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Section 1 - Introduction

This Construction Certification Report (Report) presents the results of field observations and testing work
performed during the 2008 construction of Pond 3 North (Pond 3N) Vertical Expansion at Xcel Energy’s
(Xcel) Sherburne County Generating Plant (Sherco or the Plant) in Becker, Minnesota. Pond 3N covers
approximately 50 acres and is the north half of scrubber solids Pond No. 3 (Pond 3). The original phase
of Pond 3 development was the construction of Pond 3N in 2004 to a finished elevation of 976
(operational elevation of 970). This report documents the second phase of development, consisting of
extending Pond 3N vertically to a finished elevation of 999 (operational elevation of 993). Future
development of Pond 3 consists of constructing the south half of Pond 3 (Pond 3S), and subsequent

vertical extensions of the entire pond.

Pond 3N receives decanted water from the existing scrubber solids pond (Pond 2) and is currently used
for water storage to manage the chemistry of water used in the Plant air quality control system and to
provide surge capacity for storm water from the Plant site. Pond 3N does not receive scrubber solids
other than some carry-over from Pond 2. As Pond 2 reaches capacity, Pond 3 will augment and

ultimately replace Pond 2 as the primary means for scrubber solids disposal.

The 2008 Pond 3N construction consisted primarily of constructing earth embankments and liner
installation. The south embankment was raised from elevation 976 to 997, and lined with a composite
liner system to elevation 995. Composite liner was also installed on the west slope from elevation 972 to
1010. The composite liner consisted of a geosynthetic clay liner (GCL) overlain by a high density
polyethylene (HDPE) geomembrane. Embankments on the north and east sides were raised from
elevation 976 to 999 utilizing a clay-core and bottom ash/random fill upstream embankment
configuration. Bottom ash placement occurred only within interior areas of the pond. Other activities
during Pond 3N construction included granular drainage material placement, clay anchor installation,
piping, electronic leak location testing, erosion control installation, establishment of access roads, and site
restoration activities. Construction activities are more completely described in subsequent sections of this

report.

Construction was performed in accordance with NPDES Permit No. 0002186, and “Construction
Drawings and Specifications, 2008 Pond No. 3 North Vertical Expansion, Bottom Ash Pond Dredging
and Excavation, and Unit 3 AQCS Landfill Final Cover, Sherburne County Generating Plant (Sherco),
Northern States Power Company (dba Xcel Energy, Inc.)”, prepared by McCain and Associates,

1
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Inc.(McCain), and dated March 2008. The prime contractor was Veit & Company, Inc. (Veit), and
composite liner installation was performed by Clean Air and Water, LLC (CAAW) as a subcontractor to
Veit. Excavation activities began in April 2008 and the construction was completed in November 2008.
Deviations from the Specifications and Drawings are noted on the enclosed Record Drawings and are

described in the following sections of this Report.

Xcel Energy performed construction management activities and the following companies provided

services to complete the Pond 3N Project:

Company
McCain and Associates, Inc. (McCain)

Veit & Company, Inc. (Veit)

Clean Air & Water, LLC. (CAAW)

GSE Lining Technology

Foth Infrastructure & Environment, LLC. (Foth)
Neaton Bros.

Braun Intertec Corporation

Soil Engineering Testing (SET)

Bogart, Peterson & Associates, Inc

Ulteig Engineers, Inc.

Activity or Products
Design, QA/QC

Earthwork

Geomembrane Installation (Subcontractor to Veit)
Geomembrane Supplier

Geomembrane Leak Location Testing

Turf Establishment (Subcontractor to Veit)

Soil Testing

Laboratory Clay Testing

Survey Verification (Subcontractor to Veit)

Survey Verification

Construction observation was performed during the project and consisted of observing and recording

activities of the prime contractor and subcontractors, answering questions and interpreting information

contained in the drawings and specifications as requested by the contractor, and directing testing and

quality control activities performed by independent testing firms and construction subcontractors.

Additional related construction work was completed by Veit in 2008 under the same contract, but is not

described in this Report. The additional work included excavation of bottom ash from the Bottom Ash

Pond and placement of the bottom ash in Pond 2 to build interior dikes. In addition, final cover on the

Unit 3 Landfill was constructed, but is described in a separate report.
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Section 2 - Construction Methods and Materials

Methods of construction, equipment, and materials used for the project are described below. Appendix A
contains photographs depicting the various stages of construction. Record Drawings in Appendix

H,along with survey data in Appendix G, show details of the project as-constructed.

2.1  Granular Drainage Material Screening and Stockpiling

The drainage sand used for the project was taken from existing granular drainage material stockpiles
southeast of Pond 3N. The material in those stockpiles was produced in the fall of 2006, as part of a
previous construction project in which clean sand was excavated and segregated from the Pond 3S
footprint and screened to a maximum particle size of 3/8-inch. The screened sand was tested and

stockpiled for use in future construction projects at the plant.

Samples of the screened sand were collected and analyzed during the 2008 Pond 3N project to verify
compliance with project specifications. Sampling and analysis of the granular drainage material is

discussed in Section 3.2.5.

2.2  Topsoil Stripping and Stockpiling

Prior to embankment construction, topsoil from the pond slopes was stripped and stockpiled at the base of
the slopes using dozers. Topsoil was stripped from the random fill borrow area northeast of Pond 3N
using scrapers and was stockpiled north of Pond 3N. Topsoil on all pond slopes and embankments was a

minimum of 6-inches thick, and ranged from 9-inches to 3-feet in the borrow area.

2.3  Borrow Area Development

To construct the Pond 3N vertical expansion, random fill material was excavated from a borrow area
located northeast of Pond 3N (see Record Drawings in Appendix H). Prior to excavation, soil samples
were taken from six different test pits within the borrow area ranging from one to fifteen feet in depth.
After stripping and stockpiling the topsoil, rooting soil was excavated and stockpiled west of the borrow
area for future use in pond capping projects. After stripping and stockpiling the rooting soil, random fill
was excavated using scrapers, backhoes, and off-road haul trucks. Excavation started at the southeast
corner and progressed north, turned west around the existing topsoil stockpile, and worked to the west and
south. Due to a lower than expected yield of bottom ash from the Bottom Ash Pond excavation project,

additional borrow material was needed to construct the upstream embankments, and the borrow area was

3
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extended beyond the original limits. As a result, the road originally designed around the toe of the north
and east embankments was eliminated and a 15-feet wide bench was established between the
embankment toe and the borrow area as shown on the Record Drawings. The borrow area was excavated
to elevation 940 with three horizontal to 1 vertical sideslopes. Excavated material consisted primarily of

sand, with some areas containing gravel and cobbles.

Random fill soil samples collected from the borrow area were tested as discussed in Section 3.2.2.

2.4  Embankment Construction and Subgrade Preparation

Material excavated from the borrow area was used to construct the Pond 3N ramps and embankments.
During embankment construction, fill was placed in maximum 12-inch loose lifts, and compacted to at
least 95 percent Standard Proctor density using a vibratory smooth drum roller. Water was added during
placement and compaction as needed to meet compaction requirements. An independent soil testing firm
retained by Xcel, Braun Intertec Corporation, performed in-place density testing during embankment
construction to verify compliance with project requirements. Compaction testing was performed to meet
the required rate of one test per 3,000 cubic yards. A summary of the Standard Proctor tests and field
density testing performed during Pond 3N construction is presented in Tables 1 and 2. Testing locations
are presented in Figure 1, 2, and 3. Complete data for Standard Proctor and field compaction testing are

included in Appendix B.

The southeast ramp and south embankment were constructed concurrently up to the base of the weir at
elevation 960. Above elevation 960, the ramp and embankment were constructed independently to
finished grade. The north and east embankments were constructed with random fill from the base up to
elevation 972. At elevation 972, the existing clay was exposed, and embankment construction continued
with random fill and clay on the exterior of the pond, and bottom ash and random fill inside the pond.
Details of the upstream embankment construction are included in Section 2.11. The final grades on the

embankments were surveyed to verify design grades were achieved with the allowable tolerances.

2.5  Clay Anchor Construction

A 5-foot deep clay anchor was constructed in the southeast corner of the pond from elevation 972 to 995,
and was connected to the existing inclined clay barrier. The clay anchor was used to anchor the
composite liner, and provides a low permeability connection for the transition from composite liner to the

inclined clay barrier in the upstream embankment. The clay anchor at elevation 995 was extended south
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beyond the Pond 3N composite liner limit to provide access for future Pond 3S connection. Details of the

clay anchor are shown on the Record Drawings in Appendix H.

The clay anchor was constructed with clay from the off-site clay borrow source south of Monticello
(Anderson Pit). The clay was placed in maximum 9-inch loose lifts and compacted to at least 100 percent
Standard Proctor density at or above the optimum moisture content. Moisture was added as needed
during placing and compacting to achieve the proper moisture content. After the required compaction
was achieved, a 2-foot deep by 2-foot wide trench was dug into the clay to provide anchorage for the
composite liner. Once the composite liner was installed, the anchor trench was backfilled with clay and
compacted as specified. In-place density and moisture content testing, and laboratory testing of the clay
was performed by Xcel’s independent soil testing firms. The test results for clay used in the clay anchor
are summarized in Table 3, 4, and 5, with complete test data located in Appendix C. Locations of tests

are shown on Figures 4 through 7.

A 5-foot deep clay anchor was originally planned to be constructed along the entire west slope at
elevation 995 to connect the Pond 3N composite liner to the Pond 2 clay slope liner. However, the west
slope design was modified during the project to facilitate construction, and the portion of the clay anchor
that had been installed prior to the design change was abandoned in place and not used. The design
change extended the composite liner from elevation 995 to the top of the slope at elevation 1010, and the
composite liner was anchored into the top of the existing Pond 2 inclined clay barrier, eliminating the

need for a clay anchor along the west slope.

2.6  Composite Liner Construction

Composite liner was installed from elevation 972 to 995 on the south embankment, and from elevation
972 to 1010 on the west slope. The composite liner was connected to the existing Pond 3N composite
liner along the south and west embankments as shown on the Record Drawings. The composite liner
consisted of internally reinforced GCL with non-woven geotextiles on both sides overlain by textured 60-
mil HDPE geomembrane. Composite liner installation began in the southeast corner of the pond and
continued clockwise along the south embankment and west slope until reaching the northwest corner of
the pond. GCL and geomembrane panels were oriented parallel to the slope, while seams perpendicular
to the slopes were installed in rain lap fashion. During a typical day of liner installation, both GCL and
geomembrane panels were deployed and seamed, so that all the GCL deployed during the day was
covered with geomembrane by the end of the day. This protected the GCL from precipitation and
prevented it from becoming fully hydrated prior to completion of liner installation and cover soil

5
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placement. GCL which had become hydrated or was damaged during deployment was replaced or not

used.

The composite liner system was electronically leak tested after the granular drainage layer was placed to
insure the integrity of the liner system. Electronic leak testing was completed in phases, and is discussed

in Section 3.5.

2.6.1 Geosynthetic Clay Liner (GCL)

The GCL used throughout the project was Bentofix® NWL, manufactured by GSE, which is internally
reinforced and contains non-woven geotextiles on both sides. GCL rolls were 15.5 feet wide by 150 feet
long. Prior to deploying GCL, the installer inspected the subgrade and determined the subgrade was

acceptable for installation by signing subgrade acceptance forms (contained in Appendix I).

The GCL was deployed using a backhoe with a spreader bar attached to the bucket that held the rolls at
the top of the slope while the GCL was pulled by hand down-slope. Workers grabbed the end of the GCL
panel and pulled it down the slope, face up, taking care to prevent the roll from becoming skewed with

the adjacent panel or developing wrinkles or folds.

Adjacent GCL panels were overlapped a minimum of 6 inches along the edges. A lap line was marked on
the GCL rolls during manufacturing to insure the proper overlap was achieved during deployment.
Accessory granular bentonite was used along the edges of adjacent panels, at a rate of ¥ pound per lineal
foot continuously along all seams or overlap areas. GCL panels were overlapped a minimum of 24-
inches at the roll ends in rain-lap fashion and augmented with accessory granular bentonite. Damaged
GCL was repaired by placing a patch over the damaged area, with a 12-inch minimum overlap around all
parts of the damaged area, and augmented with granular bentonite around the perimeter of the patch.
After granular bentonite was placed, panel ends were heat tacked together with a leister heat gun. The
GCL panels were anchored at the top of the slope in a 2-foot deep anchor trench. Quality control testing

performed during GCL installation is described in Section 3.3.
2.6.2 High Density Polyethylene (HDPE) Geomembrane

The HDPE geomembrane used on this project was manufactured by GSE. Geomembrane rolls were 22.5-

feet wide by approximately 500 feet long. All geomembrane used was textured 60-mil.
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Geomembrane was deployed in the same manner as the GCL. The geomembrane panels were anchored

at the top of the slope in the same anchor trench used to anchor the GCL.

Adjacent geomembrane panels were overlapped and seamed together with a split-wedge fusion welder
whenever possible. Patches, repairs, and areas inaccessible to the fusion welder were seamed with an
extrusion welder. End seams perpendicular to the slope were placed in rain-lap fashion at 45 degree
angles. Sandbags were used to temporarily anchor geomembrane panels to prevent wind uplift and
damage to the geomembrane. Geomembrane boots were installed around the Pond 2 dewatering pipes
and the Pond 2 decant pipe which penetrate the composite liner along the west slope of the pond. The
boots were extruded and banded with stainless steel banding straps. Details of the pipe penetrations are

shown in the Record Drawings.

The final configuration of geomembrane panels including locations of patches, seams, boots, and
destructive tests is shown on the as-built panel layout and test reports in Appendix J. Quality control

testing performed during liner installation is described in Section 3.4.

2.7 Weir Construction

During the 2004 Pond 3N construction, an overflow weir from elevation 960 to 972 was embedded into
the east end of the south embankment and sealed off with a composite liner flap. The weir was
constructed in order to hydraulically connect Pond 3N to the future Pond 3S. During the 2008 Pond 3N
construction, the weir was extended from elevation 972 to the top of the finished embankment at

elevation 995, and sealed off with composite flaps as described below.

Lower and upper flaps were constructed during 2008 to seal off the weir. The flaps are configured to
provide complete containment of Pond 3N, and allow access for removal when building Pond 3S to
connect the two ponds. The lower flap consists of composite liner, and was installed through the
originally constructed weir. The lower flap is connected to the originally constructed pond liner from
elevation 960 at the base of the weir to the top of the originally constructed south embankment liner at
elevation 972. At elevation 972, the new lower flap is connected to the originally constructed flap, which
provides complete containment of any pond water that leaks through the original flap. After installation

of the lower flap, it was covered with granular drainage material and leak tested.

Once the lower flap was completed and leak tested, soil was placed in the upper portion of the weir to fill

the weir, complete the south embankment, and form the foundation for the upper flap. The upper flap is

7
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comprised of composite liner, and is aligned with the rest of the south embankment liner along the three
horizontal to one vertical pond slope. The upper flap is connected to the original flap at elevation 972 and
to the south embankment liner from elevation 972 up to 995. The flap is anchored at the top of the slope

at elevation 995. The upper flap was then covered with granular drainage material and leak tested.

Details of the weir and flaps are shown on the Record Drawings in Appendix H.

2.8  Granular Drainage Layer Placement

Placement of the granular drainage layer commenced after the composite liner was installed and tested.
As liner installation progressed around the site, drainage layer placement followed such that both
operations occurred simultaneously. The drainage layer was placed in a single 2-foot lift over the liner.
The native material used for granular drainage material was screened and stockpiled in 2006 as discussed
in Section 2.1. The material was tested for grain size, fines content, and permeability to assure
compliance with project specifications. Testing of the granular drainage material is discussed in Section
3.2.5.

The contractor hauled granular drainage material from the stockpiles to the pond in off-road haul trucks.
Granular drainage material was placed at least 4-feet thick along haul roads inside the pond to provide
access for trucks. Drainage sand was dumped from the haul roads, and dozers utilizing GPS equipment
worked to place the material over the liner by rolling the material off the edge of the previously placed
material so that sand did not slide across the liner. Laborers worked ahead of the dozer, removing
sandbags and hand spreading sand to prevent wrinkle propagation in the geomembrane. Whenever
possible, drainage sand was placed during the coolest parts of the day when the geomembrane liner was
smooth, and was placed from the bottom of the slopes. The sand was fine-graded to produce a smooth,

uniform finished surface.

2.9  Slope Protection

To protect the liner system and drainage layer, 4-feet of cover soils (3.5-feet of random fill and 6-inches
of topsoil), were placed over the 2 foot granular drainage layer, as shown on the Record Drawings.
Random fill and topsoil was placed with off-roads trucks and dozers in a similar fashion to the granular
drainage material. The topsoil was seeded and blanketed. On the upstream embankments, the random fill

and bottom ash foundation material provides the slope protection.
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2.10 Pond 2 Decant Pipe Installation

In order to complete grading and liner installation on the west slope, the Pond 2 decant pipe, which
transfers water from Pond 2 to the southwest corner of Pond 3N, was removed. The decant pipe was
temporarily routed straight down the west slope and discharged into Pond 3N while the west slope was
being constructed. After completion of the west slope, the decant pipe was installed along a slightly new
alignment on the west slope and routed into the existing culvert discharge flume in the southwest corner

of Pond 3N, as shown on the Record Drawings.

2.11 Upstream Embankment Construction

On the north and east sides of the pond, the upstream embankment was extended from elevation 976 to
999, including clay barrier extension from elevation 972 to elevation 995. The additional 4-feet of fill
above the top of the clay barrier provides frost protection for the clay. Details of the upstream

embankment are shown on the Record Drawings and described below.

2.11.1 Interior embankment

The interior portion of the upstream embankment (inside the clay barrier) was originally planned to be
constructed entirely of bottom ash from the Bottom Ash Pond. During construction, however, the volume
of suitable coarse bottom ash available from the Bottom Ash Pond was less than expected, so the interior
embankments were supplemented with random fill. Additionally, the proposed bottom ash bench
elevation of 967 was raised to elevation 976 to account for a higher than expected water level in Pond 3N
during construction. Approximately 206,400 cubic yards of material was used to construct the interior
portion of the upstream embankments, which included 100,800 cubic yards of bottom ash and 105,600

cubic yards of random fill.

Construction started at the northwest corner and continued clockwise to the southeast corner. At times,
the embankment construction occurred simultaneously with the clay barrier construction (see Section
2.11.2). The embankment material was placed with off-road trucks, spread in lifts with dozers and
compacted with vibratory smooth drum rollers to 95% standard proctor density. A backhoe shaped the
exterior of the embankments to a 1.5 horizontal to 1 vertical slope in preparation for the clay barrier
construction. In-place density tests for the random fill and bottom ash are summarized in Tables 2 and 6
respectively. Complete data for random fill and bottom ash Standard Proctor tests and in-place density

tests can be found in Appendices B and E respectively.
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2.11.2 Inclined Clay Barrier

The inclined clay barrier core of the upstream embankment was constructed with clay from the
prequalified off-site borrow source. The base of the clay barrier was connected to the existing inclined
clay barrier at elevation 972 by scarifying and moistening the top of the existing clay prior to placing the
first lift of clay. The clay barrier was constructed in horizontal lifts no longer than 500-feet. Each lift was
maintained in a rough and moistened condition to promote bonding between lifts to provide uniformity
throughout the clay barrier. Clay was placed by belly-dump or side-dump semis. Following placement, a
dozer spread the clay into 9-inch loose lifts approximately 10-feet wide (for semi travel) along the
inclined clay barrier alignment. The loose lifts were compacted to at least 100 percent Standard Proctor
density at or above the optimum moisture content by a vibratory sheepsfoot roller. Periodically, a
backhoe would shape the exterior of the clay barrier by pulling up the extra clay on the sides to a final
width of 8-feet at a slope of 1.5 horizontal to 1 vertical. A vibratory sheepsfoot roller followed behind to
compact the clay pulled up by the backhoe. In-place density tests were taken on every lift approximately
100-feet apart.

Once the clay barrier was at final elevation, it was compacted by a smooth drum roller to an elevation of
995, and an additional 4-foot of random fill was placed over the upstream embankment to bring the top of

the embankment to final grade at elevation 999.

In-place density and moisture content testing, and laboratory testing of the clay was performed by Xcel’s
independent soil testing firms. The test results for clay used in the clay barrier are summarized in Tables
3, 4 and 5, and complete clay data is located in Appendix C. Locations of tests are shown on Figure 4, 5,
6and 7.

2.11.3 Exterior embankment

The exterior portion of the upstream embankment (outside of the clay barrier) was partially constructed
during embankment construction activities as discussed in Section 2.4. The remaining portion of the
exterior upstream embankment was built as the clay barrier was installed Off-road haul trucks placed
random fill while dozers spread the random fill into lifts taking care not to damage the clay. Once the
clay barrier reached the final elevation of 995, off-road trucks placed random fill over the entire width of
the upstream embankment to an elevation of 999, as shown on the Record Drawings. Tables 1 and 2
summarize the random fill tests. Complete data can be found in Appendix B. Locations for the random

fill density tests can be found in Figures 1, 2, and 3.

10

P:\Projects\XCEL\SHC0306\2008 Construction\Cert Report\Pond 3N 2008 Const certrpt.doc February 17, 2009



2.12 Dewatering System

During the 2004 construction of Pond 3N, a dewatering system was incorporated to accommodate post-

closure dewatering of Pond 3. Dewatering features were modified during the project as described below.

2.12.1 Cleanout Extension

In order to clean the dewatering pipes at the base of the pond after the pond is closed, clean-out access
points were installed as part of the original construction in 2004. In 2008, as the embankments were
raised, the clean-outs were also raised. On the west side, four cleanouts were extended from elevation
976 at a 3 horizontal to 1 vertical slope to the top of the finished slope at approximately elevation 1012.
On the east side, the cleanouts were extended from elevation 976 at a 1.5 horizontal to 1 vertical slope
along the inside of the clay barrier to elevation 999. The southern-most clean-out was broken off during
construction, and was capped and abandoned in place at approximately elevation 976. This cleanout
provided access to the south end of the dewatering header pipe at the toe of the east berm. This
dewatering header pipe is also accessible from the north through the cleanout in the dewatering manhole,
therefore, the broken cleanout will not affect the ability to clean the east header pipe. Each cleanout
extension is an 8-inch solid wall polyethylene pipe connected to the existing cleanout pipe with an
electrofusion coupling. The existing corrugated metal protective casings were salvaged and reinstalled on

the extended cleanouts. Record Drawings of the cleanout extensions can be found in Appendix H.

2.12.2 Manhole Extension

In 2004, two dewatering manholes were constructed as part of the dewatering system. The concrete
manholes were lined with 80-mil high density polyethylene geomembrane liner. During the 2008
construction project, the east dewatering manhole had to be extended from elevation 976 to 997.
Concrete barrel sections with embedded 80-mil HDPE liner were used again to extend the manhole.
Before each barrel section was set, two rings of mastic were added, as shown on the Construction Photos
in Appendix A and the Record Drawings. In addition, the first new barrel section added to the existing
manhole was supported with concrete anchors and metal support rods. After all the sections were set, 4-
inch strips of 80-mil HDPE polyethylene were fused between the manhole sections to achieve a
continuously lined manhole. After installation was complete, the geomembrane seams were spark tested
in accordance with the technical specifications. Any leaks which were found during spark testing were
repaired and re-tested. The cleanout riser pipe in the manhole was also extended using 8-inch solid wall
polyethylene pipe. After testing was completed, the top slab was installed, and the manhole was covered

with two feet of random fill.
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2.13 Site Restoration

Site restoration included installing stormwater controls, final grading and turf establishment, and access

road construction.

2.13.1 Stormwater controls

A 4-foot catch basin was installed at the bottom of the east ramps to capture water from the east ramp
ditches. Stormwater is conveyed from the manhole to an outlet at the base of the east embankment
through a 24-inch diameter corrugated metal pipe (CMP). The inlet to the catch basin and the pipe outlet

are protected with 9-inches of Class Il rip rap underlain by woven filter.

Stormwater captured by the north ramp ditch is conveyed into a sedimentation pond at the base of the
north embankment. The sedimentation pond has a 24-inch corrugated metal pipe outlet that discharges
into a drainage swale north of the perimeter road The drainage swale is graded to drain into the borrow

area.

2.13.2 Topsoil Placement and Turf Establishment

Topsoil from the existing central stockpile was hauled to the toe of newly constructed embankments by
off-road haul trucks. From there, the topsoil was pushed up the slope and spread in 6-inch lifts by
dozers. Topsoil was also pushed up-slope by dozers from smaller stockpiles located along the toe of the
north, south, and east embankments. The topsoiled areas were seeded to establish vegetation. A
protective straw-coconut erosion blanket was added to all slopes and disturbed areas to minimize erosion
until vegetation is fully established. Turf mat was added to areas highly prone to erosion such as ditches

and draws, as shown on the Record Drawings.

2.13.3 Access Road Construction
Class 5 aggregate was spread and compacted on road surfaces and ramps, as shown on the Record
Drawings. Field density tests on class 5 aggregate are summarized in Table 7, with complete data located

in Appendix F.
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Section 3 - Testing and Quality Control

Testing and quality control activities were conducted by subcontractors to the prime contractor, by
independent testing firms, and by field observation personnel from McCain and Xcel. Testing and quality
control activities included surveying, soil testing, and geomembrane testing. Testing and quality control

procedures are presented below.

3.1  Surveying

An independent registered land surveyor, Bogart Pederson & Associates, Inc., was retained by the prime
contractor to provide location and grade verification as required. Earthwork verification surveying
included the following shots at grade breaks and 50-foot intervals: south embankment and west slope
subgrade, clay anchor location and thickness, upstream clay barrier alignment and thickness, and north
and east upstream embankment tops and side slopes. Other survey data included stormwater manholes
and outlet inverts, and the top of the Pond 2 decant pipe at grade breaks and 50-foot intervals. The top of
the liner cover soils were also surveyed on a 50-foot grid. The surveyor collected data using GPS and
total station equipment, and periodically provided results of field data gathered during construction for
review by McCain personnel. Complete survey data is contained in Appendix G. Construction staking

was completed by the contractor, using their own GPS equipment and personnel.

Ulteig Engineers, Inc. was retained by Xcel to provide surveys for calculating the upstream barrier

quantity and documenting the embankment configuration.

