


Comments

EPA:

Need to reconcile name of impoundments with the impoundment names used in the company response
to EPA’s CERCLA 104e survey response. Specifically, in the survey response, the company considers the
“30-year pond” to be Cell 2 that was commissioned in 2005. The response seems to make no mention of
Cell 1 that was commissioned in 1997. This should be made clear in the final report.

State: None

Company: See letter dated February 22, 2011
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SECTION 4.0
FACILITY OPERATIONS PLAN

4.1 Introduction

This plan describes the operational procedures and administrative controls

for efficient, environmentally sound operation of the FGD Sludge Disposal
Facility. Copies of this plan will be kept at the plant site at all times for

reference by facility personnel and State Agency inspection personnel.

4.2 Facility Description

The FGD Sludge Disposal Facility consists of three primary cells, each
having an approximate life of 10 years. Each cell is further subdivided into
phases. The initial phase of a cell includes the gradient control system, the
dewatering system, the sump, and initial portions of the liner and sidewall
riser éystem. Subsequent phases include additional sections of liner .and
sidewall riser. The final phase of a cell includes the final sections of liner,

sidewall riser, overflow structure, and dewatering system pump and lift station.

The first activity in developing a cell will be stripping suitable plant
grbwth material from the surface and excavation of soil down to the Hagel Bed.
Perimeter dikes will be constructed using excavated material and coal will be
removed from the basin floor. Excavated clay soil will be stockpiled for future
liner construction. After coal removal, a gradient control syétem may be
constructed at the southern side of the cell to collect and drain groundwater
to a sedimentation basin, Excavated clay will be usad +to construct the liner
upon all interior surfaces in the cell. A dewatering system will be constructed
upon the clay liner, this conéisting of perforated piping surrounded by granular
bedding and covered with granular drainage material, Slurry discharge and -
decant return pipelines will then be constructed. Slurry discharge and decant
return piping will be mounted on floating barges to enable discharge and decant
pipe access to all areas of a cell. Reference may be made to the Facility

Designs Plan in Section 3.0 for a detailed description of the facility design.
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4.3 Site Development Timetable

P

The disposal facility will be filled in three cells, beginning in 1997.
Each cell should allow sludge disposal for approximately 8 to 10 years, with

facility closure expected for 2024. Dewatering of the sludge and subsequent

.—. —  settlement may provide increased dispasal. capacity and allow filling to occur . __ ___

an additional 1 to 2 years in each cell.

Cell 1, located in the northernmost portion of the disposal site, encloses
a surface area of approximately 27 acres and is sized to contain approximately
1,800,000 cubic yards of solids. Based on an approximate filling rate of
225,000 cubiec yards per year, it is anticipated that filling in Cell 1 will

. __contipue until approximately 2005. At that time, it will be necessary to begin

filling in Cell 2, located immediately south of Cell 1, and to begin closure
measures for the Cell 1 fill area. To ensure that adequate disposal capacity
is available at all times, it is anticipated that construction (including site

stripping, coal removal, and liner construction) of Cell 2 will begin in 2002,

; Cell 2, located in the central portion of the disposal site, encloses a
) surface area of approximately 30 acres and is sized to contain approximately
2,000,000 cubic yards of solids. Based on an approximate filling rate of
225,000 cubic yards per year, it is anticipated that filling in Cell 2 will
continue until approximately 2014. At that time, it will be necessary to begin
filling in Cell 3, located immediately south of Cell 2, and to begin closure
measures for the Cell 2 fill area. To ensure that adequate disposal capacity
is available at all times, it is anticipated that construction of Cell 3 will

begin in 2011.

Cell 3, located in the southernmost portion of the disposal site, encloses
a surface area of approximately 32 acres and is sized to contain approximately
2,300,000 cubic yards of solids. Based on an approximate filling rate of
225,000 cubic yards per year, Cell 3 should provide capacity for approximately
10 years of solids disposal, with Cell 3 closure activities expected to begin
in 2024. Table 4-1 summarizes the anticipated site development timetable. The
timetable will be adjusted as necessary during operation te account for

variations that may occcur in utilization of cell capacity.
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4,4 Bite Operating Procedures

4.4.1 General Filling Procedures

The site will be operated by MPC. The Facility will normally operate on
— - — ~— ——a 24-hour work day and a_7-day work week to manage the .average solids disposal — - -

requirement of 615 cubic yards per day. Facility operation should be sequenced

to fit the ultimate development plan. FGD sludge disposal will proceed so to

avoid problems with stability, drainage, and dust generation.

The overall development .concept of the facility involves a continuous
process of the phased deposition of sludge while ponding, solids settlement, and
—_ = ”hfiiconsolidationi_,IheAwateraihat"is_impoundedAduringmthiarprocessgiS—tofbegf —
returned to thé plant for reuse in the scrubber system. Alternatively,
impounded water may be diverted to an operational pond for further

clarification.

Facility operations should be adjusted as necessary to account for variable

weather conditions anticipated at the site.

AL

Winter operations will require snow removal on access roads and ramps,

This will be provided by plant and facility equipment as required.

4.4.2 Nuisance Control

4.4.2.1 Dust Control

Dust generation from operations equipment generally should not be
significant with the facility design as proposed. The primary source of dust
generation will be from construction vehicles during facility construction.
Dust generation during construction will be controlled as required by the -
Technical Specificdfions.- During facility operation the FGD sludge will be
deposited in a slurry form, with the waste surface generally being submerged or
in a saturated condition. Therefore, dust emissions from the waste surface are

not anticipated.
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4.4.2.2 Fire Protection

All operations equipment on-site should be equipped with dry chemical fire
extinguishers which can be used on small grass and equipment fires. If a fire
becomes uncontrollable, BNI Coal Ltd. or the Center Fire Department should be

--— — ~-called for assistance_in extinguishing the fire. . _ . _ . __ . __ _ _ ...

4.4.3 Drainage and Erosion Control

Drainage of water from the sludge as well as any stormwater runoff into the
cell is collected as decant water for return to the plant. The dewatering
system will also transfer water accumulated from downward percolation through

-. - — --the drainage layer. _Runon-and.runoff of precipitation is minimal -at the site
as all watersheds east and west of the site drain away from the Facility. Runon
from the south will be intercepted by a drainage trench and transferred to a

suitable location.

Surface erosion can be minimized during active cell operations by

) maintaining surface and side slopes, and collecting and routing of stormwater
'. into drainage ditches for transport to the sedimentation ponds. Upon closure
of solids fill areas, the top and side slopes of the site are to be graded,

sloped to drain, covered and vegetated to provide long-term erosion control.
Short-term erosion control (i.e., mulch, silt fences, etc.) will be provided to

prevent erosion of rooting soil until significant vegetation has been

established.
4.4.4 Dewatering System

The facility liner consists of a clay layer on the base and sideslopes,
overlain by a granular drainage layer consisting of bottom ash or sand on
horizontal portions of the liner. The dewatering system will transfer any water
from the base of the cell to the adjacent cell. Free liquid will be returned
by the decant barge to the plant for reuse in the scrubber system or will be

sent through an overflow structure to the next cell.
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4.4.5 Environmental Meonitoring

Regular procedures consist of sampling groundwater monitoring systems.
This monitoring is described in the Facility Monitoring Plan presented in
Section 5.0.

4.5 Personnel Training

Appropriate facility personnel shall be trained to operate the site in

accordance with the facility permit and to deal effectively with problems at the

site including:

— _.®m_  Using,_inspecting, repairing and _replacing facility_ emergency.and

monitoring equipment.

u Activating communications and alarm systems,
" Responding to fires.
= Responding to facility failures, including erosion and failure of

liners or monitoring devices.
L] Responding to groundwater or surface water pollution incidents.

The adequacy of personnel training and familiarity with <+the site
Contingency Action Plan should be reviewed by the MPC Environmental Department
on an annual basis, with training updated as the facility is modified. Records

of training will be included with other operations records and maintained on

site.

4.6 Inspection and Reporting Requirements
Records of operation, monitoring, and inspections at the site should be

submitted to the North Dakota State Department of Health and Consolidated

Laboratories on an annual basis, The reporting will include the items
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summarized below. Records will be retained by MPC for a minimum of five years

after site closure.

4.6.1 General Inspection Requirements and Records

__4,6.1.1 _ Preliminary Inspection __ .__ _ _ _ . __ __  _ ..

According to Subsection 33-20-04.1-04(1), a solid waste management facility
cannot accept solid waste until the department has approved a report verifying
proper construction of the facility. After constructing each cell and prior to
discharging waste into the cell, an inspection shall examine critical aspects
of the facility design to verify that the cell has been constructed in

- - accordance with both the approved plans and the permit._ A report- summarizing- . -

the inspection will include:

. "as-built” or record drawings
" test results of soil properties and groundwater monitoring wells
" Professional Engineer certification that the impoundment dike and

liner have structural integrity

4.6.1.2 Routine Inspections

A site inspection schedule for inspecting monitoring equipment, safety and
emergency equipment, security devices, survey monuments, drainage systems and
sedimentation basins is contained in Table 4-2. Table 4-3 lists items which

will be inspected during monthly and semiannual site inspections.

Results of an inspection will be documented in an inspection log maintained
at the facility for the duration of its operation. This and other records of
operation will be retained at least five years. Records involving enforcement
actions will be retained until the action is resolved. Inspection records will

include at least the following information:

L] Date and time of the inspection
- Name of inspector
" List of observations made
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" Date and nature of any repairs or other actions taken
4.6.2 Monitoring Well Construction and Sampling Records

Monitoring well construction and sampling records will be kept as follows:

" Accurate records of soil and rock types encountered during drilling

{i.e., boring log and well Installation diagram).

L] Record of monitoring well construction including soil and well
construction log, Unique Well Number, copy of water well record
submitted to the North Dakota State Department of Health, log of

—. .-~ — geophysical testing (if done), well development data, record of any = _
other measurements or tests done on well, surveyed location and
elevation of wells, and revised facility plan sheet showing well

locations.

] Well sealing records will include: well name, surveyed location,
elevation of top of each casing and the ground surface, casing
material type and diameter, Unique Well Number, depth of well (prior
to sealing), type and quantity of seal materials, well seal
installation method and verification by a water well contractor

licensed, or an engineer registered, under rules of North Dakota.

n Record of routine inspection of all monitoring points.
" For groundwater sampling: record of procedures, measurements, the
condition of the monitoring point, and documentation as to whether

the procedures comply with the requirements of the site Groundwater

Monitoring Plan.

4.6.3 Annual Report

An annual report will be prepared and submitted to the North Dakota State
Department of Health and Consolidated Laboratories no later than March 1 (unless

otherwise required by the permit) for the preceding calendar year. The annual
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report will cover all facility activities during the previous calendar year and

include the following:

The permit number, name, and address of the facility.

- The year covered by the report._ . - — - - - - - -

land,

The approximate quantity of waste disposed.
The remaining capacity for disposal of waste at the facility.

An assessment of the adequacy of the closure, postclosure care, and

contingency action plans. - - -
A summary and evaluation of the groundwater monitoring program.

Identification of occurrences and conditions that prevented

compliance with the permit or required corrective actions.
A summary of facility personnel training activities.

Emergency Reporting Requirements

An emergency will be defined as a fire, explosion, or any release to air,

or water of pollutants that threaten human health and the environment.

When an emergency occurs at the site, reference will be made to the Contingency

Action Plan for a description of the appropriate response and notifications

required,
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TABLE 4-1
FGD SLUDGE DISPOSAL FACILITY
SITE DEVELOPMENT TIMETABLE*

C;ggggiy Construct#** Capacity | Capacity ggﬁ:ﬁiﬁﬁg
Start-of-Year | . | L. ConS(;E!g;:ted -:J;;% . End-of-year
lbaess- |- - — . — 0| 3 | 1| .- 3s0,000] - - —o] —--_320,000]- -
1997 340,000 0 225,000 115,000
N T998 | 115,000 1 | 2 450,000 225,000 340,000
1999 340,000 0 225,000 115,000
2000 115, 000 1 3 470,000 225,000 360,000
2001 360,000 : 0 225,000 135, 000
2002 135,000 1 4 520,000 225,000 430,000
2003 430,000 _o| 225,000 205,000 |
2004 | 205,000 2 | 1 | 350,000 225,000, 330,000
2005 330,000 0 225,000 105, 000
2006 105,000 2 2 530,000 225,000 410,000
2007 410,000 0 225,000 185,000
2008 185,000 2 3 540,000 225,000 500,000
2009 500, 000 0 225,000 275,000
2010 275,000 | 2 4 590,000 225,000 640,000
2011 640,000 0 225,000 415,000
2012 415,000 0 225,000 190,000
2013 190,000 3 1 410,000 225,000 375,000
2014 375,000 0 225,000 150, 000
2015 150,000 3 2 620,000 225,000 545,000
2016 545,000 0 225,000 320,000
2017 320,000 3 3 620,000 225,000 715,000
2018 715,000 0 225,000 ' 490,000
2019 490, 000 0 225,000 265,000
2020 ° 265,000 | 3 4 660,000 225,000 700,000
2021 700,000 0 225,000 475,000
2022 475,000 0 225,000 | 250,000
2023 250,000 0 225,000 25,000 )

* Assumes annual solids disposal rate of 225,000 yd'. Does not account
for possible increase in site life resulting from settlement of waste.

** Represents approximate year of liner construction. Site stripping and coal removed
for first phase of each cell to begin two years earlier.
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TABLE 4-2

FGD SLUDGE DISPOSAL FACILITY
MONTHLY INSPECTION REQUIREMENTS

" ITEM I - INSPECT FOR o !
| e e . — —————— ]

- - .Y . _ | Adequate Slope Maintenance _ _ _.__ _ __ ___ ___

2 Adeguate Liner Protection/Erosion Control
N — 3 - Adeguate Freeboard

4 Adequate Surface Water Drainage
5 Vector/Rodent Control
& Dust Control
7 Dike Integrity

e - I —. .— -j-ddequate Rooting Soil on Cover - - -
9 Adegquate Vegetation on Cover
10 Adequate Erosion Control on Cover
11 Signs of Seepaée on Perimeter Dikes
12 Adequate Fire Fighting Equipment
13 Proper Egquipment Storage
14 Communications Equipment Operable
15 Road Maintenance Rdequate
1l Adequate Eguipment Available
17 Sudden Drops in Pond Level
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TABLE 4-3

FGD SLUDGE DISPOSAL FACILITY
SEMIANNUAL INSPECTION REQUIREMENTS

MINIMUM INSPECTION
ITEM INSPECT FOR FREQUENC
e —

Groundwater monitoring Locking cap, damaged At the same time as
points - casing, protective routine monitoring

— casing-settlement———=—|-ig-—performed———— —
evidence of tampering,

proper I.D. on well cap,
soil erosion around well-

casing

Final cover inteqrity - Soil erosion, poor Semiannually and
vegetation, rodents and after severe
burrowing animals, rainfall events

excessive settlement

Surface Water Drainage Erosion, sediment Semiannually and
System - buildup, clogged pipes, after severe
integrity of energy rainfall events
dissipaters,
uncontrolled vegetative
growth

Dewatering System - Proper system Semiannually
performance

Survey monuments - Damaged or missing Semiannually
monumants

Perimeter Dikes and Haul Excessive settlement, Semiannually
Roads - reough road surface, soil
erosion

Sedimentation Basin - Sediment buildup, berm Semiannually
erosion
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Technical Memorandum

To: Craig Bleth, Minnkota Power Cooperative, Inc.
From:  Barr Engineering Company

Subject: Review of “DRAFT Specific Site Assessment for Coal Combustion Waste Impoundments at
Minnkota Power Cooperative—Milton R. Young Station”, GEI Consultants Inc., December
2010

Date:  February 15, 2011
Project: 34/33-0014

A site specific assessment of the dam safety of coal combustion waste (CCW) impoundments was
performed at Minnkota Power Cooperative, Inc. (Minnkota) FGD Disposal Facility at the Milton R.
Young Station on October 20, 2010 by GEI Consultants as authorized by the U.S. Environmental
Protection Agency (EPA). Results of the assessment are provided in the “DRAFT Specific Site
Assessment for Coal Combustion Waste Impoundments at Minnkota Power Cooperative—Milton R.
Young Station” (GEI, 2010). The assessment requested ““consideration should be given to analyzing the

divider dike between Cell 2 and Cell 3 for slope stability”.

At the request of Minnkota, Barr Engineering Co. (Barr) has conducted a review and analyzed the slope
stability of the divider dike between Cells 2 and 3. The review/analysis included; (1) determining an
appropriate factor of safety for the divider dike, (2) a re-calculation of the stability based on final design
and the actual conditions and findings since 1994 (when the first analyses were performed), and (3) re-
examining the 1994 analysis to verify it meets the appropriate factors of safety for stability as originally
designed. The following is a brief summary of the findings. Attachment A provides a more detailed
response to the stability issue raised in the “DRAFT Specific Site Assessment for Coal Combustion

Waste Impoundments at Minnkota Power Cooperative—Milton R. Young Station”.

Factor of Safety Review
Since Cell 3 has not yet been constructed, the 95-foot high divider dike between Cell 2 and Cell 3 is a
future condition. When constructed, the dike is a temporary condition and will be essentially “under

construction” during the filling of Cell 3. When Cell 3 is filling, Cell 2 will be undergoing dewatering so
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To: Craig Bleth, Minnkota Power Cooperative, Inc.

From: Barr Engineering Company

Subject: Review of “DRAFT Specific Site Assessment for Coal Combustion Waste Impoundments at Minnkota Power
Cooperative—Milton R. Young Station”, GEl Consultants Inc., December 2010

Date: February 15, 2011

Page: 2

Project: 34/33-0014

that eventually these dikes will no longer function as water retaining structures. Because of the temporary
“under construction” phase of the dike, a factor of safety of 1.3 is allowable. The appropriate Factor of
Safety for “under construction” phase of work is referenced in the Strength of Materials for Embankment
Dams prepared by the United States Society on Dams (USSD), February 2007 (Included in Attachment
C). As shown in the referenced USSD document, a Factor of Safety for Construction and End of
Construction Conditions of 1.3 is accepted by both the Federal Energy Regulation Committee (FERC)
and the U.S. Army Corps of Engineers (USACE).

