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EXECUTIVE SUMMARY

Background information taken from the U. S. Environmental Protection
Agency’s (EPA’s) website:

“Following the December 22, 2008 dike failure at the
TVA/Kingston, Tennessee coal combustion waste (CCW) ash
pond dredging cell that resulted in a spill of over 1 billion gallons
of coal ash slurry, covered more than 300 acres and impacted
residences and infrastructure, the EPA is embarking on an
initiative to prevent the catastrophic failure from occurring at other
such facilities located at electric utilities in an effort to protect lives
and property from the consequences of a impoundment or
impoundment failure of the improper release of impounded
slurry.”
As part of the EPA’s effort to protect lives and the environment from a disaster
similar to that experienced in 2008, Kleinfelder was contracted to perform a site
assessment at the Coal Creek Power Generating Station that is owned and

operated by Great River Energy. This report summarizes the observations and
findings of the site assessment that occurred on May 17, 2011.

The coal combustion waste impoundments observed during the site
assessment included:

o Upstream Raise/Ash Pond 92 — Originally commissioned in 1979 (significantly
reconfigured between 2002 and 2005).

e  Ash Pond 91 — Originally commissioned in 1979 (significantly reconfigured in
1992).

Preliminary observations made during the site assessment are documented on
the Site Assessment Checklists presented in Appendix A. A copy of this
checklist was transmitted to the EPA following the field walk-through. A more
detailed discussion of the observations is presented in Section 4, “Site
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Observations”.

The Upstream Raise/Ash Pond 92 and Ash Pond 91 impoundments are
regulated by the North Dakota Department of Health — Waste Management
Division. While that agency has not established a hazard rating, Golder
Associates (Golder) assigned both impoundments a “Low” hazard rating in
2010. That hazard rating was reviewed, and it is agreed that a hazard
classification of “Low” is an appropriate designation for both impoundments.

Overall, the ponds are reasonably well maintained and engineered, and operated
with a few areas of concern as discussed in Section 6, “Recommendations”.

On the date of this site assessment, there appeared to be no immediate threat to
the safety of the impoundment embankments. No assurance can be made
regarding the impoundments’ condition after this date. Subsequent adverse
weather and other factors may affect the condition.

A brief summary of the Priority 1 and 2 Recommendations is given below. A
more detailed discussion is provided in Section 6, “Recommendations”.

Priority 1 Recommendations

1. Prepare an Emergency Action Plan (EAP) for the facility by July 31, 2013.

2. Control vegetation on the downstream slopes. Remove the isolated trees
and woody brush, including roots/stumps, at the toe of the embankments by
July 31, 2013.

Priority 2 Recommendations

1. Repair erosion of Upstream Raise / Ash Pond 92 embankment by July 31,
2013.

2. Evaluate and repair erosion at the toe on west embankment of Ash Pond 91 by
July 31, 2013.

3. Maintain a log of maintenance and other activities at Ash Pond 91 and the

Upstream Raise impoundments and supporting facilities by July 31, 2013.
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4. Perform video assessments of culvert piping by July 31, 2013.
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SECTION 1 - INTRODUCTION

1.1 GENERAL

This report has been prepared for the United States Environmental Protection
Agency (EPA) to document findings and observations from a site assessment at the
Coal Creek Station Power Plant on May 17, 2011.

The following sections present a summary of data collection activities, site
information, performance history of the facility’s impoundment ponds, a summary of
site observations, and recommendations resulting from the site investigation.

1.2 PROJECT LOCATION

Coal Creek Station is located approximately five miles south of Underwood, ND, as
shown in Plate 1. The power plant is located in McLean County at approximately
47°2243’N and 101°09'30"W. The nearby town of Underwood is a rural
agricultural community with the town population of about 750 people.