The contractor’s personnel verified lines and grades during construction utilizing their GPS equipment.
McCain personnel also spot checked field grades using their own GPS equipment. Measurements of
drainage soil thickness were taken by McCain personnel at random locations to verify the 2-feet of

drainage material had been placed.
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3.2  Soil Testing

Soil testing was performed on the following:
Off-site clay prequalification testing
Random fill

Bottom ash

Clay anchor and inclined clay barrier
Granular drainage material

Class 5

© o &~ w b PE

3.2.1 Off-Site Clay Prequalification Testing
Clay used during the 2008 construction project was imported from an off-site source. The source,
referred to as the Anderson pit, is located near Monticello. The contractor had collected samples from the

pit prior to construction to verify the clay would meet the project requirements.

McCain personnel also collected clay samples from the Anderson pit for additional prequalification
testing prior to construction. Six samples were collected from test pits at the clay source. The clay was
very uniform, and five of the six samples (CLS-1, CLS-2, CLS-4, CLS-5, and CLS-6) were sent to Xcel’s
independent laboratory (SET) for analysis of Atterberg Limits, particle size distribution, Standard Proctor,
in-place moisture content, and re-compacted permeability. The sixth sample (CLS-3) was retained for
future testing if needed. All of the samples tested met the MPCA guidelines for classification, Atterberg
Limits and percent fines, and three of the five samples (CLS-1, CLS-2, and CLS-6) met the guidelines for
permeability. The permeability samples were tested at or slightly above optimum moisture content and at
95% of the Standard Proctor maximum dry density. The two samples that did not meet the permeability
guidelines (CLS-4 and CLS-5) were very close to the maximum allowable permeability, and were re-
tested at approximately two percent above the optimum moisture content and 98% of the Standard Proctor
maximum dry density. Both samples had significantly slower permeability rates at those conditions and
the results were over an order of magnitude slower than the required rate of 1.0x107 cm/s. Based on this
information and discussions with the testing laboratory, the contractor decided to compact the clay to
100% of the Standard Proctor maximum dry density at or above optimum moisture content during

construction to insure that the required permeability rates of the in-place clay would be achieved.
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During construction, gray clay was noticed while excavating at the borrow pit, and appeared to be slightly
different from the brown clay samples that had been collected prior to construction. This clay was
sampled immediately (CLS-7) and sent to the laboratory for analysis. Although the clay had slightly less
than 50% passing the No. 200 sieve (48.5%), it met the other MPCA guidelines for clay (Atterberg Limits

and permeability) and was determined to be acceptable for construction.

The results of the clay prequalification testing are summarized in Table 4, with complete results in

Appendix C.

3.2.2 Random Fill Testing

Random fill was taken from the borrow area and used for Pond 3N embankments. Samples of random fill
were collected and analyzed for Standard Proctor results, and these results were used as compaction
criteria for field density testing. The required compaction for embankments was 95 percent of the
Standard Proctor maximum dry density. The moisture content of the material was generally well below
the optimum moisture content, so the contractor added water during construction to meet the compaction
requirement. Compaction testing was performed by Xcel’s independent soil testing firm (Braun Intertec
Corporation) under the direction of McCain personnel. Testing was performed with a nuclear density

gauge at a minimum frequency of one test per 3,000 cubic yards of material placed.

The Standard Proctor results of all random fill samples are summarized in Table 1. Field compaction test
data is summarized in Table 2. Locations for each test are presented in Figures 1, 2, and 3. Complete

data is located in Appendix B.

3.2.3 Bottom Ash

Samples of bottom ash were collected and analyzed for Standard Proctor results, and these results were
used as compaction criteria for field density testing. Specifications for bottom ash require 95 percent of
the Standard Proctor maximum dry density. Generally, the bottom ash was near optimum moisture, but
some water was added, as needed, to achieve required density. Compaction testing was performed by
Xcel’s independent soil testing firm (Braun Intertec Corporation) under the direction of McCain
personnel. Testing was performed with a nuclear density gauge at a minimum frequency of one test per

3,000 cubic yards of material placed.

Field compaction test data is summarized in Table 6. Complete data for the Standard Proctor tests and

density tests are located in Appendix E.

15

P:\Projects\XCEL\SHC0306\2008 Construction\Cert Report\Pond 3N 2008 Const certrpt.doc February 17, 2009



3.2.4 Clay Anchor and Inclined Barrier

The clay anchor and inclined barrier were constructed with prequalified clay from the off-site source.
Quiality control testing performed during construction included in-place compaction and moisture content
tests, laboratory analysis of in-place permeability, and index property tests (Atterberg Limits, sieve and

hydrometer analysis, classification). Testing procedures and results are discussed below.

3.24.1 Clay Compaction Testing

During clay construction activities, a representative from Xcel’s soil testing firm (Braun Intertec
Corporation) was on site to perform in-place density and moisture content testing of the clay using a
nuclear density gauge. Compaction testing was completed at the minimum rate of once per horizontal lift
at intervals of approximately 100-feet. In order to determine passing or failing results, the contractor
decided to use 100% of the Standard Proctor maximum dry density at or above optimum moisture
content. This was higher than what the technical specifications required (95% of the Standard Proctor
maximum dry density), but was needed to insure that the clay met the permeability specification of 1x10”
cm/s as discussed in Section 3.2.1. When a field density test indicated a failing result, the area received
additional compaction if the compaction was low, or was reworked to meet the moisture requirement.
Additional testing was performed in the same location after the material had been reworked, and this
procedure was repeated until passing test results were obtained. In addition to field testing of the clay,
placement of the clay was constantly observed and monitored to verify that consistent processing and
compaction procedures were being used, and that lift thicknesses were within tolerance. The on-site
quality control personnel worked closely with the contractor during clay placement to insure the clay was

placed and compacted to meet the project requirements.

Compaction testing was distributed across the site to give complete coverage of the clay placed.
Compaction test locations are shown in Figures 4, 5, and 6 and results of clay compaction tests are

summarized in Table 3. Complete testing data can be found in Appendix C.

3.24.2 Clay Permeability and Index Properties Testing

In addition to prequalification testing, laboratory analysis was completed on additional clay samples
collected on-site. The samples were collected by pushing thin-wall tubes into the clay after placement
and compaction to recover undisturbed cores of clay. Voids created during sample collection were
backfilled with bentonite. Seven samples were collected, and sample locations were distributed across the

site to represent all areas of the clay anchor and inclined barrier. Approximately 21,000 cubic yards of
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clay were placed, resulting in one test per 3,000 cubic yards. Samples were tested for permeability,
Atterberg Limits, sieve and hydrometer analysis, and classification. The coefficient of permeability of the
clay samples ranged from 1.2x10®to 6.4x10 cm/s, with an average of 2.3 x 10 cm/s, significantly
slower than the required maximum rate of 1x10” cm/s. All of the soil classifications and Atterberg
Limits test results met the MPCA guidelines. Some of the percent fines results were slightly less than the
50% minimum guideline, but the other tests for those samples met the minimum requirements. The
results from clay samples collected on site are summarized in Table 5, locations are presented Figure 7,

and complete results are included in Appendix C.

3.2.5 Granular Drainage Material Testing

Granular drainage material was tested for maximum particle size, percent passing the no. 200 sieve, and
hydraulic conductivity at the minimum rate of one test per 10,000 cubic yards of material placed.
Approximately 21,000 cubic yards of granular drainage material was placed, requiring 3 samples for
gradation testing and 3 samples for permeability testing. All samples met the permeability and particle

size requirements. Complete results are located in Appendix D.

3.2.6 Class 5 Testing

Class 5 was used on access roads and ramps around the pond perimeter. A portion of the material was
salvaged from existing roads. Class 5 imported from off-site was tested for gradation and Standard
Proctor. After placing and compacting class 5, in-place density tests were taken at approximately 300-
feet intervals and found to meet the compaction requirement of 100% of Standard Proctor maximum dry

density. Class 5 testing is summarized in Table 7, and complete data is located in Appendix F.

3.3  Geosynthetic Clay Liner (GCL) Quality Control

Quiality control for GCL included manufacturing quality control (MQC) and construction quality
assurance (CQA) activities. Details of these activities are described below. GCL was installed by Clean
Air & Water, LLC. (CAAW), as a subcontractor to the prime contractor.

3.3.1 Manufacturing Quality Control (MQC)

MQC was completed during and after production of the GCL by the GCL manufacturer (Bentofix). The
manufacturer was responsible for testing the GCL to confirm the product met the requirement of the
project specifications. The results were documented and certified by Bentofix, and submitted to the GCL

installer (CAAW). CAAW then submitted the certification packages to the general contractor and Xcel’s
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on-site representative. The certifications were reviewed by McCain personnel to insure the GCL met the

project requirements.

Testing performed on the GCL included bentonite mass per unit area, grab strength, elongation, peel
strength, index flux, and permeability. The GCL manufacturer’s MQC certification packages are

included in Appendix I.

3.3.2 Construction Quality Assurance (CQA)
CQA activities were completed on site during unloading, material handling, storage, transport,

installation, and covering of the GCL. CQA was performed by personnel from McCain and Xcel.

The GCL was unloaded under observation of the CQA personnel. Rolls were unloaded from flatbed
trailers by the GCL installer or prime contractor. GCL rolls were unloaded in accordance with the
manufacturer’s recommendations with either an extendable-boom forklift or front end loader utilizing a
stinger bar, a core pipe with a spreader bar, or lifting straps. As MQC data were received, the roll
numbers of GCL delivered to the site were checked against the roll numbers in the MQC certification

packages.

As GCL was unloaded, it was placed in designated storage areas around the site. The storage areas were
level, dry, and well drained, and the GCL rolls were stacked no more than three rolls high. The GCL rolls
were delivered pre-wrapped; however, GCL which was not used right away was covered with tarps to

protect it from becoming hydrated.

During installation, GCL was transported from the storage areas to the deployment area using the same
equipment and methods which were used to unload the GCL. Prior to deployment, the subgrade was
inspected by the installer and the CQA personnel. The GCL installer approved the subgrade by signing

subgrade acceptance forms, which are include in Appendix I.

After acceptance of the subgrade, GCL was deployed using the methods described in Section 2.6.1. On
the side slopes, panels were oriented parallel to the slope. During deployment, care was taken to avoid
wrinkles or folds in the GCL. Any wrinkles which occurred were pulled out to keep the panels smooth.
Damage to the GCL was repaired using patches as described in Section 2.6.1. Adjacent overlaps between
GCL panels were visually verified to be between 6 and 9 inches by observing the lap lines printed directly

on the GCL rolls. The overlap area between panels was kept free of dirt to maintain self-seaming
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between panels. If necessary, the overlap areas were swept clean. Accessory bentonite was used between
the edges of adjacent panels at the recommendation of the manufacturer. The ends of rolls were
overlapped two feet in rain-lap fashion, and accessory bentonite was used. On the slope areas, ends of

panels were heat tacked by fusing the geotextiles together.

After deployment of the GCL, HDPE geomembrane was installed directly over the GCL. No heavy
equipment was operated directly on the GCL, but 4-wheel all terrain vehicles were used to deploy
geomembrane over the GCL. When 4-wheelers were used on the GCL, no sudden stops, starts, or abrupt
turning was allowed. All GCL panels were covered daily with geomembrane to ensure the bentonite did

not hydrate prior to placement of cover soils.

3.4 Geomembrane Quality Control

On-site observation of the geomembrane installation was performed by personnel from McCain and Xcel.
Geomembrane installation was performed by Clean Air & Water, LLC. (CAAW), as a subcontractor to

the prime contractor.

Geomembrane used on the project was textured 60-mil high density polyethylene (HDPE) manufactured
by GSE. Geomembrane resin, rolls, and extrudate rod met the requirements of Geosynthetic Research
Institute’s (GRI) Test Method GM 17. Geomembrane quality control data was submitted by GSE to
CAAW, and in turn submitted to the prime contractor and Xcel’s on-site representative. The
certifications were reviewed by McCain personnel to insure the geomembrane met the requirements of
GRIGM 17.

Geomembrane was delivered to the site on flatbed trailers. The geomembrane rolls were delivered with
lifting straps in place, and were unloaded with a front-end loader. Rolls were unloaded and stacked in the
designated storage areas. Roll numbers were checked against the manufacturer’s quality control

submittals to verify all rolls were certified by the manufacturer.

Textured geomembrane was used on all side slopes. Panels on the slope were oriented parallel to the
slope, and cross-seams were fused perpendicular to the slopes. Geomembrane was deployed over the
GCL as described in Section 2.6.2.

Trial seams were prepared at the beginning of each seaming period with each piece of seaming equipment

by the corresponding operator. One-inch-wide coupons were cut from the trial seams and tested on-site
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by the liner installer for mechanical seam strength (shear and peel) using a tensiometer. Field seaming of
geomembrane panels was required to meet the strength requirements of GRI’s test method GM 19. Trial

seam tests are reported on the Trial Weld Testing Report forms included in Appendix J.

Destructive seam tests were performed on samples taken randomly from seams in the installed
geomembrane at a rate of 1 sample per 500 lineal feet of seam. The destructive seam samples were tested
on-site by the liner installer for shear and peel strength using a tensiometer, and results were recorded on

the Destructive Testing Report forms included in Appendix J.

All seams were non-destructively tested for air leaks using either the air-channel test for split-wedge
fusion seams or the vacuum box test for extruded seams. Split-wedge seams were required to hold 25 to
30 Ibs/sq. inch of air pressure for 5 minutes without dropping more than 2 Ibs/sg. inch. Non-destructive

seam test reports are provided in Appendix J.

In addition to the report forms described above, the additional following quality control testing report
forms were also completed by the geomembrane installer:

1. Panel placement forms

2. Panel seaming forms

3. Geomembrane repair reports

All of these report forms are included in Appendix J.

3.5 Electronic Leak Location Testing

In addition to the routine quality control activities performed on the geomembrane prior to cover soil
placement, electronic leak location testing was conducted over the geomembrane liner after placement of
granular drainage layer to identify the presence of construction related damage to the geomembrane. Xcel
contracted directly with Foth Infrastructure & Environment, LLC. (Foth) to complete electronic leak

location testing.

During the course of conducting electrical leak location testing, there were several instances where either
the calibration procedure was not successfully completed or a blind hole in the liner was not detected.
When these instances occurred, production testing was suspended while the cause of the problem was

investigated.
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Failure to detect calibration and blind holes can result from:

1) An incomplete electrical circuit through the hole due to site conditions
2) Inadequate electrical isolation of the cover soil from ground
3) Improper function of the testing equipment

Investigation revealed that all three of these issues contributed to those instances of unsuccessful
calibration and blind hole detection. Corrective actions included adjusting moisture conditions at the
calibration site in accordance with the provisions of ASTM D7007, improving ground isolation on the
perimeter of the testing area, and repairing loose wiring connections on the testing equipment.

Calibration was successfully completed and blind holes were located after the corrections were made.

The following paragraphs discuss the causes and remedies for the calibration and blind hole detection

issues.

3.5.1 Electrical Circuit

Site conditions that could affect the completion of an electrical circuit through a hole in the liner include
conductivity of the cover soil, GCL, and subgrade soil; and continuity between cover soil and subgrade.
Conductivity is primarily affected by moisture content of the materials, since the electrical current is
carried by moisture in the non-metallic materials. Continuity refers to a physical connection between the
cover soil and subgrade (i.e. moist soil filling the hole in the liner, thus connecting the cover soil to

ground).

As part of the investigation of calibration issues, the conductivity of a GCL sample was evaluated. It was
found that in a dry condition, the geotextile portion of the GCL was not conductive. It is known that a
GCL will draw moisture from subgrade and cover soils in sufficient quantities to become conductive,
however, the small size of the calibration hole, the lack of saturation of the cover soils, and the short
duration of exposure between the time of placement of the hole and performing the calibration procedure

probably resulted in insufficient moisture absorption and thus lack of conductivity through the GCL.

The project specification did not permit the use of water for the calibration procedure in order to more
closely simulate actual field conditions. However, when water was poured over the calibration hole, as
allowed by ASTM D7007, the calibration procedure was successfully completed. A remedy would be to
allow use of water on the calibration hole, and also require that a blind hole (that better simulates field

conditions) be located prior to conducting production testing. This combination would demonstrate that
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the required signal:noise ratio is achieved (measure by the calibration hole), and that actual site conditions

are conductive to conductivity and continuity (measured by the blind hole).

3.5.2 Ground Isolation

Isolating the liner cover soils from ground is accomplished by removing soil to expose a strip of the non-
conductive liner on the perimeter of the testing area. If soil or water are present on the isolation strip, an
electrical circuit can be completed between the cover soil and ground and interfere with detection of the

electrical signal through the subject hole.

Maintaining ground isolation can be challenging in areas where the isolation strip is located at a mid-
slope position due to soil sloughing and runoff draining across the strip. Maintaining ground isolation can
also be difficult after heavy rainfall when water drains from the cover soils across the isolation strip.
Ground isolation problems can often be remedied by waiting for conditions to dry out so that excess water
is not draining across the isolation strip or causing soil to slough. Laborers can be employed to closely

monitor and maintain the isolation strip.

3.5.3 Testing Equipment

The testing equipment must be functioning properly in delivering an electrical charge of the required
voltage and amperage to the liner cover soils and be properly connected to ground beneath the liner in
order for successful testing to occur. In several instances, the testing contractor indicated that the leak
signal strength was low due to low amperage measurements. A loose wire was found on the testing
equipment after a number of unsuccessful calibration attempts and blind hole location failures. The loose
wire may have been primarily responsible for the unsuccessful calibration attempts, because calibration

was successfully completed after the wire connection was repaired.

A final report was prepared and submitted by Foth on the leak testing and is included in Appendix K.
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Section 4 - Conclusion

Construction of Scrubber Solids Pond 3 North Vertical Expansion at Xcel Energy’s Sherburne County
Generating Plant has been completed in material conformance with the “Contract Drawings and
Specifications for Scrubber Solids Pond 3 North, February 2008 prepared by McCain and Associates,
Inc., and in compliance with the requirements for notification, construction, materials, and testing
contained in NPDES Permit No. 0002186. This report presents the results of all observation,

documentation, and testing performed during the course of construction of this facility.
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Table 1

Random Fill Standard Proctor Testing Summary

MAXIMUM DRY OPTIMUM MOISTURE
SAMPLE No. SOIL TYPE DENSITY (pcf) CONTENT (%)

Poorly Graded Sand, medium to coarse

1 SP |grained, with trace gravel, brown 108.3 13.8
Poorly Graded Sand, fine to medium

2 SP__|grained, with gravel, brown 120.0 8.1
Poorly Graded Sand, medium to coarse

3 SP |grained, with gravel, brown 123.4 8.9
Poorly Graded Sand, medium to coarse

4 SP__|grained, with gravel, brown 119.4 10.4
Poorly Graded Sand, fine to medium

5 SP |grained, with trace gravel, brown 110.4 11.9
Poorly Graded Sand, medium to coarse

6 SP |grained, with little gravel, brown 116.3 10.4
Poorly Graded Sand, fine to medium

7 SP |grained, with trace gravel, brown 110.5 12.6
Poorly Graded Sand, fine to medium

8 SP |grained, with trace gravel, light brown 102.0 16.1
Poorly Graded Sand, fine to medium

9 SP |grained, with trace gravel, brown 110.3 11.8
Poorly Graded Sand, coarse grained, with

10 SP |gravel, brown 119.6 7.4
Poorly Graded Sand, fine to medium

11 SP |grained, with little gravel, brown 112.7 10.2

Note: Complete test data located in Appendix B
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Appendix A

Construction Photographs



Photo 1: Granular Drainage Screening and Stockpiling Photo 3: Scrapers Stripping and Stockpiling Topsoil (far
Operation, prior to Pond 3N 2008 Construction. pile) from Borrow Area

Photo 2: Existing Conditions, South Embankment looking Photo 4: Dozers Stripping Topsoil from the South Side of
West the Existing South Embankment






Photo 5: Vibratory Smooth Roller and Dozer Constructing Photo 7: Topsoil Pile at the South Toe of the South
South Embankment, looking West Embankment, looking East

Photo 8: Random Fill Excavation from the East Side of the

Photo 6: South Embankment Construction, looking East Borrow Area, looking North






Photo 11: Southeast Corner Clay Anchor Transition Lift
Compacted with Vibratory Sheepsfoot Roller, looking
Northeast

Photo 9: Excavating Random Fill to Place Clay Anchor
Connection to Pond 3N at Southeast Corner, looking North

Photo 12: Southeast Clay Anchor Lift at Elevation 990 +/-,
looking North. Note: Vibratory Sheepsfoor Roller and
Watering Truck in Background.

Photo 10: Bottom of Excavated Clay Anchor Trench,
looking South






Photo 13: Braun Technician Recording Nuclear Gauge In-
Place Density

Photo 14: 2' Deep Liner Anchor Trench at Top of West
Slope in Existing Pond 2 Inclined Clay Barrier at Elevation
1010 +/-, looking South

Photo 15: 2' x 2' Liner Anchor Trench on North Side of
Southeast Corner with Geosynthetic Clay Liner (GCL)
Placed Inside, looking South.

Photo 16: Supplemental Bentonite being used at GCL
Panel Overlaps.






Photo 17: GCL Deployment on West Side of Weir, looking
West

Photo 18: GCL placed on West Slope and Pond 2 Decant
Pipe Stub, looking Southwest

Photo 19: Geomembrane Liner Deployment on South Side
of South Embankment, looking North

Photo 20: Composite Liner placed in 2' Deep Anchor
Trench in Clay Anchor in Southeast Corner at Elevation
995, looking North. Note: Geomembrane is underlain by
GCL.






Photo 21: Composite Liner Construction on East Side of
Weir, looking North. Note: Exposed Existing Liner shown
in Background

Photo 22: Installing Geomembrane Portion of Lower Flap
in Weir, looking Northeast Note: Lower Flap Consists of
GCL over Geomembrane

Photo 23: Connecting Existing Flap (Right Side) to New
Lower Flap (Left Side), looking Southwest.

Photo 24: Dozer spreading GDM over GCL on Lower Flap,
looking West. Note: GCL is underlain by Geomembrane.






Photo 25: GCL placed around Existing Pond 2 Inclined
Dewatering Well, looking North

Photo 26: Geomembrane Boot Placed around Pond 2
Inclined Dewatering Well

Photo 27: Worker Fusing New Geomembrane (Right) to
Existing Geomembrane (Left) with Extrusion Welder

Photo 28: Non-Destructive Testing of Hot-Wedge Welded
Seam. Note: Air Pressure Test Requires Maintaining 30
psi for 5 Minutes on every Seam.






Photo 29: Dozer placing GDM on South Side of Weir, Photo 31: Liner Leak Testing Technicians Surveying the
looking Southeast West Slope Composite Liner, looking South.

Photo 30: Dozers spreading Granular Drainage Material on Photo 32: Liner Leak Test Calibration Hole. Hole is placed
West Slope Compoaosite Liner, looking North. in Liner Prior to Leak Testing.






Photo 33: Worker using "Jumping Jack" to Compact Clay
in Southeast Anchor Trench, looking South

Photo 34: Worker using Hand Operated Sheepsfoot to
Compact Clay in West Slope Anchor Trench, looking
South.

Photo 35: Dozer and Vibratory Smooth Drum Roller
Spreading and Compacting Random Fill in Weir, looking
East

Photo 36: Installing GCL Portion of Upper Flap in Weir,
looking West.






Photo 37: 1-foot of Insulation placed over Pond 2 Inclined

Dewatering Well, looking Southwest. Photo 39: Pond 2 Decant Pipe Alignment, looking North.

Photo 38: Installing 18" Polyethylene (PE) Decant Pipe Photo 40: Pond 2 Decant Pipe Discharge Flume at
from Pond 2, looking North Southwest Corner of Pond 3N, looking Southeast.






Photo 41: Fusing and Installing Decant Pipe

Photo 42: Excavating Bottom Ash Material from Bottom
Ash Pond, looking Southeast.

Photo 43: Pond 3N Interior Berm and Bench Construction
(Constructed out of Bottom Ash and Random Fill), looking
Northeast

Photo 44: Exposing Existing Upstream Clay Barrier on
North Embankment, looking East.






Photo 45: Scarifying Clay with Chisel Plow, looking
Southwest.

Photo 46: Left: Belly Dump Hauling Clay along Upstream
Clay Barrier. Right: 1.5H to 1V Interior Berm, looking
Southeast.

Photo 47: Foreground: Vibratory Sheepsfoot Roller
Compacting Upstream Clay Barrier. Background: Dozer
Spreading Clay, looking West.

Photo 48: Backhoe Bucket Removing Thin-Walled Tube
Sample from Upstream Clay Barrier.






Photo 49: Backhoe pulling Clay up from the Exterior of the
Upstream Clay Barrier (Upstream Clay Barrier is generally
construced wider than 8 feet to allow Belly Dump Semis
room to travel), Vibratory Sheepsfoot Roller Compacting
pulled up Clay. Looking East.

Photo 50: Foreground: East Side 8" PE Pipe Clean Out
Extension with Electrofusion Coupler (Culvert used to
temporarily prop Pipe while constructing Interior Berm).
Background: Dozer spreading Random Fill along Interior
Berm, looking North

Photo 51: Foreground: Upstream Clay Barrier Smooth
Rolled to Final Elevation (995). Background: Backhoe
Shaping Interior Berm at a 2H to 1V, looking South.

Photo 52: Vibratory Smooth Drum Roller Compacting
Bottom Ash/Random Fill along Discharge Structure Access
Road, looking East.






Photo 53: Two Rings of Mastic Applied to Northeast Photo 55: North Embankment Sedimentation Pond,
Dewatering Manhole before Installing the next Section. looking East

Photo 54: East Ramp Manhole with 24 inch Corrugated Photo 56: East Embankment Smooth Rolled to Final
Metal Pipe (CMP) Outlet, looking East. Elevation (999), looking North






Photo 59: Foreground: Class Il Riprap placed around
East Ramp Stormwater Manhole. Background Left: Straw-
Coconut Erosion Blanket placed on 3H to 1V Slope.
Background Right: 12 feet of Turfmat placed along Ramp
Ditch, looking North

Photo 57: Dozers spreading 6 inches of Topsoil along East
Embankment, looking North.

Photo 60: Foreground: Straw-Coconut Erosion Blanket
placed on East Slope. Foreground Right: 15 foot Bench
between East Embankment Toe and Borrow Area
(Extends around to North Embankment) Background:
Borrow Area, looking North.

Photo 58: Dozer spreading 6 inches of Class 5 along
South Embankment, looking East.