Re-calculation of Stability with actual conditions and findings since 1994

Barr has updated the slope stability analysis for the planned future interior dike between cells 2 and 3
during the “under construction” phase, when Cell 2 is full and Cell 3 is just being constructed. This
condition was analyzed using 2.5H:1V slopes, 95 feet high excavation, with the excavation to below the
Hagel Coal Bed. The updated soil strengths used in the updated modeling are based on the current design
and the actual conditions encountered in the field over the last 17 years (soil data is provided in
Attachment D). Furthermore, the analysis very conservatively assumes that Cell 3 is excavated to its full
depth below the hagel bed, but remains unfilled, and that a phreatic surface will have developed. The
slope stability under these conditions was modeled and resulted in a factor of safety of 1.82 (Modeling
results are provided in Attachment B). Thus, the modeling of actual conditions indicates that the interior
dike between Cell 2 and Cell 3 meets all standards and regulations for stability and is acceptable for the

planned future design conditions.

Re-examination of the 1994 Analysis

The original design in 1994 contemplated the potential removal of the coal beneath the divider dikes and
constructing the divider dike with the excavated sandstone and claystone placed in a semi-compacted
condition. The stability analysis (Barr, 1994) for this condition had factors of safety of 1.5 or greater for
the interior and exterior dikes—using conservative uncompacted soil strengths (rather than intact
sandstone and/or claystone strengths) and a slope of 3H:1V. The re-created slope stability model with a
dike slope of 2.5H:1V, 95 feet high and the semi-compacted soil strengths, resulted in a factor of safety of
1.31. This factor of safety is acceptable, but of no consequence, since actual conditions are different from
what was assumed in 1994. The actual design condition as it currently exists is to leave the coal in-place

beneath the interior dikes and maintain the intact sandstone and claystone as the dike material.
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To:
From:

Subject:

Date:
Page:
Project:

Craig Bleth, Minnkota Power Cooperative, Inc.

Barr Engineering Company

Review of “DRAFT Specific Site Assessment for Coal Combustion Waste Impoundments at Minnkota Power
Cooperative—Milton R. Young Station”, GEl Consultants Inc., December 2010

February 15, 2011

3

34/33-0014

In summary, the stability review of the interim divider dike between Cell 2 and Cell 3 focused on three

key items; (1) the appropriate Factor of Safety, (2) the resulting Factor of Safety for the as-designed

condition using intact rock strengths, and (3) the resulting Factor of Safety using the “under construction”

conditions presented in the 1994 analysis that allowed Minnkota Power the flexibility to recover the coal

and construct the divider dikes from fill rather than using the intact rock. The review provided the

following conclusions:

1.

2.

3.

A Factor of Safety of 1.3 is appropriate for the divider dikes since the cells are considered “under
construction” because the fully excavated slope to a depth of 95 feet is only temporary.

A detailed analysis depicting actual design and the existing rock strength conditions design with
Cell 2 at capacity yields a Factor of Safety of greater than 1.8 and meets all regulatory guidelines
A review of the 1994 analysis yields an acceptable Factor of Safety of greater than 1.3 if the
intact rock was replaced with semi-compacted fill for the dike material and the dike height is 95
feet high, with a 2.5H:1V back slope, and Cell 2 full of water. This scenario is no longer relevant

for Cells 2 and 3 as soil strengths are better than conservatively assumed in 1994.

The review and analysis of slope stability for the interim divider dike between Cell 2 and Cell 3 confirms
that the dike meets the Factor of Safety criteria established by FERC and the USACE for stability.



Attachment A

Detailed Review of the Stability Analysis
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Technical Memorandum

To: Craig Bleth, Minnkota Power Cooperative, Inc.

From:  Barr Engineering Company

Subject: Attachment A — Detailed Documentation of Slope Stability Review
Date: February 7, 2011

Project: 34/33-0014

The original slope stability analysis was completed by Barr Engineering Co. (Barr) in 1994 as part of the
Permit Application for Minnkota Power Cooperative, Inc. (Minnkota) Milton R. Young Station Flue Gas
Desulfurization (FGD) Sludge Disposal Facility. The original slope stability analysis looked at several
scenarios for the interior and exterior slopes and assumed the entire dike sections would be constructed
with semi-compacted fill material. In all applicable cases, the modeling showed the resulting Factor of
Safety for slope stability would be greater than 1.5 which meets all standards and regulations for stability.
This memorandum has been prepared to provide detailed documentation of the updated slope stability

review for the divider dike between Cells 2 and 3 as requested by Minnkota.

Provided below, a detailed review re-creates the original slope stability analysis performed in 1994. The
review determines the original assumptions are far too conservative and do not replicate actual conditions
found in the field. However, the original assumptions are utilized to show the Cell 2-3 divider dike meets
the applicable Factor of Safety for stability utilizing the conservative “minimum” conditions.
Additionally, the divider dike was modeled using data obtained from field conditions encountered over
the last 17 years. The updated model depicting actual conditions shows the resulting Factor of Safety for
stability exceeds all standards and regulations. The following paragraphs provide the detailed

documentation of the review.

Summary of Barr’s 1994 Slope Stability Analysis—Conservative assumptions were used to
assess slope stability and factors of safety were found to be acceptable

Preliminary designs were developed for Cells 1, 2, and 3 in 1994 as part of the Minnkota Power
Cooperative FGD Permit Application to the North Dakota State Department of Health (Barr, 1994). As



To: Craig Bleth, Minnkota Power Cooperative, Inc.

From: Barr Engineering Company

Subject:  Attachment A - Detailed Documentation of Slope Stability Review
Date: February 7, 2011

Page: 2

Project: 34/33-0014

part of the preliminary design, computations were provided for storage volumes, seepage through

proposed liner, and slope stability.

The software program Slope/W (stability model developed by GeoStudio) was utilized to model the factor
of safety of proposed dikes based on soil strengths from soil laboratory testing. Stability models were
performed for both the interior cell and exterior slopes. Interior slopes were assumed to be 2.5H:1V and
have a max height of 30 feet due to ash buttress and phased construction. The following interior cases

were modeled:

Rapid Liner Construction (Case 1)

Liner Construction (Case 2)

Facility Operations — Early Stages (Case 3a and 3b)
Facility Operations — Late Stages (Case 4)

Liner Failure-Rapid Drawdown (Case 5)

© gk~ w D PE

Deep Rotational Failure (Case 6)

In each of these cases total and effective soil strengths for the entire embankment were assumed to be
equal to strengths for those of the liner material. As a result the stability models are conservative as
subgrade soils are anticipated to have higher strengths than the clay liner. Soils strengths assumed for

interior dike stability modeling are presented below in Table 1.

Table 1. Interior Dike Soil Strength Parameters Assume din 1994 Analysis

Soil Unit Weight (pcf) Friction Angle (deg) Cohesion (tsf)
Effective 94 23.9 0.16
Total 115 19.4 0.05

Exterior slopes were modeled at 3H:1V at a height of 95 feet. Models for the exterior dikes assumed an
ineffective liner with a phreatic surface developed from a maximum pool on the interior slope to the
exterior toe. Average and minimum soil strengths were applied to three soil types for the exterior

analyses. Table 2 presents the soil strengths assumed in the 1994 models.
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To: Craig Bleth, Minnkota Power Cooperative, Inc.

From: Barr Engineering Company

Subject:  Attachment A - Detailed Documentation of Slope Stability Review
Date: February 7, 2011

Page: 3

Project: 34/33-0014

Table 2. Exterior Dike Soil Strength Parameters Assumed in 1994 Analysis

Minimum Strength Average Strength
Layer Unit Parameters Parameters
Weight Friction Cohesion Friction Cohesion
(pcf) Angle (tsf) Angle (tsf)
(deg) (deg)
Liner 130 25 0 25 0
Soil 1 127 27 0 31.6 0
Soil 2 127 27 0 31.6 0

Results of the exterior dike modeling show all cases met a factor of safety greater than 1.5 (Barr, 1994).
Similar to the interior dike modeling the exterior models are believed to be conservative given that the
native subgrade is anticipated to be stronger and the affects of clay liner are not accounted for in the

original modeling.

Given the results from the 1994 modeling the dike designs were deemed adequate for both interior and

exterior dikes. Consequently, all cells are deemed safe even assuming very conservative conditions.

The actual facility was constructed in a manner that increased overall slope stability
Currently, Cells 1 and 2 are constructed to the full height. Cell 3 has not been constructed, but some
excavation (up to 30-feet) has occurred on the downstream side of the Cell 2, Cell 3 dike. No instabilities

were observed during the construction of the interior divider dike between Cell 1 and 2.
The exterior slopes were modified to 4.5H:1V due to soil material balance issues.

Passive design elements prevent saturated dike conditions. The facility has also been constructed with
drainage features that improve slope stability, and help to ensure that the conservative conditions modeled
(saturated dike condition) never occur. The exterior dikes, below the Hagel Bed elevation are designed
and constructed with a layer of granular random fill and a graded filter at the toe of the exterior dike, to
allow water to drain effectively and safely from the Hagel Bed. Thus, protecting against a saturated dike
with a passive system—and thus preventing one of the conservative assumptions used in the stability

modeling. In addition, the facility design and the construction of Cell 1 and 2 also include an active,
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mechanical system that could be utilized to drain water from the Hagel Bed. A drain system has been
placed at the base of the Hagel Bed coal, adjacent to the clay line—while appreciable amounts of water
have never been present in the Hagel Bed, the system is designed as a contingency control measure that

could be used to remove water from the Hagel Bed should it accumulate.

Actual soil conditions are better than the “minimum” soil conditions modeled in 1994. It is important to
note that the interior divider dikes are constructed in an area of cut, not fill, and the natural soils are
competent claystones, sandstones, and siltstones (Carlson, 1973 and Barr, 2010). The natural soils above
the Hagel Bed transition from predominantly clay in Cell 1 to predominantly sand in Cell 3. The analysis
for the “minimum” soil conditions assumed clay placed 95 feet high. Actual conditions show maximum
fill is only about 30 feet and soil conditions have improved in Cell 3. Data documenting the improved
soil conditions is provided in Attachment D.

When the 1994 slope stability modeling results are reviewed and evaluated, it is important to consider the

following conservative assumptions were used in the analysis.

e The 1994 models assumed a liner system which has essentially failed. With additional effort, the
actual hydraulic conductivities (minimum required hydraulic conductivity to liner is 1.0x10-7
cm/sec) could be incorporated, which would be anticipated to drop the modeled phreatic surface,
thus creating a more stable model of actual conditions.

e The 1994 models assume a single soil strength applies to the entire embankment. In reality
approximately 30 feet of placed fill overlies native ground. The embankment material is
documented to have a minimum compaction of 95% proctor and is document to primarily consist
of clayey sand (Barr, 2009). Ranges of angle of friction values for dense sand range between 35
and 40 degrees for rounded sand (Das, 1998). The minimum of this range is greater than any
angle of friction values used in previous modeling.

e The native material underlying the placed embankment fill is composed of claystone and
sandstone. Boring logs [Barr, 2010] describe the native material as hard, well-cemented
interbedded layers of clay, silt, and sandstone. These native soils are part of the Tongue River

formation. Some sandstone layers within this formation have been described as being very well
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cemented and cap high buttes and ridges in the area (Carlson, 1973). Consequently, the strength
of these materials most likely includes a tensile strength and higher angle of friction than

previously modeled in 1994. Consequently the current modeled conditions are conservative.

The existing divider dike between Cell 2 and Cell 3 are only 30-feet high on the
downstream slope and are adequately modeled by the 1994 modeling

The existing dike is currently not constructed to its full height. Side slopes are 2.5H:1V as both are
designed to be interior slopes with a compacted clay liner. Currently, the maximum height from native
ground is approximately 30 feet near the west edge. Correspondingly, the maximum thickness of placed
fill is approximately 30 feet. Below 30 feet the embankment is native ground. Per geotechnical
investigations the material consists of claystone and sandstone most likely part of the Tongue River
Formation (Carlson, 1973). The dike is constructed primarily of sand and sits on native claystone and
sandstone (Barr, 2010). All fill placed is compacted to 95% standard proctor (Barr, 2009), is

documented, and was supervised by a field engineer.

The dike in its current state is adequately assessed by the 1994 slope stability modeling. The current dike
is in effect acting as an exterior dike, however, the interior dike stability analysis still applies to the
current conditions observed at the site given the 2.5H:1V slope and approximate 30 feet high dike. The
1994 interior dike stability assumes weaker strength parameters and meets minimum required factor of
safety conditions. Therefore existing modeling applies to the current site condition and indicates slope

stability to be adequate for the existing dike.

Using the conservative 1994 assumptions, the future divider dike between Cell 2 and
Cell 3 provides a factor of safety of between 1.31 (minimum soil strength) and 1.56
(average soil strengths), which is adequate for construction and at the end of
construction (minimum factor of safety recommended is 1.3)

While final design of Cell 3 has not been completed, Barr has performed an updated stability analysis per
Minnkota’s request to review a dike condition with 2.5H:1V slope on both sides of the interior dike, with

a maximum water pool elevation in Cell 2, and with Cell 3 excavated to below the Hagel Bed.

This modeling was done using Slope/W in GeoStudio 2007 (latest version of the software utilized in

1994). First, the original 1994 models were recreated with the current software to verify results. Then a



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

To: Craig Bleth, Minnkota Power Cooperative, Inc.

From: Barr Engineering Company

Subject:  Attachment A - Detailed Documentation of Slope Stability Review
Date: February 7, 2011

Page: 6

Project: 34/33-0014

model was created explicitly for the 2.5H:1V downstream slope. Model results are presented in
Attachment B and in Table 3 below.

Factor of safety recommendations summarized in United States Society on Dams, “Strength of Materials
for Embankment Dams” (USSD, 2007) indicates that recommended minimum factor of safety for loading
conditions at the end of construction are 1.3 per the United States Army Corp of Engineers (USACE),
Tennessee Valley Authority (TVA), and FERC. (Selected pages from USSD document are included in
Attachment C).

Table 3. Summary of Stability Modeling

Condition Modeled FofS FofS
(Average Strength Values) (Minimum Strength Values)
3:1 (95 ft) — original 1994 results 1.83-1.97 1.54-1.63
3:1 (95 ft) - 2011 1.79 1.48
2.5:1 (95 ft) - 2011 1.56 1.31

Note: 1.3 is the acceptable factor of safety for construction and after construction.

These models recreated the 1994 factor of safety results in an acceptable manner—see the first two lines
of Table 3.

When the 1994 modeled assumptions were modified only to account for the downstream slope, the results
indicate that both the average and minimum soil strength values for the 2.5:1 slope with 95 foot high dike
exceed the recommended minimum factor of safety value (1.3). However, conditions encountered in the

field over the last 17 years do not match the “minimum” or “average” strength values.

Using assumptions representing actual soil and design conditions (phreatic surface), the
future divider dike between Cell 2 and Cell 3 provides a factor of safety of 1.82

Models were also updated applying some estimated strength parameters which represent actual soil
conditions and stratigraphy in the field. Table 4 summarizes the soil strength parameters assumed and
used in the model update. Additionally, hydraulic conductivity was added to the model to simulate the

effect of the clay liner.
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Table 4. Summary of Estimated Actual Conditions Strength Properties

Sail Unit Weight Angle of Friction | Cohesion | Hydraulic Conductivity
(pcf) (deg) (tsf) (ft/s)
Liner" 130 25 0 3.3*10°
Embankment Fill* 127 35 0 3.3*10"
Claystone® 127 27 3.1 3.3*10°
Sandstone® 127 38 5° 3.3*10"
Hagel Formation® 127 29.8 5° 3.3*10°

! Liner properties are same as previous modeled properties (Barr, 1994).

2 Embankment fill strength properties are based on published ranges for dense, rounded sand grains (Das,
1998).

¥ Claystone strength properties are taken from published values of siltstone and shales (Goodman, 1989).

% Sandstone strength properties are taken from published values of sandstone (Goodman, 1989).

® Hagel formation strength properties are taken from published values for coals in Western Canada
(Gentzis, 2007).

® Cohesion values for sandstone and Hagel formation are assumed. Values selected are significantly less
than values published.

The model was also updated to provide results that more closely depict actual conditions. Actual

conditions include: an embankment composed of placed fill, claystone, Hagel formation, and sandstone.

Layer thicknesses and contact elevations are based on topography and boring logs (Barr, 2010).

Additionally, hydraulic conductivity was included in the stability model using Seep/W. The phreatic

surface determined from seepage modeling was imported into the stability model (The model

conservatively assumes the cells will not be dewatered, thus, a phreatic surface will occur in the

embankment). Stability models were performed for a 3:1 slope and a 2.5:1 slope, both with a dike height

of 95 feet. Table 5 presents the resulting factor of safety values for the actual conditions.

Table 5. Summary of Assumed Actual Conditions Stability Modeling

Model Condition Factor of Safety
3:1 Slope (95 ft.) 2.15
2.5:1 Slope (95 ft.) 1.82
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Conclusion

The review determines the original 1994 stability analysis provided a basis to allow adjustments to the
original design to account for changing field conditions. The review also determined the original stability
analysis was very conservative and does not depict actual conditions encountered. The divider dike
between Cell 2 and 3 was analyzed using the “minimum” conditions from the original stability analysis as
well as utilizing conditions that more closely depicted actual conditions encountered over the past 17
years. In both cases, the Factor of Safety for stability exceeded the required 1.3 which is accepted by the
USACE and FERC for construction and post construction conditions (USSD 2007).
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Geo-Studio Stability Model Results
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Selected Pages from USSD 2007 Document
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Table 9. Factors of Safety for Embankment Dams

Agency

Loading Condition

Stress Parameter

F.S.

USACE

During Construction and End of
Construction

Total and Effective

1.3

Long-term (Steady seepage, max.
storage pool, spillway crest or top
of gates

Effective

1.5

Max. Surcharge Pool

Effective

1.4

Sudden Drawdown from Max.
Surcharge Pool

Total and Effective

1.1

Sudden Drawdown from Max.
Storage Pool

Total and Effective

1.3

Sudden Drawdown when Routine
Operating Condition (Pumped
storage facility

Total and Effective

1.4-1.5

USBR

End of Construction — Pore
pressures in embankment and
foundation with laboratory
determination of pore pressure
and monitoring during
construction.

Effective

1.3

End of Construction ~ Pore
pressures in embankment and
foundation with no laboratory
determination and no monitoring
during construction.

Effective

1.4

End of Construction — Pore
pressures in embankment only
with or without field monitoring
and no laboratory determination.