1.3 SITE DOCUMENTATION

Great River Energy provided the following documents during the time of this
assessment to aid in the review of the impoundments:

e Golder Associates, Evaluation of Ash Pond 92/SW Section 16 Stability,
August 6, 2010 (Rev. December 21, 2010)

e Golder Associates, Evaluation of Ash Pond 91 Berm Stability, April 13, 2010

e Golder Associates, Addendum to Evaluation of Ash Pond 92/SW Section 16
Stability and Evaluation of Ash Pond 91 Stability — Seismic Stability
Evaluation, February 27, 2012

e Golder Associates, Letter Response to Kleinfelder Email Dated May 11,
2012 Concerning Slope Stability Factors of Safety, May 14, 2012.

e Golder Associates, Evaluation of Plant Drains Pond Stability, April 13, 2010.

e Cooperative Power Association, Coal Creek Station, Final Construction
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Report — Evaporation Pond 93 and Ash Pond 91, undated
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e Black & Veatch, Site Grading Plan Drawings 951006 and 9S1007, 1975

e Black & Veatch, Site Misc. Sections and Details Drawing 951022, 1978

e Black & Veatch, South Ash Pond Elevations 1988, Drawing 951017, 1989

e Great River Energy, Workorder 2378027, Upstream Raise Monthly
Inspection, April 19, 2011

e Great River Energy, Workorder 2385059, Ash Pond 91 Monthly Inspection,
May 8, 2011.

e Great River Energy, Draft Revised Permit Modification Document, Permit
No. Sp-033, Coal Creek Station, Underwood, North Dakota, July 8, 2004
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SECTION 2 — SITE ASSESSMENT

21 ATTENDEES

The site assessment was performed on May 17, 2011 by Charles Larson, P.E. and
Brad Piede, E.I.T. of Kleinfelder. Other persons present during the site assessment
included:

Jennifer Charles — Great River Energy
Erik Silvola — Great River Energy
Diane Stockdill — Great River Energy
Todd Stong, PE — Golder Associates

2.2 IMPOUNDMENTS ASSESSED

Impoundments and associated structures that were observed during the site
assessment included:

e Upstream Raise/Ash Pond 92 - Originally commissioned in 1979
(significantly reconfigured between 2002 and 2005)

e Ash Pond 91 — Originally commissioned in 1979 (significantly reconfigured
in 1992)

Observations from the site assessment are documented on the Site Assessment
Evaluation Checklists presented in Appendix A. A summary of observations from
the site assessment is presented in Section 4.

2.3 WEATHER DURING ASSESSMENT

During the assessment of the Great River Energy Power Station impoundments, the
weather was partly cloudy and windy. Temperatures ranged from about 55° to 65°
F, and wind speeds ranged from about 25 to 35 miles per hour (mph).
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SECTION 3 — SITE INFORMATION AND HISTORY

3.1 SITE INFORMATION AND HISTORY

The Coal Creek Power Generating Station is a coal-fired facility that has been in
operation since 1979. The facility currently sluices primarily bottom ash and flue gas
desulphurization (FGD) residuals, both by-products of coal fired energy generation,
into two separate impoundments. These impoundments are referred to as “Ash
Pond 91" and the “Upstream Raise/Ash Pond 92”. Prior to the current operational
layout at the Coal Creek Station, both Ash Pond 91 and the Upstream Raise/Ash
Pond 92 were originally part of the original CCW facility known as the South Ash
Pond (SAP). That facility experienced some leakage issues, and was eventually
reconfigured and enlarged into what is now known as Ash Pond 91 (1992), Ash
Pond 92 (1989), which then was reconfigured and enlarged into the Upstream
Raise (2002 - 2005), and the Drains Pond (1992). Prior to construction of the
composite liner systems for Ash Pond 91 and the Ash Pond 92 portion of the
Upstream Raise, CCPs and unsuitable material in the SAP were removed and
disposed of in the Section 5 dry ash landfill. Based on our review of this site history
and experience on site, neither Ash Pond 91 nor the Ash Pond 92 portion of the
upstream raise are built over wet ash or other unsuitable materials. Fly ash is
collected by electrostatic precipitators, and hauled dry to the Upstream Raise pond
site by truck to use in the ongoing enlargement of that facility. The bottom ash that is
sluiced into Ash Pond 91 is removed and dried for later use as filler and ballast
material in the Upstream Raise. An aerial image of these impoundments can be
seen on Plate 2.