Appendix B

Random Fill Test Reports

Random Fill Standard Proctor Test Reports
Random Fill Density Test Reports



Random Fill Standard Proctor Test Reports



Moisture-Density Relationship
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Water content, %
Test specification: ASTM D 698-07e1 Method A Standard
Elev/ Classificati Nat. % > % <
reaton ) Sp.G. LL PI % %
Depth USCS AASHTO Moist. No.4 No.200
Sp Not Tested P-1 N/A N/A 4.6 14
TEST RESULTS MATERIAL DESCRIPTION
SP - POORLY GRADED SAND, medium-to
coarse-grained, with trace Gravel, brown

Maximum dry density = 108.3 pcf

Optimum moisture = 13.8 %

Remarks:

Project No.: SC-08-01145 Client: Northern States Power Company

Project: Pond 3N Vertical Expansion

Sample No.: PRF-01

e Source:
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Moisture-Density Relationship
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Test specification. ASTM D 698-07e1 Method A Standard
Oversize correction applied to final results
Elev/ Classificati Nat. % > % <
ev assification - Sp.G. LL Pl o %o
Depth USCS AASHTO Moist. No.4 No.200
SP Not Tested P-2 N/A N/A 2.5
TEST RESULTS MATERIAL DESCRIPTION
SP - POORLY GRADED SAND, fine-to

Maximum dry density = 120.0 pcf

Optimum moisture = 8.1 %

medium-grained, with GRAVEL, brown

Project No.: SC-08-01145 Client: Northern States Power Company

Project: Pond 3N Vertical Expansion

Sample No.: PRF-02

e Source:

BRAUN"
INTERTEC

Remarks:




Moisture-Density Relationship
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Test specification: ASTM D 698-07el Method A Standard
Oversize correction applied to final results
Elev/ Classification Ne?t. Sp.G. LL Pl % > % <
Depth USCS AASHTO Moist. No.4 No.200
Sp Not Tested P-3 N/A N/A 2.6
TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 123.4 pcf

Optimum moisture = 8.9 %

SP - POORLY GRADED SAND, medium-to
coarse-grained, with GRAVEL, brown

Project No.: SC-08-01145
Project: Pond 3N Vertical Expansion

e Source:

Client: Northern States Power Company

Sample No.: PRF-03
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INTERTEC

Remarks:




Moisture-Density Relationship
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Water content, %
Test specification.  ASTM D 698-07¢1 Method A Standard
Oversize correction applied to final results
o . % > % <
Elev/ Classification Nz?t Sp.G. LL PI o )
Depth USCs AASHTO Moist. No.4 No.200
Sp Not Tested P-4 N/A N/A 2.5
TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 119.4 pcf

Optimum moisture = 10.4 %

SP - POORLY GRADED SAND, medium-to
coarse-grained, with GRAVEL, brown

Project No.: SC-08-01145
Project: Pond 3N Vertical Expansion

e Source:

Client: Northern States Power Company

Sample No.: PRF-04

Remarks:

BRAUN"
INTERTEC




Moisture-Density Relationship
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Water content, %
Test specification:  ASTM D 698-07el Method A Standard
cgr . . % > oh <
Elev/ Classification N'c?t Sp.G. LL PI o o
Depth USCS AASHTO Moist. No.4 No.200
SP Not Tested] P-5 N/A N/A 32 2.2

TEST RESULTS

MATERIAL DESCRIPTION

Maximum dry density = 110.4 pcf

Optimum moisture = 11.9 %

SP - POORLY GRADED SAND, fine-to
medium-grained, with trace Gravel, brown

Project No.: SC-08-01145 Client: Northern States Power Company
Project: Pond 3N Vertical Expansion

e Source: Sample No.: PRF-05

BRAUN"
INTERTEC

Remarks:




Moisture-Density Relationship
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Water content, %
Test specification: ASTM D 698-07¢l Method A Standard
Oversize correction applied to final resuits
S . % > % <
Elev/ Classification Nt?t Sp.G. LL Pl ) o
Depth USCS AASHTO Moist. No.4 No.200
SP Not Tested P-1 N/A N/A 1.7
TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 116.3 pcf
Optimum moisture = 10.4 %

SP - POORLY GRADED SAND, medium-to
coarse-grained, with little Gravel, brown

Project No.: SC-08-01145
Project: Pond 3N Vertical Expansion

e Source:

Client: Northern States Power Company

Sample No.: PRF-06

BRAUN"
INTERTEC

Remarks:




Moisture-Density Relationship
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Test specification: ASTM D 698-07¢1 Method A Standard
ificati . % > % <
Elev/ Classification Na}t Sp.G. LL Pl b o
Depth UsSCSs AASHTO Moist. No.4 No.200
SP Not Tested P-7 N/A N/A 23 1.7
TEST RESULTS MATERIAL DESCRIPTION
. . SP - POORLY GRADED SAND, fine-to
Ma um dry denSIty =110.5 p cf medium-grained, with trace Gravel, brown

Optimum moisture = 12.6 %

Project No.: SC-08-01145 Client: Northern States Power Company Remarks:
Project: Pond 3N Vertical Expansion

e Source: Sample No.: PRF-07
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Moisture-Density Relationship
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Test specification: ASTM D 698-07el Method A Standard
Elev/ Classification Na}t. Sp.G. LL Pl % > % <
Depth UscCs AASHTO Moist. No.4 No.200
Sp Not Tested P-8 N/A N/A 1.1 32
MATERIAL DESCRIPTION

TEST RESULTS

SP - POORLY GRADED SAND, fine-to

Maximum dry density = 102.0 pcf

Optimum moisture = 16.1 %

Remarks:

brown

medium-grained, with trace Gravel, light

Project No.: SC-08-01145 Client:
Project: Pond 3N Vertical Expansion

Northern States Power Company

Sample No.: PRF-08

e Source:

BRAUN"
INTERTEC




Moisture-Density Relationship
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Test specification: ASTM D 698-07el Method A Standard
Elev/ Classification Na}t. Sp.G. L Pl % > % <
Depth USCS AASHTO Moist. No.4 No.200
SP Not Tested P-9 N/A N/A 0.4 2.5
TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 110.3 pcf

Optimum moisture = 11.8 %

SP - POORLY GRADED SAND, fine-to
medium-grained, with trace Gravel, brown

Project No.: SC-08-01145 Client: Northern States Power Company
Project: Pond 3N Vertical Expansion

e Source: Sample No.: PRF-09

BRAUN"
INTERTEC

Remarks:




Moisture-Density Relationship
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Test specification: ASTM D 698-07el Method A Standard
Oversize correction applied to final results
-gru = . o/ > o/ <
Elev/ Classification Na-nt Sp.G. L Pl o A
Depth uscs AASHTO Moist. No.4 No.200
SP 2.5 2.65 N/A N/A 5
TEST RESULTS MATERIAL DESCRIPTION
. o SP - POORLEY GRADED SAND, coarse-
Maximum dry density = 119.6 pcf grained, with GRAVEL, brown
Optimum moisture = 7.4 %
Project No.: SC-08-01145 Client: Northern States Power Company Remarks:

Project: Pond 3N Vertical Expansion

e Source: Sample No.: PRF-10

BRAUN"
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Moisture-Density Relationship
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Test specification: ASTM D 698-07e1 Method A Standard
Oversize correction applied to final results
Elev/ Classification Na't. Sp.G. LL Pl % > % <
Depth Uscs AASHTO Moist. No.4 No.200
SP 8.2 2.65 N/A N/A 1.9
TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 112.7 pcf

Optimum moisture = 10.2 %

SP - POORLEY GRADED SAND, fine-to
medium-grained, with little Gravel, brown

Project No.: SC-08-01145 Client: Northern States Power Company
Project: Pond 3N Vertical Expansion

e Source: Sample No.: PRF-11

Remarks:
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Random Fill Density Test Reports



Report of Field Compaction Tests

Braun Interfee Corporation
1520 24th Avenue N
Saint Cloud, MN 56303

Phone: 320.253.9940
Fax: 320.253.3054
Web:  braunintertec.com

Date:  April 29, 2008 Project: SC-08-01145 Report: 1
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density |Compaction| Compact.

Test Date Type. |Classification] (%) (pef) (%) (pef) (%) (%) Comments
RF-1 | 4/22/08 | PRF-02 Sp 8.1 120.0 7 123 103 95 A
RF-2 | 4/22/08 | PRF-03 SP 8.1 120.0 4 120 100 95 A
RF-3 { 4/22/08 | PRF-04 SP 8.1 120.0 4 120 100 95 A
RF-4 | 4/23/08 |PRF-04 Sp 104 119.4 5 114 95 95 A
RF-5 | 4/23/08 [PRF-11 SP 10.2 112.7 7 113 100 95 A
RF-6 | 4/23/08 | PRF-03 SP 8.9 1234 4 119 96 95 A
RF-7 | 4/24/08 | PRF-02 Sp 8.1 120.1 11 116 97 95 A
RF-8 | 4/24/08 | PRF-02 SP 8.1 120.1 11 117 97 95 A
RF-9 | 4/24/08 | PRF-03 SP 8.9 123.4 4 122 99 95 A

RF-10 | 4/24/08 | PRF-04 Sp 10.4 1194 5 115 96 95 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.
SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = Q.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-1 IN863665.6, E2031545.7 - 951.7
RF-2 [N863650.6, E2031733.6 949.0
RF-3 [N863561.2, E2031878.8 946.6
RF-4 [N863767.0, E2030793.0 961.0
RF-5 {N863668.0, E2031132.0 953.0
RF-6 [N863673.0, E2031395.0 955.5
RF-7 |N865503.0, E2031364.0 970.0
RF-8 [N865521.0, E2031707.0 966.0
RF-9 [N863787.0, E2031801.0 960.0

RF-10 IN863754.0, E2031589.0 957.0
Elevation Reference:
c: McCain & Associates Braun Infertec ,Fpmoration
Scott Schwake ' .

//ﬁ/

WY

Thomas L. Henkémeyer
Project Manager

> Celebrating 50 years of growth through service and trust



Braun Intertec Corporation Phone: 320.253.9940

1520 24th Avenuve N Fax: 320.253.3054
. = Saint Cloud, MN 56303 Web:  braunintertec.com
BRAUR
INTERTEC
Report of Field Conipaction Tests
Date:  April 29, 2008 Project: SC-08-01145 Report: 2
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Bivd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density |Compaction| Compact.

Test Date Type |Classification]. (%) (pef) (%e) (pef) (%) (%) Comments
RF-11 | 4/24/08 {PRF-06 SP 10.4 116.3 8 113 97 95 A
RF-12 | 4/24/08 | PRF-06 SP 104 116.3 7 113 97 95 A
RF-13 | 4/25/08 | PRF-03 SP 8.9 1234 4 123 99 95 A
RF-14 | 4/25/08 | PRF-03 SP 89 1234 7 123 99 95 A
RF-15 | 4/25/08 | PRF-03 SP 89 | 1234 4 122 99 95 A
RF-16 | 4/25/08 | PRF-03 SP 8.9 1234 4 125 101 95 A
RF-17 | 4/28/08 | PRF-03 SP 8.9 1234 6 121 98 95 A
RF-18 | 4/28/08 | PRF-03 SP 8.9 123.4 10 122 99 95 A
RF-19 | 4/29/08 | PRF-02 SP 8.1 120.0 5 116 97 95 A
RF-20 | 4/29/08 | PRF-11 SP 10.7 112.7 7 113 100 95 A

Key: N =Nuclear, ASTM D 2922 ‘ A = Test results comply with specifications.
SC=Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
*=(0Q.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test | Test Location Elevation
RF-11 |N863782.0, E2031257.0 958.5
RF-12 |N863745.0, E2030985.0 961.0
RF-13 IN865540.0, B2031861.0 965.5
RF-14 |N863737.0, E2031107.0 959.5
RF-15 [N863724.0, E2031346.0 958.0
RF-16 |N863528.0, E2031942.0 953.0
RE-17 |N865506.6, E2032030.4 962.5
RF-18 |N863697.1, E2031465.1 957.8
RF-19 |N865297.8, E2032156.8 966.5
RF-20 |N865040.7, E2032140.5 971.5

Elevation Reference: |
c: McCain & Associates Braun Interteqltlprporatmn
Scott Schwake - jv / {{y
Thom’as L. Heni%emeyer
Project Manager

Celebrating 50 years of growth through service and trust




Braun Intertec Corporation Phone: 320.253.9940

1520 24th Avenue N Fax:  320.253.3054
Saint Cloud, MN 56303 Web:  braunintertec.com
BRAUN
INTERTEC
Report of Field Compaction Tests
Date: May 2, 2008 Project: SC-08-01145 Report: 3
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density [Compaction| Compact.

Test Date Type |Classification|. (%) (pef) (%) (peh) (%) (%) Comments
RF-21 | 4/29/08 | PRF-02 SP 8.1 120.0 6 116 96 95 A
RF-22 { 4/29/08 | PRF-11 SP 10.7 112.7 6 113 100 95 A
RF-23 | 4/29/08 | PRF-03 SP 8.9 1234 4 119 96 95 A
RF-24 | 4/29/08 | PRF-03 SP 8.9 123.4 2 125 101 95 A
RF-25 | 4/30/08 | PRF-03 SP 8.9 1234 7 126 102 95 A
RF-26 | 4/30/08 | PRF-02 SP . 8.9 1234 7 124 100 - 95 A
RF-27 | 4/30/08 | PRF-02 SP 8.1 120.0 5 115 96 95 A
RF-28 | 4/30/08 | PRF-02 SP 8.1 120.0 4 118 98 95 A
RF-29 | 4/30/08 | PRF-02 SP 8.1 120.0 5 118 98 95 A
RF-30 | 4/30/08 | PRF-02 SP 8.1 120.0 5 118 98 95 A

Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications:
SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
*= (.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test : Test Location Elevation
RF-21 [N863576.2, E2031938.1 956.8
RF-22 |N863576.2, E2031888.2 956.8
RF-23 [N863779.6, E2031318.2 960.8
RF-24 |N863796.2, E2030917.3 965.1
RE-25 |N865141.8, E2032125.1 ' 9723
RF-26 |N865498.2, E2032118.9 965.2
RE-27 |N863679.4, E2031765.0 956.7
RF-28 |N863701.5, E2031541.7 959.0

.RF-29 |N863755.8, E2031185.1 ' 962.5
RF-30 [N863748.4, E2030922.7 966.5
Elevation Reference:
c: McCain & Associates Braun I ec ﬁ?g oration
Scott Schwake /"%’; ii/f 14
Iad j’{

Thoma’s L. Henk€meyer
Project Manager

o Celebrating 50 years of growth through service and trust




Braun intertec Corporation Phone: 320.253.9940

1520 24th Avenve N Fax:  320.253.3054
= S Saint Cloud, MN 56303 Web: brauninfertec.com
BRAUN
INTERTEC
Report of Field Compaction Tests
Date: May 2, 2008 Project: SC-08-01145 Report: 4
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density® | Moisture{ Density |Compaction] Compact.

Test Date Type |Classification (%) (pcf) (%) (pcf) (%) (%) Comments
RF-31 | 4/30/08 | PRF-03 SP 8.9 1234 6 123 100 95 A
RF-32 | 4/30/08 | PRF-03 SP 8.9 1234 7 123 100 95 A
RF-33 | 4/30/08 | PRF-03 SP 8.9 123.4 4 120 97 95 A
RF-34 | 4/30/08 | PRF-06 SP 104 116.3 5 115 98 95 A
RF-35 | 4/30/08 | PRF-02 SP 8.1 120.0 4 118 - 98 95 A
RF-36 | 4/30/08 | PRF-06 SP 104 116.3 3 113 97 95 A
RF-37 | 5/2/08 |PRF-03 SP 8.9 1234 12 122 99 95 A
RF-38 | 5/2/08 |PRF-03 SP 8.9 123.4 7 125 101 95 A
RF-39 | 5/2/08 |PRF-03 SP 8.9 1234 4 119 96 95 A
RF-40 | 5/2/08 |PRF-03 SP 8.9 1234 8 121 98 95 A

Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.
SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = (O.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-31 IN865219.0, E2032123.0 973.8
RF-32 [N865507.0, E2031984.0 966.0
RF-33 |N863737.0, E2031687.0 958.2
RF-34 |N863781.0, E2031486.0 961.5
RF-35 [N863792.0, E2031244.0 964.5
RF-36 [N863710.0, E2030853.0 969.4
RF-37 |N865497.0, E2031854.0 969.0
RF-38 |N865481.0, E2031641.0 972.3
RE-39 [N863299.0, E2032152.0 963.5
RF-40 |N863512.0, E2031989.0 960.3

Elevation Reference:
c: McCain & Associates ) Braun InterteiCorporation
Scott Schwake f/’i;j / j?;f;;p

H
Thomias L. Henkemeyer
Project Manager

Celebrating 50 years of growth through service and trust




Report of Field Compaction Tests

Braun Interfec Corporation
1520 24th Avenue N
Saint Cloud, MN 56303

Phone: 320.253.9940

Fax:

320.253.3054

Web:  braunintertec.com

Date: May 2, 2008 Project: SC-08-01145 Report: 5
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density |Compaction| Compact.

Test Date Type |Classification (%) (pef) (%) (pef) (%) (%) Comments
RF-41 | 5/2/08 |PRF-02 SP 8.1 120.0 5 115 96 95 A
RF-42 | 5/2/08 |PRF-02 SP 8.1 120.0 4 118 98 95 A
RF-43 | 5/5/08 | PRF-02 SP 8.1 120.0 7 117 98 95 A
RF-44 | 5/5/08 |PRF-06 SP 104 116.3 11 112 96 95 A
RF-45{ 5/5/08 |PRF-02 SP 8.1 120.0 118 98 95 A
RF-46 | 5/5/08 |[PRF-031{ SP 8.9 1234 8 119 96 95 A
RF-47 | 5/5/08 |PRF-03]. SP 8.9 1234 4 123 100 95 A
RF-48 | 5/6/08 |PRF-02 SP 8.1 120.0 10 118 98 95 A
RF-49 | 5/6/08 |PRF-11 Sp 10.2 112.7 8 111 98 95 A
RF-50 | 5/6/08 |PRF-10 SP 7.4 119.6 6 116 97 95 A

Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.
SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
*= 0.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-41 |N863698.0, E2031642.0 960.7
RF-42 |N863707.0, E2031221.0 966.2
RF-43 |N865512.0, E2031777.0 975.5
RF-44 |N865492.0, E2032008.0 974.5
RF-45 IN863755.0, E2031689.0 962.5
RIF-46 |N863810.0, E2031429.0 964.4
RF-47 |N863858.0, E2030805.0 . 972.0
RF-48 |N865414.4, E2032113.5 975.3
RF-49 IN865504.0, E2031539.0 976.0
RF-50 |N863744.0, E2031814.0 960.6

Elevation Reference:
c: McCain & Associates Braun Intertec Corporation
Scott Schwake Iy i/
i

Thonjas L. Henkemeyer
Project Manager

e Celebrating 50 years of growth through service and trust



Braun Intertec Corporafion Phone: 320.253.9940

1520 24th Avenue N Fax:  320.253.3054
Saint Cloud, MN 56303 Web:  braunintertec.com
INTERTEC
Report of Field Compaction Tests
Date: May 7, 2008 Project: SC-08-01145 Report: 6
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specitied
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture*} Dry Density* | Moisture| Density {Compaction] Compact.

Test Date Type |Classification] (%) (pef) (%) (pcf) (%) (%) Comments
RF-511 5/6/08 |PRF-11 SP . 10.2 112.7 11 111 98 95 A
RE-52'| 5/6/08 | PRF-01 SP 13.8 108.3 14 105 97 95 A
RF-53 | 5/7/08 |PRF-07 SP 12.6 110.5 9 108 98 95 A
RF-54 | 5/7/08 |PRF-11 SP 10.7 112.7 10 110 98 95 A
RF-55 | 5/7/08 |PRF-06 SP 104 116.3 9 114 - 98 95 A
RF-56 | 5/7/08 |PRF-07 SP 12.6 110.5 12 109 99 95 A
RF-57 { 5/7/08 |PRF-07 Sp 126 | 1105 8 110 100 95 A
RF-58 | 5/8/08 | PRF-02 SP 8.1 120.0 6 117 98 95 A
RF-59 | 5/8/08 |PRF-06 SP 104 116.3 . 6 113 97 95 A
RF-60 | 5/8/08 {PRF-06 Sp 104 116.3 9 116 100 95 A

Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.
SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = Q.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-51 |[N863721.0, E2031454.0 ‘ 966.7
RF-52 |N863784.0, E2030743.5 974.2
RF-53 {N865347.0, E2032118.0 977.0
RF-54 [N865537.0, E2031973.0 973.5
RF-55 {N863808.0, E2031296.0 ' 970.5
RE-56 |N863789.0, E2031050.0 973.5
RF-57 |N863747.0, E2030817.0 9755
RF-58 IN864949.0, E2032099.0 : 977.0
RF-59 |N865428.0, E2032038.0 978.0
RF-60 |N865446.0, E2031307.0 979.3

Elevation Reference:
c: McCain & Associates Braun Intertec Corporation
Scott Schwake / /
Thompas L. Henkemeyer
Project Manager

Celebrating 50 years of growth through service and trust




Braun Interiec Corporation Phone: 320.253.9940

1520 24th Avenue N Fax:  320.253.3054
Saint Cloud, MN 56303 Web:  braunintertec.com
INTERTEC
Report of Field Compaction Tests
Date: May 8, 2008 Project: SC-08-01145 Report: 7
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture{ Density jCompaction| Compact.

Test Date Type [Classification (%) (pcf) (%) (pcf) (%) (%) Comments
RF-61 | 5/8/08 |PRF-02 Sp 8.1 120.0 12 116 97 95 A
RF-62 | 5/8/08 |PRF-02 SP 8.1 120.0 6 115 96 95 A
RF-63 | 5/8/08 |PRF-10 SP 74 119.6 7 114 95 95 A
RF-64 | 5/9/08 |PRF-02 SP 8.1 120.0 7 118 98 95 A
RF-65 | 5/9/08 |PRF-02 SP 8.1 120.0 5 118 98 95 A
RF-66 | 5/9/08 |PRF-05 Sp 11.9 1104 13 112 101 95 A
RF-67 | 5/9/08 |PRF-05 SP 11.9 1104 7 109 99 95 A
RF-68 | 5/9/08 |PRF-06 SP 10.4 116.3 9 115 99 95 A
RF-69 | 5/9/08 |PRF-11 SP 10.2 112.7 8 111 98 95 A
RF-70 | 5/9/08 |PRF-02 Sp 8.1 120.0 5 118 98 95 A

Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.
SC =Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
*= (.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-61 {N863806.0, E2031647.0 968.5
RF-62 |N863788.0, E2031398.0 971.2
RE-63 [N863779.0, E2030892.0 ‘ 977.0
RF-64 |N865096.0, E2032112.0 978.0
RF-65 |N865490.0, E2031800.0 ‘ 982.0
RF-66 {N865479.0, E2031577.0 1 984.0
RF-67 |N863723.0, E2031650.0 : 970.5
RF-68 |N863778.0, E2031408.0 973.0

|| RE-69 |N863748.0, E2031137.0 ' 976.0
| RE-70 [N863766.0, E2030805.5 977.5
Elevation Reference: |
c McCain & Associates Br(a/;g;,lnlertec }rporation
Scott Schwake /A
‘ } /] !{?j
Thomhs L. Henkemeyer
Project Manager

Celebrating 50 years of growth through service and trust




Braun intertec Corporation Phone: 320.253.9940

1520 24th Avenue N Fox.  320.253.3054
dies = Saint Cloud, MN 56303 Web: braunintertec.com
BRAL R
INTERTEC
Report of Field Comipaction Tests
Date: May 8, 2008 Project: SC-08-01145 Report: 8
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburme County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture} Density |Compaction] Compact.

Test Date Type |Classification (%) (pef) (%) (pch) (%) (%) Comments
RF-71 | 5/12/08 | PRF-06 SP 104 - 1163 7 114 98 95 A
RF-72 | 5/12/08 | PRF-03 Sp 8.9 1234 6 121 98 95 A
RF-73 | 5/12/08 | PRF-02 Sp 8.1 120.0 5 118 98 95 A
RF-74 | 5/12/08 | PRF-02 SP 8.1 120.0 8 118 98 95 A
RF-75| 5/12/08 | PRF-02 Sp 8.1 120.0 5 119 99 95 A
RF-76 | 5/13/08 | PRF-06 Sp 10.4 116.3 7 114 98 95 A
RF-77 | 5/13/08 | PRF-03 Sp 8.9 1234 7 120 97 95 A
RF-78 | 5/13/08 | PRF-06 SP 104 116.3 7 113 97 95 A
RE-79 | 5/13/08 | PRF-06 SP 10.4 116.3 6 113 97 95 A
RF-80 | 5/13/08 | PRF-02 SP 8.1 120.0 5 118 98 95 A

Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.
SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
*=0.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location . Elevation
RF-71 |N865457.2, E2031865.0 983.4
RF-72 |N865398.5, E2032069.5 ' 978.2
RF-73 {N863832.7, E2031080.2 . 975.1
RF-74 {N863826.1, E2031378.7 972.0
RF-75 [N863499.4, E2031989 .4 963 .4
RF-76 {N865085.0, E2032090.0 982.5
RF-77 {N865316.0, E2032104.0 983.0
RF-78 [N865482.0, E2032022.0 979.0
RF-79 [N863809.0, E2030843.0 : 979.5
RF-80 |N863768.0, E2031115.0 979.5

Elevation Reference:
c McCain & Associates Braun Intertac% Coyporation

Scott Schwak /‘7}__ Al s
o / i@}

Thothas L. Hedkemeyer
Project Manager

Celebrating 50 years of growth through service and trust




Braun Infertec Corporation Phone: 320.253.9940

1520 24th Avenue N Fax:  320.253.3054
s Saint Cloud, MN 56303 Web:  braunintertec.com
BRAUN
INTERTEC
Report of Field Compaction Tests
Date: May 14, 2008 Project: SC-08-01145 Report: 9
Client: . Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density |Compaction| Compact.