Effective

1.3

End of Construction

Undrained (Total)

1.3

Steady-State Seepage from
Active Pool

Effective

1.5

Operational — Max. Pool Level

Effective or
Undrained

1.5

Operational — Rapid Drawdown
from Normal Pool

Operational — Rapid Drawdown
from Max. Pool

Unusual

Effective or
Undrained

13

1.3

1.2
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Table 9. Factors of Safety for Embankment Dams (continued)

Agency Loading Condition Stress Parameter F.S.
NRCS I. End of Construction Total f OT IMpervious; 1.4
effective for pervious
II. Rapid Drawdown Composite 1.2
II1. Steady Seepage — Normal Composite 15
Pool
IV. Steady Seepage with
Earthquake Total 1.1
FERC End of Construction Total 1.3
Sudden Drawdown from Max. Effective and Total 11
Pool
Sudden Drawdown from Effective and Total 1.2
Spillway Crest
Steady Seepage — Max. Storage Effective and Total 15
Pool
Steady Scepage — Surcharge Effective and Total 1.4
Pool '
Earthquake — Steady Seepage Effective and Total >1.0
TVA End of Construction Total 1.3
Sudden Drawdown Total 1.2
Steady Seepage — Normal Total 1.5
Operating Condition
Steady Seepage — Flood Total 125
Surcharge Pool
California Post Construction Total 1.25
DSOD Steady Seepage (Full Pool) Effective 1.5
Steady Seepage (Partial Pool) Effective 1.5
Sudden Drawdown Total 1.25
Pseudostatic Total 1.1
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Attachment D

Existing Soil Conditions near the Cell 2-3 Divider Dike
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Client Minnkota Drill Contractor Braun Intertec LOG OF Bo"gnggrg;g(F)‘!
Project Name FGD Pond Cell 3 Phase 0 Drill Method HSA DRAFT
Number 34330014 Drilling Started 8/17/09 Ended 8/17/09 Elevation 2055.0
Location Cell 3 Logged By JLS4 Total Depth 63.0
T o
Ex oW >
[any
DEPTH (24 2 ¢ | 518 ELEV.
~ 8 = Blows/6 in. @ 5 o DESCRIPTION
FEET [T & % § < E FEET
5% 3 =
1 3665 Darmp 0-6": Sandy Lean Clay, plastic, brown (10YR 5/3). N
T 2 78z Dame oL 2-4'": Interbedded with several thin (0.01") fine sand layers. L
E 4-8-7-8
i 3 3-4.3-4 Damp 5-7': Iron Staining, strong brown (10YR 5/8). — 2050
4 Rock |* 21 6-7" Siltstone, with clay, little to some 5-30% fine sand, lignite coal L
B 3-3-2-2 Damp Goal fragments, friable, hard, poor recovery, gray (10 YR 6/1).
10— 5 Derp oa 7-10.5": Lignite Coal, carbonaceous, poor recovery, black (10YR 2/1). B
10.5-54'": Claystone, interbedded with Siltstone and Sandstone, hard, -
N 6 cemented, sand, silt, and clay content varies throughout section, sand
content varies from little to some 1 to 30%, sand content appears to increase [
h 7] Dam with silt content, grey (10 YR 5/1). L 5040
] P 13-22.5'": Siltstone, with clay and little 5-12% fine sand, hard, friable, stratified,
brown (10 YR 5/3) with grey (10YR 6/1). L
_ Rock
L 2ol 7
E ~22.5" Color change from brown (10YR 5/3) to grey (10YR 6/1). | -
7] 22.5-24.5' Stratified
: Damp — 2030
8 —
U Damp e . . . -
o 30— Rock 29.2-29.3": Siltstone, with clay and fine sand, light gray (10YR 7/1).
(o 11 -
— 2020
Damp -
} 40—
H i 41-42.5': Claystone, carbonaceous, hard, black (10YR 2/1). B
42.4-42.5'"; Lignite Coal, carbonaceous, black (10YR 2/1). =
: N 10 43-49'": Siltstone, with clay and little to some 5-30% fine sand, friable, hard,
] gray (10 YR 6/1). — 2010
| Dame - | 49-63': Sandstone, fine grained, with fines, stratified, hard, friable, thin lignite
50 s
» .- --| stringers, gray (10YR 6/1). L
S B - --| 51-54': Siltstone, with clay and little to some 5-30% fine sand, crumbles,
= -+ | hard, friable, gray (10 YR 6/1). -
- - 11 :
(’5D L — 2000
ﬂ © N Rock |
g N L
n =3 1 N
o Moist s -
o PPN
m it 12 s -
2 | N
o} .
< n
m 3 _ End of Boring - 63 feet
3 L
SDE
S .
E Barr Engineering CQ- Remarks: Driller, Kyle Haag
2 4700 W 77th St. Suite 200
o Edina, MN 55435
> Telephone: 952-832-2600
[ .
g Fax: 952-862-2601 Additional data may have been collected in the field which is not included on this log.
w




Client Minnkota Drill Contractor Braun Intertec LOG OF Bo”g_lgEgrg:gg%
Project Name FGD Pond Cell 3 Phase 0 Drill Method HSA DRAFT

Number 34330014 Drilling Started 8/18/09  Ended 8/18/09  pgiovation 2072.0

Location Cell 3 Logged By _JLS4 Total Depth  69.0

DEPTH ELEV.

Blows/6 in. DESCRIPTION

FEET

Moisture

FEET

SAMP. LENGTH
& RECOVERY
ASTM
LITHOLOGY

- SAMP. NUMBER
Q)
3

459 Damp 0-7.5": Lean Clay, some silt and trace fine sand, grayish brown (10YR 5/2)
- 61116 Dam with brown mottling (10YR 5/3). Lean Clay transitions to Silty Lean Clay with |— 2070

P increasing depth, iron staining, dark yellowish brown (10YR 4/4).
7] Damp 6.5'": Clayey Sand, thin layer (0.1' thick). r

N
Q
=

HoCcK 1

7-7.5". Sandstone, not fryable, well cemented, light gray (10YR 6/1). -
7.5-21": Claystone, interbedded with Siltstone, hard, clay and silt content
varies throughout section, sand content varies throughout section from little [~
to some 1 to 30 %, sand content appears to increase with silt content, grey
(10 YR 5/1).

7.5-10.5": Siltstone, with clay and little to some fine sand, hard, gray (10YR |
5/1).
13.5": Thin lignite stringer r

Damp

. 4 Rock

Damp

i ; 21-29' Lignite Coal, carbonaceous, very dark brown (10YR 2/2) L2050

Coal

Dame 29-69'": Claystone, interbedded with Siltstone and Sandstone, hard, well L

cemented, sand, silt, and clay content varies throughout section, sand
content varies from 1 to 30%, sand content appears to increase with silt — 2040
content, color varies, grey (10 YR 5/1, 10 YR 6/1) and greenish grey (Gley 2,
5/1).

30': Thin lignite stringers (0.02' thick). L
31.5-34": Siltstone, with clay and trace fine sand, well cemented, friable,
stratified, gray (10YR 5/1). =
34.5-37.5": Siltstone, with clay, little 5-12% fine sand, friable, hard, gray (10
YR 6/1).

34-34.5'": Sandstone, with fines, hard, friable, gray (10YR 6/1). L 2030
36.5-37": Mudstone, low plasticity, wet.
42-43.5'": Sand Stone, well cemented, not friable, very hard, dry, light gray =
(10YR 6/1).

44.5-48'": Siltstone, with clay and little 5-12% fine sand, hard, friable, gray (10
YR 6/1). L
47.5-47.7": Limestone, well cemented, not friable, very pale brown (10YR
8/2). =
48-56'": Claystone, stratified.

Damp

Damp Rock

56-57': Siltstone, with trace to little fine sand, friable, gray (10YR 6/1).

Damp

i b 84-65" Claystone, carbonaceous, hard, black (10YR2/1). _ _ _ _ _ _ _ A
65-69": Claystone, with silt and little to some fine sand, hard, greenish gray |-

(Gley 2 10BG 5/1).

Neaale
MOCKT

10

| | End of Boring - 69 feet i
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Barr Engineering Co. Remarks: Driller, Kyle Haag
4700 W 77th St. Suite 200
Edina, MN 55435
Telephone: 952-832-2600
Fax: 952-862-2601

Additional data may have been collected in the field which is not included on this log.

ENVIRO LOG 5 (5/27/04) 34330014.GPJ BARR JAN06.GDT 11/12/09




-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

Client Minnkota

LOG OF Boring 09-003

Drill Contractor Braun Intertec

SHEET 1 OF 1
Project Name FGD Pond Cell 3 Phase 0 Drill Method HSA DRAFT
Number 34330014 Drilling Started 8/18/09 Ended 8/19/09 Elevation 2057.5
Location Cell 3 Logged By JLS4 Total Depth 65.0
T o
=2 oW >
oL o (O]
DEPTH |24 = _ S | =19 ELEV.
aQ =z Blows/6 in. @ P DESCRIPTION
oo = 3 2B e FEET
5% 3 -
1 459 Damp 0-6": Silt with Clay, trace fine grained sand, dark yellowish brown (10YR 5/4).
- 5814 b 1' Thin layer of Clayey Sand.
5 14 amp ML 3.5-3.8": Sandy Silt. B
7] Damp 4 to 6' Carbonaceous fractures.
i Top (0 to 1') Sandy Lean Clay, brown (10YR 5/3). -
6-14: Lignite Coal, carbonaceous, black (10YR 2/1). L 5050
3 L
10— Moist Coal
1 Dame 14-50': Claystone, interbedded with Siltstone and Sandstone, typically
E fractures, cohesive, cemented, clay and silt content varies throughout B
section, sand varies from 1 to 40%, sand content appears to increase with | _ 2040
7] silt content, color transitions from brown (10YR 5/3) to gray (10 YR 5/1).
20— 4 Rock 16-23.5": Claystone, with silt and fine sand, weathered transition zone, o
stratified, hard, brown (10YR 5/3).
. Damp | ~23.5"Color change from brown to gray | i
| br 23.5-25.5": Claystone, with silt, some 12-30% fine sand, hard, stratified, gray |-
Y (10YR 5/1).
i Moist 25-27": Sandstone, well cemented, not friable, hard, fine grained, light grey =~ [— 2030
5 (10YR 7/1).
30— 27-28'": Sandstone, fine grained, with silt, friable, hard, gray (10YR 6/1).
- Rock B
1 Damp 34-42.5': Siltstone, with clay and some 12-30% fine sand, cemented, hard,
E friable, stratified, gray (10YR 5/1).
_ — 2020
40— 6 B
] Damp
N 45.5-47': Claystone, silt, carbonaceous, fractures, hard, black (10YR 2/1).
_ 7 47-50': Siltstone, clay, some >30% fine sand, non-plastic, homogeneous, — 2010
friable, dark gray (10YR 4/1). L
50 bamp ---+| 50-65' Sandstone, fine grained, with fines, hard, friable, sand content appears
B - - -| to increase with depth, gray (10YR 6/1). B
_ . [
] Rock | — 2000
60 Dy .. .| 60-62.5": Sandstone, well cemented, not friable, dry, fine grained, light grey
- 9 <o (10YR 7).
_ Moist -+ | 63-63.3": Limestone, cobble, very pale brown (10YR 8/3). -
| End of Boring - 65 feet B
_ — 1990

ENVIRO LOG 5 (5/27/04) 34330014.GPJ BARR JAN06.GDT 11/12/09

Barr Engineering Co.
4700 W 77th St. Suite 200
Edina, MN 55435
Telephone: 952-832-2600
Fax: 952-862-2601

Remarks: Driller, Kyle Haag

Additional data may have been collected in the field which is not included on this log.




Client Minnkota Drill Contractor Braun Intertec LOG OF Borlg%g?;gg‘}
Project Name FGD Pond Cell 3 Phase 0 Drill Method HSA DRAFT
Number 34330014 Drilling Started 8/20/09 Ended 8/20/09 Elevation 2083.0
Location Cell 3 Logged By JLS4 Total Depth  80.0
T o
=2 oW >
DEPTH |25 £ 2 | 518 ELEV.
4 8 = Blows/6 in. @ 5 o DESCRIPTION
: - <)
FEET (2T o 2 < E FEET
5% 3 -
1 335 Damp 0-9': Sandy Lean Clay, fine grained sand, medium plasticity, brown (10YR |
T 5 5-7-9- Damp 5/3). Interlayered with thin Iaygrs of Clayey Sand, from 0-2.5', 2.9-3.7', 4-5'), | 2080
i 5 5.7.9- Damp oL brown (10YR 4/3). Top 0-0.6' includes roots. i
: . 4-8-8-7 Damp L
10— Dame 9-13' Clayey Silt, with trace fine sand, iron staining, strong brown (7.5YR 5/6),
i 5 ML from 9 t010', brown (10YR 5/3). r
. oL 13-16'": Lean Clay, medium plasticity, color transitions with depth from grayish 2070
] Damp brown (10 YR 5/2) with strong brown mottling to gray (10YR 5/1) with dark B
=|\brown brown mottling. IR
T 16-30': Claystone, interbedded with Siltstone, hard, clay and silt content B
h 20— 6 varies throughout section, stratified, sand content ranges from 1-30%, sand
i content appears to increase with silt content, Color transitions in color from [~
z dark brown (10YR 3/3) to gray (10 YR 5/1). L 5060
Damp -
m | 26.5-26.7': Concretion, well cemented, not friable, white (10 YR 8/1), thin B
= bands of pyrite. L
E 30— 7 n29-29.1'": Scoria, hard, well cemented, not friable, reddish brown (5YR 4/4).
B 30-37": Lignite Coal, carbonaceous, black (10 YR 2/1)
: 1 — 2050
Moist =
u E Dame 37-42.5": Claystone, interbedded with Siltstone, hard, clay, silt, and sand
40— 8 content varies throughout section, stratified, sand content ranges from N
O 1-30%, sand content appears to increase with silt content, Color transitions in |-
N =] color from brown (10YR 4/3) to gray (10 YR 5/1). 5040
- _ - !| 42.5-52": Sandstone, fine grained, with fines, hard, friable, sand and fine
| Moist - | content varies throughout section, gray (10YR 6/1). B
1 Rock |1 i
98] so-| W o [
> 1 Moist = 52-80": Claystone, interbedded with Siltstone, hard, clay and silt content — 2030
1 bam varies throughout section, sand content varies throughout section from 10to |
H i amp 30%, sand content appears to increase with silt content, color varies, grey (10
] YR 5/1, 10 YR 6/1) and greenish grey (Gley 2, 5/1). r
I 52-54'": Siltstone with clay and some 12-30% fine sand, hard, friable, L
60— 10 stratified, gray (10 YR 6/1).
‘ '- i 53.8": Claystone, with gravel, thin layer, coarse, angular gravel. B
56.2-56.4": Limestone, well cemented, not friable, yellowish brown (10YR — 2020
7] . 5/8).
m o - Mot Rock 57.2-57.3": Limestone, well cemented, not friable, yellowish brown (10YR
o | 5/8). B
q g 63-67": Siltstone, clay, little 5-12% fine sand, friable, stratified, hard, gray (10 |-
- 70— 11 YR 6/1). -
8 ] b ==72-73" Claystone, carbonaceous. hard, fractures, dark brown (10YR 8/3). _ 12010
S 7] Dam Rock F 73-75": Claystone with silt and little fine sand, hard, greenish gray (Gley 2 B
3 - i =—\foBG51). T
n g _ 12 Moist 77-79" Siltstone, clay with some 12-30% fine sand, friable, hard, gray (10 YR [
o0 | Moist E=—=1 6/1). -
m 2 80 Damp \79-79.5": Sandstone, fine grained, with fines, hard, gray (10YR 6/1). [
g N End of Boring - 80 feet L2000
i R -
3
5 .
: E Barr Engineering Co. Remarks: Driller, Kyle Haag
o 4700 W 77th St. Suite 200
g Edina, MN 55435
3 Telephone: 952-832-2600
o .
g Fax: 952-862-2601 Additional data may have been collected in the field which is not included on this log.
w
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Client Minnkota

LOG OF Boring 09-005

Drill Contractor Braun Intertec

SHEET 1 OF 1
Project Name FGD Pond Cell 3 Phase 0 Drill Method HSA DRAFT
Number 34330014 Drilling Started 8/19/09 Ended 8/19/09 Elevation 2070.0
Location Cell 3 Logged By JLS4 Total Depth 65.0
T o
=2 oW >
O m
DEPTH 24 = e 1518 ELEV.
-8 = Blows/6 in. @ 5 o DESCRIPTION
QW o =} < | T FEET
FEET S & &£ = E
(jf) o3 % _|
1 A0 WorsT 0-4": Sandy Lean Clay, medium plasticity, dark grayish brown (10YR 4/2).
- 10-11-18- Dam cL Interlayered with thin layers of fine to medium grained sand, 1.2-1.5' and -
5 amp 3.5-3.6', olive yellow (2.5YR 6/6) and Clayey Silt/ Sand, fined grained sand,
7] Damp ~1\3.8-4.0', yellowish brown (10YR 5/8). m
_ 4-18'": Claystone, fractures, interbedded with Siltstone, cohesive, hard, clay L
3 and silt content varies throughout section, stratified, sand content varies from
b 1 to 20%, sand content appears to increase with silt content, color transitions
10 Do from brown (10YR 4/3) to gray (10 YR 5/1). | 5060
Rock
18 pare ~757 Color changé from brown to gray_ |
= 15-18": Claystone, with silt and little 5-12% fine sand, fractures, hard, gray
. Moist (10YR 5/1). B
) 16.1": Claystone, thin layer of Gravel, fine, rounded.
20— Moist \16.3': Claystone, thin layer of Gravel, fine, rounded. [_ 2050
B Coal 18-26": Lignite Coal, carbonaceous, black (10 YR 2/1). -
_ ] | L
i Moist 26-33": Claystone, fractures, Interbedded with Siltstone and Sandstone,
E Damp cohesive, hard, clay and silt content varies throughout section, sand content |-
Rock varies from 1 to 40%, sand content appears to increase with silt content, light
30— Damp gray (10 YR 7/1), and grey (10YR 6/1, 10YR 5/1). — 2040
| 28-40'": Siltstone, with clay and some 12-30% fine sand, friable, hard, gray
=1 (10YR 6/1).
B -+[|80-31.5": Sandstone, fine grained, with fines, hard, friable, sand and fine -
6 Rock |+ content varies, gray (10YR 6/1).
7] 0CK |- - 1131,5-33": Siltstone, with clay and some 12-30% fine sand, friable, hard, gray
| Moist ~I{(10YR 6/1). L
—1133-38.5': Sandstone, fine grained, with fines, hard, friable, sand and fine
40— Damp = \content varies throughout section, gray (10YR 6/1). — 2030
| 38.5-65": Claystone, fractures, interbedded with Siltstone, hard, clay and silt
content varies throughout section, sand content varies from 1 to 40%, sand
- content appears to increase with silt content, color is grey (10YR 6/1, 10YR L
7 5/1).
7] 38.5-41": Siltstone, with clay and some 12-30% fine sand, fryable, hard, gray [
| (10YR 6/1). N
50— Damp — 2020
— Rock L
8
i Damp 54-56': Siltstone, with clay and some 12-30% fine sand, friable, hard, gray
- (10YR 6/1). -
60— 9 Damp 58.5-60.5": Claystone, carbonaceous, hard, dark brown (10YR 3/3). L o010
60.5": Claystone, color transitions from dark gray (10YR 4/1) to gray (10YR
N Damp 6/1)
_ — 63-65": Siltstone, with clay and some 12-30% fine sand, friable, hard, gray L
Moist —(10YR 6/1). A
b End of Boring - 65 feet B

ENVIRO LOG 5 (5/27/04) 34330014.GPJ BARR JAN06.GDT 11/12/09

Barr Engineering Co.
4700 W 77th St. Suite 200
Edina, MN 55435
Telephone: 952-832-2600
Fax: 952-862-2601

Remarks: Driller, Kyle Haag

Additional data may have been collected in the field which is not included on this log.