Both ponds act as settling basins for the bottom ash and FGD residuals. The
Upstream Raise/Ash Pond 92 decants back into Ash Pond 91, and that pond is
connected to the Drains Pond for reuse within the plant. As such, Coal Creek
Station is a zero release power generating facility and therefore does not require an
NPDES discharge permit. The majority of fly ash generated at Coal Creek Station
is sold and beneficially used with only a small amount being used in the construction
of the Upstream Raise. Bottom Ash is also used beneficially on-site in addition to
the Upstream Raise Construction.
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Ash Pond 91 is an earthen embankment impoundment. A sluice pipe transporting
primarily bottom ash from power generating operations outlets near the
northeastern corner of the pond. From there the bottom ash slurry is directed
through a settling area, where it drains and allows water to flow into a larger portion
of the pond for secondary settling. The bottom ash material is continuously removed
from the initial settling area by heavy equipment. The water then exits the
secondary settling area and flows through a 3,000-foot-long channel along the inner
perimeter to the northwest corner of Ash Pond 91, where it connects to the Drains
Pond via two underground pipes for eventual reuse within the plant. The intention of
the Ash Pond 91 settling channel is to allow additional time for suspended solids to
drop out of suspension before entering the Drains Pond. The initial sluice settling
area, secondary settling area, and the settling channel are all considered to be
components of the larger Ash Pond 91.

The Ash Pond 91 outlet structure consists of three pipes connected to the Drains
Pond. Two of the pipes are newer and a third pipe may be abandoned, according
to plant staff. Each pipe has a control valve located in the embankment between
Ash Pond 91 and the Drains Pond. The pipe diameters are reported to be 18
inches, and the two active pipes are made of SDR-19 flanged HDPE. Ash Pond 91
is a managed inflow pond and thus does not have an emergency spillway. The
pond does receive stormwater from a small portion of the plant area, but otherwise
does not have any significant offsite flows into the pond.

The Upstream Raise Pond is an earthen embankment pond that is currently about
15 feet below its ultimate buildout height. The pond surface area is roughly
equivalent to Ash Pond 91, and the footprint is about 110 acres. The flexible
discharge pipe for the FGD residuals slurry is periodically moved around the pond
edge to spread the material out. The FGD material settles out, and the water is
decanted off to Ash Pond 91.

The Upstream Raise Pond’s outlet structure is very simple, and consists of four
flexible outlet pipes at two separate locations that connect to Ash Pond 91. The
outlet pipes are cantilevered out about 15 feet into the pond, and the inlets are
raised manually to set the pond outlet. As such, the pipe outlets can be raised in
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small increments as the Upstream Raise pond level gradually increases. There is
also a connection directly between the Upstream Raise Pond and the Drains Pond

118953/DEN12R0456 Page 5 of 66 October 31, 2012
Copyright 2012 Kleinfelder




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

| KLEINFELDER
N

to allow Drains Pond water to be directly pumped back up into the Upstream Raise
if necessary to control levels in that pond and Ash Pond 91. The Upstream Raise
Pond is a managed inflow pond that is continuously monitored and thus does not
have an emergency spillway. Because it is a diked impoundment structure, it has no
tributary drainage area outside of the crest perimeter.

In reviewing the response letter to the EPA’s section 104(e) request for information,
shown in Appendix B, it is noted that there has never been a release of impounded
water at Coal Creek Station.