Test Date Type |Classification] (%) (pef) (%) (pef) (%) (%) Comments
RF-81 | 5/13/08 | PRF-6 Sp 10.4 116.3 7 113 97 95 A
RE-82 | 5/13/08 | PRE-2 SP 8.1 1200 5 119 99 95 A
RF-83 | 5/14/08 | PRF-5 SP 11.9 1104 10 113 102 95 A
RF-84 | 5/14/08 | PRF-5 SpP 11.9 1104 9 112 - 101 95 A
RF-85 | 5/14/08 | PRF-5 SP 11.9 1104 12 113 102 95 A
RF-86 | 5/14/08 | PRF-2 Sp 8.1 120.0 7 118 98 95 A
RF-87 | 5/14/08 | PRF-2 SP 8.1 120.0 8 117 98 95 A
RF-88 | 5/14/08 | PRF-11 SP 10.2 112.7 8 114 101 95 A
RF-89 | 5/14/08 | PRF-6 Sp 10.4 116.3 7 115 99 95 A
RF-90 | 5/14/08 | PRF-2 Sp 8.1 120.0 6 118 98 95 A

Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.
SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* =(0.M., and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location . ‘ Elevation
RF-81 |N863733.0, E2031520.0 974.5
RF-82 IN863580.0, E2032156.0 964.0
RF-83 |N865095.0, E2032097.0 982.5
RF-84 |N865413.0, E2032038.0 985.0
RF-85 |N865449.0, E2031162.0 978.0
RF-86 |N865458.0, E2031584.0 ‘ 985.3
RF-87 [N863820.0, E2030880.0 ' 982.5
RF-88 [N863770.0, E2031110.0 ' 978.5
RF-89 [N863733.0, E2031382.0 , 976.5
RF-90 |N863605.0, E2032001.0 : 965.0

Elevation Reference:

c McCain & Associates ' Braun Inte gﬁ/moration
Scott-Schwake //7:3 | i

Thofnas L. Hehkemeyer
Project Manager

Celebrating 50 years of growth through service and trust




Braun Intertec Cerporaticn Phone: 320.253.9940

1520 24th Avenve N Foxx  320.253.3054
Saint Cloud, MN 56303 Web:  brauninferfec.com
Report of Field Compaction Tests
Date: May 16, 2008 Project: SC-08-01145 Report: 10
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
' Inplace Specified
Soil Optimum | Max. Lab Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density |Compactionj Compact.

Test Date Type |{Classification (%o) (pcf) (%) (pcf) (%) (%) Comments
RF-91 | 5/15/08 | PRF-6 SP 10.4 1163 6 115 99 95 A
RF-92 | 5/15/08 | PRF-3 SP 8.9 1234 - 7 124 © 100 95 A
RF-93 | 5/15/08 | PRF-2 SP 8.1 120.0 4 117 97 95 A
RF-94 | 5/15/08 | PRF-2 SP 8.1 120.0 5 120 100 95 A
RF-95 | 5/15/08 | PRF-3 SP 8.9 1234 11 122 99 95 A
RF-96 | 5/15/08 | PRF-3 SP 8.9 123.4 5 124 100 95 A
RF-97 | 5/16/08 | PRF-3 SP 8.9 1234 7 126 102 95 A
RF-98 | 5/16/08 | PRF-3 Sp 8.9 1234 5 122 99 95 A
RF-99 | 5/16/08 | PRF-3 SP 8.9 1234 5 121 98 95 A

RF-100| 5/16/08 | PRF-3 SP 8.9 123.4 3 122 99 95 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.
SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
*=(0.M. and M.L.D.D. rounded to nearest 0.1 *C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-91 |N865447.0, E2032072.0 988.0
RF-92 IN865538.0, E2031258.0 965.5
RF-93 [N863816.0, E2030756.0 , 984.0
RF-94 |N863808.0, E2030979.0 982.5
RF-95 |N863821.0, E2031673.0 ‘ 973.5

RF-96 [N863411.7, E2032115.0 964.3
RF-97 |N865288.5, E2032099.9 9863
RF-98 {N865476.1, E2031907.0 - 989.2
RF-99 |N863768.3, E2030792.7 986.6
RF-100|N863779.8, E2031050.2 985.5
Elevation Reference:
c: McCain & Associates Braun Interteci (;olt})oration
Scott Schwake i ;;’ ) %
[ > f/ii f
Thothas L. Henkemeyer
Project Manager

Celebrating 50 years of growth through service and trust




Braun Infertec Corporafion Phone: 320.253.9940

1520 24ih Avenue North Foc  320.253.3054
Saint Cloud, MN 56303 Web:  braunintertec.com
Report of Field Compaction Tests
Date: May 22, 2008 Project: SC-08-01145 Report: 11
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density {Compaction| Compact.

Test Date Type |Classification (%) (pef) (%) (pef) | (%) (“6) | Comments
RF-101| 5/16/08 | PRF-3 Sp 8.9 1234 5 120 97 95 A
RF-102| 5/16/08 | PRF-2 SP 8.1 120.0 10 119 99 95 A
RF-103| 5/19/08 | PRF-3 SP 8.9 1234 6 120 97 95 A
RF-104| 5/19/08 | PRF-3 SP 8.9 1234 4 121 98 95 A
RF-105| 5/19/08 | PRF-3 SP 8.9 1234 4 121 98 95 A
RF-106] 5/19/08 | PRF-2 SpP 8.1 . 1200 4 115 96 95 A
RF-107] 5/19/08 | PRF-3 SP 8.9 1234 5 118 96 95 A
RF-108| 5/20/08 |PRF-11 SP 10.2 112.7 10 110 97 95 A
RF-109| 5/20/08 | PRF-6 SP 104 116.3 6 115 99 95 A
RF-110| 5/20/08 | PRF-6 SP 104 116.3 6 o113 98 95 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC=Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = (0.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-101|N863793.3, E2031585.4 978.6
RF-102{N863560.0, E2032052.0 ' 965.4
RF-103|N865470.0, E2031977.3 ’ 993.7
RF-104{N863323.0, E2032111.2 ’ ’ 970.1
RE-105|N863765.0, E2031644.2 982.2
RF-106|N863788.9, E2031104.8 988.3
RF-107|N864482.7, E2032163.7 962.4
RF-108|N865413.0, E2032046.0 999.0
RF-109{N864660.0, E2032140.0 968.2
RF-110{N863305.0, E2032126.0 977.0
Elevation Reference:

c: McCain & Associates Braun Interteg Coggoration
Scott Schwake

Thofnas L. Henkemeyer
Project Manager

Providing engineering and environmental solutions since 1957




Braun Intertec Corporation Phone: 320.253.9940

1520 24th Avenue North Fax:  320.253.3054
Saint Cloud, MN 56303 Web:  braunintertec.com
Report of Field Compaction Tests
Date: May 23, 2008 Project: SC-08-01145 Report: 12
Client: ‘ Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max, Lab | Inplace Dry Relative | Minimum
ID and Moisture® | Dry Density* | Moisture| Density |Compaction| Compact.

Test Date Type |Classification (%) (peh) (%) (pef) (%) (%) Comments||
RF-111} 5/20/08 { PRF-11 SP 10.2 112.7 6 110 97 95 A
RF-112| 5/20/08 | PRF-2 SpP 8.1 120.0 5 117 . 98 95 A
RF-113| 5/20/08 | PRF-6 Sp 10.4 116.3 5 115 99 95 A
RF-114} 5/21/08 | PRF-2 Sp 8.1 120.0 3 117 98 95 A
RF-115| 5/21/08 | PRF-2 Sp 8.1 120.0 5 117 98 95 A
RF-116| 5/21/08 | PRF-2 SP 8.1 120.0 4 120 100 95 A
RF-117| 5/21/08 | PRF-3 SP 8.9 1234 4 122 99 95 A
RF-118| 5/21/08 | PRF-3 Sp 8.9 1234 5 126 102 95 A
RF-119| 5/21/08 | PRF-3 SP 8.9 1234 5 125 101 95 A
RF-120| 5/22/08 | PRF-6 Sp 104 116.3 7 114 98 95 A
Key: N =Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = Q.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-111|N863820.0, E2031806.0 969.0
RF-112|N863792.0, E2031250.0 ~ 988.2
RF-113IN863780.0, E2030690.0 994.0
RF-114|N863795 4, E2031677.6 9783
RF-115|N863789.8, E2031328.2 : 988.6
RF-116[N863796.9, E2030937.3 9928
RF-117|N863558.4, E2032022.8 " 967.8
RF-118|N864296.4, E2032147.0 968.5
RF-119|N864636.8, E2032139.4 | 9471

[|RF-120|N863366.1, E2032115.7 _ 977.1
Elevation Reference:
c: McCain & Associates Bizlxjg,] tertedi@o oration
Scott Schwake ?

Thordas L. Hexfkemeyer
Project Manager

Providing engineering and environmental solutions since 1957




INTERTEC

Report of Field Conipaction Tests

Braun Intertec Corporation
1520 24th Avenue N
Saint Cloud, MN 56303

Phone: 320.253.9940

Fax:

320.253.3054

Web:  brauninteriec.com

Date: May 29, 2008 Project: SC-08-01145 Report: 13
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab Inplace Dry Relative | Minimum
ID and Moisture™ | Dry Density* | Moisture| Density |Compactionj Compact.

Test Date Type | Classification (%) (peh) (%) (pef) (%) (%) Comments
RF-121| 5/22/08 | PRF-1 SP 13.8 108.3 13 107 99 95 A
RF-1221 5/22/08 [PRF-11 Sp 10.2 112.7 8 113 100 95 A
RF-123| 5/22/08 | PRF-2 SP 8.1 120.0 6 117 98 95 A
RF-124| 5/22/08 | PRE-6 SP 104 - 116.3 8 114 98 95 A
RF-125{ 5/22/08 | PRE-2 SP 8.1 120.0 7 119 99 95 A
RF-126| 5/22/08 | PRF-6 SP 104 116.3 6 114 98 95 A
RF-127|5/22/08 | PRF-1 Sp 13.8 108.3 4 106 98 95 A
RF-128} 5/22/08 | PRF-6 SP 10.4 116.3 5 113 97 95 A
RF-129( 5/22/08 | PRF-6 SP 104 1163 9 113 97 95 A
RF-130} 5/27/08 | PRF-2 SP 8.1 120.0 8 118 98 95 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
*= Q.M. and M.L.D.D, rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-121[N863538.3, E2031988.8 972.8
RF-122|N863625.9, E2032100.4 969.2
RF-123|N864610.0, E2032095.0 977.5
RF-124|N864272.0, E2032107.0 978.0
RF-125|N863790.0, E2031090.0 995.0
RF-126{N863791.0, E2031540.0 992.5
RF-127{N863777.0, E2031715.0 988.5
RF-128[N863724.0, E2031828.0 968.5

IRF-129[N864448.0, E2032093.0 979.5
RF-130{N864547.9, E2031993,6 1005.0
Elevation Reference:

c: McCain & Associates
Scott Schwake

Thorhas L. HenKemeyer
Project Manager

o Celebrating 50 years of growth through service and trust




Braun Intertec Corporation Phone: 320.253.9940

1520 24th Avenue N Fox:  320.253.3054
Saint Cloud, MN 56303 Web:  braunintertec.com
INTERTEC
Report of Field Compaction Tests
Date: May 29, 2008 Project: SC-08-01145 " Report: 14
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Soil Inplace Specified
ID and | Optimum | Max. Lab | Inplace Dry Relative | Minimum
Classific| Moisture* | Dry Density* | Moisture| Density |Compaction] Compact.

Test Date Type ation (%) (pcf) (%) (pef) (%) (%) Comments
RF-131| 5/27/08 | PRF-2 SP 8.1 120.0 7 118 98 95 A
RF-132} 5/27/08 | PRF-2 SP 8.1 120.0 7 116 97 95 A
RF-133| 5/27/08 | PRF-2 SP 8.1 120.0 5 116 97 95 A
RF-134| 5/27/08 | PRF-6 SP 104 116.3 5 112 96 95 A
RF-135} 5/28/08 | PRF-3 SP 8.9 1234 7 125 101 95 A
RF-136] 5/28/08 | PRF-2 SP 8.1 120.0 6 116 97 95 A
RF-137] 5/28/08 | PRF-2 SP 8.1 120.0 7 117 98 95 A
RF-138| 5/29/08 | PRF-2 SP 8.1 120.0 6 119 99 95 A
RF-139{ 5/29/08 | PRF-3 SP 8.9 1234 8 126 102 95 A
RF-140{ 6/2/08 |PRF-11] SP 10.2 112.7 4 112 99 95 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = Q.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-131]N864250.9, E2042040.0 995.0
RF-132|{N863950.0, E2042150.0 964.0
RF-133[N863930.0, E2042000.0 965.0
RF-134{N864100.0, E2041940.0 ' 962.0
RF-135{N863809.0, E2032005.0 973.5
RF-136{N863712.0, E2032129.0 975.0
RF-137IN863582.0, E2032050.0 974.0
RF-138{N863587.0, E2032000.0 977.0
RF-139iN863356.0, E2032105.0 978.0
RF-140|N863730.0, E2032081.0 976.5
Elevation Reference:

c: McCain & Associates Braun Interte ration
Scott Schwake

Thothas L. HenKemeyer
Project Manager

» Celebrating 50 years of growth through service and trust
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BRAUN
INTERTEC

Report of Field Compaction Tests

Braun Intertec Corporation
1520 24th Avenue North
Saint Cloud, MN 56303

Phone: 320.253.9940
Fax: 320.253.3054
Web:  brauninterfec.com

Date: June 2, 2008 Project: SC-08-01145 Report: 15
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Mcisture{ Density |Compaction| Compact.

Test Date Type | Classification (%) (pef) (%) (pef) (%) (%) Comments
RF-141| 6/2/08 | PRF-6 Sp 104 116.3 5 114 98 95 A
RF-142| 6/2/08 | PRF-2 SP 8.1 120.0 6 119 99 95 A
RF-143| 6/4/08 | PRF-6 Sp 10.4 116.3 8 113 97 95 A
RF-144; 6/4/08 | PRF-6 Sp 104 116.3 9 116 100 95 A
RF-145| 6/4/08 |PRF-11 SP 10.2 112.7 9 109 97 95 A
RF-146| 6/4/08 |PRF-11 SP 10.2 112.7 9 108 96 95 A
RF-147| 6/4/08 | PRF-2 Sp 8.1 120.0 6 120 100 95 A
RF-148| 6/4/08 | PRF-2 Sp 8.1 120.0 4 118 98 95 A
RF-149| 6/6/08 | PRF-2 SP 8.1 120.0 9 122 102 95 A
RF-150| 6/6/08 | PRF-6 SP 104 116.3 10 116 100 95 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = 0.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-141{N863647.0, E2031980.0 977.5
RF-142|N863504.0, E2032011.0 971.5
RF-143|Lat. 45 degrees 22' 6" Long 93 degrees 52' 32" 989.0
RF-144|Lat. 45 degrees 22' 7" Long 93 degrees 52' 32" 992.0
RF-145|Lat. 45 degrees 22' 8" Long 93 degrees 52' 32" 995.0
RF-146(Lat. 45 degrees 22' 10" Long 93 degrees 52' 33" 995.0
RF-147|Lat. 45 degrees 22' 11" Long 93 degrees 52' 30" 980.0
RF-148|N863590.5, E2032088.2 980.0
RF-149|N863675.0, E2032057.0 999.0
RF-150(N863576.0, E2032065.0 999.0

Elevation Reference:

C:

McCain & Associates
Scott Schwake

B%jmorporaﬁon

Thonjas L. Hefpkemeyer

Project Manager

Providing engineering and environmental solutions since 1957




BRAUR Braun Intertec Corporation Phone: 320.253.9940
—_————— 1520 24th Avenve North Fox:  320.253.3054
INTE RTEC Saint Cloud, MN 56303 Web:  brauninfertec.com
Report of Field Compaction Tests
Date:  August 6, 2008 Project: SC-08-01145 Report: 16
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact,

Test Date Type |Classification (%) (pch) (%) (pef) n (%) (%) Comments
RF-151| 6/6/08 |PRF-11 SP 10.2 112.7 6 113 100 95 A
RF-152| 6/24/08 | PRF-1 SP 13.8 108.3 7 106 98 95 A
RF-153| 6/24/08 | PRF-5 SP 11.9 110.4 8 108 98 95 A
RF-154| 6/25/08 | PRF-1 - SP 13.8 108.3 7 103 95 95 A
RF-155( 7/21/08 | PRF-2 Sp 8.1 120.0 3 116 97 95 A
RF-156| 7/23/08 | PRF-3 SP 8.9 1234 6 123 100 100 A
RF-157| 7/23/08 | PRF-3 SP 8.9 1234 6 126 102 100 A
RF-158( 7/29/08 |PRF-11 SP 10.7 112.7 4 109 97 95 A
RF-159( 8/5/08 | PRF-6 Sp 104 116.3 3 113 97 95 A
RF-160| 8/5/08 | PRF-6 Sp 10.4 116.3 3 116 100 95 A
Key N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = 0.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-151|N863744.0, E2032025.0 995.0
RF-152|N864327.3, E2030652.2 997.6
RF-153 |N864127.3, E2030652.2 997.6
RF-154 N864788.6, E2030621.8 1007.8
RF-155|South Half of West End of Parking Lot FSG
RF-156{Unit 3 Landfill, North Road, Sta; 5+03, 7' Right of Centerline 973.0
RF-157|Unit 3 Landfill, North Road, Sta; 8+12, 3' Left of Centerline 973.5
RF-158{N863789.0, E2031388.0 994.0
RF-159|N863737.0, E2031842.8 974.0
RF-160|N863816.2, E2031860.6 977.5

Elevation Reference:

c:

McCain & Associates
Scott Schwake

Brau/nhTWoration

Thomads L. Henlemeyer
Project Manager

Providing engineering and environmental solutions since 1957




Report of Field Compaction Tests

3R AN RECEIVED SEP 2 4 2008
INTERTEC

Braun Intertec Corporation
1520 24th Avenue North
Saint Cloud, MN 56303

Phone: 320.253.9940
Fax: 320.253.3054
Web:  brauninterfec.com

Date:  September 16, 2008 Project: SC-08-01145 Report: 17
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type {Classification (%) (pef) (%) (pef) n (%) (%) Comments
RF-161| 8/5/08 |PRF-6 SP 104 116.3 2 114 98 95 A
RF-162| 8/5/08 |[PRF-6 SP 104 116.3 2 117 101 95 A
RF-163| 8/6/08 |PRF-6 SP 104 116.3 3 114 98 95 A
RF-164| 8/7/08 |PRF-6 SP 104 116.3 5 115 99 95 A
RF-165| 8/7/08 [PRF-3 SP 8.9 123.4 4 124 100 - 95 A
RF-166| 8/14/08 |PRF-1 SP 13.8 108.3 13 104 96 95 A
RF-167] 8/14/08 |PRF-3 SP 8.9 123.4 7 120 97 95 A
RF-168| 9/16/08 |PRF-3 SP 8.9 1234 7 121 98 95 A
RF-169| 9/16/08 |PRF-9 Sp 11.8 110.3 4 106 96 95 A
RF-170| 9/16/08 |PRF-6 Sp 10.4 116.3 7 116 100 95 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = (.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-161|N863818.7, E2031814.6 985.0
RF-162|N863762.1, E2031890.5 985.0
RF-163|N863800.5, E2031821.1 987.5
RF-164|N863793.2, E2031889.0 992.5
RF-165|N863783.0, E2031868.0 995.0
RF-166 |N863778.2, E2031872.4 995.0
RF-167[N863795.0, E2030693.1 1004.5
RF-168|N865369.0, E2031535.0 977.0
RF-169|N865015.0, E2031963.0 973.0
RF-170|N864547.0, E2031938.0 973.0

Elevation Reference:

C:

McCain & Associates
Scott Schwake

Br%te

eroration

Thomas L.’Heﬁkemeyer

Project Manager

Providing engineering and environmental solutions since 1957




INTERTEC

Report of Field Compaction Tests
Date: September 22, 2008

Client:

Xcel Energy

Travis Peterson

Sherburne County Generating Plant

’
RECEIVED SEP 2 5 2008

Project:

Braun Intertec Corporafion Phone: 320

1520 24th Avenue North Fax: . 320

Saint Cloud; MN 56303 Web:  brau
SC-08-01145 Report:

Project Description:

Pond 3N Vertical Expansion
13999 Industrial Boulevard
Becker, Minnesota

.253.9940
.253.3054
nintertec.com

18

13999 Industrial Blvd.
Becker, MN 55308 ,
Inplace Specified
Seil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (peh) (%) (pef) n (%) (%) Comments
RF-171| 9/16/08 | PRF-6 Sp 10.4 116.3 6 112 96 95 A
RF-172{ 9/17/08 | PRF-2 SP 8.1 120.0 5 115 96 95 A
RF-173( 9/17/08 | PRF-1 Sp 13.8 108.3 6 107 99 95 A
RF-174] 9/17/08 | PRF-5 Sp 11.9 1104 3 109 99 95 A
RF-175( 9/18/08 | PRF-2 Sp 8.1 120.0 3 117 98 95 A
RF-176| 9/18/08 | PRF-2 Sp 8.1 120.0 5 117 98 95 A
RF-177| 9/19/08 | PRF-1 Sp 13.8 108.3 7 107 99 95 A
RF-178| 9/19/08 | PRF-6 SP 104 116.3 3 113 97 95 A
RF-179| 9/19/08 | PRF-11 Sp 10.2 112.7 8 111 98 95 A
RF-180( 9/22/08 | PRF-6 Sp 104 116.3 6 113 97 95 A

Key: N = Nuclear, ASTM D 2922
SC = Sand Cone, ASTM D 1556
* = 0.M. and M.L.D.D. rounded to nearest 0.1

A = Test results comply with specifications.
B = Test results do not comply with specifications.

C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-171[N864060.0, E2031982.0 973.5
RF-172|N864098.5, E2032001.8 977.0
RF-173IN864447.6, E2031996.5 976.5
RF-174 [N864145.0, E2031990.0 978.5
RF-175|N865317.7, E2031962.1 976.0
RF-176 [N865026.7, E2032011.7 975.5
RF-177|N865339.7, E2031856.0 978.0
RF-178 [N865344.6, E2031460.9 976.5
RF-179|N865357.2, E2031538.9 979.0
RF-180|N864759.8, E2031985.0 980.5

Elevation Reference:

c McCain & Associates
Scott Schwake

BrW@oraﬁon

Thomds L. Henkemeyer
Project Manager

Providing engineering and environmental solutions since 1957




Braun Intertec Corporation Phone: 320.253.9940

1520 24th Avenue North Fox:  320.253.3054
INTE RTEC Saint Cloud, MN 56303 Web:  braunintertec.com
.Report of Field Compaction Tests
Date: September 30, 2008 Project: SC-08-01145 Report: 19
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd. ’
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (peh) (%) (pcf) n (%) (%) Comments
RF-181] 9/22/08 | PRF-6 Sp 104 116.3 3 112 96 95 A
RF-182| 9/22/08 | PRF-6 Sp 10.4 116.3 5 112 96 95 A
RF-183] 9/22/08 | PRF-6 SP 104 116.3 4 116 100 95 A
RF-184| 9/23/08 | PRF-2 | . SP 8.1 120.0 5 116 97 95 A
RF-185] 9/23/08 | PRF-2 SP 8.1 120.0 6 118 98 95 A
RF-186] 9/23/08 | PRF-2 SP 8.1 120.0 5 120 100 95 A
RF-187] 9/29/08 | PRF-11 SP 10.2 112.7 5 111 98 95 A
RF-188| 9/29/08 | PRF-1 Sp 13.8 108.3 6 107 99 95 A
RF-189] 9/29/08 | PRF-11 Sp 10.2 112.7 4 S 111 98 95 A
RF-190( 9/29/08 | PRF-2 SP 8.1 120.0 6 116 97 95 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = Q.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-181|N865266.0, E2031996.3 . 984.5
RF-182|N865351.7, E2031723.5 983.5
RF-183|N865374.8, E2031240.8 982.0
RF-184|N865101.9, E2031999.9 ) 985.0
RF-185|N865357.2, E2031814.2 » 985.0
RF-186|N865358.0, E2031418.3 985.0
RF-187|N865151.7, E2031908.1 974.5
RF-188|N865281.5, E2031719.9 974.5
RF-189|N865275.1, E2031490.8 974.0
RF-190|N865270.8, E2031138.2 973.0

Elevation Reference:

c: -~ McCain & Associates Braun Jrerted] Chyporation
Scott Schwake /

Thomfas L. Henkemeyer
Project Manager

. Providing engineering and environmental solutions since 1957
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Braun Intertec Corporation

Phone:

320.253.9940

—— 1520 24th Avenue North Fox:  320.253.3054
INTERTEC Saint Cloud, MN 56303 Web:  braunintertec.com
Report of Field Compaction Tests
Date: October 1, 2008 Project: SC-08-01145 Report: 20
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative . | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (pcf) (%) (peh) n (%) (%) Comments
RF-191( 9/29/08 | PRF-7 Sp 12.6 110.5 5 107 97 95 A
RF-192( 9/29/08 | PRF-7 SP 12.6 110.5 7 109 99 95 A
RF-193| 9/29/08 |PRF-11 SP 10.2 112.7 4 110 98 95 A
RF-194| 9/29/08 |PRF-11 SP 10.2 112.7 4 111 98 95 A
RF-195( 9/30/08 | PRF-3 SP 8.9 123.4 3 121 98 95 A
RF-196( 9/30/08 | PRF-6 SP 10.4 116.3 6 114 98 95 A
RF-197| 9/30/08 | PRF-3 SP 8.9 1234 4 124 100 95 A
RF-198( 9/30/08 | PRF-2 SP 8.1 120.0 8 117 98 95 A
RF-199( 9/30/08 | PRF-2 Sp 8.1 120.0 9 120 100 95 A
RF-200| 9/30/08 | PRF-2 SP 8.1 120.0 6 119 99 95 A
Key: N =Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556
* = .M. and M.L.D.D. rounded to nearest 0.1

B = Test results do not comply with specifications.

C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-191|N865396.4, E2031770.2 980.0
RF-192|N865400.2, E2031438.2 978.0
RF-193 |IN864046.0, E2031906.6 975.0
RF-194|N864979.2, E2032035.2 977.0
RF-195|N865400.1, E2031682.7 - 983.0
RF-196 |N865395.6, E2031766.9 984.0
RF-197|N865407.1, E2031484.5 - 982.0
RF-198|N863908.1, E2032035.7 974.5
RF-199|N865426.3, E2031476.5 984.5
RF-200[N865433.8, E2031731.2 989.5

Elevation Reference:

C:

McCain & Associates
Scott Schwake

Braupnte

Corporation

Thomlas L. Henkemeyer
Project Manager

Providing engineering and environmental solutions since 1957
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INTERTEC

Report of Field Compaction Tests

Braun Intertec Corporation
1520 24th Avenue North
Saint Cloud, MN 56303

Phone: 320.253.9940
Fax: 320.253.3054
Web:  braunintertec.com

Date:  October 3,2008 Project: SC-08-01145 Report: 21
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (pcf) (%) (pef) n (%) (%) Comments
RF-201} 10/1/08 | PRF-5 Sp 11.9 110.4 9 108 98 95 A
RF-202] 10/1/08 | PRF-6 Sp 104 116.3 9 113 97 95 A
RF-203| 10/2/08 | PRF-6 Sp 104 116.3 5 112 96 95 A
RF-204] 10/2/08 | PRF-6 Sp 104 116.3 4 115 99 95 A
RF-205| 10/2/08 | PRF-6 Sp 104 116.3 3 113 97 95 A
RF-206| 10/3/08 | PRF-6 Sp 104 116.3 4 112 96 95 A
RF-207] 10/3/08 | PRF-2 Sp 8.1 120.0 5 117 98 95 A
RF-208| 10/3/08 | PRF-6 SP 104 116.3 8 115 99 95 A
RF-209] 10/3/08 | PRF-6 Sp 10.4 116.3 7 112 96 95 A
RF-210| 10/3/08 |PRF-11 Sp 10.2 112.7 6 109 97 95 A
Key: N =Nuclear, ASTM D 2922 A = Test results comply with specifications.

* SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
*=0.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-201|N864365.4, E2032033.5 979.5
RF-202|N863971.9, E2032038.1 979.0
RF-203N865390.5, E2031429.8 983.0
RF-204 |N865438.8, E2031309.3 983.0
RF-205|N863971.9, E2031133.9 981.5
RF-206 |N863886.4, E2031988.6 993.0
RF-207|N864269.0, E2031988.9 992.5
RF-208 |N864571.9, E2031989.4 992.0
RF-209|N864577.0, E2032061.1 981.5
RF-210|N864300.2, £2032055.5 982.0

Elevation Reference:

C:

McCain & Associates:
Scott Schwake

B‘m}/?%pfion

Thotzas L. Hen}(’emeyer

Project Manager

Providing engineering and environmental solutions since 1957



ERLUR Braun Intertec Corporation Phone: 320.253.9940
e 1520 24th Avenue North Fax: 320.253.3054
'NTE RTEC Saint Cloud, MN 56303 Web:  braunintertec.com

Report of Field Compaction Tests

Date: October 16, 2008 ‘ Project: SC-08-01145 Report: 22
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Seil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (pef) (%) (pef) n (%) (%) Comments
RF-211] 10/3/08 {PRF-11 Sp 10.2 o 1127 8 111 98 95 A
RF-212| 10/6/08 | PRF-3 SP 8.9 1234 5 120 97 95 A
RF-213§ 10/6/08 | PRF-3 Sp 8.9 123.4 8 122 99 95 A
RF-214( 10/6/08 | PRF-3 SP 8.9 123.4 6 121 98 95 A
RF-215{ 10/6/08 | PRF-2 Sp 8.1 120.0 6 117 98 95 A
RF-216| 10/6/08 |PRF-11 Sp 10.2 112.7 11 109 97 95 A
RF-217] 10/6/08 | PRF-2 Sp 8.1 120.0 5 115 96 95 A
RF-218} 10/6/08 | PRF-2 SP 8.1 120.0 6 116 97 95 A
RF-219|10/14/08 | PRF-11 Sp 10.2 112.7 5 109 97 95 A
RF-220110/14/08 | PRF-2 SP 8.1 120.0 5 118 98 95 A
Key: N =Nuclear, ASTM D 2922 A = Test results comply with speciﬁcations.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = 0.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-211[N863872.3, E2032037.3 980.5
RF-212|N864397.0, E2031990.0 ' 994.0
RF-213|N865362.0, E2031714.0 994.0
RF-214|N865358.0, E2031353.0 ' 994.0
RF-215|N865442.0, E2031149.0 982.0
RF-216|N865393.0, E2031419.0 983.5
RF-217|N865428.0, E2031659.0 989.5
RF-218{N865404.0, E2031794.0 984.5
RF-219|N864603.2, E2032062.1 987.5
RF-220|N864329.8, E2032046.9 986.5

Elevation Reference:

c: McCain & Associates Braun Intertac Corporation
Scott Schwake : / /)

Thomas L. Hehkemeyer
| Project Manager

¢  Providing engineering and environmental solutions since 1957




BRAUN Braun Intertec Corporation Phone: 320.253.9940
O —— 1520 24th Avenue North Fax:  320.253.3054
INTE RTEC Saint Cloud, MN 56303 Web:  brounintertec.com

Report of Field Compaction Tests

Date:  October 17, 2008 Project: SC-08-01145 Report: 23
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Seil Optimum | Max. Lab | Inplace Dry Relative | Minimum
1D and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (pef) (%) (peh) n (%) (%) Comments
RF-221110/14/08 j PRF-11 SP 10.2 112.7 4 110 98 95 A
RF-222110/15/08 | PRF-11 SP 10.2 112.7 6 109 97 95 A
RF-223{10/15/08 | PRF-11 Sp 10.2 112.7 4 113 100 95 A
RF-224110/15/08 | PRF-3 SP 8.9 1234 6 120 97 95 A
RF-225]110/16/08 | PRF-5 SP 11.9 1104 5 108 98 95 A
RF-226|10/16/08 | PRF-2 SP 8.1 120.0 6 117 98 95 A
RF-227|10/16/08 | PRF-6 SP 104 116.3 5 112 96 95 A
RF-228| 10/16/08 | PRF-6 Sp 104 116.3 4 115 99 95 A
RF-229(10/16/08 | PRF-2 SP 8.1 120.0 4 118 98 95 A
RF-230| 10/17/08 | PRF-2 ~SP 8.1 120.0 3 116 97 95 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = O.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-221[N864066.1, E2032058.5 986.0
RF-222 |N863872.4, E2032023.4 ' 989.5
RF-223N864185.0, E2032021.3 988.5
RF-224 |N864444.5, E2032025.5 989.5
RF-225|N864847.6, E2032054.3 983.0
RF-226{N865190.0, E2032034.5 981.5
RF-227[N865392.6, E2031836.8 986.5
RF-228|N865392.0, E2031523.1 989.0
RF-229|N865399.3, E2031071.9 986.0
RF-230|N865391.6, E2031061.9 991.0
Elevation Reference:

c: McCain & Associates Braun Jnferteg, Goyporation

Scott Schwake

Thomhs L. Henl{lemeyer
Project Manager

e Providing engineering and environmental solutions since 1957




'y C i o 320.253.9940
cR BUER Braun Intertec Corporation Phone:

ER 1520 24th Avenue North Fox:  320.253.3054
l NTE RTEC Saint Cloud, MN 56303 Web:  braunintertec.com

Report of Field Compaction Tests

Date:  October 24, 2008 Project: SC-08-01145 Report: 24
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (pef) (%) (pel) n (%) (%) Comments
RF-231]10/17/08 | PRF-2 SP 8.1 120.0 4 117 98 95 A
RF-232110/17/08 | PRF-6 SP 104 116.3 5 114 98 95 A
RF-233|10/20/08 | PRF-2 SP 8.1 120.0 3 115 96 95 A
RF-234|10/20/08 | PRF-2 SP 8.1 120.0 3 115 96 95 A
RF-235(10/21/08 | PRF-2 SP 8.1 120.0 5 115 96 95 A
RF-236|10/21/08 | PRF-2 SPp 8.1 120.0 7 115 96 95 A
RF-237|10/23/08 | PRF-7 SP 12.6 110.5 11 109 99 95 A
RF-238110/23/08 | PRF-3 SP 8.9 123.4 3 120 97 95 A
RF-239)10/23/08 | PRF-7 Sp 12.6 110.5 4 107 97 95 A
RF-240] 10/24/08 | PRF-6 SP 104 116.3 8 114 98 95 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = O.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-231[N865405.2, E2031301.2 991.5
RF-232|N865386.4, E2031615.9 991.0
RF-233N865408.2, E2031168.2 995.0
RF-234N865411.1, E2031608.2 995.0
RF-235|N865119.7, E2031921.2 993.5
RF-236 [N865199.3, E2031989.3 993.5
RF-237|N864279.6, E2032027.9 998.5
RF-238 [N863953.2, E2032025.5 998.0
RF-239|N865325.3, E2032015.7 985.0
RF-240{N865212.2, E2032072.8 987.5

Elevation Reference:

c: McCain & Associates Braupdntertac ACgrporation
Scott Schwake //\/ g

Thorhas L. Henkemeyer
Project Manager

Providing engineering and envivonmental solutions since 1957




BEREAUR Braun Intertec Corporation Phone:  320.253.9940
T 1520 24th Avenue North Fox: 320.253.3054
INTERTEC Saint Cloud, MN 56303 Web:  brauninterlec.com

Report of Field Compaction Tests

Date:  October 30, 2008 Project: SC-08-01145 Report: 25
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace . Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (pef) (%) (peh) n (%) (%) Comments
RF-241|10/24/08 | PRF-6 Sp 10.4 116.3 3 115 99 95 A
RF-242|10/27/08 | PRF-3 SP 8.9 123.4 4 119 96 95 A
RF-243110/27/08 | PRF-6 Sp 10.4 116.3 3 111 95 95 A
RF-244110/27/08 | PRF-3 SP 8.9 1234 8 120 97 95 A
RF-245]10/27/08 | PRF-6 Sp 10.4 116.3 3 114 98 95 A
RF-24610/29/08 | PRF-3 SP 8.9 1234 4 120 97 95 A
RF-247)10/29/08 | PRF-6 Sp 104 116.3 3 112 96 95 A
RF-248|10/29/08 | PRF-6 SP 104 116.3 4 114 98 95 A
RF-24910/29/08 | PRF-3 SP 8.9 1234 3 118 96 95 A
RF-250] 10/29/08 {PRF-11 SP 10.2 112.7 7 109 97 95 A
Key: N =Nuclear, ASTM D 2922 A = Test resuits comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = (.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test ' Test Location Elevation
RF-241 [N865423.1, E2031930.0 991.5
RF-242|N865432.7, E2031955.6 997.0
RF-243|N865417.9, E2031843.8 997.0
RF-244N865256.3, E2032051.2 989.5
RF-245|N864933.9, E2032068.7 984.5
RF-246 [N864789.1, E2032151.3 973.5
RF-247|N864486.7, E2032016.0 995.0
RF-248 IN864775.2, E2032029.7 990.0
RF-249|N864975.3, E2032032.3 985.0
RF-250N864923.7, E2032021.4 991.0

Elevation Reference:

c: McCain & Associates ‘ BraupdntertgcCorporation
Scott Schwake / /

Thomés L. Hevikemeyer
Project Manager

e  Providing engineering and environmental solutions since 1957




BRAUE Braun Infertec Corporation Phone: 320.253.9940

1520 24th Avenue North Fax:  320.253.3054
INTE RTEC Saint Cloud, MN 56303 Web:  brauninteriec.com
Report of Field Compaction Tests
Date: November 5, 2008 Project: SC-08-01145 Report: 26
Client: ’ Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (pef) (%) (peh) n (%) (%) Comments
RF-2511 10/30/08 | PRF-11 SP 10.2 112.7 3 113 100 95 A
RF-252}10/30/08 | PRF-6 SP 104 116.3 5 114 98 95 A
RF-253110/31/08 | PRF-6 SP 10.4 116.3 5 112 96 95 A
RF-254110/31/08 | PRF-3 SP 8.9 123.4 7 120 97 95 A
RF-255110/31/08 | PRF-6 SP 104 116.3 3 115 99 95 A
RF-256] 11/3/08 | PRF-6 SP 104 116.3 4 112 96 95 A
RF-257| 11/3/08 | PRF-6 SP 104 116.3 7 113 97 95 A
RF-258| 11/3/08 | PRF-2 SP 8.1 120.0 2 117 98 95 A
RF-259| 11/4/08 | PRF-2 Sp 8.1 120.0 3 117 98 95 A
RF-260| 11/4/08 | PRF-3 SP 8.9 123.4 7 126 102 95 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = (.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-251 [N865129.0, E2032031.5 989.5
RF-252{N864017.4, E2032003.2 998.5
RF-253 |N864602.6, E2032011.7 995.0
RF-254|N865013.7, E2032023.1 994.5
RF-255|{N865307.0, E2031971.7 995.0
RF-256 |N865000.0, E2032015.2 : 999.0
RF-257|N864618.8, E2032010.9 999.0
RF-258 [N865374.9, E2031986.5 ‘ 998.0
RF-259|N865445.0, E2031773.0 998.5
RF-260|N866390.0, E2031455.0 998.0

Elevation Reference:

c: McCain & Associates BraupJIntertec Corporation
Scott Schwake /ﬂ I /
—
|)

Thomas L. Henkemeyer
Project Manager

¢ Providing engineering and environmental solutions since 1957




BEEAUK Braun Intertec Corporation Phone: 320.253.9940
T —— 1520 24th Avenue North Fox:  320.253.3054
INTERTEC Saint Cloud, MN 56303 Web:  braunintertec.com

Report of Field Compaction Tests

Date: November 6, 2008 Project: SC-08-01145 Report: 27
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308 .
Inplace Specified
Seil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (peh) (%) (peh) n (%) (%) Comments
RF-261| 11/4/08 | PRF-6 SP 10.4 116.3 5 112 96 95 A
RF-262| 11/4/08 |PRF-11 SP 10.2 112.7 7 110 98 95 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = (.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
RF-261|N865398.0, E2031191.0 998.0
RF-262|N865366.0, E2030940.0 998.0
Elevation Reference:

c: McCain & Associates Braun Intertec Corporation

Scott Schwake

i
Thonjas L. Hepkemeyer
Project Manager

—¢  Providing engineering and environmental solutions since 1957




Appendix C
Clay Test Reports

Anderson Pit (Off-Site) Clay Pre-Qualification Test Reports
Anderson Pit (Off-Site) Clay Pre-Qualification Re-Test Test Reports
Clay Standard Proctor Test Reports

Clay Density Test Reports

Clay In-Place Permeability and Index Test Reports



Anderson Pit (Off-Site) Clay Pre-Qualification Test Reports



Hydraulic Conductivity Results

Project: Sherco Pond #3 North - SHC 0306 Date: 5/31/2008
Reported To: McCain & Associates, Inc. Job No.: 6515
Boring No.:
Sample No.: CLS-1 CLs-2 CLS-4 CLS-5 CLS-6
Depth (ft) 2-4 8-10 10-12 6-8 10-12
Location:
Sample Type: Bulk Bulk Bulk Bulk Bulk
Sandy Lean Clay Sandy Lean Clay Sandy Lean Clay
w/a Trace of | Sandy Lean Clay| w/aTraceof |SandyleanClay| w/aTrace of
Gravel w/a LittleGravel Gravel w/a LittleGravel Gravel
Soil Type: (CL/SC) (CL/SC) (CLSC) (CL/SC) (CL/SC)
Atterberg Limits
LL 32.6 34.5 31.6 34.1 33.2
PL 15.2 16.0 15.1 15.4 15.5
PI 17.4 18.56 16.5 18.7 17.7
Permeability Test
g Saturation %:
Ke! ]
§ Porosity:
S Ht. (in): 3.00 3.01 2.99 2.99 2.99
*‘B‘ .
ﬁ Dia. (in): 2.85 2.85 2.85 2.85 2.85
® :
S Dry Density (pcf): 109.1 109.5 109.5 109.9 111.2
[0
® Water Content: 15.9% 16.1% 15.5% 15.5% 15.6%
Test Type: Falling Falling Falling Falling Falling
Max Head (ft): 5.0 5.0 5.0 5.0 5.0
Confining press.
(Effective-psi): 2.0 2.0 2.0 2.0 2.0
Trial No.: 16-20 17-21 19-23 18-22 17-21
Water Temp °C: 21.0 21.0 21.0 21.0 21.0
% Compaction 94.9% 94.2% 95.7% 95.3% 95.8%
% Saturation
(After Test) 95.1% 95.7% 97.5% 95.9% 95.6%
. Coefficient of Permeability
K@ 20 °C omise)| 6.8x10° | 75x10° |22x107 [13x107 |96x10°
K@ 20 °C (umin) | 1.3x107 |15x107 |43x107 |26x10”7 |19x10”

Notes:

9301 Bryant Ave. South Suite 107 % OIL

Bloomington, Minnesota 55420-3436

NGINEERING
ESTING. INC,




Hydraulic Conductivity Test Data

Project: Sherco Generating Plant Pond #3 North Date: 10/6/2008
Reported To: McCain & Associates, Inc. Job No.: 6717
Boring No.: CLS-7
Sample No.:
Elevation (ft)
Location:
Sample Type: Bags
Clayey Sand w/a
Little Gravel
(sc/cL)
Soil Type:
Atterberg Limits
LL 31.5
PL 16.7
Pl 14.8
Permeability Test
@ Saturation %:
.0 .
= Porosity:
5
O Ht. (in): 3.01
| bia. (in): 2.86
[}
8 Dry Density (pcf): | 113.9
[0
| water Content: 15.5%
Test Type: Falling
Max Head (ft): 5.0
Confining press.
(Effective-psi): 2.0
Trial No.: 8-12
Water Temp °C: 20.0
% Gompaction 95.4%
% Saturation
(After Test) 95.1%
Coefficient of Permeability
K@ 20 °C (em/sec)| 1.1x10 8
K@ 20 °C (min) | 2.1x10

Notes:

) %OIL
9301 Bryant Ave. South Suite 107 NGINEERING

Bloomington, Minnesota 55420-3436
ESTING., INC,




Grain Size Distribution ASTM D422 JobNo.: 6515

Project: [Sherco Pond #3 North - SHC 0306 : Test Date:  5/14/08
Reported To:[McCain & Associates, Inc. Report Date:  5/20/08
Sample
Location / Boring No. Sample No. Depth (ft)  Type Soil Classification
* CLS-1 2-4 Bulk Sandy Lean Clay w/a Trace of Gravel (CL/SC)
° C15-2 8-10 Bulk Sandy Lean Clay w/a Little Gravel (CL/SC)
< CLS-4 10-12 Bulk Sandy Lean Clay w/a Trace of Gravel (CL/SC)
Gravel Sand Hydrometer Analysis
Coarse | Fine Coarse | Medium ] Fine Fines
100 2 4 38 ﬁA #10 £y #0 #100 #200
90 s~ y
DN |
TN |
80 B
RN
N
N\
70 } : AN
A
AN
60 \\ —
i
] L
£ 50
B
3 N
S AT —
& 40 AW ) .
<5 —
30 Al
20 e —
| | ¥ —
.
10
0
wo ¥ ® 10 ’ 2 1 GlainSizem 01 7 S Y B 0,001
Other Tests Percent Passing
* ® <& * ® & * © <&
Liquid Limit 32.6 345 31.6 Mass (g)} 16275.0 | 18853.0 | 19938.0 Deo
Plastic Limit 15.2 16.0 15.1 2" Dao
Plasticity Index 174 18.5 16.5 1.5"f  100.0 100.0 Dig
Water Content 17.0 16.5 184 1"l 993 98.9 100.0 Cy
Dry Density (pcf) 3/4"| 98.6 98.1 99.8 Ce
Specific Gravity 2.68* 2.68% 2.68* 3/8"f 97.5 96.8 98.8 Remarks:
Porosity #41 96.1 94.7 97.2
Organic Content #10| 931 91.4 933
pH #20] 88.6 86.3 88.3
Shrinkage Limit #40] 811 79.1 80.9
Penetrometer #100] 615 59.3 61.3
Qu (psf) #200f 51.0 50.2 514
(* = assumed)
=1 OIL
9301 Bryant Ave. South, Suite 107 NGINEERING Bloomington, Minnesota 55420-3436

ESTING, INC.




Grain Size Distribution ASTM D422 JobNo.: 6515
Project:|Sherco Pond #3 North - SHC 0306 Test Date:  5/14/08
Reported To:[McCain & Associates, Inc. Report Date:  5/20/08
Sample
Location / Boring No. Sample No. Depth (ft)  Type Soil Classification
CLS-5 6-8 Bulk Sandy Lean Clay w/a Little Gravel (CL/5C)
® CLS-6 10-12 Bulk Sandy Lean Clay w/a Trace of Gravel (CL/SC)
<&
Gravel Sand Hydrometer Analysis
Coarse | Fine Coarse | Medium | Fine Fines
7 38 #4 #]0 # #40 #100
100 e |
Pl
Sl
] B
90 \ L
|
| ‘\\_\
N,
80 -
\ ]
L N\
70 \ -
K _
60 R
H X
a
£ 50
ER
.
=40 AN
B BN
30 2iinN R N
\\
20 — R
hily Ni
117 L J
10
0
100 " w00 ? 1 GrainSieGmm) 01 % R Y B 0,001
Other Tests Percent Passing
* ® <> * ® <> * ® <>
Liquid Limit 341 33.2 Mass (g)} 16632.0 { 19009.0 Dso
Plastic Limit 15.4 15.5 2" Dao
Plasticity Index 187 17.7 1.5 100.0 Dyo
Water Content 20.8 174 11 99.8 100.0 Cy
Dry Density (pef) 3/4"1  99.5 99.8 Ce
Specific Gravity 2.68* 2.68* 3/8" 983 98.9 Remarks:
Porosity #4] 957 96.7
Organic Content #10}] 927 927
pH #20] 88.0 87.6
Shrinkage Limit #40| 80.7 80.2
Penetrometer #100] 59.9 61.0
Qu (psf) #200] 507 51.2
(* = assumed)
OIL
9301 Bryant Ave. South, Suite 107 NGINEERING Bloomington, Minnesota 55420-3436

ESTING, INC.




Grain Size Distribution ASTM D422 JobNo.: 6717
Project:|Sherco Generating Plant Pond #3 North Test Date:  9/24/08
Reported To:|McCain & Associates, Inc. Report Date:  9/30/08
Sample
Location / Boring No. Sample No. Elev. (ft) Type Soil Classification
CLS-7 Bags Clayey Sand w/a Little Gravel (SC/CL)
[ ]
O
Gravel Sand Hydrometer Analysis
Coarse ] Fine Coarse | Medium | Fine Fines
. 3 FET 38 #10 #20 #40 #100
100 e
90 P
*\
\\
80 NG
\\
70 N\,
AN
AN
\\
N\
60 \{
g X
£ 50 \
|
& 40
30 N
20 ~—_
——
10
0
100 2 10 > z 1 Grainsize@mm) 01 ° 2 o001 % 0.001
Other Tests Percent Passing
* Y <> * ® <> * ® <>
Liquid Limit 315 Mass (g)] 15658.0 "Deo
Plastic Limit 16.7 2" 987 D
Plasticity Index 14.8 1.5"] 987 Dy
Water Content 17.2 1" 97.6 Cy
Dry Density (pcf) 3/4"  96.9 Ce
Specific Gravity 2.69* 3/8"] 953 Remarks:
Porosity #4] o928 Results amended on 9-30-08 to include Atterberg
Limits and correct classification,
Organic Content #10| 89.0
pH #20| 844
Shrinkage Limit #40| 769
Penetrometer #100| 57.6
Qu (psf) #200] 485
(* = assumed)
OIL
9301 Bryant Ave. South, Suite 107 NGINEERING

ESTING, INC.

Bloomington, Minnesota 55420-3436
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*Assumed

5/15/08
6515

Date:
Job No.

®
14.0

Specific Gravity: 2.68

D698, Method B
Location:
PI: 16.5

Opt. Water Content (%):

10-12

PL: 15.1

A

LL: 31.6

L 2

Moisture Density Curve ASTM
114.4

Sherco Pond #3 North - SHC 0306

Sample: CLS-4 Depth(ft):

Soil Type: Sandy Lean Clay w/a Trace of Gravel (CL/SC)

As Received W.C.(%):18.4

McCain & Associates, Inc.

Maximum Dry Density (pcf):

Project:
Client:
Boring No.
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* Assumed

5/15/08
6515

Date:
Job No.

®
14.1

Specific Gravity: 2.68

D698, Method B
Location:
PI: 18.7

Opt. Water Content (%):

6-8

PL: 1564

Depth(ft):

LL: 34.1

115.3

Moisture Density Curve ASTM

Sherco Pond #3 North - SHC 0306

McCain & Associates, Inc.

Sample: CLS-5
Sandy Lean Clay w/a Little Gravel (CL/SC)

Maximum Dry Density (pcf):

As Received W.C. (%): 20.8

Project:
Client:
Boring No.
Soil Type:
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D698, Method B

Moisture Density Curve ASTM:

Sherco Generating Plant Pond #3 North

McCain & Associates, Inc.

9/25/08

Date:
Job No.

Project:

6717

Sample: CLS-7 Elev. (ft):

Client:

Location:

Boring No.

L)

SC/CL
1L:31.5

ttle Gravel (

L

Soil Type: Clayey Sand w/a
AsReceived W.C.(%):17.2

*Assumed

Specific Gravity: 2.67

PI. 14.8

PL: 16.7

13.9

Opt. Water Content (%):

119.4

Maximum Dry Density (pcf):
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Anderson Pit (Off-Site) Clay Pre-Qualification Re-Test Test Reports



Hydraulic Conductivity Test Data

Project: Sherco Pond #3 North - SHC 0306 Date: 6/10/2008
Reported To: McCain & Associates, Inc. Job No.: 6515
Location:
Sample No.: CLS-4 CLS-5
Depth (ft) 10-12 6-8
Location:
Sample Type: Bulk Bulk
Sandy Lean Clay
Sandy Lean Clay
wih aGI:/‘;T of | wia Little Gravel
(CL/SC) (CL/SO)
Soil Type:
Atterberg Limits
LL 31.6 34.1
PL 15.1 15.4
PI 16.5 18.7
Permeability Test
g Saturation %:
8 ]
§ Porosity:
8 Ht. (in): 3.00 3.00
18 Dia. (in): 2.86 2.86
[}
8 Dry Density (pcf): 111.9 112.7
[}
® Water Content: 16.0% 16.2%
Test Type: Falling Falling
Max Head (cm): 5.0 5.0
Confining press.
(Effective-psi): 2.0 2.0
Trial No.: 12-16 12-16
Water Temp °C: 20.0 20.0
% Compaction 97.9% 97.8%
% Saturation
(After Test) '99.0% 96.9%
Coefficient of Permeability
K @ 20 °C (cmise)| 6.2x10 % | 6.6x10
K@ 20 °C @wmin) |1.2x10° [13x107°

Notes:

. %OIL
9301 Bryant Ave. South Suite 107 NCINEERING

Bloomingtan, Minnesota 55420-3436
ESTING., INC.