Testing - Exploration - Engineering

Construction Materials Testing, Geotechnical, Geosynthetics, Geoenvironmental, Drilling

TO: Mr. Joe Kessel DATE: April 23, 2008
Baranko Bros, Inc. : PROJECT NO: GEO0-040821
P.O. Box 0820 ' COPIES TO: Minnkota Power Coop
Dickinson, ND 58602-0820 . Barr Engineering Co
PROJECT: Minnkota FGD Pond - Cell 2 Phase |ll

Center, North Dakota

DENSITY TESTS OF COMPACTED FILL

TEST NUMBER: ®RFEI3D RF-14 RF-15
DATE TAKEN 4/23/08 T 4/23/08 4/23/08
ASTM: D2488-00 DESCRIPTION Clayey Sand, Clayey Sand, Clayey Sand,
AND IDENTIFICATION of SOILS trace of gravel, trace of gravel, trace of gravel,
(Visual-Manual Procedure): brown brown brown
2008 (SC-1) 2008 (SC-1) 2008 (SC-1)
LOCATION: Embankment fill, Embankment fill, Embankment fill,
) Station 24+95, Station 23+00, Station 21+90Q,
35' West of 50' West of 55' West of
RF-F Line RF-F Line RF-F Line
ELEVATION OF TEST: 2071 2072 2072

DEPTH BELOW EXISTING GRADE: 1.0/ 1.0 1.0’

FIELD DENSITY DETERMINATION:
ASTM: D2922-01 Density of Soil-Aggregate in Place by Nuclear Density Methods (Shallow Depth), Direct Transmission

Dry Density (pcf) 107.9 106.7 107.1
Moisture Content (%) 17.9 " 146 14.5
Plus #4 Material (%) 1 1 1
Probe Depth (inches) 12 ' 12 12
Operator M. J. Tschosik M. J. Tschosik M. J. Tschosik
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D698-00a, Method "A" .
Maximum Dry Density (pcf) 110.0 110.0 110.0
Optimum Moisture (%) 17.4 17.4 17.4
COMPAGCTION TEST RESULTS:
Compaction (%) : 98.1 97.0 974
Specified Compaction (%) 95 95 95
Specified Moisture (%) 13.3 - Min 13.3 - Min 13.3 - Min

ATTENTION: Density tests are valid atthe location and elevation of the test only. No representation is made as to the adequacy
of fill and compaction at locations and elevations other than those tested. The test locations and number of tests were selected
by Baranko Brothers. Compastion and moisture content meet project specifications in the above test areas.

* GEOSERV, INC.
3100 EAST BROADWAY AVENUE + BISMARCK, ND 58501 PHONE 701-223-81489°
P.O. BOX 31539 *» BISMARCK, ND 58502-3159 FAX 701-223-2372

geoservinc@quest.net



Testing - Exploration - Engineering

Construction Materials Testing, Geotechnical, Geosynthetics, Geoenvironmental, Drilling

TO: Mr. Joe Kessel
Baranko Bros, Inc.
P.O. Box 0820
Dickinson, ND 58602-0820

DATE: April 24, 2008
PROJECT NO: GEO-040821
COPIES TO: Minnkota Power Coop

Barr Engineering Co

PROJECT: Minnkota FGD Pond - Cell 2 Phase lli
Center, North Dakota
DENSITY TESTS OF COMPACTED FILL
TEST NUMBER: ‘ RF-17 RF-18
DATE TAKEN 4/24/08 4/24/08 4/24/08
ASTM: D2488-00 DESCRIPTION Clayey Sand, Clayey Sand, Clayey Sand,
AND IDENTIFICATION of SOILS trace of gravel, trace of gravel, trace of gravel,
{Visual-Manual Procedure): brown brown brown
2008 (SC-1) 2008 (SC-1) 2008 (SC-1)
LOCATION: Embankment fill, Embankment fill, Embankment fill,
Station 24+80, Station 22+80, Station 21+43,
40" West of 50" West of 60' West of
RF-F Line RF-F Line RF-F Line
ELEVATION OF TEST: 2075 2075' 2075
DEPTH BELOW EXISTING GRADE: . 1.0 1.0° 1.0’

FIELD DENSITY DETERMINATION:

ASTM: D2922-01 Density of Soil-Aggregate in Place by Nuclear Density Methods (Shallow Depth), Direct Transmission

Dry Density (pcf)
Moisture Content (%)
Plus #4 Material (%)
Probe Depth (inches)
Operator

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

109.3

15.2

1

12

M. J. Tschosik

107.6

14.8

1

12

M. J. Tschosik

Method
Maximum Pry Density (pcf)
Optimum Moisture (%)

COMPACTION TEST RESULTS:
Compaction (%)

Specified Compaction (%)
Specified Moisture (%)

ASTM:D698-00a, Method "A"

110.0
17.4

99.4
95
13.3 - Min

110.0
17.4

97.8

95
13.3 - Min

110.2

14.2

1

12

M. J. Tschosik

110.0
17.4

100.2
95
13.3 - Min

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy
of fill and compaction at locations and elevations other than those tested. The test locations and number of tests were selected

others. Compaction a

Tt )

by Baranko

GEOSERV, INC.

moisture content meet project specifications in the above test areas.

3100 EAST BROADWAY AVENUE » BISMARCK, ND 58501

P.0. BOX 21598 « BISMARCK, ND 58502-3159

PHONE 701-223-6149
FAX 701-223-2372
geoservinc@quest. neb




GE DSER ‘/, ’NG y lesting - Exploration - Engineering

Construction Materials Testing, Geotechnical, Geosynthetics, Geoenvironmental, Drilling

TO: Mr. Joe Kessel
Baranko Bros, Inc.

P.O. Box 0820

Dickinson, ND 58602-0820

DATE: May 2, 2008
PROJECT NO: GEO-040821
COPIES TO: Minnkota Power Coop

Barr Engineering Co

PROJECT: Minnkota FGD Pond - Cell 2 Phase |li
Center, North Dakota
DENSITY TESTS OF COMPACTED FILL
TEST NUMBER: RF-43
DATE TAKEN 5/2/08 5/2/08 5/2/08
ASTM: D2488-00 DESCRIPTION Clayey Sand, Clayey Sand, Clayey Sand,
AND IDENTIFICATION of SOILS trace of gravel, brown trace of gravel,
{Visual-Manual Procedure): brown 2008 (SC-2) brown
2008 (SC-1) 2008 (SC-1)
LOCATION: Embankment fill, Embankment fill, Embankment fill,
Station 25+45, Station 26+24, Station 24+18,
45' South of ~ 62" South of 136' West of
RF-A Line RF-A Line RF-F Line
ELEVATION OF TEST: 2087 2089' 2087
DEPTH BELOW EXISTING GRADE: 1.0’ 1.0' 1.0'

FIELD DENSITY DETERMINATION:

ASTM: D2922-01 Density of Soil-Aggregate in Place by Nuclear Density Methods (Shallow Depth), Direct Transmission

Dry Density (pcf)
Moisture Content (%)
Plus #4 Material (%)
Probe Depth (inches)
Operator

LABORATORY MOISTURE-DENSITY RELATION OF SOIL;

110.5

16.5

1

12

M. J. Tschosik

111.4

12.3

None

12

M. J. Tschosik

Method
Maximum Dry Density (pcf)
Optimum Moisture (%)

COMPACTION TEST RESULTS:

Compaction (%)
Specified Compaction (%)
Specified Molsture (%)

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy
of fill and compaction at locations and elevations other than those tested. The test locations and number of tests.were selected
d moisture content meet project specifications in the above test areas.

by Baranko Brothers. Compaction

Tk

ASTM:D698-00a, Method "A"

110.0
17.4

100.5
95
13.3 - Min

111.2
13.8

100.1
95
11.8 - Min

“GEOSERY, INC.

111.6

16.3

1

12

M. J. Tschosik

110.0
17.4

100.9
95
13.3 - Min

3100 EAST BROADWAY AVENUE « BISMARCK, ND 58501

P.0O. BOX 3189 « BISMARCK, ND 58502-3159

PHONE 701-223-8148

FAX 701-223-2372
geoservincl®quest.net




WM 5%@ o lesting - Exploration - Engineering

Construction Materials Testing, Geotechnical, Geosynthetics, Geoenvironmental, Drilling

TO: Mr. Joe Kessel DATE: May 6, 2008
Baranko Bros, Inc. PROJECT NO: GEO-040821
P.O. Box 0820 COPIES TO: Minnkota Power Coop
Dickinson, ND 58602-0820 Barr Engineering Co
PROJECT: Minnkota FGD Pond - Cell 2 Phase lll
Center, North Dakota
DENSITY TESTS OF COMPACTED FILL
TEST NUMBER: RF-44 RF-45 RF-48 RF-47
DATE TAKEN 5/6/08 5/6/08 5/6/08 5/6/08
ASTM: D2488-00 DESCRIPTION Sandy Lean Clay, Sandy Lean Clay, Sandy Lean Clay, Sandy Lean Clay,
AND IDENTIFICATION of SOILS trace of gravel, trace of gravel, trace of gravel, trace of gravel,
(Visual-Manual Procedure): brown hrown hrown brown
2008 (CL)-3 2008 (CL)-3 2008 (CL)-3 2008 (CL)-3
LLOCATION: Embankment fill, Embankment fill, Embankment il Embankment fill,
Station 18+10, Station 23+20, Station 24+50, Station 26+40,
140' West of 140" West of 145' West of 55' South of
RF-F Line RF-F Line RF-F Line RF-A Line
ELEVATION OF TEST: 2094' ' 2095' 2091 2091
DEPTH BELOW EXISTING GRADE: 1.0 1.0' 1.0 1.0

FIELD DENSITY DETERMINATION:

ASTM: D2922-01 Density of Soil-Aggregate in Place by Nuclear Density Methods (Shallow Depth), Direct Transmission

Dry Density (pcf) 108.4 105.9
Moisture Content (%) 152 - 15.3
Plus #4 Material (%) 2 2
Probe Depth (inches) 12 12
Operator M. J. Tschosik M. J. Tschosik
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D698-00a, Method "A"
Maximum Dry Density (pcf) 109.2 109.2
Optimum Moisture (%) 18.1 18.1
COMPACTION TEST RESULTS:
Compaction (%) 99.3 97.0
Specified Compaction (%) 95 95
Specified Moisture (%) 14.9 ~ Min 14.9 - Min

108.0

15.1

2

12

M. J. Tschosik

109.2
18.1

98.9
95
14,9 - Min

109.4

16.3

2

12

M. J. Tschosik

109.2
18.1

100.2
95
14.9 - Min

ATTENTION: Density tests are valid atthe location and elevation of the test only. No representation is made as to the adequacy
of fill and compaction at locations and elevations other than those tested, The test locations and number of tests were selected

GEOSERYV, INC,

oisture content meet project specifications in the above test areas.

3100 EAST BROADWAY AVENUE * 8ISMAHRCIK, ND 58501
pP.0O. BOX 3159 « 8ISMARCK, ND 58502-3158

PHONE 701-223-6148
FAX 701-223-2372
geoservinc@guest.net
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Testing - Exploration - Engineering

Construction Materials Testing, Geotechnical, Geosynthetics, Geoenvironmental, Drilling

TO: Mr. Joe Kessel DATE: May 7, 2008
Baranko Bros, Inc. PROJECT NO: GEO-040821
P.O. Box 0820 COPIES TO: Minnkota Power Coop
Dickinson, ND 58602-0820 Barr Engineering Co
PROJECT: Minnkota FGD Fond - Cell 2 Phase |l|
Center, North Dakota
DENSITY TESTS OF COMPACTED FILL
‘_;,,nif'«,:v.,-,m‘, . - H‘“”‘, —_— é:ﬂ;j,;;:,wx-’) Sy
TEST NUMBER; { RF-48...2 (_RF-49__2 (_RF-50
DATE TAKEN 5/7/08 5/7/08 5/7/08 |
ASTM: D2488-00 DESCRIPTION Clayey Sand, Clayey Sand, Clayey Sand,
AND IDENTIFICATION of SOILS brown brown hrown
(Visual-Manual Procedure): 2008 (SC-2) 2008 (SC-2) 2008 (SC-2)
LOGCATION: Embankment fill, Embankment fill, Embankment fill,
Station 37+60, Station 40+20, Station 34+25,
65' South of 69' South of 70' South of
RF-A Line RF-A Line RF-A Line
ELEVATION OF TEST: 2078’ 2073 2087
DEPTH BELOW EXISTING GRADE: 1.0° 1.0 1.0

FIELD DENSITY DETERMINATION:

ASTM: D2922-01 Density of Soil-Aggregate in Place by Nuclear Density Methods (Shallow Depth), Direct Transmission

Dry Density (pcf) 106.4 107.7 108.7
Moisture Content (%) 12.0 13.9 14.1
Plus #4 Material (%) None None None
Probe Depth (inches) 12 12 12
Operator M. J. Tschosik M. J. Tschosik M. J. Tschosik
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D698-00a, Method "A"
Maximum Dry Density (pcf) 111.2 111.2 111.2
Optimum Moisture (%) 13.8 13.8 13.8
COMPAGTION TEST RESULTS:
Compaction (%) 95.7 96.9 97.8
Specified Compaction (%) g5 95 95
Specified Moisture (%) 11.8 - Min 11.8 - Min 11.8 - Min

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy
of fill and compaction at locations and elevations other than those tested. The test locations and number of tests were selected
by Barankg Brothers. Compagtion ape moisture content meet project specifications in the above test areas.

//

GEOSERY, INC.

3100 EAST BROADWAY AVENUE » BISMARCK, ND 58501
P.O. BOX 3159 « BISMARCK, ND 58502-3158

PHONE 701-223-5149
FAX 701-223-2372
geoservinc@quest.net




CEOSERV, INECS. o - Spiorston - Egneering

Construction Materials Testing, Geotechnical, Geosynthetics, Geoenvironmental, Drilling

TO: Mr. Joe Kessel DATE: May 8, 2008
Baranko Bros, Inc. PROJECT NO: GEO0-040821
P.O. Box 0820 COPIES TO: Minnkota Power Coop
Dickinson, ND 58602-0820 Barr Engineering Co
PROJECT: Minnkota FGD Pond - Cell 2 Phase llI
Center, North Dakota
DENSITY TESTS OF COMPACTED FILL
e Sy ;T Wm&‘t‘f‘z‘”
TEST NUMBER: ¢ RF52) {RF-53 Y CRE54
DATE TAKEN 5/8/08 . 5/8/08 5/8/08 5/8/08
ASTM: D2488-00 DESCRIPTION Clayey Sand, Clayey Sand, Clayey Sand, Clayey Sand,
AND IDENTIFICATION of SOILS brown brown brown brown
(Visual-Manual Procedure): 2008 (SC-2) 2008 (SC-2) 2008 (SC-2) 2008 (SC-2)
LOCATION: Embankment fill, Embankment fill, Embankment fill, Embankment fill,
Station 41+00, Station 39460, Station 37+20, Station 35+60,
75' South of 80' South of 70' South of 70" South of
RF-A Line RF-A Line RF-A Line RF-A Line
ELEVATION OF TEST: 2075 2079 2085f 2089
DEPTH BELOW EXISTING GRADE: 1.0' 1.0 1.0’ 1.0'

FIELD DENSITY DETERMINATION:

ASTM: D2922-01 Density of Soil-Aggregate in Place by Nuclear Density Methods (Shallow Depth), Direct Transmission

Dry Density (pcf) 106.7 107.9 110.6 109.8
Moisture Content (%) 12.6 14.0 12.1 12,7
Plus #4 Material (%) None None None None
Probe Depth (inches) 12 12 12 12
Operator M. J. Tschosik M. J. Tschosik M. J. Tschosik M. J. Tschosik
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D698-00a, Method "A"
Maximum Dry Density (pcf) 111.2 111.2 111.2 111.2
Optimum Moisture (%) 13.8 13.8 13.8 13.8
COMPACTION TEST RESULTS:
Compaction (%) 96.0 97.0 99.5 98.6
Specified Compaction (%) 95 95 95 95
Specified Moisture (%) 11.8 - Min 11.8 - Min 11.8 - Min 11.8 - Min

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy

of fill and compaction at locations and elevations other than those tested. The test locations and number of tests were selected

by Barankg,Brothers. Compaction,and moisture content meet project specifications in the above test areas.

//

GEOSERY, INC.