3.2 PERTINENT DATA

A. GENERAL
I - 13 3T SRS Coal Creek Station
2. SHALE ..ot b et bbbttt e e b be bt eae et et eae et et e e et beaeebesebenens North Dakota
G T o 11 | McLean
A, LAUEUAR.....cuecteceeeeete ettt ettt et ettt et ettt be et e e be e be e aeebesaeaeebesaeneereeeens 47° 22’ 46” North
ST oo 113 [ O 101° 09’ 20” West
6.  RIVEr USEd fOr OPEIALIONS .......cccviiieictiiteseee ettt st st sa et beneebe bt ne e None
R =T L @0 011 1T = o SO 1979
8. MOdIfiCAtIONS ......cveerriiririeieieeieiee e Enlargement to current impoundments
9.  Current Hazard CIasSifiCatiOn .............ccceeiiueuiiiiieriiiieiesete et st ne s Low
10. Proposed Hazard ClassSifiCatiON.............cccoueiiieiiieieeiieicte ettt sttt st e b saenere Low
N T . PR See below
B. IMPOUNDMENTS
ASH POND 91
T Y/ oY SRS Earthen — Diked
2. CIESLEIRVALION. ........oovvveecriercseeee st +1922"
3. CreStLENGN .. e Approximately 6,600 ft
N 1= Ao |1 o TS 25 ft
5. ImpoundmeNnt HEIGNT.......c.cviuiiieiiicieee e Approx. 20 ft
6. UPSHEAM SIOPE .....eieiiiriririieie ettt sttt ettt st se e s st aetenenas 3H:1V
7. DOWNSEEAM SIOPE ....ocuiuicictiieiee ettt ettt sttt ettt se s b et be s s aesesneberesnnn e 3H:1V
8.  Volume of Stored ASh.........ccoiiiiiiiiiii i ~250 acre-
fee

UPSTREAM RAISE/ASH POND 92

I Yo YT Earthen — Diked
R O 1=\ = =17 o WO +1960"
3. CreSELENGIN ...t Approx. 7,900 ft
O @ 1= Y ALY 101 NP OO Varies:, typ. 35 ft°
5. IMPoundmMENt HEIGNE.........cviuiieeieiiceeeee ettt st n e et b e ~ 60 ft
B.  UPSITEAM SIOPE......cueceiiiiceiitesie ettt e e se et e s e se et e teneeresberenbeneens 3H:1V
7. DOWNSEEAM SIOPE ...ttt ettt b et st e e s e be e bt e nesaenesesbeseseneneas 3H:1V
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8. VolumME Of STOred ASh. ... .. e —— ~325 acre-feet’
C. DRAINAGE BASIN
1. AreaofDrainage Basin........cccooeoerreceninenennnene. Impoundment areas plus 15 acres of plant run-off
2. Downstream DEeSCHPLON: .......ccccceiveieerieriise e None — zero discharge plant
D. RESERVOIRINLET
ASH POND 91
1. Reservorr Inlet................... Multiple inlet sluice pipes from plant and Upstream Raise/Ash Pond 92
UPSTREAM RAISE/ASH POND 92
1. ReSEVOIr INIEL......c.cooicveiiccec e Inlet sluice pipe from plant at crest elev.
E. RESERVOIR
|- ASH POND 91
z 1. ReServoir Capacity ..........ccoooeeerereeseeseesrensennnns Maximum Storage is approximately 249 acre-feet!
Ll UPSTREAM RAISE/ASH POND 92
E 2. Reservoir Capacity .......ccocoverereeeeeeeereenererererenenes Maximum Storage is approximately 769 acre-feet
: F. PRIMARY SPILLWAY
U ASH POND 91
L. DESCHPLON ..ottt sttt st N/A — No Spillway Present
o UPSTREAM RAISE/ASH POND 92
n IO B =T o o o SRS TSTRRSN N/A — No Spillway Present
m G. OUTLET WORKS
> ASH POND 91
1. Description......cccccoeviveveeeiennenns Two 18-inch diameter pipes at pond bottom with valve in middle
-l 2. Location......ccccoceevvreeeseenrerienenns Middle of north embankment btwn Ash Pond 91 and Drains Pond
: G TR 1172 LIRS (0o 0= R None
A INAKE INVEIE EIBVALON ... s snens 1905
u 4. DiSChArge CONUUIL.........ceiiiveeiietetiiisiee ettt st e bt sn e e Unknown
u 2T 1= To OO Unknown
D, DIAMELET ..o e 18 inches
q B, OUEE SHTUCKUIE........vorveveoceeceee et seess e ssss s s s s s ssassses st s sessss s sssess s sssssansnssessssnsnssnnsares None
A OUIEt INVEIt EIBVALION .......oeoeveoeeereeeseeeeeessee e seses s essesess s snesennens 1905"°
¢ D, ENErgy DIiSSIPAtION.......c.cveviirieeieieieieisisiseseeie ettt s st aesesesns None
6.  DiISCharge ChannEL...........cooiiieiiiicisee et beaeseneenes None
n 7. Discharge Capacity with Water Surface at Top of Impoundment............cc.cccoeeevveeerennen. Unknown
w UPSTREAM RAISE/ASH POND 92
1. Description......cccccocevvrennene Two sets of four 18-inch diameter HDPE set ~ 4 ft below current crest
m‘ P2 o Yo7 1110) o PO ST Two locations on west embankment
: 3. INEAKE SHTUCIUIE. ...ttt ettt et st se bbbt e e st esssbebe s saesene s sserennatas None
. INtake INVErt EIEVALION ........ccooiiiiiiiiieeee ettt e Adjustable
4. DiSCharge CONAUIL........cccciiueiiteiieiete ettt ettt sttt st be s be et s be e sesbeseeneetens HDPE Pipe
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= T I =Y oo | S ~400 ft