Clay Standard Proctor Test Reports



RECEIVED JUl 1 6200

Moisture-Density Relationship

\

115
\
X \
~ \
113 / \ \
/ \ \
f / \
// \ N
/ \\
11
/
5 / I\ \
> / \S \ | ||
w
c / \
©
> / \
o / \
109 / \
d ZAV for
Sp.G.=
2.6
107
105
8 10 12 14 16 18 20
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Test specification:  ASTM D 698-07el Method A Standard
Elev/ Classificati Nat. % > % <
ev assification z? Sp.G. LL Pl % b
Depth USCS AASHTO Moist. No.4 No.200
SC-SM 14.9 2.65 Not Tested |Not Tested 47.7
TEST RESULTS MATERIAL DESCRIPTION
SC-SM - SILTY CLAYEY SAND, fine-to

Maximum dry density = 113.4 pcf

Optimum moisture = 14.6 %

medium-grained, with a trace of Gravel,
brown

Project No.: SC-08-01145 Client: Northern States Power Company

Project: Pond 3N Vertical Expansion

e Source: Sample No.: PCL-1

Remarks:
Anderson Clay Pit, Lat.45 20'36" Long.39

54'43"

BRAUN"
INTERTEC




Moisture-Density Relationship
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Test specification: ASTM D 698-07e1 Method A Standard
Elev/ Classification Na}t. Sp.G. LL Pl % > % <
Depth USCS AASHTO Moist. No.4 No.200
SC 20.6 2.650 N/A N/A 47 47.4
TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 115.6 pcf

Optimum moisture = 14.3 %

SC - CLAYEY SAND, fine-to medium-
grained, with a trace of Gravel, brown

Project No.: SC-08-01145 Client: Northern States Power Company

Project: Pond 3N Vertical Expansion

e Source: Sample No.: PCL-2

BRAUN"
INTERTEC

Remarks:

on site stockpile




RECEIVED JUL 0% 2008

Moisture-Density Relationship
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Water content, %
Test specification: ASTM D 698-07el Method A Standard
Elev/ Classification Nart. Sp.G. LL Pl % > % <
Depth Uscs AASHTO Moist. No.4 No.200
SC 11.8 2.65 N/A N/A 33 44,8
TEST RESULTS MATERIAL DESCRIPTION
SC - CLAYEY SAND, fine-to medium-

Maximum dry density = 116.5 pcf

Optimum moisture = 13.9 %

grained, with a trace of Gravel, brown

Remarks:

Project No.: SC-08-01145 Client: Northern States Power Company

Project: Pond 3N Vertical Expansion

Sample No.: PCL-3

N. 863855.0 E. 2030610.0

e Source:

BRAUN"
INTERTEC




Clay Density Test Reports



RECEIVED SEP 2 5 2008

INTERTEC

Report of Field Compaction Tests

Braun Intertec Corporation
1520 24th Avenue North
Saint Cloud, MN 56303

Phone:  320.253.9940
Fax: 320.253.3054
Web:  braunintertec.com

Date: June 16, 2008 Project: SC-08-01145 Report: 1
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
( Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* [ Moisture| Density | Compactio | Compact.
Test Date Type |Classification (%) (pef) (%) (pef) n (%) (%) Comments
CL-1 | 6/10/08 | PCL-1 SC-SM 14.6 1134 12 112 99 100 B
CL-2 | 6/10/08 | PCL-1 SC-SM 14.6 1134 14 114 101 100 A
CL-1A | 6/10/08 | PCL-1 SC-SM 14.6 1134 15 116 102 100 A
CL-3 | 6/13/08 | PCL-1 SC-SM 14.6 113.4 15 118 104 100 A
CL-4 | 6/13/08 | PCL-1 SC-SM 14.6 1134 15 117 103 100 A
CL-5 | 6/13/08 | PCL-1 SC-SM 14.6 1134 15 115 101 100 A
CL-6 | 6/13/08 | PCL-1 SC-SM 14.6 113.4 14 118 104 100 A
CL-7 | 6/13/08 | PCL-1 SC-SM 14.6 1134 15 115 101 100 A
CL-8 | 6/13/08 | PCL-1 SC-SM 14.6 113.4 15 115 101 100 A
- CL-9 | 6/13/08 | PCL-1 SC-SM 14.6 1134 18 114 101 100 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556
* = O.M. and M.L.D.D. rounded to nearest 0.1

B = Test results do not comply with specifications.
C = Test results comply with air-voids specifications.

Test Test Location Elevation
CL-1 [N863731.0, E2031982.0 991.0
CL-2 |N863668.0, E2031985.0 991.0
CL-1A |Retest of #1 991.0
CL-3 [N863666.0, E2032000.0 993.2
CL-4 |[N863706.0, E2032001.0 993.8
CL-5 |N863682.0, E2032002.0 994.5
CL-6 |N863702.0,E2031991.0 995.0
CL-7 (Upstream Clay notch on South Slope 1st Lift
CL-8 |Upstream Clay notch on South Slope 2nd Lift
CL-9 |Upstream Clay notch on South Slope 3rd Lift

Elevation Reference:

C:

McCain & Associates
Scott Schwake

Bra%e%ﬁ}ryraﬁon

Thomfas L. Henkémeyer

Project Manager

Providing engineering and environmental solutions since 1957




¥ RECEIVED SEP 2 52008

INTERTEC

Report of Field Compaction Tests

Braun Intertec Corporation
1520 24th Avenue North
Saint Cloud, MN 56303

Phone: 320.253.9940
Fax: 320.253.3054
Web:  braunintertec.com

Date: June 16, 2008 Project: SC-08-01145 Report: 2
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
‘ ID and Moisture® | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (peh) (%) (peh) n (%) (%) Comments
CL-10 | 6/13/08 | PCL-1 SC-SM 14.6 1134 16 114 101 100 A
CL-11 | 6/13/08 | PCL-1 SC-SM 14.6 1134 19 114 101 100 A
CL-12 | 6/13/08 | PCL-1 SC-SM 14.6 1134 15 115 101 100 A
CL-13 | 6/13/08 | PCL-1 SC-SM 14.6 113.4 15 115 101 100 A
CL-14 | 6/13/08 | PCL-1 SC-SM 14.6 113.4 18 114 101 100 A
CL-15 | 6/13/08 | PCL-1 SC-SM 14.6 1134 15 | 114 - 101 100 A
CL-16 | 6/16/08 | PCL-1 SC-SM 14.6 1134 18 114 101 100 A
CL-17 | 6/16/08 | PCL-1 SC-SM 14.6 113.4 . 15 115 101 100 A
CL-18 | 6/16/08 | PCL-1 SC-SM 14.6 1134 16 114 101 100 A
CL-19 | 6/16/08 | PCL-1 SC-SM 14.6 1134 16 115 101 100 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = Q.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
CL-10 |Upstream Clay notch on South Slope 4th Lift
CL-11 |Upstream Clay notch on South Slope. 5th Lift
CL-12 |Upstream Clay notch on South Slope 6th Lift
CL-13 |Upstream Clay notch on South Slope 7th Lift
CL-14 |Upstream Clay notch on South Slope, tie in to Existing 972 Elevation Clay
CL-15 |Upstream Clay notch on South Slope 8th Lift
CL-16 |N864390.0, E2030658.0 990.9
CL-17 |N864279.2, E2030659.2 9914
CL-18 |N864170.0, E2030663.0 990.5
CL-19 |N864135.0, E2030660.0 991.0

Elevation Reference:

C:

McCain & Associates
Scott Schwake

Brau/nl/ZrtWoration

Thonfas L. Henkemeyer
Project Manager

Providing engineering and environmental solutions since 1957




| RECEIVED SEP2 5 2008

INTERTEC

Report of Field Compaction Tests

Braun Intertec Corporation
1520 24th Avenue North
Saint Cloud, MN 56303

Phone: 320.253.9940
Fax: 320.253.3054
Web:  brauninfertec.com

Date:  June 16, 2008 Project: SC-08-01145 Report: 3
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
© . 13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Seil Optimum | Max. Lab Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.
Test Date Type |Classification (%) (pcf) (%) (peh) n (%) (%) Comments
CL-20 | 6/16/08 | PCL-1 SC-SM 14.6 113.4 20 110 97 100 B
CL-20A| 6/16/08 | PCL-1 SC-SM 14.6 113.4 15 116 102 100 A
CL-21 | 6/16/08 | PCL-1 SC-SM 14.6 1134 13 114 101 100 A
CL-22 | 6/17/08 | PCL-1 SC-SM 14.6 1134 14 115 101 100 A
CL-23 | 6/17/08 | PCL-1 SC-SM 14.6 1134 15 114 101 100 A
CL-24 | 6/17/08 | PCL-1 SC-SM 14.6 1134 14 118 104 100 A
CL-25 | 6/17/08 | PCL-1 SC-SM 14.6 1134 17 115 101 100 A
CL-26 | 6/17/08 | PCL-1 SC-SM 14.6 1134 15 114 101 100 A
CL-27 | 6/18/08 | PCL-1 SC-SM 14.6 1134 15 115 101 100 A
CL-28 | 6/18/08 | PCL-1 SC-SM 14.6 1134 15 115 101 100 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.
SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = (.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.
Test Test Location Elevation
CL-20 [N863933.4, E2030661.3 991.7
CL-20A [Retest of #20 991.7
CL-21 [N864190.0, E2030675.0 988.0
CL-22 |N864467.0, E2030667.0 991.0
CL-23 [N864602.0, E2030664.0 991.8
CL-24 [N864649.4, E2030656.0 992.8
CL-25 |N864689.0, E2030659.0 993.7
CL-26 |N864626.0, E2030652.9 994.3
CL-27 |N864770.0, E2030666.0 991.0
CL-28 [N864795.0, E2030663.0 992.0

Elevation Reference:

McCain & Associates
Scott Schwake

Brewl/@ﬁec rporation

. Thontas L. Henldemeyer

Project Manager

Providing engineering and environmental solutions since 1957




RECEIVED SEP 2 52008

BRAUN
INTERTEC

Report of Field Compaction Tests

Braun Intertec Corporation
1520 24th Avenue North
Saint Cloud, MN 56303

Phone: 320.253.9940
Fax: 320.253.3054
Web:  braunintertec.com

Date:  September 19, 2008 Project: SC-08-01145 Report: 4
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (peh) (%) (pcf) n (%) (%) Comments
CL-29 | 6/18/08 | PCL-1 SC-SM 14.6 1134 15 114 101 100 A
CL-30 | 6/25/08 | PCL-2 SC 14.3 115.6 8 119 103 100 A
CL-31 | 7/29/08 | PCL-1 SC-SM 14.6 113.4 10 115 101 100 A
CL-32 | 7/31/08 | PCL-1 SC-SM 14.6 1134 12 116 102 100 A
CL-33 | 9/17/08 | PCL-1 SC-SM 14.6 1134 16 114 101 100 A
CL-34 | 9/17/08 | PCL-1 SC-SM 14.6 1134 15 114 101 100 A
CL-35 | 9/17/08 | PCL-1 SC-SM 14.6 1134 16 113 100 100 A
CL-36 | 9/17/08 | PCL-1 SC-SM 14.6 1134 16 113 100 100 A
CL-37 | 9/17/08 | PCL-1 SC-SM 14.6 113.4 15 113 100 100 A
CL-38 | 9/17/08 | PCL-1 SC-SM 14.6 1134 15 115 101 100 A
Key: N =Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test resuits do not comply with specifications.
* = O.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
CL-29 |N 865000.0, E 2030660.0
CL-30 |Clay Anchor Trench on S. Enbankment for.U.S. Upstream Clay Barrier 4'S of Liner Tie In. 972.0
CL-31 |N 863733.0, E 2031999.0 995.0
CL-32 |N 864208.0, E 2030609.0 1010.0
CL-33 |N 865399.7, E 2031333.9 972.5
CL-34 |N 865402.0, E 2031724.0 972.5
CL-35 |N 865090.8, E 2032034.5 972.0
CL-36 |N 864696.7, E 2032033.4 972.0
CL-37 |N 865400.6, E 2031358.6 973.5
CL-38 |N 865399.2, E2031174.4 975.0

Elevation Reference:

[N

McCain & Associates
Scott Schwake

B%mec/gy@raﬁm

Thorhas L.'Hedkemeyer

Project Manager

Providing engineering and environmental solutions since 1957
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INTERTEC

Report of Field Compaction Tests

Braun Intertec Corporation
1520 24th Avenue North
Saint Cloud, MN 56303

Phone: - 320.253.9940
Fax: 320.253.3054
Web: brounintertec,com

Date:  September 19, 2008 Project: SC-08-01145 Report: 5
" Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (pef) (%) (pef) n (%) (%) Cominents
CL-39 | 9/17/08 | PCL-1 SC-SM 14.6 113.4 15 116 102 100 A
CL-40 | 9/17/08 | PCL-1 SC-SM 14.6 113.4 17 113 100 100 A
CL-41 | 9/18/08 | PCL-1 SC-SM 14.6 1134 16 114 101 100 A
CL-42 | 9/18/08 | PCL-1 SC-SM 14.6 113.4 16 113 100 100 A
CL-43 | 9/18/08 | PCL-1 SC-SM 14.6 1134 17 113 100 100 A
CL-44 | 9/18/08 | PCL-1 SC-SM 14.6 1134 17 113 100 100 A
CL-45 | 9/18/08 | PCL-1 SC-SM 14.6 113.4 16 114 101 100 A
CL-46 | 9/18/08 | PCL-1 SC-SM 14.6 1134 15 114 101 100 A
CL-47 | 9/18/08 | PCL-1 SC-SM 14.6 113.4 15 115 101 100 A
CL-48 | 9/18/08 | PCL-1 SC-SM 14.6 113.4 18 115 101 100 A

Key: N = Nuclear, ASTM D 2922 A = Test results comply with spéciﬁcations.
SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = (.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
CL-39 [N 865395.9, E 20312754 975.5
CL-40 [N 865394.3, E 2031303.0 976.5
CL-41 |N 865395.7, E 2031683.9 974.0
CL-42 |N 865402.3, E 2031618.4 974.0
CL-43 [N 865394.7, E 2031655.9 974.5
CL-44 |N 865365.7, E 2031945.7 973.5
CL-45 |N 865066.9, E 2032033.2 974.0
CL-46 [N 864836.4, E 2032032.3 973.5
CL-47 |N 864642.3, E 2032035.4 974.0
CL-48 [N 864809.8, E 2032034.7 974.0

Elevation Reference:

c:

McCain & Associates
Scott Schwake

BraugAntert

rporation

Thomgs L. Henkemeyer

Project Manager

Providing engineering and environmental solutions since 1957
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INTERTEC

Report of Field Compaction Tests

Braun Intertec Corporation
1520 24th Avenue North
Saint Cloud, MN 56303

Phone: 320.253.9940
Fax: 320.253.3054
Web:  brauninfertec.com

Date:  September 24, 2008 Project: SC-08-01145 Report: 6
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (pef) (%) (pch) n (%) (%) Comments
CL-49 | 9/18/08 | PCL-1 | SC-SM 14.6 1134 16 115 101 100 A
CL-50 | 9/18/08 | PCL-1 SC-SM 14.6 1134 16 115 101 100 A
CL-51 | 9/18/08 | PCL-1 SC-SM 14.6 1134 16 113 100 100 A
CL-52 | 9/19/08 | PCL-1 SC-SM 14.6 1134 16 118 104 100 A
CL-53 | 9/19/08 | PCL-1 SC-SM 14.6 113.4 15 114 101 100 A
CL-54 | 9/19/08 | PCL-1 SC-SM 14.6 113.4 16 116 102 100 A
CL-55 | 9/19/08 | PCL-1 SC-SM 14.6 1134 15 116 102 100 A
CL-56 | 9/19/08 | PCL-1 SC-SM 14.6 1134 15 116 102 - 100 A
CL-57 | 9/23/08 | PCL-1 SC-SM 14.6 1134 17 117 103 100 A
CL-58 | 9/23/08 | PCL-1 SC-SM 14.6 113.4 17 114 101 100 A

Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.
SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = QM. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
CL-49 IN 865394.2, E 2031601 .4 975.0
CL-50 [N 865277.9, E 2032021.8 974.5
CL-51 [N 865056.5, E 2032030.5 975.0
CL-52 [N 864624.1, E 2032033.0 974.0-
CL-53 IN 864472.5, E 2032030.3 974.0
CL-54 [N 864643 .4, E 20320304 975.0
CL-55 [N 864439.8, E 2032027.4 975.5
CL-56 [N 865394.9, E 2031482.3 975.5
CL-57 |N 864706.7, E 2032026.8 976.0
CL-58 |N 864452.6, E 2032027.0 977.0

Elevation Reference:

[N

McCain & Associates
Scott Schwake

Bra/unljcer/poration

Thomas L. Henkemeyer
Project Manager

Providing engineering and environmental solutions since 1957
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Braun Intertec Corporation
1520 24th Avenue North

Phone:
Fax:

320.253.9940
320.253.3054

Saint Cloud, MN 56303 Web:  brauninterfec.com
Report of Field Compaction Tests
Date:  September 25, 2008 Project: SC-08-01145 Report: 7
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Seil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (pef) (%) (pcf) n (%) (%) Comments
CL-59 | 9/23/08 | PCL-1 SC-SM 14.6 1134 17 113 100 100 A
CL-60 | 9/23/08 | PCL-1 SC-SM 14.6 1134 15 116 102 100 A
CL-61 | 9/24/08 | PCL-1 SC-SM 14.6 1134 15 113 100 100 A
CL-62 | 9/24/08 | PCL-1 SC-SM 14.6 1134 17 114 101 100 A
CL-63 | 9/24/08 | PCL-1 SC-SM 14.6 1134 15 117 103 100 A
CL-64 | 9/24/08 | PCL-1 SC-SM 14.6 1134 16 113 100 100 A
CL-65 | 9/24/08 | PCL-1 SC-SM 14.6 113.4 15 116 102 100 A
CL-66 | 9/24/08 | PCL-1 SC-SM 14.6 1134 15 117 103 100 A
CL-67 | 9/24/08 | PCL-1 SC-SM 14.6 1134 15 117 103 100 A
CL-68 | 9/25/08 | PCL-~1 SC-SM 14.6 113.4 15 115 101 100 A

Key: N =Nuclear, ASTM D 2922 A = Test results comply with specifications.
SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = (0.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
CL-59 |N 864669.0, E 2032023.9 978.0
CL-60 |N 8639254, E 2032027.5 971.0
CL-61 [N 865396.6, E 2031688.8 976.0
CL-62 {N 865392.2, F 2031473.2 976.5
CL-63 N 865389.4, E 2031855.2 977.0
CL-64 |N 865392.6, E 2031268.2 978.0
CL-65 |N 865389.9, E 2031334.8 979.0
CL-66 |N 865389.1, E 2031269.2 979.0
CL-67 |N 865389.1, E2031214.1 980.0
CL-68 [N 865386.0, E 2031675.0 981.0

Elevation Reference:

C:

McCain & Associates
Scott Schwake

Braun

rtec/Loyporation

Thomss L. Henkemeyer
Project Manager

e Providing engineering and environmental solutions since 1957
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Braun Intertec Corporation
1520 24th Avenue North

Phone:
Fox:

320.253.9940
320.253.3054

INTE RTEC Saint Cloud, MN 56303 Web:  brauninfertec.com
Report of Field Compaction Tests
Date:  September 29, 2008 Project: SC-08-01145 Report: 8
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Seil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (pcl) (%) (pcf) n (%) (%) Comments
CL-69 | 9/25/08 | PCL-1 SC-SM 14.6 113.4 16 113 100 100 A
CL-70 | 9/25/08 | PCL-1 SC-SM 14.6 1134 16 114 101 100 A
CL-71 | 9/26/08 | PCL-1 SC-SM 14.6 1134 15 114 101 100 A
CL-72 | 9/26/08 | PCL-1 SC-SM 14.6 1134 15 113 100 100 A
CL-73 | 9/26/08 | PCL-1 SC-SM 14.6 1134 15 118 104 100 A
CL-74 | 9/26/08 | PCL-1 SC-SM 14.6 1134 15 117 103 100 A
CL-75 | 9/26/08 | PCL-1 SC-SM 14.6 1134 17 113 100 100 A
CL-76 | 9/26/08 | PCL-1 SC-SM 14.6 113.4 16 113 100 100 A
CL-77 | 9/26/08 | PCL-1 SC-SM 14.6 113.4 16 114 101 100 A
CL-78 | 9/26/08 | PCL-1 SC-SM 14.6 1134 16 116 102 100 A

Key: N =Nuclear, ASTM D 2922 A = Test results comply with specifications.
: SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = (0.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
CL-69 [N 865013.9, E 2032029.8 975.5
CL-70 |N 864666.8, E 2032023.8 979.5
CL-71 |N 865111.6, E 2032026.4 977.0
CL-72 {N 865015.8, E 2032026.8 976.5
CL-73 |N 864860.6, E 2032022.3 979.0
CL-74 |N 864851.6, E 2032020.8 980.0
CL-75 |N 864890.9, E 2032022.0 978.5
CL-76 |N 865018.6, E 2032023.9 971.5
CL-77 |N 865383.7, E 2031866.2 982.5
CL-78 |N 865384.0, E 2031763.0 .982.0

Elevation Reference:

c:

Scott Schwake

~ McCain & Associates

Bra tert

orporation

Thontas L. Hénkemeyer

Project Manager

Providing engineering and environmental solutions since 1957
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INTERTEC

Report of Field Compaction Tests

Braun Intertec Corporation
1520 24th Avenue North
Saint Cloud, MN 56303

Phone: 320.253.9940
Fax: 320.253.3054
Web:  braunintertec.com

Date:  September 30, 2008 Project: SC-08-01145 Report: 9
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (pcf) (%) (pch) n (%) (%) Comments
CL-79 | 9/26/08 | PCL-1 SC-SM 14.6 113.4 15 114 101 100 A
CL-80 | 9/26/08 | PCL-1 SC-SM 14.6 1134 16 114 101 100 A
CL-81 | 9/29/08 | PCL-1 SC-SM 14.6 1134 16 113 100 100 A
CL-82 | 9/29/08 | PCL-~1 SC-SM 14.6 1134 15 113 100 100 A
CL-83 | 9/29/08 | PCL-1 SC-SM 14.6 1134 14 117 103 100 A
CL-84 | 9/29/08 { PCL-1 SC-SM 14.6 1134 15 114 101 100 A
CL-85 | 9/29/08 | PCL-1 SC-SM 14.6 113.4 15 116 102 100 A
CL-86 | 9/29/08 | PCL-1 SC-SM 14.6 113.4 16 o115 101 100 A
CL-87 | 9/29/08 | PCL-1 SC-SM 14.6 113.4 15 117 103 100 A
CL-88 | 9/29/08 { PCL-1 SC-SM 14.6 1134 17 117 103 100 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = 0.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
CL-79 |N 865386.7, E 2031652.0 981.0
CL-80 |N 865382.4, E 2031864.7 983.0
CL-81 |N 865381.5,E2031164.9 984.0
CL-82 |N 865380.6, E 2031296.2 984.5
CL-83 [N 865388.1,E 2031511.0 982.0
CL-84 |N 865379.3, E 2031628.3 984.5
CL-85 [N 865385.8, E 2031785.4 983.5
CL-86 |N 865380.4, F 2031873.2 983.0
CL-87 IN.865379.5,E 2031129.3 984.5
CL-88 [N 864526.8,E 2032018.2 982.0

Elevation Reference:

C:

McCain & Associates
Scott Schwake

%Ijm Corporation

Thomas 1.. Henkemeyer
Project Manager

Providing engineering and environmental solutions since 1957
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INTERTEC

Report of Field Compaction Tests

Braun Intertec Corporation
1520 24th Avenue North
Saint Cloud, MN 56303

Phone: 320.253.9940
Fax: 320.253.3054
Web:  braunintertec.com

Report: 10

Date:  October 7, 2008 Project: SC-08-01145
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (pef) (%) (pef) n (%) (%) Comments
CL-89 | 9/29/08 | PCL-1 SC-SM 14.6 1134 16 117 103 100 A
CL-90 | 9/29/08 | PCL-1 SC-SM 14.6 1134 15 116 102 100 A
CL-91 { 9/30/08 | PCL-1 SC-SM 14.6 1134 15 116 102 100 A
CL-92 | 9/30/08 | PCL-1 SC-SM 14.6 113.4 15 117 103 100 A
CL-93 | 9/30/08 | PCL-1 SC-SM 14.6 113.4 15 116 102 100 A
CL-94 | 9/30/08 | PCL-1 SC-SM 14.6 1134 15 116 102 100 A
CL-95 | 9/30/08 | PCL-1 SC-SM 14.6 1134 15 116 102 100 A
CL-96 | 10/1/08 | PCL-1 SC-SM 14.6 113.4 15 115 101 100 A
CL-97 | 10/6/08 | PCL-1 SC-SM 14.6 1134 16 - 113 100 100 A
CL-98 | 10/6/08 | PCL-1 SC-SM 14.6 1134 14 113 100 100 A

Key N = Nuclear, ASTM D 2922 , A = Test results comply with specifications.
SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
*=(0.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
CL-89 |N 864362.2, E 2032020.6 980.0
CL-90 |N 864703.3, E 2032017.8 982.0
CL-91 |N 864328.7, E 2032016.8 982.0.
CL-92 |N 864099.9, E 2032021.0 979.5
CL-93 |N 863885.6, E 2032020.8 979.0
CL-94 |N 863849.7, E 2032018.9 981.0
CL-95 |N 863865.5, E 2032016.6 982.5
CL-96 |N 865386.1, E 2031092.6 981.5
CL-97 IN 864640.0, E 2032018.0 984.0
CL-98 |N 864019.0, E 2032021.1 982.0

Elevation Reference:

[0

McCain & Associates
Scott Schwake

BrWWraﬁon

Thomas L. Henkémeyer

Project Manager

Providing engineering and environmental solutions since 1957
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INTERTEC

Report of Field Compaction Tests

Date:

Client:

October 10, 2008

Xcel Energy
Travis Peterson
Sherburne County Generating Plant

Project:

Braun Intertec Corporation Phone: 320.253.9940

1520 24th Avenue North Fax: 320.253.3054
Saint Cloud, MIN 56303 Web:  braunintertec.com
SC-08-01145 Report: 11

Project Description:
Pond 3N Vertical Expansion
13999 Industrial Boulevard

Becker, Minnesota

13999 Industrial Blvd.
Becker, MN 55308 :
Inplace Specified
Seil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.
Test Date Type |Classification (%) (pcf) (%) (pef) n (%) (%) Comments
CL-~99 | 10/6/08 | PCL-1 SC-SM 14.6 113.4 14 113 100 100 A
CL-100| 10/6/08 | PCL-1 SC-SM 14.6 113.4 15 118 104 100 A
CL-101] 10/6/08 | PCL-1 SC-SM 14.6 113.4 15 119 105 100 A
CL-102} 10/6/08 | PCL-1 SC-SM 14.6 1134 17 114 101 100 A
CL-103} 10/6/08 | PCL-1 SC-SM 14.6 1134 15 116 102 100 A
CL-104} 10/6/08 | PCL-1 SC-SM 14.6 1134 17 114 101 100 A
CL-105| 10/9/08 | PCL-1 SC-SM 14.6 113.4 16 113 100 100 A
CL-106{ 10/9/08 | PCL-1 SC-SM 14.6 113.4 16 113 100 100 A
CL-107| 10/9/08 -| PCL-1 SC-SM 14.6 113.4 16 113 100 100 A
CL-108| 10/9/08 | PCL-1 SC-SM 14.6 113.4 15 113 100 100 A
Key: N = Nuclear, ASTM D 2922 " A = Test results comply with specifications.
SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = O.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.
Test Test Location Elevation
CL-99 [N 864057.0, E 2032021.1 982.0
CL-100 [N 864395.0, E 2032019.6 983.0
CL-101 [N 864551.0, E 2032018.1 984.5
CL-102 [N 864642.0, E 2032016.6 985.0
CL-103 [N 863850.0, E 2032015.4 986.5
CL-104 [N 864685.0, E 2032013.8 987.0
CL-105|N 864628.7, E 2032013.7 987.0
CL-106 [N 864939.0, E 2032009.9 987.5
CL-107 [N 865024.7, E 2032023.1 979.0
CL-108 [N 865382.3, E 2031417.5 -984.0

Elevation Reference:

C:

McCain & Associates
Scott Schwake

B%TWoration

Thomas L. Henkemeyer
Project Manager

Providing engineering and environmental solutions since 1957
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Report of Field Compaction Tests
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Braun Intertec Corporation
1520 24th Avenue North
Saint Cloud, MN 56303

Phone: 320.253.9940
Fax: 320.253.3054
Web:  brauninterfec.com

Date: October 10, 2008 Project: SC-08-01145 Report: 12
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Implace Dry Relative | Minimum
ID and Moisture* | Dry Density* { Moisture | Density | Compactio | Compact.