3100 EAST BROADWAY AVENUE « BISMARCK, ND 58501

P.0O. BOX 3159 » BISMARCK, ND 58502-3158

PHONE 701-223-6149
FAX 701-223-2372
geoservinc@quest. net




» é%? f’%ﬁf’z M M ﬁ?Mﬁ u Testing - Exploration - Engineering

Construction Materials Taesting, Geotechnical, Geoasynthetics, Geoenvironmental, Drilling

TO: Mr. Joe Kessel
Baranko Bros, Inc.
P.O. Box 0820
Dickinson, ND 58602-0820

DATE: May 13, 2008
PROJECT NO: GEO0-040821
COPIES TO: Minnkota Power Goop

Barr Engineering Co

PROJECT: Minnkota FGD Pond - Cell 2 Phase |
Center, North Dakota
DENSITY TESTS OF COMPACTED FILL
TEST NUMBER: ®E55 C RE57.D RF-58
DATE TAKEN 5/13/08 5/13/08 5/13/08
ASTM: D2488-00 DESCRIPTION Clayey Sand, Clayey Sand, Clayey Sand, Lean Clay,
AND IDENTIFICATION of SOILS brown brown brown trace of lignite,
(Visual-Manual Procedure): 2008 (SC-2) 2008 (SC-2) 2008 (SC-2) brown
2004 (CL-11)
" LOCATION: Embankment fill, Embankment fill, Embankment fill, = Embankment fill,
Station 38+42, Station 36+80, Station 34+75, Station 1+50,
80' South of 85 South of 85' South of 60" North of
- RF-A Line RF-A Line RF-A Line RF-A Line
_LEVATION OF TEST: 2092 2093 2093’ 2088’
DEPTH BELOW EXISTING GRADE: 1.0 1.00 1.0' 1.0f

FIELLD DENSITY DETERMINATION:

ASTM: D2922-01 Density of Soil-Aggregate in Place by Nuclear Density Methods (Shallow Depth), Direct Transmission

Dry Density (pcf)
Moisture Content (%)
Plus #4 Material (%)
Probe Depth (inches)
Operator

111.56

12.4

None

12

M. J. Tschosik

105.6

12.6

None

12

M. J. Tschosik

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

Method
Maximum Dry Density (pcf)
Optimum Moisture (%)

COMPACTION TEST RESULTS:
Compaction (%)

Specified Compaction (%)
Specified Moisture (%)

ATTENTION: Densily tests are valid at the location and elevation of the test only. No representation is made as to the adequacy
of fill and compaction at locations and elevations other than those tested. The test locations and number of tests were selected

ASTM:D698-00a, Method "A"

111.2
13.8

100.3
95
11.8 - Min

111.2
13.8

95.0
95
11.8 - Min

106.7

12.9

None

12

M. J. Tschosik

111.2
13.8

96.0
95
11.8 - Min

100.6

20.6

4

12

M. J. Tschosik

100.3
23.0

100.2
95
19.8 - Min

hv Barankg,Brothers, Compaction eya(j moisture content meet project specifications in the zbove test areas.

g Zidi

GEOSERY, INC.

3100 FAST BROADWAY AVENJE « BISMARCIK, ND 5801

FLOY, FHOIX TR T« THENANRITIL,

N ISR 2.0 5E)

RPHONE 701-223-6144
FAX 701-2220-R872

(RN R IR | ST EE R N MG R TR




GE DSER ‘4 ’Nc g lesting - Exploration - Engineering

Construction Materials Testing, Geotechnical, Geosynthetics, Geoenvironmental, Drilling

TO: Mr. Joe Kessel DATE: June 5, 2008
Baranko Bros, Inc. PROJECT NO: GE0-040821
P.O. Box 0820 COPIES TO: Minnkota Power Coop
Dickinson, ND 58602-0820 Barr Engineering Co
PROJECT: Minnkota FGD Pond - Cell 2 Phase |ll
Center, North Dakota
DENSITY TESTS OF COMPACTED FILL
TEST NUMBER: (CRF-59_ RF-60 RF-61 ’
DATETAKEN 6/5/08 6/5/08 6/5/08 61508
ASTM: D2488-00 DESCRIPTION Clayey Sand, Clayey Sand, Clayey Sand, Clayey Sand,
AND IDENTIFICATION of SOILS brown brown brown brown
(Visual-Manual Procedure): 2008 (SC-2) 2008 (SC-2) 2008 (SC-2) 2008 (SC-2)
LOCATION: Embankment fill, Embankment fill, Embankment fill, Embankment fill,
Station 42+00, Station 46+20, Station 47430, Station 42+80,
30' South of 150" West of 155' West of 80' South of
RF-D Line RF-D Line RF-D Line RF-D Line
ELEVATION OF TEST: 2078' 2055 2045 2079
DEPTH BELOW EXISTING GRADE: 1.0’ 1.00 1.0¢ 1.0’

FIELD DENSITY DETERMINATION:

ASTM: D2922-01 Density of Soil-Aggregate in Place by Nuclear Density Methods (Shallow Depth), Direct Transmission

Dry Density {pcf)
Moisture Content (%)
Plus #4 Material (%)
Probe Depth (inches)
Operator

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

111.9

13.4

None

12

M. J. Tschosik

108.1

12.7

None

12

M. J. Tschosik

Method ASTM:D698-
Maximum Dry Density (pcf)
Optimum Moisture (%)

CONMPAGCTION TEST RESULTS:
Compaction (%)
Specified Compaction (%)
Specified Moisture (%)

00a, Method "A"
111.2
13.8

100.6
95
11.8 - Min

111.2
13.8

97.2
95
11.8 - Min

107.1

12.6

None

12

M. J. Tschosik

111.2
13.8

96.3
95
11.8 - Min

110.8

13.1

None

12

M. J. Tschosik

111.2
13.8

29.6
95
11.8 - Min

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy
of fill and compaction at locations and elevations other than those tested. The test locations and number of tests were selected
by Baranko Brothers. Compaction and moisture content meet project specifications in the above test areas.

Ay Zicnd

GEOSERYV, INC.

3100 EAST BROADWAY AVENUE « BISMARCK, ND 58501

P.0O. BOX 3158 « BISMARCK, ND 58502-3159

PHONE 701-223-8149
FAX 701-223-2372
geoservinc@guest.net




GEDSER‘/; iNc. Testing - Exploration - Engineering

Construction Materials Testing, Geotechnical, Geosynthetics, Geoenvironmental, Drilling

TO: Mr. Joe Kessel DATE: June 27, 2008
Baranko Bros, Inc. PROJECT NO: GEO-040821
P.O. Box 0820 COPIES TO: Minnkota Power Coop
Dickinson, ND 58602-0820 Barr Engineering Co
PROJECT: Minnkota EGD Pond - Cell 2 Phase Il
Center, North Dakota
DENSITY TESTS OF COMPACTED FILL
DATE TAKEN 6/27/08

ASTN: D2488-00 DESCRIPTION
AND IDENTIFICATION of SOILS

Sandy Lean Clay,
trace of gravel,

Sandy Lean Clay,
trace of gravel,

(Visual-Manual Procedure): brown brown
2008 (CL-3) 2008 (CL-3)
LOCATION: Embankment fill, Embankment fill,
Station 42+70, Station 42+25,
55' West of 35' West of
RF-D Line RF-D Line
ELEVATION OF TEST: 2055' 2062
DEPTH BELOW EXISTING GRADE: 1.0 1.0

FIELD DENSITY DETERMINATION:
ASTM: D2922-01 Density of Soil-Aggregate in Place by Nuclear Density Methods (Shallow Depth), Direct Transmission

Dry Density {pcf) 105.7 104.9
Moisture Content (%) 17.2 15.6

Plus #4 Material (%) 2 2

Probe Depth (inches) 12 12

Operator M. J. Tschosik M. J. Tschosik

LABORATORY MOISTURE-DENSITY RELATION OF SOIL;

Method ASTM:D698-00a, Method "A"
Maximum Dry Density (pcf) 109.2 109.2
Optimum Moisture (%) 18.1 18.1
COMPACTION TEST RESULTS:
Compaction (%) 96.8 96.1
Specified Compaction (%) 95 95
Specified Moisture (%) 14.9 - Min 14.9 - Min

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy
of filt and compaction at locations and elevations other than those tested. The test locations and number of tests were selected
by Baranko Brothers. Compgction ahd moisture content meet project specifications in the above test areas.

GEOSERV, INC.

3100 EAST BROADWAY AVENUE » BISMARCK, ND 58501
P.0. BOX 31589 » BISMARCK, ND 58502-3159

PHONE 701-223-68143
FAX 701-223-237=2
geoservinclouest.net




GE OSER ‘/’ ' Nc g lesting - Exploration - Engineering

Construction Materials Testing, Geotechnical, Geosynthetics, Geocenvironmentsal, Drilling

ro: Mr. Joe Kessel DATE: ~July 7, 2008
Baranko Bros, Inc. PROJECT NO: GEO0-040821
P.O. Box 0820 COPIES TO: Minnkota Power Coop
Dickinson, ND 58602-0820 Barr Engineering Co
PROJECT: Minnkota FGD Pond - Cell 2 Phase |ll
Center, North Dakota
DENSITY TESTS OF COMPAGTED FILL
TEST NUMBER; @ RF-80 RF-81
DATE TAKEN 7/7/08 7/7108 7/7/08 7/7/08
ASTM: D2488-00 DESCRIPTION Clayey Sand, Clayey Sand, Clayey Sand, Clayey Sand,
AND IDENTIFICATION of SOILS trace of gravel, trace of gravel, trace of gravel, trace of gravel,
{(Visual-Manual Procedure): brown brown brown brown
2008 (SC-4) 2008 (SC-4) 2008 (SC-4) 2008 (SC-4)
LOCATION: Embankment fill, Embankment fitl, Embankment fill, Embankment fill,
Station 42+00, Station 43+27, Station 43460, Station 42+35,
30' West of 80" West of 170' West of 163" West of
RF-D Line RF-D Line RF-D Line RF-D Line
ELEVATION OF TEST: 2066’ 2059’ '2059' 2065’
DEPTH BELOW EXISTING GRADE: 1.0’ 1.0’ 1.0’ 1.0'

FIELD DENSITY DETERMINATION:
ASTM: D2922-01 Density of Soil-Aggregate in Place by Nuclear Density Methods (Shallow Depth), Direct Transmission

Dry Density (pcf) 111.0 110.6 107.7 110.5
" Moisture Content (%) 14.2 14.3 15.1 15.8
Plus #4 Material (%) 1 1 1 1
Probe Depth (inches) 12 12 12 12
Cperator M. J. Tschosik M. J. Tschosik M. J. Tschosik M. J. Tschosik
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D698-00a, Method "A"
Maximum Dry Density (pcf) 111.8 111.8 111.8 111.8
Optimum Moisture (%) 16.4 16.4 16.4 16.4
COMPACTION TEST RESULTS:
Compaction (%) 99.3 08.9 96.3 08.8
Specified Compaction (%) 95 95 95 95
Specified Moisture (%) 13.8 - Min 13.8 - Min 13.8 - Min 13.8 - Min

ATTENTION: Density tests are valid at the location and elevation of the testonly. No representation is made as to the adequacy
of fill and compaction at locations and elevations other than those tested. The test locations and number of tests were selected
by Baranko Brothers. Compaction and isture content meet project specifications in the above test areas. '

oa i

GEOSERYV, INC,

\

3100 EAST BROADWAY AVENUE « BISMARCK, ND 58501
P.O. BOX 31539 » BISMARCK, ND 58502-3158

FPHONE 701-223-8149
FAX 701-223-2372
geoservinc@guest.net




GE DSE R ‘/’ ’NG x lesting - Exploration - Engineering

Construction Materials Testing, Geotechnical, Geosynthetics, Geoenvironmental, Drilling

TO: Mr. Joe Kessel DATE: June 5, 2008
Baranko Bros, Inc. PROJECT NO: GEO-040821
P.O. Box 0820 COPIES TO: Minnkota Power Coop
Dickinson, ND 58602-0820 Barr Engineering Co
PROJECT: Minnkota FGD Pond - Cell 2 Phase lli

Center, North Dakota

sy

Wwﬁ»‘m . @
TEST NUMBER: "RF-63.... CRF64_ > (_RF65
DATE TAKEN 6/5/08 6/5/08 6/5/08
ASTM; D2488-00 DESCRIPTION .  Clayey Sand, Clayey Sand, Clayey Sand,
AND IDENTIFICATION of SOILS brown brown brown
(Visual-Manual Procedure): 2008 (SC-2) 2008 (SC-2) 2008 (SC-2)
LOCATION: Embankment fil, Embankment fill, Embankment fill,
' Station 38-+00, Station 34+50, Station 35+80,
33' South of 35' South of 37' South of
. RF-C Line RF-C Line RF-C Line

ELEVATION OF TEST: 2093 2083 2093

DEPTH BELOW EXISTING GRADE: 1.0' 1.0* 1.0'

FIELD DENSITY DETERMINATION:
ASTM: D2922-01 Density of Soil-Aggregate in Place by Nuclear Density Methods (Shallow Depth), Direct Transmission

Dry Density (pcf) 111.5 109.8 110.4
Moisture Content (%) 14.6 14.2 15.3
Plus #4 Material (%) None None None
Probe Depth (inches) 12 12 12
Operator M. J. Tschosik M. J. Tschosik M. J. Tschosik
LABORATORY MOISTURE-DENSITY RELATION OF SOIlL:
Method ASTM:D698-00a, Method "A"
Maximum Dry Density (pcf) 111.2 111.2 111.2
Optimum Moisture (%) 13.8 13.8 13.8
COMPACTION TEST RESULTS:
Compaction (%) 100.3 98.7 99.3
Specified Compaction (%) 95 95 95
Specified Moisture (%) 11.8 - Min 11.8 - Min 11.8 - Min

ATTENTION: Density tests are valid at the location and elevation of the testonly. No representation is made as to the adequacy
of fill and compaction at locations and elevations other than those tested. The test locations and number of tests were selected

by Baranko Brothers. Compaggtion and moisture content meet project specifications in the above test areas.

GEOSERY, INC.
3100 EAST BRDADWAY AVENUE « BISMARCK, ND 58501 PHONE 701-223-8148
P.O. BOX 3158 +« BISMARCK, NO 5B502-3159 FAX 701-223-2372

geoservinc®quest.net:




GEDBERM iNc, Testing - Exploration - Engineering

Construction Materials Testing, Geotechnical, Geosynthetics, Geoenvironmental, Drilling

TO: Mr. Joe Kessel DATE: June 27, 2008
Baranko Bros, Inc." " PROJECT NO: GEO-040821
P.O. Box 0820 COPIES TO: Minnkota Power Coop
Dickinson, ND 58602-0820 Barr Engineering Co
PROJECT: Minnkota FGD Pond - Cell 2 Phase i

Center, North Dakota

DENSITY TESTS OF COMPACTED FILL

R

TEST NUMBER: RF-73 RF-74 ~“RF-75...
DATE TAKEN 6/27/08 6/27/08 6/27/08
ASTM: D2488-00 DESCRIPTION Sandy Lean Clay, Sandy Lean Clay, Sandy Lean Clay,
AND IDENTIFICATION of SOILS trace of gravel, trace of gravel,  trace of gravel,
(Visual-Manual Procedure): brown brown brown
2008 (CL-3) 2008 (CL-3) 2008 (CL-3)
LOCATION: Embankment fill, Embankment fil, =~ Embankment fill,
Station 43+60, Station 43+00, Station 42+30,
190' West of 155' West of 100" West of
‘ RF-D Line RF-D Line RF-D Line
ELEVATION OF TEST: 2051 2060' 2063
DEPTH BELOW EXISTING GRADE: 1.0° 1.0 1.0’

FIELD DENSITY DETERMINATION:

6/27/08

Sandy Lean Clay,
trace of gravel,
brown

2008 (CL-3)

Embankment fill,
Station 42:+50,
112" West of
RF-D Line

2058
1.0'

ASTM: D2922-01 Density of Soil-Aggregate in Place by Nuclear Dehsity Methods (Shallow Depth), Direct Transmission

Dry Density (pef) 106.3 109.5 108.6
Moisture Content (%) 15.7 15.4 171
Plus #4 Material (%) 2 2 2
Probe Depth (inches) 12 12 12
Operator M. J. Tschosik M. J. Tschosik M. J. Tschosik
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D698-00a, Method "A"
Maximum Dry Density (pcf) 109.2 109.2 109.2
Optimum Moisture (%) 18.1 18.1 18.1
COMPACTION TEST RESULTS:
Compaction (%) 97.3 100.3 99.5
Specified Compaction (%) 95 95 95
Specified Moisture (%) 14,9 - Min 14.9 - Min 14.9 - Min

107.1

15.8

2

12

M. J. Tschosik

109.2
18.1

98.1
95
14.9 - Min

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy
of fill and compaction at locations and elevations other than those tested. The test locations and number of tests were selected
by Baranko Rrothers. Compagtion ang moisture content meet project specifications in the above test areas.

e

GEOSERY, INC.
3100 EAST BROADWAY AVENLIE *« BISMARCK, ND 58501 PHONE 701-223-8149
P.0. BOX 3159 » BISMARCK, ND 58502-3159 FAX 701-223-2372

geoservincl@quest.net




Testing - Exploration - Engineering

GEOSERV,INC.

Construction Materials Testing, Geotechnical, Geosynthetics, Geaenvironmental, Drilling

TO: | Mr. Joe Kessel DATE: July 7, 2008
Baranko Bros, Inc. PROJECT NO: GEO0-040821
P.O. Box 0820 COPIES TO: Minnkota Power Coop

Dickinson, ND 58602-0820 Barr Engineering Co

PROJECT: Minnkota FGD Pond - Cell 2 Phase lli
Center, North Dakota
DENSITY TESTS OF COMPACTED FILL
TEST NUMBER: mlilf:% 2
DATE TAKEN 717108
ASTM: D2488-00 DESCRIPTION Clayey Sand,
AND IDENTIFICATION of SOILS trace of gravel,
(Visual-Manual Procedure): brown
| 2008 (SC-4)

LOCATION:

ELEVATION OF TEST:

DEPTH BELOW EXISTING GRADE:

EIELD DENSITY DETERMINATION:

Embankment fill,
Station 42+10,
145" West of
RF-D Line

2068

1.0'

ASTM: D2922-01 Density of Soil-Aggregate in Place by Nuclear Density Methods (Shallow Depth), Direct Transmission

Dry Density {pcf)
Moisture Content (%)
Plus #4 Material (%)
Probe Depth {inches)
Operator

108.6

15.6

1

12

M. J. Tschosik

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

Method
Maximum Dry Density (pcf)
Optimum Moisture (%)

COMPACTION TEST RESULTS:
Compaction (%)

Specified Compaction (%)
Specified Moisture (%)

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy
of fill and compaction at Iocatlons and elevations other than those tested. The test locations and number of tests were selected
ang’moisture content meet project specifications in the above test area.

thers. Com

Z

by Baranko B

ASTM:D698-00a, Method "A"

111.8
16.4

87.1
85
13.8 - Min

GEOSERY, INC.

