearest Downstream Town : Name Monticello, MN
Distance from the impoundment 3 to 4 miles

Impoundment

Location: Longitude 93 Degrees 52 Minutes 422 Seconds
Latitude 45 Degrees 22 Minutes 182  Seconds
State MN County Sherburne

Does a state agency regulate this impoundment? YES X NO

If So Which State Agency? Minnesota Department of Natural Resources - Waters

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.

X 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 are those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

Failure of the south dike would probably affect alandfill operation with its associated service
roads roughly 1500 feet to the south of the impoundment and possibly the Mississippi River
roughly 3000 to 4000 feet to the south. If the east dike were to fail a secondary road known as
Sherburne Avenue (140th Ave) would likely be impacted along with afarm field within
roughly 1500 of the pond. A breach in the north dike would adversely affect the Sherburne
County Electrical Facility service roads and driveways, and possibly impact a manufacturing
facility and associated access drive (Liberty Lane).

EPA Form XXXX-XXX, Jan 09 2



CONFIGURATION

Water or ccw

original

ground

CROSS-VALLEY

-
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z
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z

Water or ccw

SIDE-HILL

Water or ccw

v
pary
fori®
oy
-
-

=)
<)
%
—
=

original ground

INCISED

Y

Water or ccw

ground

Cross-Valley

Side-Hill
Diked

X

Incised (form completion optional)

Combination Incised/Diked

Embankment Height 37

Pool Area 50

Embankment Material clay, ash, sand shell

Liner GCL

feet

acres
feet

Current Freeboard 15

Liner Permeability 5 x 10-9 cm/sec
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TYPE OF OUTLET (Mark all that apply)

d/n/a Open Channel Spillway TRAPEZOIDAL TRIANGULAR
Trapezoidal Top Width Top Width
. <+ —> <+—>
Triangular
- Depth Depth
Rectangular $o oo
-«
Irregular Botiom
Width
— depth . RECTANGULAR IRREGULAR
bottom (or average) width Average Width
i ] Av
top width I Depth 7
+“—>
Width
X Outlet

24" inside diameter

Material Inside | Diameter
corrugated metal
welded steel
concrete

X plastic (hdpe, pvc, etc.)

X other (specify) carbon steel to hdpe

Is water flowing through the outlet?  YES x NO

No Outlet

Other Type of Outlet (specify)

The Impoundment was Designed By McCain and Associates, Inc.
Utility Engineering, Inc.

EPA Form XXXX-XXX, Jan 09



Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

EPA Form XXXX-XXX, Jan 09

NO X




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

If So When?

IF So Please Describe:

EPA Form XXXX-XXX, Jan 09



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

NO X

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

If so Please Describe :

EPA Form XXXX-XXX, Jan 09
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