Test Date Type |Classification (%) (pef) (%) (pcl) n (%) (%) Comments
CL-109 | 10/9/08 | PCL-1 SC-SM 14.6 1134 14 116 102 100 A
CL-110 | 10/9/08 | PCL-1 SC-SM 14.6 113.4 15 115 101 100 A
CL-111 } 10/9/08 | PCL-1 SC-SM 14.6 1134 14 116 102 100 A
CL-112 | 10/9/08 | PCL-1 SC-SM 14.6 1134 14 115 101 100 A
CL-113 |10/10/08 | PCL-1 SC-SM 14.6 1134 14 116 102 100 A
CL-114 }10/10/08 | PCL-1 SC-SM 14.6 113.4 16 114 101 100 A
CL-115 |10/10/08 { PCL-1 SC-SM 14.6 113.4 15 113 100 100 A
CL-116 [10/10/08 | PCL-1 SC-SM 14.6 113.4 19 111 98 100 B
CL-116A110/10/08 { PCL-1 SC-SM 14.6 1134 15 114 101 100 A
CL-~117 |10/10/08 | PCL-1 SC-SM 14.6 1134 16 113 100 100 A

Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.
SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = O.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
CL-109 |N 865173.3, E 2032021.3 981.0
CL-110 |N 863871.9, E 2032006.9 988.5
CL-111 |N 865380.3, E2031611.8 985.5
CL-112 |N 865381.5, E 2031263.8 986.5
CL-113 |N 865378.3, E 2030974.1 989.6
CL-114 |N 864238.2, E 2032005.6 991.0
CL-115 |N 865373.9, E 2030920.0 985.0
CL-116 |N 865380.6, E 2031056.4 985.0

CL-116A |Retest of #116 985.0
CL-117 |N 865381.5, E 2031055.9 985.0

Elevation Reference:

c:

McCain & Associates
Scott Schwake

Bmyx}/tjtmrporaﬁon

Thomjas L. Henkemeyer
Project Manager

Providing engineering and environmental solutions since 1957
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INTERTEC

Report of Field Compaction Tests

Braun Intertec Corporation
1520 24th Avenue North
Saint Cloud, MN 56303

Phone: 320.253.9940
Fax: 320.253.3054
Web:  braunintertec.com

Date:  October 13, 2008 v Project: SC-08-01145 Report: 13
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (pef) (%) (pef) n (%) (%) Comments
CL-118{10/10/08 | PCL-1 SC-SM 14.6 1134 16 113 100 100 A
CL-119]10/10/08 | PCL-1 SC-SM 14.6 1134 16 114 101 100 A
CL-120|10/10/08 | PCL-1 SC-SM 14.6 1134 14 118 104 100 A
CL-121{10/10/08 | PCL-1 SC-SM 14.6 1134 15 115 101 100 A
CL-122(10/10/08 | PCL-1 SC-SM 14.6 1134 14 118 104 100 A
CL-123{10/10/08 | PCL-1 SC-SM 14.6 1134 14 114 101 100 A
CL-124{10/10/08 j PCL-1 SC-SM 14.6 1134 14 115 101 100 A
CL-125[10/11/08 | PCL-1 SC-SM 14.6 1134 15 115 101 100 A
CL-126}10/11/08 | PCL-1 SC-SM 14.6 1134 - 15 119 105 100 A
CL-127(10/11/08 | PCL-1 SC-SM 14.6 113.4 14 119 105 100 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = Q.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
CL-118|N 865378.2, E 2031033.2 ' 986.5
CL-119|N 865371.0, E 2031136.0 986.5
CL-120|N 863876.0, E 2032003.0 991.0
CL-121|N 865372.5, E 2031323.0 987.0
CL-122|N 865375.4, E 2030997.1 989.0
CL-123|N 863881.6, E 2032003.5 991.0
CL-124|N 865140.0, E 2032021.1 - 982.0
CL-125|N 865037.1, E 2032019.1 981.5
CL-126|N 864732.1, E 2032002.6 991.0

990.5

CL-127|N 864618.9, E 2032003.5

Elevation Reference:

c: McCain & Associates
Scott Schwake

Beroraﬁon

Thomas L. Henkemeyer
Project Manager

Providing engineering and environmental solutions since 1957
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i 40&13 Braun Intertec Corporation Phone; 320.253.9940

1520 24th Avenue North Fax: 320.253.3054
INTERTEC Saint Cloud, MN 56303 Web:  brauninterfec.com
Report of Field Compaction Tests
Date: October 17, 2008 Project: SC-08-01145 Report: 14
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant : Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
» Inplace Specified
Soil Optimum { Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (pef) (%) (pef) n (%) (%) Comments
CL-128}10/11/08 | PCL~1 SC-SM 14.6 1134 16 114 101 100 A
CL-129]10/11/08 | PCL-1 SC-SM 14.6 1134 15 118 104 100 A
CL-130[10/11/08 | PCL-1 SC-SM 14.6 1134 16 114 101 100 A
CL-131]10/11/08 | PCL-1 SC-SM 14.6 113.4 16 115 101 100 A
CL-132(10/11/08 | PCL-1 SC-SM 14.6 1134 16 117 103 100 A
CL-133[10/11/08 | PCL-1 SC-SM 14.6 113.4 15 116 102 100 A
CL-134(10/14/08 | PCL-1 SC-SM 14.6 113.4 15 117 103 100 A
CL-135(10/14/08 | PCL-1 SC-SM 14.6 113.4 16 114 . 101 100 A
CL-136(10/14/08 | PCL-1 SC-SM 14.6 1134 15 114 101 100 A
CL-137(10/15/08 | PCL-1 SC-SM 14.6 1134 15 | 119 105 100 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = Q.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
CL-128|N 865374.5, E 2031633.4 988.5
CL-129|N 865377.4, E 2031545.9 989.0
CL-130|N 865773.8, E 2031675.3 989.5
CL-131|N 865140.0, E 2032013.5 ‘ 984.0
CL-132|N 865373.1, E 2031123.0 990.0
CL-133|N 865372.5, E 2031653.2 992.0
CL-134|N 865371.8, E 2031296.1 992.5
CL-135|N 865367.1, E 2031008.6 993.0
CL-136|N 865370.6, E 2031602.3 992.0
CL-137|N 865366.0, E 2031086.0 . ' 993.5
Elevation Reference:

c: McCain & Associates Braun Intertec Corporation

Scott Schwake

Thomds L. Henk¢meyer
Project Manager

Providing engineering and environmental solutions since 1957




RECEIVED 00T 2 g 2008

INTERTEC

o

Report of Field Compaction Tests

Braun Intertec Corporation
1520 24th Avenue North
Saint Cloud, MN 56303

Phone: 320.253.9940
Fax: 320.253.3054
Web:  brauninterlec.com

Date: October 22, 2008 Project: SC-08-01145 Report: 15
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (pcf) (%) (pef) n (%) - (%) Comments
CL-138] 10/15/08 | PCL-1 SC-SM 14.6 1134 15 119 105 100 A
CL-139{10/15/08 | PCL-1 SC-SM 14.6 1134 16 114 101 100 A
CL-1401 10/21/08 | PCL-1 SC-SM 14.6 1134 16 116 102 100 A
CL-141] 10/21/08 | PCL-1 SC-SM 14.6 1134 16 117 103 100 A
CL-142]10/21/08 | PCL-1 SC-SM 14.6 1134 15 117 103 100 A
CL-143{10/21/08 | PCL-1 SC-SM 14.6 1134 16 117 103 100 A
CL-144]10/21/08 | PCL-1 SC-SM 14.6 1134 15 117 103 100 A
CL-145{10/21/08 | PCL-1 SC-SM 14.6 1134 15 117 103 100 A
CL-14610/21/08 | PCL-1 SC-SM 14.6 1134 15 116 102 100 A
CL-147110/22/08 | PCL-1 SC-SM 14.6 113.4 15 117 103 100 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = (.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
CL-138|N 865367.8, E 2031054.1 994.0
CL-139|N 865363.3, E 2031384.2 995.5
CL-140/|N 863944.8, E 2032007.6 991.0
CL-141|N 864066.6, E 2032005.0 992.0
CL-142|N 864332.9, E 2032001.8 993.0
CL-143|N 865328.8, E 2031941.8 990.0
CL-144|N 865353.0, E 2031911.7 992.0
CL-145|N 865121.8, E 2032009.3 984.5
CL-146|N 865104.4, E 2032013.3 985.5
CL-147|N 863889.1, E 2031997.5 994.0

Elevation Reference:

[0

McCain & Associates
Scott Schwake

BWfporation

Thonfas L. Henkemeyer
Project Manager

Providing engineering and environmental solutions since 1957




Braun intertec Corporation Phone:  320.253.9940

- 1520 24th Avenue North Fax: 320.253.3054
INTERTEC Saint Cloud, MN 56303 Web:  braunintertec.com
Report of Field Compaction Tests
Date:  October 28§, 2008 Project: SC-08-01145 Report: 16
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and | Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type [Classification (%) (pef) (%) (peh) n (%) (%) Comments
CL-148]10/27/08 | PCL-1 SC-SM 14.6 1134 14 118 104 100 A
CL-149]10/27/08 | PCL-1 SC-SM 14.6 113.4 16 116 102 100 A
CL-150}10/27/08 | PCL-1 SC-SM 14.6 113.4 14 117 103 100 A
CL-151{10/27/08 | PCL-1 SC-SM 14.6 113.4 14 116 102 100 A
CL-152{10/27/08 | PCL-1 SC-SM 14.6 1134 16 114 101 100 A
CL-153]10/27/08 | PCL-1 SC-SM 14.6 113.4 17 115 101 100 A
CL-154110/28/08 | PCL-1 SC-SM 14.6 1134 16 116 102 100 A
CL-155110/28/08 | PCL-1 SC-SM 14.6 113.4 15 119 105 100 A
CL-156| 10/28/08 | PCL-1 SC-SM 14.6 1134 15 118 104 100 A
CL-157|10/28/08 | PCL-1 SC-SM 14.6 113.4 15 118 104 100 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = (.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
CL-148|N 865366.7, E 2031854.1 995_.0
CL-149|N 865270.8, E 2031992.4 933.0
CL-150{N 865051.6, E 2032010.1 988.5
CL-1511IN 864860.2, E 2032006.4 990.0
CL-152|N 865095.4, E 2032003.9 992.0
CL-153|N 864648.0, E 2032003.9 992.5
CL-154|N865026.0, E2032009.0 992.5
CL-155|N864516.9, E2031995.4 995.5
CL-156|N863981.5, E2031996.8 995.5
CL-157{N864235.3, E2031998.3 995.5
Elevation Reference:

c: McCain & Associates Braun Interte Corporatlon
Scott Schwake J

Th01 asL Henkemeyer
PrOJect Manager

Providing engineering and environmental solutions since 1957




Braun Intertec Corporation Phone:  320.253.9940

- - 1520 24th Avenue North Fox:  320.253.3054
INTERTEC Saint Cloud, MN 56303 Web:  braunintertec.com
Report of Field Compaction Tests
Date: November 6, 2008 Project: SC-08-01145 Report: 17
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Seil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture | Density | Compactio | Compact.

Test Date Type | Classification (%) (pcf) (%) (pcf) n (%) (%) Comments
CL-158]10/28/08 | PCL-1 SC-SM 14.6 1134 16 118 104 100 A
CL-159{10/28/08 | PCL-1 SC-SM 14.6 1134 16 115 101 100 A
Key: N = Nuclear, ASTM D 2922 A =Test reéults comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = (0.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
CL-158|N864535.8, E2031994.9 995.5
CL-159|N865153.3, E2031998.9 . 994.0

Elevation Reference:

c: McCain & Associates Braun terte¢ Corporation
Scott Schwake f

Th01nas L. Hen kemeyer
Project Manager

Providing engineering and environmental solutions since 1957




Clay In-Place Permeability and Index Test Reports



Hydraulic Conductivity Test Data

Project: Sherco Pond #3 North - SHC 0306 Date: 7/31/2008
Reported To: McCain & Associates, Inc. JobNo.:  6515-A
Boring No.:

ST-1
Sample No.: Middle

Elevation (ft)

992.75-993-75

N.863, 697
Location: E.2,031, 995
Sample Type: TWT
Sandy Lean Clay
w/a Little Gravel,
Brown and Gray
Mottled
Soil Type: (CL)
Atterberg Limits
LL
PL
Pl
Permeability Test
@ Saturation %:
08 ]
5 Porosity:
5
O Ht. (in): 2.82
@
|® Dia. (in): 2.86
o
S Dry Density (pcf): 112.8
[0
“ Water Content: 16.1%
Test Type: Falling
Max Head (ft): 5.0
Confining press.
(Effective-psi): 2.0
Trial No.: 13-17
Water Temp °C: 20.4
% Compaction
% Saturation
(After Test) 95.7%
Coefficient of Permeability
K@ 20 °C (cm/sec)| 1.5 x 10 8
K@ 20 °C (fvmin) | 2.9x10 8

Notes::

. %OIL
9301 Bryant Ave. South Suite 107 NGINEERING

Bloomingtan, Minnesocta 65420-3436
ESTING., INC.




Hydraulic Conductivity Test Data

Project: Sherco Generating Plant Pond #3 North Date: 10/23/2008
Reported To: McCain & Associates, Inc. Job No.: 6717
Boring No.:

Sample No.: ST-2 ST-3 ST-4 ST-5 ST-6

Depth (ft)

Location:

Sample Type: aT 3T 3T 3T 3T

Sandy Lean Clay Clayey S8and w/a | Sandy Lean Clay

Clayey Sand wia Clayey Sand wia

wia "(?flgfogra\’e' fittle gravel (SC/CL) "a‘zgg’;g[”)“’e' w agﬂ‘fs%?vel little gravel (SC)
Soil Type:
Atterberg Limits
LL 30.3 31.0 32.1 31.8 31.8
PL 14.3 11.4 14,3 15.4 15.1
Pl 16.0 19.6 17.8 16.4 16.7
Permeability Test
g Saturation %:
% Porosity:
§ Ht. (in): 2.97 232 2.74 3.18 277
12 Dia. (in): 2.87 2.89 2.88 2.89 2.90
é Dry Density (pcf): 113.2 112.1 111.5 115.9 110.3
™ Water Content: 16.1% 16.0% 16.9% 15.4% 15.8%
Test Type: Falling Falling Falling Falling Falling
Max Head (ft): 5.0 5.0 5.0 5.0 5.0
Confining press.
(Effective-psi): 2.0 2.0 2.0 2.0 2.0
Trial No.: 14-18 14-18 7-11 16-20 12-16
Water Temp °C: 20.4 20.4 20.0 21.0 20.0

% Compaction

% Saturation
(After Test) 96.6% 97.1% 95.0% 97.1% 95.2%

Coefficient of Permeability

K @ 20 °C (omisec)| 25x10° | 36x10% [12x10® |23x10® |44x107®

K@ 20 °C (fmin) | 49x10° [71x10®° |25x10® |a5x10® |87x107?®

Notes:

NGINEERING

9301 Bryent Ave. South Suite 107 ﬁ": OIL Blaomingtan, Minhesota 55420-3436
ESTING. INC,



Hydraulic Conductivity Test Data

Project: Sherco Generating Plant Pond #3 North Date: 11/8/2008
Reported To: McCain & Associates, Inc. Job No.: 6717-A
Boring No.:
Sample No.: ST-7
Elevation (ft) 995.2
N. 865364.4
Location: E. 2031864.0
Sample Type: 3T
Clayey Sand w/a
Little Gravel
(8C)
Soil Type:
Atterberg Limits
LL 32.7
PL 14.8
Pl 17.9
Permeability Test
g Saturation %:
.0 .
-*.é Porosity:
8 Ht. (in): 2.74
QR
| Dia. (in): 2.88
[
S Dry Density (pcf): 115.7
[
© \Water Content: 15.2%
Test Type: Falling
Max Head (ft): 5.0
Confining press.
(Effective-psi): 2.0
Trial No.: 12-16
Water Temp °C: 20.0
% Compaction
% Saturation
(After Test) 95.3%
Coefficient of Permeability
K @ 20 °C (cmisec) | 6.4 x 10 ™
K @ 20 °C (umin) | 1.3 %10 °
Notes:

B %OIL
9301 Bryant Ave. Sauth Suite 107 NGINEERING

Bloomingtan, Minnesota 56420-3436&
ESTING. INC,




Grain Size Distribution ASTM D422 JobNo.: 6717
Project: |Sherco Generating Plant Pond #3 North Test Date:  9/19/08
Reported To: [McCain & Associates, Inc. Report Date:  10/6/08
Sample
Location / Boring No. SampleNo.  Depth (ft) Type Soll Classification
* ST-2 TWT Sandy Lean Clay w/a trace of gravel (CL/SC)
¢ ST-3 TWT Clayey Sand w/a little gravel (SC/CL)
% ST-4 TWT Clayey Sand w/a trace of gravel (SC/CL)
Gravel Sand Hydrometer Analysis
Coarse ] Fine Coarse | Medium | Fine Fines
100 p 3] i ﬁg #10 #20 #40 #100 #200
S iie o
90 Bkl o> =<
N
I3 ;B\‘
80 i‘\\
N
70 \
N
60
2 N
& 50 N
B 40 R
(=
30 N
20 SEN
g
10
0
100 50 20 10 5 2 1 G'ls‘am Size (m'zn ) 01 05 02 0.01 005 2020001
Other Tests Percent Passing
* * <& * . & ¥ d <
Liguid Limit 30.3 31.0 321 Mass (g)] 770.6 702.6 2627 Den
Plastic Limit 14.3 114 143 2" D3y
Plasticity Index 16.0 196 17.8 1.5" Dyg
Water Contant 1" Cy
Dry Density (pef) 34" 100.0 100.0 100.0 Ce
Specific Gravity 2.69* 2.69* 2.69% 3/8" 98.2 96.5 97.7 Remarks:
Porosity #4| 96.2 94.5 95.9
Organic Content #10| 920 91.2 91.7
pH #20| 876 86.3 864
Shrinkage Limit #40{ 80.0 78.7 78.8
Penstrometer #100] 602 59.8 59.5
Qu (psf) #200] 50.9 49.9 49.7
* = agsumed)
OIL
NGINEERING Bloomington, Minnesota 55420-3436

9301 Bryant Ave, South, Suite 107

ESTING, INC.




Grain Size Distribution ASTM D422 JobNo.: 6717
Project: |Sherco Generaking Plant Pond #3 North Test Date:  10/6/08
Reported To: [McCain & Associates, Inc. Report Date:  10/10/08
Sample
Location / Boring No. Sample No.  Depth (ft) Type Soil Classification
X 5T-5 TWT Sandy Lean Clay w/a little gyavel (CL)
i ST-6 TWT Clayey Sand w/a little gravel (3C)
¢
Gravel Sand Hydrometer Analysis
Coatse | Fine Coarse | Medium | Fine Fines
100 7 %ﬁ FF #{0 S 740 #100 #200
=i 4
90 ~
.|
80 T
N
\‘ \
70 AN
AN
60 .
RN
Fi
5 iy 4
g PN
§ B
R 40 N
AN
30 \\. LR
\;
20 W ‘e,
10
0
w00 S [ B : 1 GiainSize gum) 01 2 0,001
Other Tests Percent Passing
* * <& * . &> X . &
Liguid Limit 31.8 31.8 Mass (g)] 997.7 943.7 Deo
Plastic Limit 154 15.1 2" Dsp
Plasticity Index 164 16.7 1.5" Dy
Water Content 1" 100.0 100.0 Cy
Dry Density (pcf) 3/4"} 987 98.2 Co
Specific Gravity 2.68* 2.68* 3/8"] 95.6 97.8 Remarks:
Porosity #4] 938 95.4
Organic Content #10} 903 923
pH #20] 86.8 86.3
Shrinkage Limit #40f 798 774
Penetrometer #100] 603 55.0
Qu (psf) #2001 502 464
* = assumed)
OIL
9301 Bryant Ave, South, Suite 107 NGINEERING Bloomington, Minnesota 55420-3436

ESTING, INC.




Grain Size Distribution ASTM D422 Job No.: 6717-A
Project: |Sherco Generating Plant Pond #3 North Test Date:  10/29/08
Reported To: |McCain & Associates, Inc. Report Date: 11/3/08
Sample
Location / Boring No. Sample No. Elev. (ft)  Type Soil Classification
* NB865,364.4 E2,031,864.0 ST-7 995.2 TWT Clayey Sand w/a little gravel (SC)
[ ]
&
Gravel Sand Hydrometer Analysis
Coarse | Fine Coarse | Medium | Fine Fines
100 2 ’k 134 38 #a #10 4] #40 #100 200
N
RS
T
90 \‘\*\
SN
80 AN
\\
N
70 N\
N\
60 N
) AN
£
£ 50 N
B
£ <
[ N
Aﬂ ~
40 ™~
S\
30 \\
20 \"‘\\\*\
~<
. 4
10
0
100 50 20 10 5 2 1 Gf'ain Size (m%n) 01 05 02 0.01 005 002 0.001
Other Tests Percent Passing
* ® & X ® o * ® <&
Liquid Limit 327 Mass (g)] 498.6 Deo
Plastic Limit 14.8 2" Dao
Plasticity Index 17.9 1.5" Dio
Water Content 1"l 100.0 Cu
Dry Density (pcf) 3/4"1 941 Ce
Specific Gravity 2.68* 3/8"1 93.8 Remarks:
Porosity #41 921
Organic Content #10] 885
pH #20| 824
Shrinkage Limit #40] 743
Penetrometer #100] 53.8
Qu (psf) #200] 45.1
(* = assumed)
OIL
9301 Bryant Ave. South, Suite 107 NGINEERING

ESTING, INC.

Bloomington, Minnesota 55420-3436




SET Job#:

Project/Client:

6717

Extrusion Log

Sherco Generating Plant Pond #3 North / McCain & Associates, Inc.

Boring # Sample# Depth(ft) Recovery (in) Soil Description
ST-2 Elevation| 975.6-976.8 |BE: 12  |Sandy Lean Clay w/a little gravel, brown and grayish brown (CL/SC)
Upstream Clay AE: 12  |Bottom 6" Disturbed by 1.5" piece of gravel
Barrier N 865,392
9/17/2008 E 2,031,307
ST-3 Elevation| 973.7-974.9 |BE.: 14 |Clayey Sand w/a trace of gravel, brown and grayish brown (SC/CL)
Pond 3N AE: 14  |Large chunk of gravel 2.5" - 3.5" from bottom of sample
Upstream Clay N 865,069
E 2,032,031
§T-4 Elevation| 981.6-982.7 |BE:| 13.25 [Clayey Sand w/a trace of gravel, brown and grayish brown (SC/CL)
Upstream Clay AE: 13
Barrier N 864,500
E 2,032,016
ST-5 Elevation| 985.4-986.4 |BE:| 14.375 |Sandy Lean Clay w/a trace of gravel, brown and gray (CL/SC)
Pond 3N AE:l 13.75 | 1" Chunk of soil is missing from bottom of tube
Upstream Clay N 863,859 1.8" Gouge out of side of sample 4" from the top
Barrier E 2,032,010 * Brown soil is sandier*
ST-6 Elevation| 993-994.4
Upstream Clay
Barrier N 865,365 |BE: 15  |Clayey Sand w/a trace of gravel, brown and grayish brown,
E 2,031,118 |AE:| 15 |afew pockets of fine grained sand (SC)

Date: 10/10/2008




SET Job#: 6717-A Extrusion Log Date: 10/28/2008

Project/Client: Sherco Generating Plant Pond #3 North / McCain And Asscoiates
Borng#  Sample# Elev.(ft) Recovery (in) Soil Description
ST-7 N 865,364.4IBE:1 7.5 iClayey Sand w/a little gravel, brown (CH)

E 2,031,8641AE:{ 7.5




Appendix D

Granular Drainage Test Reports

Granular Drainage Standard Proctor Test Reports
Granular Drainage Gradation Test Reports
Granular Drainage Permeability Test Reports



Granular Drainage Standard Proctor Test Reports



Moisture-Density Relationship

113 \
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\
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\
, \
\\ | __|zAV for
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N 2.6
109 / / \‘\
G
o
=
- )
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o
T //
s /
107 //
105
103
7 9 11 13 15 17 19
Water content, %
Test specification: ASTM D 698-07el Method A Standard
Elev/ Classification Na?t. Sp.G. LL Pl % > % <
Depth USCS AASHTO Moist. No.4 No.200
SP 2.65 3.0
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry densi ty = 110.5 pe £ Poorly Graded Sanbdr,o f“i:;e—medlum grained,
Optimum moisture = 13.9 %
Remarks:

Project No.: SC-08-01145 Client: Northern States Power Company

Project: Pond 3N Vertical Expansion

e Source: Sample No.: PGDM-2

Specific Gravity was assumed.
N.864,920.0 E.2030655.0
7/17/08

BRAUN"
INTERTEC




Moisture-Density Relationship
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Water content, %
Test specification: ASTM D 698-07el Method A Standard
Elev/ Classification Nz?t. p.G. LL Pl % > % <
Depth USCS AASHTO Moist. No.4 No.200
SP 2.65 5.0
TEST RESULTS MATERIAL DESCRIPTION

Maximum dry density = 112.6 pcf

Optimum moisture = 13.5 %

Poorly Graded Sand, fine - medium grained,
brown

Project No.: SC-08-01145 Client: Northern States Power Company

Project: Pond 3N Vertical Expansion

e Source:

Sample No.: PGDM-3

Remarks:

Specific Gravity was assumed.
N.863840.0 AE.2030661.0
7/17/08

BRAUN"
INTERTEC




Granular Drainage Gradation Test Reports



i

| RECEIVED JUL 0 1 2008

BRAUR Braun Intertec Corporation Phone: 320.253.9940
m———— 1520 24th Avenue North Fox:  320.253.3054
INT ERTEC Saint Cloud, MN 56303 Web:  braunintertec.com
Gradation Testing
ASTM C 136 & C 117
Date: June 27, 2008 Project No: SC-08-01145
Client: Xcel Energy Description:  Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Blvd.
Sherburne Cty Generating Plant Becker, MN
13999 Industrial Blvd.