‘3100 EAST BROADWAY AVENUE » BISMARCK, ND 58501
P.0O. BOX 3159 *» BISMARCK, ND 58502-3159

PHONE 701-223-81439
FAX 701-223-2372
geoservinc@quest.net




GE QSE n v, !NC o Testing - Exploration - Engineering

Construction Materials Testing, Geotechnical, Geosynthetics, Geoenviraonmental, Drilling

TO: Mr. Joe Kessel ' DATE: July 21, 2008
Baranko Bros, Inc. PROJECT NO: GEO-040821
P.O. Box 0820 COPIES TO: Minnkota Power Coop
Dickinson, ND 58602-0820 Barr Engineering Co
PROJECT: Minnkota FGD Pond - Cell 2 Phase il

Center, North Dakota

DENSITY TESTS OF COMPACTED FILL

RF-110__.

TEST NUMBER: RF-107 RF-108 RF-109 10
DATE TAKEN 7121108 7/21/08 7/21/08 7/21/08
ASTM: D2488-00 DESCRIPTION Clayey Sand, Clayey Sand, Clayey Sand, " Clayey Sand,
AND IDENTIFICATION of SOILS brown hrown brown brown
(Visual-Manual Procedure): 2008 (SC-6) 2008 (SC-6) 2008 (SC-6) 2008 (SC-6)
LOCATION: - : Embankment fill, Embankment fill, Embankment fill, Embankment fill,
Station 47+80, Station 46+30, Station 44+70, Station 42+90,
110" West of . 115" West of 120' West of 115" West of
RF-D Line RF-D Line RF-D Linhe RF-D Line
ELEVATION OF TEST: 2063 2065' 2067 2067
DEPTH BELOW EXISTING GRADE: 1.0’ 1.0 1.0’ 1.0

FIELD DENSITY DETERMINATION: o
ASTM: D2922-01 Density of Soil-Aggregate in Place by Nuclear Density Methods (Shallow Depth), Direct Transmission

Dry Density (pcf) 103.9 106.2 105.1 105.2
Moisture Content (%) 18.2 17.8 17.7 13.8
Plus #4 Material (%) None None None None
Probe Depth (inches) 12 12 12 12
Operator M. J. Tschosik M. J. Tschosik M, J. Tschosik M. J. Tschosik
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D698-00a, Method "A"
Maximum Dry Density (pcf) 106.6 106.6 106.6 106.6
Optimum Moisture (%) 16.6 16.6 16.6 16.6
COMPACTION TEST RESULTS:
Compaction (%) 97.5 99.6 98.6 98.7
Specified Compaction (%) 95 95 95 95
Specified Moisture (%) 9.9 - Min 9.9 - Min 9.9 - Min 9.9 - Min

ATTENTION: Density tests are valid at the location and elevation of the test only. No representation is made as to the adequacy
of fill and compaction at locations and elevations other than those tested. The testlocations and number of tests were selected
by Baranko Prothers, Compactign and gfoisture content meet project specifications in the above test areas.

TaTrm WA T T [

EPCVIRINOY

3100 EAST BROADWAY AVENUE « BISMARCK, NDO 58501 PHONE 701-223-8148

2.0. BOX 3159 «» BISMARCK, ND 585802-3158 FAX 701-223-2372
geaservinc@quest.Nnet




GE@SER V‘; 5M@ g |8sting - Exploration - Engineering

Construction Materials Testing, Geotechnical,

Geosynthetics, Geoenvironmental, Drilling

TO: Mr. Joe Kessel DATE: - August 1, 2008
Baranko Bros, Inc. PROJECT NO: GEO-040821
P.O. Box 0820 COPIES TO: Minnkota Power Coop
Dickinson, ND 58602-0820 Barr Engineering Co
PROJECT: Minnkota FGD Pond - Cell 2 Phase lll
Center, North Dakota
DENSITY TESTS OF COMPACTED FILL
TEST NUMBER: RF-142 o RE143 )
' DATE TAKEN 8/1/08 e
ASTM: D2488-00 DESCRIPTION Clayey Sand, Clayey Sand,
AND IDENTIFICATION of SOILS brown brown .
(Visual-Manual Procedure): 2008 (SC-6) 2008 (SC-6)
LOCATION: Embankment fill, Embankment fill,
Station 43+30, Station 41+80,
on RF-D Line 30" South of
RF-A Line
ELEVATION OF TEST: 2084 2089
DEPTH BELOW EXISTING GRADE: 1.0 1.0'

FIELD DENSITY DETERMINATION:
ASTM: D2922-01 Density of Soil-Aggregate in Place by Nucle

Dry Density (pcf) 106.3
Moisture Content (%) 11.9

Plus #4 Material (%) None

Probe Depth (inches) 12

Operator M. J. Tschosik

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

ar Density Methods (Shallow Depth), Direct Transmission
103.6°

13.1

None

12

M. J. Tschosik

Method ASTM:D698-00a, Method "A"
Maximum Dry Density (pcf) 106.6
Optimum Moisture (%) 16.6
CONMPACTION TEST RESULTS:
Compaction (%) 99.7
Specified Compaction (%) 95
Specified Moisture (%) 9.9 - Min

ATTENTION: Density tests are valid at the location and elevation of the testonly. No representation is made as to the adequacy
se tested. The test locations and number of tests were selected

of fill and compaction at locations and elevations other than tho
by Baranko Brothers. Compactiopr and mefSture content meet p

106.6
16.6

97.2
95
9.9 - Min

roject specifications in the above test areas.

SGEOSERV, INC.

3100 EAST BROADWAY AVENUE » BISMARCIK,
P.O. BOX 31598 » BISMARCK, ND 58502-3159

ND 58501
FAX 701-223-2372
geoservinc@qgueaest.net

PHONE 701-223-68149




GEDSE n M I Nc " Testing - Exploration - Engineering

Construction Materials Testing, Geotechnical, Geosynthetics, Geoenvironmental, Drilling

TO: Mr. Joe Kessel DATE: August 8, 2008
Baranko Bros, Inc. PROJECT NO: GEO0-040821
P.O. Box 0820 COPIES TO: Minnkota Power Coop
Dickinson, ND 58602-0820 Barr Engineering Co
PROJECT: Minnkota FGD Pond - Cell 2 Phase Il

Center, North Dakota

DENSITY TESTS OF COMPACTED FILL

RO

o

TEST NUMBER: _RF-152.o RF-153 RF-154
DATE TAKEN 8/8/08 8/8/08 8/8/08
ASTM: D2488-00 DESCRIPTION Sandy Lean Clay, Sandy Lean Clay, Sandy Lean Clay, Sandy Lean Clay,
AND IDENTIFICATION of SOILS frace of gravel, trace of gravel, trace of gravel, frace of gravel,
{Visual-Manual Procedure): brown brown brown brown
. 2008 (CL-3) 2008 (CL-3) 2008 (CL-3) 2008 (CL-3)
LOCATION: Embankment fill, Embankment fill, Embankment fill, Embankment filf,
Station 29+10, Station 26+30, Station 2+30, Station 6+10,
25' North of 30' North of 15' North of 10' North of
RF-E Line RF-E Line T RF-A Line T RF-A Line
ELEVATION OF TEST: 2098 2099 2100 2100'
DEPTH BELOW EXISTING GRADE: 1.0 1.0 1.0 1.00

FIELD DENSITY DETERMINATION: .
ASTM: D2922-01 Density of Soil-Aggregate in Place by Nuclear Density Methods (Shallow Depth), Direct Transmission

Dry Density (pcf) 107.7 107.9 108.4 108.1
Moisture Content (%) 15.6 15.6 16.5 17.1
Plus #4 Material (%) 2 2 2 2
Probe Depth (inches) 12 12 12 12
Operator M, J. Tschosik M. J. Tschosik M. J. Tschosik M. J. Tschosik
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM:D698-00a, Method "A"
Maximum Dry Density (pcf) 109.2 109.2 109.2 - 109.2
Optimum Moisture (%) 18.1 - 1841 18.1 18.1
COMPACTION TEST RESULTS: ’
Compaction (%) 98.6 98.8 99.3 99.0
Specified Compaction (%) 95 95 95 95
Specified Moisture (%) 14.9 - Min 14,9 - Min 14.9 - Min 14.9 - Min

ATTENTION: Density tests are valid atthe location and elevation of the test only. No representation is made as to the adequacy -
of fill and compaction at locations and elevations other than those tested. The test locations and number of tests were selected
by Baranko Brothers. Compaciion and moisture content meet project specifications in the above test areas.

GEOSERVSING L
3100 EAST BROADWAY AVENUE * BISMARCK, ND 58501 PHONE 701-223-6143
P.O. BOX 3158 « BISMARCK, ND 58B502-3158 FAX 701-223-2372

geoservinc@quest.net




GE QSER M iNG m lesting - Exploration - Engineering

Construction Materials Testing, Geotechnical, Geosynthetics, Geoenvironmental, Drilling

TO: Mr. Joe Kessel DATE: August 13, 2008
Baranko Bros, Inc. PROJECT NO: GEO-040821
P.O. Box 0820 COPIES TO: Minnkota Power Coop
Dickinson, ND 58602-0820 Barr Engineering Co
PROJECT: Minnkota FGD Pond - Cell 2 Phase I
Center, North Dakota
DENSITY TESTS OF COMPACTED FILL
e T
TEST NUMBER: RF-162 RE-163 > (CRF-164_
DATE TAKEN 8/13/08 8/13/08 8/13/08
ASTM: D2488-00 DESCRIPTION Sandy Lean Clay, Clayey Sand, Clayey Sand,
AND IDENTIFICATION of SOILS trace of gravel, brown brown
(Visual-Manual Procedure): brown 2008 (SC-6) 2008 (SC-6)
2008 (CL-3)
LOCATION: Embankment fill, Embankment fill, Embankment fill,
Station 20+10, Station 26+10, Station 28+30,
35" East of 30" North of 30" North of
CR-C Line RF-F Line RF-F Line
ELEVATION OF TEST: 2088 2100 2100’
DEPTH BELOW EXISTING GRADE: 1.0 1.0’ 1.0°

FIELD DENSITY DETERMINATION:

ASTM: D2922-01 Density of Soil-Aggregate in Place by Nuclear Density Methods (Shallow Depth), Direct Transmission

Dry Density (pcf)
Moisture Content (%)
Plus #4 Material (%)
Probe Depth (inches)
Operator

LABORATORY MOISTURE-DENSITY RELATION OF SOIL:

105.4

16.4

2

12

M. J. Tschosik

105.6

11.3

None

12

M. J. Tschosik

Method
Maximum Dry Density (pcf)
Optimum Moisture (%)

COMPACTION TEST RESULTS:
Compaction (%)

Specified Compaction (%)
Specified Moisture (%)

ASTM:D698-00a, Method "A"

109.2
18.1

96.5
95
14.9 - Min

106.6
16.6

99.1
95
9.9 - Min

104.4

11.1

None

12

M. J. Tschosik

106.6
16.6

97.9
95
9.9 - Min

ATTENTION: Density tests are valid at the location and elevation ofthe test only, No representation is made as to the adequacy

of fill and compaction at locations and el
by Baranko Brothers. Compactjon an

GEOSERYV, INC.

ations other than those tested. The test locations and number of tests were selected
oisture content meet project specifications in the above test areas.

3100 EAST BROADWAY AVENUE » BISMARCK, ND 58501

P.O. BOX 31589 » BISMARCK, ND 58502-3159

PHONE 701-223-6149
FAX 701-223-2372
geoservinc@quest.net




GE QBEQ M ENE = Testing - Exploration - Engineering

Construction Materials Testing, Geotechnical, Geosynthetics, Geoenvironmental, Drilling

TO: Mr. Joe Kessel DATE: August 18, 2008
Baranko Bros, Inc. PROJECT NO: GEO0-040821
P.O. Box 0820 COPIES TO: Minnkota Power Coop
Dickinson, ND 58602-0820 Barr Engineering Co
PROJECT: Minnkota FGD Pond - Cell 2 Phase 1]

Center, North Dakota

DENSITY TESTS OF COMPACTED FILL

ot ““fﬂ""‘ﬁ*"«s RS

TEST NUMBER: CREAG5.  RF166 ¢ RE467.0 RF-168
DATE TAKEN 8/18/08 ‘7371 8/08 8/18/08 8/18/08
ASTM: D2483-00 DESCRIPTION Sandy Lean Clay, Sandy Lean Clay, Sandy Lean Clay, Sandy Lean Clay,
AND IDENTIFICATION of SOILS trace of gravel, trace of gravel, trace of gravel, trace of gravel,
(Visual-Manual Procedure): brown brown brown brown
2008 (CL-3) 2008 (CL-3) 2008 (CL-3) 2008 (CL-3)
LOCATION: Embankment fill, Embankment fill, Embankment fill, Embankment fill,
Station 39+20, Station 33+10, Station 30+50, Station 23+25,
e - ----45' South of ... .. .. 45! South of 45' South of 30' East of
S CR-C Line CR-C Line CR-C Line CR-C Line

ELEVATlON OF TEST CoLT 2097 2097 2097' . 2100'
:.,DEPTH BELOWEXISTING GRADE R

,4 . ‘, .v..m‘

FIELD DENSlTY DETERMINAT[ON .
ASTM: D2922-01 Density of Soil-Aggregate in Place by Nuclear Density Methods (Shallow Depth), Direct Transmission

Dy Density (pcf) 105.6 106.6 107.3 108.5
Moisture Content (%) 17.6 15.9 17.2 15.6
Plus #4 Material (%) 2 -2 2 2
Probe Depth (inches) 12 12 12 12
Operator M. J. Tschosik M. J. Tschosik M. J. Tschosik M. J. Tschosik
LABORATORY MOISTURE-DENSITY RELATION OF SOIL:
Method ASTM;D698-00a, Method "A"
Maximum Dry Density (pcf) 109.2 100.2 109.2 109.2
Optimum Moisture (%) 18.1 18.1 18.1 18.1
CONPACTION TEST RESULTS:
Compaction (%) 96.7 97.6 98.3 99.4
Specified Compaction (%) 95 95 95 95
Specified Moisture (%) ‘ 14.9 - Min 14.9 = Min- 14.9= Min 14.9~ Min

ATTENTION: Density tests are valid atthe location and elevation of the testonly. No representation is made as to the adequacy
of fill and compactlon at- Iocatlons and.glevations other than those tested. The testlocations and number of tests were selected
morsture content meet prOJect specifications i |n the above test areas.

GE@SEP\I lklf" - - . 0 S

3100 EAST BROADWAY AVENUE » BISMARCK, NDO 58501 PHONE 701-223-6148
P.0O. BAOX 3159 « BISMARCK, ND 58502-3158 FAX 701-223-2372

geoservinc@quest.net




M.R. Young S.E.S. e Project Identification
Basin Operating Procedures No. MKPC 2824.670
’ S Revision No. 2

3.0 BASIN DESIG V/OPLHATTNG PHILOSOPHY

o,

basin. ready for néext use.

3.1 . Bottom Ash Basin = : - _

The bottom ash basin will be utilized whenever the planf

. bottom ash dewatering system is nolt operable. Sufficient

water depth will be maintained in the basin by insertion of
stoplogs at the outlel works, to contreol-total suspended

solids. At the completion of a use cycle, the basin will be
dewatered and bottom ash ewuavated “if possible, leaving tLthe

The bottom ash basin will also be- utilized to receive the
dewatering effluent from the neorth retention basin.

3.2 Noth dnd South RCLLntLon Basins

- During the summer periocd, the south rctention basin has been

sized as-a once-through system with.- a retention time of 1
day for the 10 yéar — 24 hour rainfall to control total
suspended solids. TIf possible, prior to freezing winter

"weather, the basin will be dewatered and cleaned to provide

winter storage capacity for the normal totallwater
equivalent of precipitation occurring during the months of
November thrpugh April. : '



R

M. R. Young S.E.S. : Project Identification
Basin Operating Procedures : No. MKPC 2824,570

Revision No. 2

4.0 BASIN OPERATING PROCEDURES

4.1 Eottom Ash Easin'

o,

4.1.1 Normal Operation .

Prior to use, the Basin should be cleenrdown to the design besin floor

elevation. » o -

1. Insert gix stoplogs prior to beginning éluicing bottom ash to the
basin. With six stoploge in place, water surface elevation will
be 1949.0 feet.

2. As ash is collected in the pond, the suspended solids couteﬁt will
increase, At the time, as determined by operating experience,
that puspended solids approaches the allowable limit, additional
st0plogs {up to twelve total) will be inserted to limit suspended
solids. With tWelve stoplogs 1n place the water surface elevation
will be at the maximum level of 1957.3 feet.

At the lower pond elevations,. some addltional control of total suspended

solids can be obtained by gccelerating the stoplog insertion schedule. If
total suspended solids exceed the allowable, immediate insertion of one or
more’ stoplogs will raise_the,water level thereby increasing retention time
and sedimentatiou_efficiency. With additlomal basin operatingeexperience,

the operators should develop a feel for control of total suepended'solids.

At the completion of the:besin operating cycle, the ash must be dewatered

“prior to excavation. Initial dewatering will occur through stoplog

leakage. If the schedule permits, dewatering in that manner, although

slower, should result in iower total suépeﬁded sollds in the dewatering




v

M. R. Young S.L.S. : Project'ldentification
Basin Operating Procedures No. MKPC 2824.570
Revison Neo. 2

effluent. The faster, alternate dewatering procedure would
be removal of the stoplogs on a periodic basis, exercising
care Lo prevent bottom ash from entpx the oubtlet works

- - - - =

14.1.2 . Operation During Noth Runoff Retention Basin
. Dewaterlng ;

The effluent from - -thé north runoff retention basin
dewatering pump is rouled to the bottom ash basin by way of
the ash sluice line. Prior to beginning dewatering of the
north runoff retention basin, the following operating
procedures should be observed:

1. Insert a suffchcnt number of stonlogs in the
bottom ash basin outlet works to raise the
overflow elevation to & minimum of Tour febt
above the level of botltom ash,

‘Additional control’ of suspended solids can he achieved with
insertion of one or more additional stoplogs.

4.2 North Heéetention Basin

Operating procedures are descrlbed in the following
paragraphs
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ENVIRONMENTAL HEALTH SECTION

Goid Seal Center, 918 E. Divide Ave.
ﬁ NORTH DAKOTA " Bismarck, ND 58501-1947

g DEPARTMENT of HEALTH 701.328.5200 (fax)
www.ndheaith.gov

\
Q

June 29, 2007

Craig Bleth,

Plant Environmental Superintendent
Minnkota Power Cooperative

PO Box 127

Center ND 58530-0127

RE: NDPDES Permit No. ND0OQG0370

* Dear Mr. Bleth:

On June 20, 2007, an inspection of the above-referenced facility's wastewater management
system was completed by this Department. Enclosed is a copy of the resuits of the inspection
for your review.

Should you have any questions concerning this inspection, please contact me at 328-52389.

Sincerely,

A

Randy Kowalski
Environmental Scientist
Division of Water Quality

RK
cc: EPA
Scott Hopfauf, Minnkota
Keith Johnson, CDHU
Environmental Health Division of Division of Division of Division of
Section Chief's Office Air Quality Municipat Facilities Waste Management Water Quality
701.328.5150 701.328,5188 701.328.5211 701,325.5166 701.328.5210

Printed on recycled paper.




INDUSTRIAL INSPECTION

FACILITY: Minnkota Power Cooperative DATE: June 20, 2007
LOCATION: Center, ND TIME: 9:00 a.m.
PERMIT NO.: ND-0000370, NDR05-0012 CONDITIONS: Calm, clear

Approx. 75° -80°
CONTACT PERSON: Scott Hopfauf
INSPECTOR: Randy Kowalski
SITE REVIEW

At the time of the inspection both units were in operation. Overall the piant appeared orderly and
the wastewater treatment structures appeared to be in good condition.

The North Retaining Basin {008) was not discharging and the water level in the basin was about
1 foot below the v-notches on the outlet (~4 feet below the top of the stop logs). While the
current water level in the pond was believed to be sufficient to contain the runoff froma 10 yr —
24hr storm, we were not certain on the design runoff volume and the available pond capacity.
Mr. Hopfauf indicated that they were able to manage basin without overflowing the spillway stop
logs during the rains that occurred in May and early June. He also indicated that the pond is
scheduled for clean out to remove accumulated sediment. As part of the cleanout the stage -
capacity information for the pond shouid be updated. We also agreed that the debris and
sediment should be removed from the emergency spillway.

The alternate bottom ash pond {009) was not in use and less than 1/4 full of bottom ash.

The butterfly ponds were being used for storing material for disposal or recycle. A significant
amount of water had collected in the west cell used for recyclable materials. Mr. Hopfauf
indicated that the waier wouid be sent to the FGD/solid waste disposal area. Cell 1 of the solid
waste disposal facility used for fly ash and solid waste disposal had collected some water that
will be sent to cell 2. Cell 2, the current FGD recycle celt appeared in good condition and
maintained to ensure no discharge. Runoff from the inactive areas and future solid waste cells
is handled by detention ponds operated by BNI Coal.

The South Retaining Basin (020) was being dewatered to the thickener. The temporary pump
had been set to route the SRB water to the thickener since it had received water from the solid
waste system which it is not authorized to discharge. The solid waste system water entered the
basin when the blowdown line was opened to clear a ¢log that occurred during the recent boiler
cleaning on unit 2. [t was estimated that less than a 1000 galions drained to the SRB.

Ultimately the water sent to the thickener wili be used for make-up water in the FGD system.

The surface preparation (sand-water blasting) activity for the painting project on the north side of
the plant was reviewed. A tarp with curbing was in-place on the northeast corner of the building




to capture fines from the blasting operation. Any water from the blasting and washing on the
{ower portion of the building was being intercepted in the last sump in the east yard drainage
ditch and then pumped to wastewater treatment (DP 025). On the area above the office the
fines were being captured on the office roof and the water was draining to the roof drain (DP
010). We reviewed the outfall for roof drain discharge point 010. The drainage from the outlet
was clear and was estimated to be flowing at less than 5 gpm. Routing the discharge to
wastewater treatment was not a feasibie option for this section of the buiiding.

The sewage treatment plant (DP 003) was reviewed and appeared to be operating normally.
The discharge from the package unit appeared clear. The instrumentation on the unit indicated
a chlorine residual of 0.10 mg/i and flow rates of 1.12 gpm (reading #2 - discharge?} and 2.88
gom {reading #3 — inflow?).

The wastewater treatment plant outfall (DP 025} was observed and appeared clear. We noticed
that the water near the shoreline from the contractor parking area to the intakes looked like slime
which appeared to be caused by floating algae that had drifted into the area.

STORMWATER REVIEW (permit NDR05-0012)

A number of storm water discharge points were reviewed at the main plant site and the HVDC
terminal area. Areas that were in need of maintenance or improved BMPs were the silt fence
controls for the bone yard, the new area being grade for equipment storage and the washouts in
the drainage path from the area south east of the lake spillway.

The drainage ditches along the haulroad from coal handling to Hagel creek appeared in good
condition. The rock check closest to coal handling on the south side of the road had recently
been cleaned. The lower rock checks did not appear to have significant sediment accumulation.
We did note an area of scour/headward erosion occurring at a culvert entering the south ditch
near the intersection with the access road to the west of the coal stockpile.

The silt fence runoff controls for the starage area {bone yard) were reviewed and were in need of
repair. A section of fence in the second row of fence had washed-out." The next row had
washed out the berm extending to the north of the silt fence. The gully extended along the north
side of the remaining silt fence and berm structures. A significant amount oi sediment had
collected behind the silt fences indicating the structures had been working to trap sediment
transported from the bare soil areas of the storage area prior the washouts occurring.  The need
to repair the structures was discussed as well as the possibility of replacing the silt fences with a
sediment trap or basin type of structure.

A new equipment lay-down and storage area was being graded on the hill north of the current
storage area. Aside from the vegetative buffer from the natural vegetation around the site, it did
not appear that any erosion and sediment controls were being provided for the area. There are
" limits to the ability of natural vegetation to capture sediment and the build-up of sediment will
eventually cause the vegetation to deteriorate and become overtaken by weeds. It appeared
that a v-bottom ditch cut to provide drainage on the east side of the area which would be
vulnerable to erosion and promote the transport of sediment from the graded area.




The drainage path for runoff from the area between the plant entrance road and the emergency
spillway was reviewed. The drainage from hose leakage / spillage from water truck filling
allowed us to follow the flow path from the area to the wooded draw southeast of the emergency
spillway. Several gullies were present in the area where the flow breaks over the edge of the
draw. A stabile slope drain needs to be provided for surface drainage that outlets to the wooded
draw to prevent the headward advance of the gullies and to reduce the resuiting sediment
contribution 16 Squaré Butté creek.

RECORDS

NDPDES permit related correspondence, monitoring reports and supporting records were
reviewed. All records were complete and contained the required information. Laboratory
records were not reviewed as they are generally required as part of the state's laboratory

certification program. '

RECOMMENDATIONS / CORRECTIVE ACTICNS

1. Clean and repair the silt fence and berm sediment controls for the storage area {bone yard).
Consider replacing the silt fence with a more durable control measure sized for the
contributing drainage area such as sediment basins, rock check dams or similar.

2. Impiement sediment and erosion controls at the new equipment storage area that was being
developed. Drainage on the west side of the area could affect the quality of the discharge
from point 019 which is subject to Best Management Practice {BMP) conditions and
sampling requirements.

3. Design and implement drainage improvements to correct the gully erosion that is occurring
southeast of the emergency spillway.



NDPDES PERMIT PROGRAM

Facility Name: Minnkota Power Coop

RECORD REVIEW Permit Number: ND0OO00370

Yes

No

No

Yes No

No

Yes No

Yes

Yes

No

No

No

No

No

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Comments:

Date: 6-20-2007
{Page 1 of 3)

RECORDS AND REPORTS

Permit information (including any caiibration and maintenance records) is kept for the
required 3 year period.

Sampling and analysis data for all-parameters at all discharge points (including visual
monitoring, flow measuring, WET samples, and influent monitoring) are adequate and
include: .- - - : - S

a. Dates, times, location of sampling

b. Initials of individual performing sampling

¢. Dates and times of analysis

d. Initials of individual performing analysis

a. Analytical methods and techniques reference

Holding times complied w-ith for all parameters

Proper sampling frequencies for all parameters

List discharge points and parameters reviewed
April 2007; Discharge Points: 001, 002, 003, 008, 025.

Flow monitoring charts, tables, etc. available

Flow measuring provides results within required accuracy level
Did not attempt to confirm accuracy, methods indicated appear reasonable for
nature of discharge. May be over estimating pump curve flows due to wear,

List how flow is determined at each point

001 - Pump rating and hours - plant data system

003 - Recorder on weir

008 - Pump rating and hours

019 - Depth in pipe & chart; estimated on extreme low flows
020 — Pump rating and hours

025 - Totalizer




Yes No N/A

‘Yes No N/A
Yes No N/A

Yes No N/A
Yes No N/A
Yes No N/A
Yes No N/A

Yes No N/A
Yes No N/A
Yes No N/A
Yes No N/A
Yes No N/A

Yes No N/A

Yes No N/A

Comments:

2.

3.

4.

10.

11.

12,

13.

14.

15.

Permit Number: ND0O0QQQ370
Date: 6-20-2007
(Page 2 of 3)

DISCHARGE MONITORING REPORTS

Analytical results consistent with the data reported on Discharge Monitoring Reports
(DMR's}.

Al additional data summarized on DMR as rqufréd _by ber%nit

Bacteria data summarized as a geometric mean where required by permit.

Instantaneous maximum and minimum values calculated and reported properly on
DMR where required by permit.

Daily maximum and minimum values {arithmetic, geometric) calcutated and reported'
properly on DMR where required by permit.

7-Day maximum and minimum values {arfthmetic, geometric} calculated and reported
properly on DMR where required by permit.

Daily average/monthly average values {arithmetic, geometric) calculated and reported
properly on DMR where required by permit.

All loading values calculated and reported properly on DMR where required by permit.
Predischarge samples reported properly on DMR.

State compliance samples reported properly on DMR.

Spiit samples reported properly on DMR.

Multipte daily samples reported properly on DMR.

Number of exceedances reported properly cn DMR.
None on reports reviewed.

Sampling frequencies reported properly on DMR.

List DMR's reviewed
April 2007; Discharge Points: 001, 002, 003, 008, 025.

MNo discrepancies noted




Yes No N/A
Yes No N/A
Yes No N/A

Yes No N/A

Yes No N/A

Comments:

Yes No N/A
Yes No N/A
Yes Na N/A
Yes No N/A

Yes No N/A

Yes No N/A

Comments:

Permit Number: NDOQOO370
Date: 6-20-2007
(Page 3 of 3)

LABOBATORIES AND TESTING EQUIPMENT

List laboratories utilized for all permit-required
parameters.

Minnkota- TS5, pH, BOD, TFe, TRC
MVTL- Cit & Grease, Non routine tests
ASCi Corp, Duluth MN - WET

All I-at;oratories have up-to-date state certification.

State certification visibly poste_d in permittee laboratory.

Resuits of last DMR/QA test available. Date _Not Chécked

Calibration and maintenance records of laboraiory equipment available and up-to-

date.
Nat checked

Calibration recards of flow meter available and up-to-date.
Not checked

WHOLE EFFLUENT TOXICITY TESTING AND REPORTING

WET sampling by permittee is adequate to meet the conditions of the permit.

a. Chain of custody used.
b. Method of shipment and preservation adequate.
c. Halding time met (received within 36 hours).

Lab reoprtsfchain of custody sheets indicate temperature of sample when
it is received by the lab.
Indicate temperature: _3.2 C (008); 3.6 C (025); 5.5 C {(Nelson Lake)

Lab has provided available quality control data, i.e., reference toxicant
contral charts.
Samples from 008, 025,

Collected: March 12, 2007: 0843
Received: March 13 2007: 0700
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ENVIRONMENTAL HEALTH SECTION

Gold Seal Canter, 918 E. Divide Ave.
NORTH DAKOTA Bismarck, ND 58501-1947

DEPARTMENT of HEALTH 701.328.5200 (fax)
www.ndheatth.gov

s

July 11, 2008

Crﬂg,al'éﬂf. 6;/2' 7//>’A7?

Plant Environmental Superintendent

PO Box 127
Center ND 58530-0127

RE: NDFDES Permit No. NDOO0OQ370

Dear Mr. Bleth:

On June 25, 2008, an inspection of the above-referenced facility's wastewater management
system was completed by this Department. Enclosed is a copy of the resuits of the inspection
for your review.

Should you have any questions concerning this inspection, please contact me at 328-5239.

Sincerely,

v

Randy Kowalski
Environmental Scientist
Division of Water Quality

RK
cc: EPA
Scott Hopfauf, Minnkota
Keith Johnson, CDHU
Environmental Health Division of Division of Division of Division of
Saclion Chisf's Office Air Quality Municipal Facilities Waste Management Water Quality
701.328.5150 701.328.5188 = 701.328.5211 701.328.5166 701.328.5210

Frinted on recycled paper.




INDUSTRIAL INSPECTION

FACILITY: Minnkota Power Cooperative DATE: June 25, 2008
LOCATION: Center, ND TIME: 9:00 a.m. )
PERMIT NO.: ND-0000370, NDR05-0012 CONDITIONS: Light NW wind, clear

Approx. 70°-80°
CONTACT PERSON: Scott Hopfauf
INSPECTOR: Randy Kowalski & Cory Lawson
SITE REVIEW

At the time of the inspection both units were in operation. Overall the plant appeared orderly and
the wastewater treatment structures appeared to be in good condition. The facility was making
preparations for the construction of the new stack for Unit 2 and the scrubber for Unit 1.

The alternate bottom ash pond {009) was not in use. The pond was approximately 1/3 fulf of
bottom ash which was in the process of being hauled out. The North Retaining Basin (008) was
not discharging and the water level in the basin was about 3 to 4 feet below the top of the stop
logs. The South Retaining Basin (020) was not discharging and had approximately 5 feet of
freeboard. Mr. Hopfuaf indicated that he recently caiculated the sizing for basins and both have
more than adequate storage to contain runoff from a 10yr-24hr storm event.

The butterfly ponds were being used for storing material for disposal or recycle. The solid waste
facility was reviewed and the current FGD recycie cell (Cell 2) appeared in good condition and
maintained to ensure no discharge. Runoff from the inactive areas and future solid waste cells
is handled by detention ponds operated by BNi Coal.

The sewage treatment plant (DP 003) was reviewed and appeared to be operating normally.
The discharge from the package unit appeared clear. The flow rate reading was 2.02 gpm and
the chlorine level was 0.72 mg/L.

The wastewater treatment plant (DP 025) was reviewed. The plant equipment appeared to be in
good condition and operating normally. The final effluent discharge from the plant appeared
clear.

STORMWATER REVIEW (permit NDR(05-0012)

The drainage ditches along the haulroad from coal handling to Hagel creek were reviewed. The
rock check closest to coal handling on the south side of the road had recently been cleaned and
had filled again due to recent rains. The lower rock checks did not appear to have significant
sediment accumulation. The narrow, un-vegetated ditch upstream of the checks presents an
ongoing source for sediment which results in the need for frequent clean-out.




The silt fence runoff controls for the storage area (bone yard) were reviewed. The fences had
been cleaned recently and appeared in good condition. Mr. Hopfauf pointed out grading and
rock surfacing completed in the storage area to reduce the sediment load to the silt fences.
Additional improvements to control sediment and reduce maintenance frequency were also
discussed including the possibility of repfacing the silt fences with a sediment trap or basin.

The gully repairs made south of the plant entrance road and the emergency spillway were
reviewed. The lack of plant growth on the repaired slope is a concern since it had been seeded
last fall and this spring (about 4 weeks prior to visit). The topsoil quality and other factors that
could affect germination and growth were discussed.

At the DC terminal, rock had been added below the culverts for SW points 010 and 011 to
prevent erosion. There appeared to be some distressed vegetation in the drainage leading from
the switchyard.

RECORDS

NDPDES permit related correspondence, monitoring reports and supporting records were
reviewed. All records were complete and contained the required information. Laboratory
records were not reviewed as they are generally required as part of the state’s laboratory
certification program.

The stormwater permit records were also reviewed. The SWPP plan was up-to-date with the
most recent revision occurring on 10/27/2007. There are nine active discharge points, four of
which are sampled. The last sample date was 6/5/2008 and the last stormwater inspection was
9/18/2007. The facility also has stormwater permits for an offsite temporary batch plant and for
small construction activity which were also reviewed.

RECOMMENDATIONS / CORRECTIVE ACTIONS

1. Monitor the gully erosion repair area near the plan entrance until vegetation is reestablished.
Take corrective action as needed to establish vegetation and to repair any damage that may
occur due to erosion.




STORMWATER INSPECTION / SITE REVIEW

FACILITY:  Minnkota (Smalt Construction) DATE: June 25, 2008
PERMIT # ND10-0835 TIME: 9:00
LOCATION:- Center ND

FACILITY CONTACT: Scott Hopfauf

INSPECTORS: Randy Kowalski & Cory Lawson

Findings / Observations

No construction activities were taking place at the time of the visit. No activity has taken place
under this permit in over two years. The permit would apply to construction outside the main
plant site involving less than five acres of disturbance.

An Annual Location Record for 2007 was not found when reviewing records. The company
provided an ALR by letter on June 30, 2008 which indicated no activity for 2007.

Requirements / Follow-up

None




' ND, Department of Health
Division of Water Quality
(701) 328-5210

Mining & Paving Plant Sites

Storm Water Inspection
NDR32-0000

Facility Name Minnkota Power

Permit No ND32-0630

l.ocation Center ND County Oliver
Contact (if available) Scott Hopfauf Title Civil Engineer |Phone 794-8711
Inspector Ra_ndy Kowalski & Cory Lawson Date June 25, 2008 Time 9:00

Documents: SWPP Plan (¥ N )Ifno, where?