Becer, MN 55308

Field Data:
Sample No.: G-1 .
Sampled By: AJl
Date Sampled: 06/26/08
Date Received: 06/26/08
Date Tested: 06/27/08
Classification: Granular Sand
Sample Location: Pond 3 North, N863758.0 and E. 2031877.0
Laboratory Results
Sieve % MN/Dot
Size - Passing Specifications
11/4" 100
I 100
3/4" 100 -
5/8" 100
/2" 100
3/8" 100 100
#4 98
#10 91
#20 71
#40 37
#100 4
#200 2.2 0-12
200:1 2.24

Remarks:  This sample meets the requirements of Mn/Dot Specifications 3149.2B2
for Select Granular Borrow

Braun Intertec Corporation

!

Thomas L. Henkerr'leyer
Project Manager

Providing engineering and environmental solutions since 1957



sRAU
INTERTEC

Gradation Testing
ASTM C 136 & C 117

Braun Intertec Corporation Phone: 320.253.9940
1520 24th Avenue North Fax: 320.253.3054
Saint Cloud, MN 56303 Web:  brauninterfec.com

Date: . July 17, 2008 Project No: SC-08-01145
Client: Xcel Energy Description:  Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Blvd.
Sherburne Cty Generating Plant Becker, MN
13999 Industrial Blvd.
Becer, MN 55308
Field Data:
Sampie No.: G-2
Sampled By: All
Date Sampled: 07/16/08
! Date Received: 07/16/08
| Date Tested: 07/17/08
i Classification: Granular Sand
§ Sample Location: Pond 3 North, N864920.0 and E. 2030655.0
- i Laboratory Results
' Sieve % Mn/DOT
Size Passing Specifications
11/4" 100
1" 100
3/4" 100
5/8" 100
1/2" 100
3/8" 100 100
#4 97
#10 90
#20 72
#40 39
#100 5
#200 2.7 0-5
200:1 2.70

for Select Granular Borrow

Remarks:  This sample meets the requirements of Mn/Dot Specifications 3149.2B2

Braun Intertec Corporation

ol

Thomas L. Henkem@yer
Project Manager

Providing engineering and environmental solutions since 1957



BRAURE Braun Intertec Corporation Phone: 320.253.9940

Tp—— 1520 24th Avenue North Fax: 320.253.3054
INTE RTEC Saint Cloud, MN 56303 Web:  brauninfertec.com
Gradation Testing
ASTM C 136 & C 117
Date: July 17, 2008 Project No: SC-08-01145
Client: Xcel Energy Description: ~ Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Blvd.
Sherburne Cty Generating Plant Becker, MN
13999 Industrial Blvd.
Becer, MN 55308
Field Data:
o Sample No.: G-3
Sampled By: AJJ
Date Sampled: 07/16/08
Date Received: 07/16/08
Date Tested: ‘ 07/17/08
% Classification: Select Granular Sand
] Sample Location: Pond 3 North, N863840.0 and E. 2030661.0
; Laboratory Results
. Sieve % Mn/DOT
Size Passing Specifications
11/4" 100
1" 100
3/4" 100
5/8" 100
172" 100
3/8" ‘ 100 100
#4 97
#10 i 90
#20 72
#40 41
#100 6
#200 33 0-5
200:1 3.32

Remarks:  This sample meets the requirements of Mn/Dot Specifications 3149.2B2
for Select Granular Borrow

Braun Intertec Corporation

oy

Thorhas L. Henklemeyer
Project Manager

Providing engineering and environmental solutions since 1957




Granular Drainage Permeability Test Reports



R AR Braun Intertec Corporation Phone: 320.253.9940
1520 24th Avenue North Fax.  320.253.3054

l NTE P\TEC Saint Cloud, MN 56303 Web:  braunintertec.com
Constant Head Permeability-ASTM D2434
Date: 25-Jul-08 Project Number: SC-08-01145
Client: Travis Peterson Project: Pond 3N Vertical Expansion
Xcel Energy 13999 Industrial Blvd
Sherburne County Generating Plant Becker, MN
13999 Industrial Blvd.
Becker, MN 55308
Background Information
Sample No: GDM-1 Date Sampled: 26-Jun-08
Classification: Poorly Graded Sand Date tested: 01-Jul-08
Sample Location: N 863758.0, E 2031877.0 Sampled by: A Jelinski
Sample type: remold Depth: na
Test Results
Dry Density(pcf): 109.9 Maximum Density: na
Void ratio: 0.50 % of Maximum: na
Type of Permeant: Tap Water
Trial Temp, C Head Hydraulic Velocity Coefficient of
(cm) Gradient (cm/sec)  Permeability (cm/sec)
1 19.2 2.1 0.18 0.0064 3.6E-02
2 19.2 4.7 0.42 0.0148 3.6E-02
3 19.2 7.2 0.64 0.0217 3.4E-02
4 19.2 9.5 0.85 0.0279 3.4E-02
Hydraulic Gradient vs. Velocity
8 0.0250
£ 0.0200
o 0.0150
£ 00100 —
8 0.0050 -
< 0.0000
0.000 0.100 0.200 0.300 0.400 0.500 0.600 0.700
Hydraulic Gradient

Average coefficient of permeability (@20°C)= 3.5E-02 cm/sec

Remarks: The test results meet the minimum requirement for permeability which is 1E-03cm/sec

Sincerely,
Braun Intertec Corporation

LY

Thomas L Henkefheyer
Project Manager

Providing engineering and environmental solutions since 1957




RAUN
INTERTEC

320.253.9940
320.253.3054
braunintertec.com

Braun Intertec Corporation Phone:
1520 24th Avenue North

Saint Cloud, MN 56303

Fax:

Web:

Constant Head Permeability-ASTM D2434

Date: 25-Jul-08

Client: Travis Peterson

Project Number: SC-08-01145

Project: Pond 3N Vertical Expansion

Xcel Energy 13999 Industrial Blvd
Sherburne County Generating Plant Becker, MN
13999 Industrial Blvd.
Becker, MN 55308
Background Information
Sample No: GDM-2 Date Sampled: 16-Jul-08
Classification: Poorly Graded Sand Date tested: 21-Jul-08
Sample Location: N.864920.0,E.2030655.0 Sampled by: A Jelinski
Sample type: remold Depth: na
Test Results
Dry Density(pcf): 1074 Maximum Density: 110.5
Void ratio: 0.54 % of Maximum: 97.2%
Type of Permeant: Tap Water -
Trial Temp, C Head Hydraulic Velocity Coefficient of
(cm) Gradient (cm/sec) Permeability (cm/sec)
1 19.2 1.9 0.17 0.0075 4.5E-02
2 19.2 2.8 0.25 0.0108 4 4E-02
3 19.2 5.6 0.50 0.0214 4.4E-02
4 19.2 7.2 0.64 0.0274 4.4E-02
Hydraulic Gradient vs. Velocity
$ 0.0250
£ 0.0200
S 0.0150
£ 00100 o
o 0.0050
£ 0.0000
0.000 0.100 0.200 0.300 0.400 0.500 0.600
Hydraulic Gradient

Average coefficient of permeability (@20°C) = 4.4E-02

cm/sec

Remarks: The test results meet the minimum requirement for permeability which is 1E-03cm/sec

Sincerely,
Braun Intertec Corporation

Ay

Thonfas L Henkefheyer
Project Manager

e Providing engineering and environmental solutions since 1957



BRAWl Braun Intertec Corporation Phone: 320.253.9940
o T—— 1520 24th Avenue North Fox:  320.253.3054
INTERTEC Saint Cloud, MN 56303 Web:  braunintertec.com
Constant Head Permeability-ASTM D2434
Date: 25-Jul-08 Project Number: SC-08-01145
Client: Travis Peterson Project: Pond 3N Vertical Expansion
Xcel Energy 13999 Industrial Blvd
Sherburne County Generating Plant Becker, MN
13999 Industrial Bivd.
Becker, MN 55308
Background Information
Sample No: GDM-3 Date Sampled: 16-Jul-08
Classification: Poorly Graded Sand Date tested: 23-Jul-08
Sample Location: N.863840.0,E.2030661.0 Sampled by: A Jelinski
Sample type: remold Depth: na
‘ Test Results
Dry Density(pcf): 108.6 Maximum Density: 112.6
Void ratio: 0.52 % of Maximum: 96.4%
; Type of Permeant: Tap Water
Trial Temp, C Head Hydraulic Velocity Coefficient of
| (cm) Gradient (cm/sec)  Permeability (cm/sec)
’ 1 19.2 LS 0.13 0.0051 3.9E-02
2 19.2 3.1 0.28 0.0106 3.9E-02
3 19.2 5.6 0.50 0.0184 3.8E-02
4 19.2 6.9 0.62 0.0229 3.8E-02
Hydraulic Gradient vs. Velocity
§ 0.0200
g 0.0150
> 0.0100
'S 0.0050
< 0.0000
0.000 0.100 0.200 0.300 0.400 0.500 0.600
Hydraulic Gradient

Average coefficient of permeability (@20°C) = 3.8E-02 cm/sec

Remarks: The test results meet the minimum requirement for permeability which is 1E-03cm/sec

Sincerely,
Braun Intertec Corporation

Thoas L fenkendeyer
Project Manager

Providing engineering and environmental solutions since 1957




Appendix E

Bottom Ash Reports

Bottom Ash Standard Proctor Test Reports
Bottom Ash Density Test Reports



Bottom Ash Standard Proctor Test Reports
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Test specification:  ASTM D 698-00a Method B Standard
Oversize correction applied to final results
gen . . 0/ > 0/ <
Elev/ Classification Na?t Sp.G. LL PI b s o
Depth UsCs AASHTO Moist. 3/8 in. No.200
2.65 11.0
TEST RESULTS MATERIAL DESCRIPTION
. . Bottom Ash
Maximum dry density = 99.8 pcf oHom A3
Optimum moisture =21.6 %
Project No.: SC-08-01145 Client: Northern States Power Company Remarks:
Project: Pond 3N Vertical Expansion Specific Gravity was assumed
Stockpile
e Source: Sample No.: PBA-1 >/8/08
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Test specification:  ASTM D 698-07e1 Method A Standard
Elev/ Classificati Nat. % > % <
ev. assification e-\ Sp.G. LL Pl o b
Depth USCS AASHTO Moist. No.4 No.200
ASH 70.2 2.65 N/A N/A 1.9 46.3
TEST RESULTS MATERIAL DESCRIPTION
Maximum dry density = 68.0 pcf ASH
Optimum moisture = 49.8 %
Remarks:

Project No.: SC-08-01145 Client: Northern States Power Company
Bottom ash ditch cleanout

Project: Pond 3N Vertical Expansion

Sample No.: PBA-2

BRAUN"
INTERTEC

e Source:




Bottom Ash Density Test Reports



RECEIVED 0CT 0 3 2008

INTERTEC

Report of Field Compaction Tests

Braun Intertec Corporation
1520 24th Avenue North
Saint Cloud, MN 56303

Phone:
Fax:

320.253.9940
320.253.3054

Web:  braunintertec.com

Date: September 29, 2008 Project: SC-08-01145 Report: 1
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd. ’
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type |Classification (%) (pef) (%) (pcf) n (%) (%) Comments
BA-1 | 5/19/08 | PBA-1 | Bottom Ash 21.6 99.8 7 102 102 95 A
BA-2 | 5/20/08 | PBA-1 | Bottom Ash 21.6 99.8 9 100 100 95 A
BA-3 | 6/23/08 | PBA-1 | Bottom Ash 21.6 99.8 2 98 98 95 A
BA-4 | 9/16/08 | PBA-1 | Bottom Ash 21.6 99.8 5 101 102 95 A
BA-5 | 9/16/08 | PBA-1 | Bottom Ash 21.6 99.8 12 96 96 95 A
BA-6 | 9/26/08 | PBA-1 | Bottom Ash 21.6 99.8 15 96 96 95 A

‘BA-7 | 9/29/08 | PBA-1 | Bottom Ash 21.6 99.8 8 95 95 95 A
BA-8 | 9/29/08 | PBA-1 | Bottom Ash 21.6 99.8 6 95 95 95 A
BA-9 | 9/29/08 | PBA-1 | Bottom Ash 21.6 99.8 6 104 104 95 A
BA-10 | 9/29/08 | PBA-1 | Bottom Ash 21.6 99.8 8 100 100 95 A
Key N =Nuclear, ASTM D 2922 A = Test results comply with specifications.
SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = 0.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

‘Test Test Location Elevation
BA-1 |N864450.0, E2030247.0 1008.5
BA-1 |N864480.0, E2030467.0 1012.0
BA-3 |N865352.0, E2031610.0 971.0
BA-4 |N865321.0, E2031343.0 974.5
BA-5 |N865318.0, E2031828.0 973.5
BA-6 [N864903.4, E2031960.7 976.0
BA-7 |N864170.3, E2031968.9 980.5
BA-8 |N863137.8, E2031967.0 979.5
BA-9 |N865333.2, E2031741.9 980.5

BA-10 [N865324.4, E2031751.5 979.5

Elevation Reference:

c:

McCain & Associates
Scoftt Schwake

Bray]zterte Corporation

Thontas L. Henlfemeyer

Project Manager

Providing engineering and environmental solutions since 1957




ERAUR Braoun Intertec Corporation Phone: 320.253.9940
1520 24th Avenue North Fox: 320.253.3054
INTERTEC Saint Cloud, MN 56303 Web:  brauninfertec.com

Report of Field Compaction Tests

Date: November 6, 2008 Project: SC-08-01145 Report: 2
. Client: Project Description:
. Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type [Classification (%) (pef) (%) (pefh) B (%) (%) Comments
BA-11| 9/29/08 | PBA-1 | Bottom Ash 21.6 99.8 5 104 104 95 A
BA-12 | 9/29/08 | PBA-1 | Bottom Ash 21.6 99.8 7 99 99 95 A
BA-13 | 9/30/08 | PBA-1 | Bottom Ash 21.6 99.8 6 99 99 95 A
BA-14 | 9/30/08 | PBA-1 | Bottom Ash 21.6 99.8 6 104 104 95 A
BA-15| 9/30/08 | PBA-1 | Bottom Ash 21.6 99.8 7 98 98 95 A

{{ BA-16 | 9/30/08 | PBA-1 | Bottom Ash 21.6 99.8 13 97 97 95 A
BA-17 | 10/1/08 | PBA-1 | Bottom Ash 21.6 99.8 6 105 105 95 A
BA-18 | 10/1/08 | PBA-1 | Bottom Ash 21.6 99.8 23 96 96 95 A
BA-19 | 10/2/08 | PBA-1 | Bottom Ash 21.6 99.8 3 104 104 95 A

Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.
SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.
* = O,M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
BA-11 |N865318.2, E2031159.5 980.5
BA-12 [N864054.3, E2031954.0 979.5
BA-13 |N864156.4, E2031964.5 . 9820
BA-14 {N865097.5, E2031967.4 982.5
BA-15 |[N865329.7, E2031159.8 983.5
BA-16 [N865337.8, E2031455.3 ' 984.5
BA-17 |N865342.8, E2031390.5 987.0
BA-18 |N864285.6, E2031971.6 984.5
BA-19 |N863871.0, E2031988.3 991.0

Elevation Reference:

c: McCain & Associates Braun Interfe;Corporation
Scott Schwake //2/~M /

Thomas L. Hgnkemeyer
Project Manager

—«  Providing engineering and environmental solutions since 1957




Appendix F
Class 5 Test Reports

Class 5 Standard Proctor Test Reports
Class 5 Gradation Test Reports
Class 5 Density Test Reports



Class 5 Standard Proctor Test Reports



Moisture-Density Relationship
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Test specification:  ASTM D 698-07e1 Method B Standard
Oversize correction applied to final results
Elev/ Classification Nat. % > % <
. Sp.G. LL Pi .
Depth USCSs AASHTO Moist. 3/8 in. No.200
SP-SM 2.65 15
TEST RESULTS MATERIAL DESCRIPTION
Poorly Graded Sand with Silt and Gravel, fine

Maximum dry density = 129.6 pcf

Optimum moisture = 8.4 %

grained, brown

Project No.: SC-08-01145 Client: Northern States Power Company
Project: Pond 3N Vertical Expansion

e Source: Sample No.: PCL5-1

Remarks:

7/22/08

BRAUN"
INTERTEC

Specific Gravity was assumed.
On-site stockpile




Moisture-Density Relationship
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Test specification: ASTM D 698-07el Method B Standard
Oversize correction applied to final results
Elev/ Classification Na.lt. $p.G. L PI % > % <
Depth uUscCs AASHTO Moist. 3/8in. No.200
SP-SM 2.65 13.0
TEST RESULTS MATERIAL DESCRIPTION
Poorly Graded Sand with Silt and Gravel, fine

Optimum moisture = 7.4 %

Maximum dry density = 131.6 pcf

grained, brown

e Source:

Project No. SC-08-01145 Client: Northern States Power Company
Project: Pond 3N Vertical Expansion

Sample No.: PCL5-2

Remarks:

Specific Gravity was assumed.
On-site stockpile

7/22/08

BRAUN"
INTERTEC




Moisture-Density Relationship
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Test specification: ASTM D 698-07e1 Method C Standard
Elev/ Cla ification Nat. % > % <
=S e Sp.G. LL PI o °
Depth USCS AASHTO Moist. 3/4 in. No.200
Recycled Class 5 7.1 2.65 N/A N/A
MATERIAL DESCRIPTION

TEST RESULTS

Recycled Class 5

Maximum dry density = 125.0 pcf

Optimum moisture = 9.0 %

Project No.: SC-08-01145 Client: Northern States Power Company

.| Project: Pond 3N Vertical Expansion

Sample No.: PCL5-3

Remarks:
Vonco Pit

e Source:

BRAUN"
INTERTEC




Class 5 Gradation Test Reports



BRAURN Braun Intertec Corporation Phone: 320.253.9940
A —— 1520 24th Avenue North Fax: 320.253.3054
INTE RTEC Saint Cloud, MN 56303 Web:  braunintertec.com

Gradation Testing
ASTM C 136 & C 117

Date: July 22, 2008 Project No: SC-08-01145

Client: Xcel Energy Description:  Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Blvd.
Sherburne Cty Generating Plant Becker, MN
13999 Industrial Bivd.
Becer, MN 55308

Field Data:

Sample No.: G-4
Sampled By: AlJ
- Date Sampled: 07/21/08
- Date Received: 07/21/08
Date Tested: 07/22/08
Classification: Class 5
Sample Location: On-site Stockpile; Pond 3N Vertical Expansion

Tem TRaER PARAG LoOT

Laboratery Results

Sieve % MN/Dot
__Size . FPassing Specifications
1" 100 100
3/4" 98 90 - 100

5/8" 94

12" 91

3/8" 88 50-90
#4 81 35-80
#10 75 20 - 65
#20 62

#40 . 41 10-35

#100 13

#200 8.7 3-10

Remarks:  This sample does not meet the requirements for Mn/DOT Specification 3138 for Class 5 aggregate.

Braun Intertec Corporation

/)’L

Thombs L. Henkemeyer
Project Manager

Providing engineering and environmental solutions since 1957




BAU Braun Intertec Corporation Phone: 320.253.9940

1520 24th Avenue North Fax: 320.253.3054
| NTE RTEC Saint Cloud, MN 56303 Web:  braunintertec.com
Gradation Testing
ASTM C 136 & C 117
Date: July 22, 2008 Project No: SC-08-01145
Client: Xcel Energy Description:  Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Blvd.
Sherburne Cty Generating Plant Becker, MN
13999 Industrial Blvd.
Becer, MN 55308
Field Data:
Sample No.: G-5
Sampled By: All
Date Sampled: 07/21/08
Date Received: 07/21/08
Date Tested: 07/22/08
Classification: Class §
Sample Location: On-site Stockpile; Pond 3N Vertical Expansion
Laboratory Results
Sieve % MN/Dot
_Size . Passing Specifications
" 100 100
3/4" 97 90 - 100
5/8" 94
12" 89
3/8" 86 50.-90
#4 80 35-80
#10 71 20-65
#20 56
#40 36 10-35
#100 12
#200 8.8 ©3-10

Remarks:  This sample does not meet the requirements for Mn/DOT Specification 3138 for Class 5 aggregate.

Braun Intertec Corporation

L

Thomds L. Henkem'eyer
Project Manager

Providing engineering and environmental solutions since 1957




Braun Intertec Corporation Phone: 320.253.9940

— 1520 24th Avenue North Fax: 320.253.3054
INTE RTEC Saint Cloud, MN 56303 Web:  brauninfertec.com
Gradation Testing
ASTM C136 & C 117
Date: September 8§, 2008 Project No: SC-08-01145
Client: Xcel Energy Description:  Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Blvd.
Sherburne Cty Generating Plant Becker, MN
13999 Industrial Blvd.
Becer, MN 55308
Field Data:
Sample No.: G-6
Sampled By: All
Date Sampled: 09/04/08
Date Received: 09/04/08
Date Tested: 09/08/08
Classification: Class 5
Sample Location: On-site Stockpile; Pond 3N Vertical Expansion
Laboratory Results
Sieve % MN/Dot
Size Passing Specifications
1" 100 100
3/4" 96 90 - 100
58" 90
172" - 81
3/8" 75 50-90
#4 64 35-80
#10 51 20-65
#20 37
#40 23 10-35
#100 11
#200 8.5 3-10
Remarks: This sample meets the requirements for Mn/DOT Specification 3138 for Class 5 aggregate.
Braun Intertec Corporation

M

Thoma$ L. ﬁenkeﬂmeyer
Project Manager

Providing engineering and environmental solutions since 1957




Class 5 Density Test Reports



ERAUE Braun Intertec¢ Corporation Phone: 320.253.9940
— 1520 24th Avenue North Fox:  320.253.3054
INTERTEC Saint Cloud, MN 56303 Web:  braunintertec.com

Report of Field Compaction Tests

Date;: November 13, 2008 Project: SC-08-01145 Report: 1
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum | Max. Lab | Inplace Dry Relative | Minimum
ID and Moisture* | Dry Density* | Moisture| Density | Compactio | Compact.

Test Date Type | Classification (%) (pef) (%) (pef) n (%) (%) Comments
CL5-11 7/21/08 | PCL5-1 Class 5 8.4 129.6 8 131 101 100 A
CL5-2 | 10/14/08 | PCL5-3 Class 5 9.0 125.0 10 125 100 100 A
CL5-3 | 10/14/08 | PCL5-3 Class 5 9.0 125.0 8 127 102 100 A
CL5-4 | 10/14/08 | PCL5-3 Class 5 9.0 125.0 8 127 102 100 A
CL5-5 | 10/14/08 | PCL5-2 Class 5 7.4 131.6 5 131 100 100 A
CL5-6 | 10/14/08 | PCL5-2 Class 5 74 131.6 5 134 102 100 A
CL5-7 | 10/14/08 | PCL5-2 Class 5 7.4 131.6 4 131 100 100 A
CL5-8 | 11/12/08 | PCL5-3 Class 5 9.0 125.0 9 127 102 95 A
CL5-9 | 11/12/08 | PCL5-3 Class 5 9.0 125.0 11 124 99 95 A

CL5-10{11/12/08 | PCL5-3 Class 5 9.0 125.0 11 122 98 95 A
Key: N = Nuclear, ASTM D 2922 A = Test results comply with specifications.

SC = Sand Cone, ASTM D 1556 B = Test results do not comply with specifications.

* = O.M. and M.L.D.D. rounded to nearest 0.1 C = Test results comply with air-voids specifications.

Test Test Location Elevation
CL5-1 |North Half of East End of Parking Lot FCL-5
CL5-2 {N864949.8, E2030617.9 : 1012.0
CL5-3 |N864428.6, E2030617.9 1012.0
CL5-4 |N863915.1, E2030616.1 1012.0
CL5-5 |N863803.8, E2030867.3 ' 997.5
CL5-6 [N863788.5, E2031614.9 997.0
CL5-7 |[N863464.9, E2032074.1 991.5
CL5-8 {N864737.5, E2032119.6 978.5
CL5-9 |N864017.5, E2032026.3 999.0

CL5-10{N864473.0, E2032020.7 999.0

Elevation Reference:

c: McCain & Associates Bra tertdc Corporation
Scott Schwake

Thorpas L. Henkemeyer
Project Manager

e Providing engineering and environmental solutions since 1957




CL5-14

BRAWR Braun Intertec Corporation Phone: 320.253.9940
- 1520 24th Avenue North Fax:  320.253.3054
INTERTEC Saint Cloud, MN 56303 Web:  braunintertec.com
Report of Field Compaction Tests
Date: November 13, 2008 Project; SC-08-01145 Report: 2
Client: Project Description:
Xcel Energy Pond 3N Vertical Expansion
Travis Peterson 13999 Industrial Boulevard
Sherburne County Generating Plant Becker, Minnesota
13999 Industrial Blvd.
Becker, MN 55308
Inplace Specified
Soil Optimum |<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>