Inspection Record ( Y N ) Application date 5/27/08

| Visual Assessment Comments
Evidence of soil erosion on site Yes | No
Evidence of soif erosion or deposition off site Yes | No
Observed erosion control measures / Best Management Practices Yes | No
seftling pond, berms, silt fence, bale dikes, rock check dam, efc.
Observed controls appeared appropriately maintained and effective Yes | No
Should not be washed out, filled with sediment, fafling down, etc.
Evidence of bulk storage on site Yes No
Above ground tanks, Drums, Pressurized cylinders,
Underground Storage tanks {USTs) Other: (RR cars, bulk trucks, etc.)
Evidence of leakage at bulk storage areas Yes | Ne
Vehicle maintenance or fueling areas Yes No
Evidence of substances exposed to storm water Yes | Nao
Motor/Lubricating Qil, Paints/Solvents, Pesticides/Herbicides, etc:
Observable soil stains Yes | No
Cbservable distressed or damaged vegetation Yes | No
Possibly from spills, leaks, herbicides or sediment accumulations
Evidence of current or former landfills or refuse dumps Yes | No
Observabie Trash . Yes | No
Adjacent to surface water body(s) Yes | No | Hagel Creek
Naturaf Lake, Reservoir, Stock Pond, ditch, creek/river,-wetland
Observable trenches, ditches, or depressions which could lead to offsite runoff Yas | No | Conirolied
Does the facility include a wash plant or process wastewater?(if Yes complete a-c below} | Yes | No
a. Wastewater treatment and/or storage provided on site? Yes No | NA
{Indicate: Recycled, storage ponds/pit, other )
b. Observed discharge structure on system (pipe, channel, pump, etc) Yes | No | NA
C. Evidence of offsite discharge from the wash plant {ie sediment build up, water Yes | No
flow)? Wash plant discharges requira specific NDPDES permit NA
Check pormit and racent last resulfs; or
Take photos and/or smpla of the discharge if no permit
Evidence of other Non-storm water discharges? Yes [ No

Notes: The permit was recently obtained. Site grading had been graded and being prepared for plant set-up and operation
by Knife River. Runoff water collects in a smali basin at the NE corner of the site. We discussed the importance of keeping

the basin spillway area stabilized and dewatering methods.
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ENVIRONMENTAL HEALTH SECTION
Gold Seal Center, 918 E. Divide Ave.

-y

ﬁ NORTH DAKOTA Bismarck, ND 568501-1947
ﬁ DEPARTMENT of HEALTH 701.328.5200 (fax)
; : www.ndhealth.gov
July 28, 2009

Craig Bleth,

Plant Environmental Superintendent
Minnkota Power Cooperative

PO Box 127

Center ND 58530-0127

RE: Minnkota Power — Center
NDPDES Permit #s: NDQ0O0O0Q370, NDR0O50012, NDR320630
ND100835, ND102616

Dear Mr. Bleth:

On July 16, 2009, an inspection was completed by this Department at the above-referenced
facility to review wastewater and stormwater management practices. We appreciate the time
and cooperation provided during the site review and to comply with the permit conditions.
Enclosed are copies of the inspection reports for your review.

Should you have any questions concerning this inspection, please contact me at 328-5239,

Sincerely,

gl 2.

Randy Kowalski
Environmental Scientist
Division of Water Quality

RK
CcC: EPA
Scott Hopfauf, Minnkota
Keith Johnson, CDHU
Environmental Health Division of Division of - Division of Division of
Section Chiefs Office Air Quality Municipat Facilities Waste Management Water Quality
701.328.5150 701.328.5188 701.328.5211 701.328.5166 701.328.5210

Printed on recycled paper.



INDUSTRIAL INSPECTION

FACILITY: Minnkota Power Cooperative DATE: July 16, 2009
LOCATION: Center, ND TIME: 9:00 a.m.
PERMIT NO.: ND-0000370 CONDITIONS: NW wind, clear

Approx. 60%-70°

CONTACT PERSON: Scott Hopfauf
INSPECTOR: Randy Kowalski
S|ITE REVIEW

At the time of the inspection both units were in operation. Extensive construction work was in
progress around the piant site primarily associated with the scrubber addition and electrical
upgrades. The wastewater treatment structures appeared to be in good condition.

The alternate bottom ash pond (DP 009) was not in use. The North Retaining Basin (DP 008)
was not discharging and the water levei in the basin was about 1/2 to 1 foot below the bottom of
the v-notch weir. The South Retaining Basin (DP 020} was not discharging and had more than
10 feet of freeboard. Both basins had adequate storage to contain runoff from a 10yr-24hr storm
event. The drainage areas for both of the basins are heavily involved in construction work.

_ The sewage treatment plant (DP 003) was reviewed and appeared to be operating normally.
The discharge from the package unit appeared clear. The flow rate reading was 3.0 gpm.
Portable lavatories were in-place at several locations onsite for construction crews.

The plant site runoff discharge (DP 019) was reviewed. The discharge from the pipe appeared
clear and to be from groundwater drainage and/or flow from upstream of the plant site. There
did not appear to be any significant surface drainage to the pipe at the time of the inspection.
The construction activity and traffic on the east side of the plant presents a additional sediment
source for sediment sumps built into the surface drain leading to the discharge point. We
discussed the possible need to increase the inspection and clean-out frequency for the sumps
while construction is in progress.

The wastewater treatment plant (DP 025) was in operation but not reviewed.
RECORDS

NDPDES permit related correspondence, monitoring reports and supporting records were
reviewed. All records were complete and contained the required information. Laboratory
records were not reviewed as they are generally required as part of the state's laboratory

certification program.




North Dakota Department of Health
Water Quality Division

STORMWATER INSPECTION / SITE REVIEW

FACILITY: Minnkota Power Cooperative — DATE: July 16, 2009
M.R. Young Station

PERMIT #: NDR0O50012 TIME:  9:00
- "~ Conditions: NW wind, clear
Approx. 60°-70°

 LOCATION:  Center ND
CONTACT.: Scott Hopfauf
INSPECTOR: Randy Kowalski

RECORDS: SWPP: Yes Inspections / samples: Yes.

Findings / Observations

Stormwater outfall 10 at the DC terminal area was reviewed. The channel leading to the outfall
was walked to review erosion in the channel. A channel cut/gully approximately 1% feet deep
by 2 feet wide was noted at the fence crossing upstream of the road along the lake. Closer to
the road the drain fans-out into smaller channels. Reshaping the drainage was briefly
discussed however there would be a concern that disturbance to the drainage channet would be
difficult to stabilize and result in additional erosion. We also discussed the possible addition of
rock check dams to the unvegetated ditches at the upper end of the drainage near the DC
terminal to provide some erosion and sediment control.

Areas leading to stormwater outfall 8 were reviewed. The gully repairs made south of the plant
entrance road and the emergency spillway still lacked plant growth on the repaired repair area.
The area had been seeded again this year. A drainage channel had been reshaped east of the
equipment laydown area. The drain outlets northeast of the bone yard silt fence area. A new
longer row of silt fence was added in the bone yard drainage. The new fence replaced some of
the former upstream rows to make room for reshaping and expansion of an equipment laydown
area,

The drainage ditches along the haulroad from coal handling to Hagel creek were reviewed. The
rock check closest to coal handling was full and scheduled to be cleaned. The lower rock
checks did not appear to have significant sediment accumulation.

An access road west of the plant in the drainage area for stormwater points 4 and 5 had been
reshaped. The ditches had been seeded and silt fence check dams were in place to provide
sediment control in the ditches.

Records

The stormwater permit records were reviewed as part of the inspection. The SWPP plan and
inspection records appeared up-to-date. There are nine active discharge points, four of which
are sampled. The allowance in the permit to reduce sampling based on sample results was
discussed.




North Dakota Department of Health
Water Quality Division

STORMWATER INSPECTION / SITE REVIEW

FACILITY: Minnkota Power Cooperative — Airstrip DATE:  July 16, 2009
PERMIT #: NDR102616 TIME:  9:00

__LOCATION: _CenterND =~ . _ _ __ .. _ . _ _Conditons:85° Clear, .

NW wind
CONTACT: Scott Hopfauf

INSPECTOR: Randy Kowalski

RECORDS: SWPP plan: Yes Inspection records: Yes

Findings / Observations -

The project is for decommissioning an airstrip. At the time of the visit the asphalt surfacing from
the airstrip and in front of the hanger had been removed. Silt fence was in place at outlets from
the disturbed airstrip area to drainage swales adjacent to the former airstrip. The drainage
swales on each side of the airstrip were not disturbed thus minimizing erosion potential. Mr.
Hopfauf indicated that the strip is on subsoil material which woutd be ripped prior to final

* grading. He also indicated that topscil is not available for the airstrip area as originally thought.
They plan on using any surptus topsail they can find on the site to spread on the area to
improve re-vegetation success.

Records relevant to the stormwater permit were reviewed as part of the inspection. The
following documents were onsite at the facility office and available for review: NOI, coverage
letter, general permit, SWPP plan, and inspection records. The records appeared complete and
maintained in accordance with the general permit




North Dakota Department of Health
Water Quality Division

STORMWATER INSPECTION / SITE REVIEW

FACILITY:  Minnkota (Small Construction) DATE: July 16, 2009
PERMIT # ND10-0835 TIME: 9:00 am
LOCATION: Center ND

FACILITY CONTACT: Scott Hopfauf

INSPECTORS: Randy Kowalski

Findings / Observations

There has been no activity under this permit in at least three years. During the review we
discussed the Department’s intention to phase-out the current small construction permitiing
when the construction stormwater general permit is renewed. At such time a separate permit
would be required for each construction project involving one or more acres of disturbance.
This permit coverage for multiple projects not exceeding five acres in size will be discontinued
when the permit is renewed in the fall of 2008.

Records relevant to the stormwater permit were reviewed as part of the inspection. The
following documents were onsite at the facility office and available for review: NOI, coverage
letter, general permit, and Annual Location Record. Since there has been no activity under this
permit recentiy there were no required inspection or SWPP plan records.




North Dakota Department of Health
Water Quality Division

STORMWATER INSPECTION / SITE REVIEW

FACILITY: Minnkota Power Cooperative — Batch Plant DATE: July 16, 2009

PERMIT #: NDR320630 TIME:  9:00am — 2:00pm

- LOCATION:  “CenterND~ " = =~ = -+ -Conditions: 65°,-Clear, -
NW wind

CONTACT: Scott Hopfauf
INSPECTOR: Randy Kowalski

RECORDS: SWPP Yes Inspections Yes

Findings / Observations

The batch plant site appeared clean and orderly. One concrete batch plant was set at the site
at the time of the review. Mr. Hopfauf indicated that for a time two plants had been set at the
site to supply concrete for the larger pours at the power plant. The runoff from the plant site is
contained by the stripping edge that was formed when the site was graded. Topscil from the
site is stockpiled on the west end of the site. Runoff from the site is directed to a small basin at
the northeast corner of the site. The discharge from the basin is overland and would pass
through vegetation and silt fence before teaving the site. No deficiencies were noted onsite
during the site review.

Records relevant to the stormwater permit were reviewed as part of the inspection. The
following documents were onsite at the facility office and available for review: NO1, coverage
letter, general permit, SWPP plan, and inspection records. The records appeared complete and
maintained in accordance with the general permit.




Gold Seal Cenjer, 918 E. Divide Ave.
NORTH DAKOTA Bismarck, ND 58501-1947

é DEPARTMENT of HEALTH 701.328.5200 (fax)
www.ndhealth.gov

%g ENVIRONMENTAL HEALTH SECTION

May 5, 2010

— ~~Minnkota Power-Cooperative— —— — - =~ -— — =—mmm mm = m e

~ Craig Bleth,
Plant Environmental Superintendent

PO Box 127
Center ND 58530-0127

RE: Minnkota Power — Center
NDPDES Permit ##s: ND0O0O00370, NDR0O50012, NDR320630
ND102616

Dear Mr. Bleth:

On April 20, 2010, an inspection was completed by this Department at the above-referenced
facility to review wastewater and stormwater management practices. VWe appreciate the time
and cooperation provided during the site review and to comply with the permif conditions.
Enclosed are copies of the inspection reports for your review.

Should you have any questions concerning this inspection, please contact me at 328-5239.

Sincerely,

(g

Randy Kowalski
Environmental Scientist
Division of Water Quality

RK
CcC: EPA
Scott Hopfauf, Minnkota
Keith Johnson, CDHU
Environmental Health Division of Division of Division of Division of
Section Chigf's Office Alr Quality wMunicipal Facilities Wasts Management Water Quality
701.328.5150 701.328.5188 701,328.5211 701.328.5166 701.328.5210
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INDUSTRIAL INSPECTION

FACILITY: Minnkota Power Cooperative DATE: April 20, 2010
LOCATION: Center, ND TIME: 9:00 a.m.
_ PERMITNO.:ND-Q0Q0370_ . _ . CONDITIONS:Calm,clear . __ __ _  _ _ _ ____

Approx. 55°-65°

777 "CONTACT PERSON: Scott Hopfauf
INSPECTOR: Randy Kowalski
SITE REVIEW

At the time of the inspection only unit 2 was in operation. Extensive construction work was in
- progress around the plant site for the_unit 1 outage and_pollution.control additions. The
wastewater treatment structures appeared to be in good condition.

The condenser for unit 1 was open for cleaning and looked at during the inspection. Mr.
Hopfauf indicated that when the condenser was first opened the inside was covered with moss-
like growth. At the time of the visit the material had dried and appeared as brownish colored
crust on the surfaces of the lake water side of the condenser.

The South Retaining Basin (DP 020) was not discharging and the water level was 8 to 10 below
the outlet. The North Retaining Basin (DP 008) was not discharging and the water level in the
basin was about 3 feet below the top of the stop logs. Mr. Hopfauf indicated the north retaining
basin was at the level which they normally initiate discharge to maintain runoff capacity.

The alternate bottom ash pond (DP 009) was not in use. Temporary lines were in-place to
convey bottom ash sluice water to the pond during a unit 2 shutdown while work continued on
the unit 1 scrubber system. A small amount of bottom ash was being stored in the pond.

The piant site runoff discharge (DP 019) was reviewed. The trickle discharge from the pipe
appeared clear and believed to be from groundwater drainage. There did not appear to be any
significant surface drainage at the time of the inspeaction.

The wastewater treatment plant (DP 025) cutfall had a trickle (<5gpm) discharge. The
treatment plant releases freated wastewater batches and the observed discharge was believed
to be drainage following a batch discharge.

The sewage treatment plant (DP 003) was reviewed and appeared to be operating normally.
The discharge from the package unit appeared clear. The flow rate reading was 2.85 gpm.

RECORDS

NDPDES permit refated correspondence, meonitoring reports and supporting records were
reviewed. All records were complete and contained the required information. Laboratory
records were not reviewed as they are generally required as part of the state's [aboratory
certification program.




NDPDES PERMIT PROGRAM Facility Name: Minnkota Power Coop
RECORD REVIEW Permit Number: NDOOOD370

Yes No N/A

Date: 4/20/2010
(Page 1 of 3)

RECORDS AND REPORTS

1. Permit information {including any calibration and maintenance records) is kept for the
required 3 year period.

XYes No N/A 2. Sampling and analysis data for all parameters at all discharge points {including visual

__ __monitoring, flow measuring, WET samples, and influent monitoring) are adequate and

include:
Yes No N/A a. Dates, times, location of sampling
Yes No N/A b. Initials of individual performing sampling
¥es No N/A ¢. Dates and times of analysis
T Yes No NJA~ —— - mitialsofindividual performinganalysis— — ——————— — —~ — — "
Yes No N/A e. Analytical methods and techniques reference
Yes No N/A 3. Holding times complied with for all parameters
Yes No N/A 4. Proper sampling frequencies for all parameters
One analysis missed for 008 when sample inadvertently tossed out.
5. List discharge points and parameters reviewed
Discharge Points: 003, 008, 025 for December 2009
Yes No N/A 6. Flow monritoring charts, tables, etc. available
Yes No N/A 7. Flow measuring provides results within required accuracy level

Comments:

Did not attempt to confirm accuracy, methods indicated appear reasonable for
nature of discharge.

8. List how flow is determined at each point

003 — Flow meter
008 — Pumgp rating, 225 gpm
025 - Flow meter




Yes No N/A

Yes No N/A

Yes No N/A

—

Yes No N/A

—=—--- Yes No N/A-—5.-

Yes No N/A
Yes No N/A

) Yes No N/A
Yes No NIA
Yes No N/A
Yes No N/A
Yes No N/IA

Yes No N/A

Yes No N/A

Comments:

Permit Number: NDQOOO3I70
Date:

4/20/2010

(Page 2 of 3)

DISCHARGE MONITORING REPORTS

1. Analytical results consistent withmthé data reported on Discharge Monitohring Re_po?ts

___(OMRS).

2. All additional data summarized on DMR as required by permit.

3. Bacteria data summarized as a geometric mean where required by permit,
Fecal testing on 003 conducted and reported even though if was not required.
4. Instantaneous maximum and minimum values calculated and reported properly on

DMR where required by permit.

reported properly on DMR where required by permit.

Daily maximum-and-minimum-values (arithmetie;-geometric}-calculatedand- — —- — ———

6. 7-Day maximum and minimum values (arithmetic, geometric) calculated and reported

properly on DMR where required by permit.

7. Déily average/monthly average values (arithmetic, geometric) calculated and reported

properly on DMR where required by permit.

8. All loading values calculated and reported prope'rly on DMR where required by permit.

9. Predischarge samples reported properly on DMR.

10. State compliance samples reported properly on DMR.
11. Split samples reported properly on DMR.

12. Multiple daily samples reported properly on DMR.

13. Number of exceedances reported properly on DMR.

14. Sampling frequencies reported properly on DMR.

15. List DMR's reviewed
Discharge Points: 003, 008, 025 for December 2009




Yes No N/A

Yes No N/A

Yes No N/A

Comments:

Yes No N/A
Yes No N/A
Yes No N/A
Yes No N/A

Yes No N/A

Yes No N/A

Comments:

Permit Number; NDOO0O370
Date: 4/20{2010
(Page 3 of 3)

LABORATORIES AND TESTING EQUIPMENT

1. List laboratories utilized for all permit-required parameters.
Minnkota- TSS, pH, BOD, TRC

= - - -MVTL-Qil & Grease, Nonroutinetests —.._. . __ _ ._ .- .- _—_—._ ..
Environmental Toxicity Control, Woodbury MN

27 “AINaBoratonies ave Up-ts-date Stts centification ——— ~ "~ T T T T TT oo

3. State certification visibly posted in permittee laboratory. Not Checked

4. Results of last DMR/QA test available. Date Not Checked

5. Calibration and maintenance records of laboratory equipment available and up-to-
date.
-— ---— —Notchecked- - -~ — —— — e — - e

6. Calibration records of flow meter available and up-to-date.
Not checked

Lab procedures and records checked as part of state lab certification program.

WHOLE EFFLUENT TOXICITY TESTING AND REPORTING

1. WET sampling by permittee is adequate to meet the conditions of the permit.

a. Chain of custody used.
b. Method of shipment and preservation adequate.
c. Holding time met (received within 36 hours).

2. Lab reports/chain of custody sheets indicate temperature of sample when
it is received by the fab.
Indicate temperature: ___3.7°C

3. Lab has provided available quality control data, i.e., reference toxicant
control charts.
Provides control chart description and result of most recent Reference Toxicity
Test for the test species.

Report reviewed for discharge 025, 12/15/09 sample tested with ceriodaphnia

Collected: 12/15/09 8:15 sample & 9:10 receiving water
Received: 12/16/09 8:15
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