D, DIBMELET ...t bbb 18 inches
LT O 10111 1 ({0 [od 1 U (=TSRSS None

A, OUtEt INVETt EIQVALION ..........oooeveeeeceeeee e seseesessssesessseessssssesssssssee s ssenes s 1918

D.  ENErgy DiSSIPAtioN.......cccccoviveueuerereeiiieiiiiee ettt be bbb s ae bt tns None
6.  DiSChArge ChanNEL.........cccciiuiiciiiieece ettt st st be st et s be e bbb e None
7. Discharge Capacity with Water Surface at Top of Impoundment............ccccccveveeveeereienenn. Unknown
H. MANAGEMENT
I @ 1 o Y TSR TTRPTSRRN Great River Energy
2. PUIPOSE ..ottt sttt ettt bbbt bt sn s ene s bene e Coal Fired Energy Generation

Notes:

1. Data provided by plant staff or obtained from Golder Associates reports
2. Value is estimated

3. Feature was submerged and unable to be visually assessed

3.3 REGIONAL GEOLOGY AND SEISMICITY

Based on our review of the United States Geological Survey (USGS), information
from the United States Department of Agriculture’s Web Soil Survey, and Golder
Associates 2010 Ash Pond Evaluation Reports, the subsurface conditions at the
plant site are expected to include Quaternary glacial till consisting of unsorted silty
and sandy clay, with few cobbles and boulders. The glacial till can be up to several
hundred feet thick and is underlain by poorly consolidated siltstone/sandstone
bedrock (Golder, 2010).

The plant site is situated in a Seismic Zone 0 area with the largest historic
earthquake in North Dakota registering magnitude 5.5 in May, 1909. The plant area
is considered to have a very low seismic risk. Seismic stability analyses of the
embankments are discussed below.

34 HYDROLOGY AND HYDRAULICS

Both Ash Pond 91 and the Upstream Raise/Ash Pond 92 are designed and situated
in such a manner that the watershed drainage contributing to the stored volume of
the ponds is minimal and limited to pumping operations and storm water that falls
within the impoundments themselves. Ash Pond 91 accepts a small amount of
storm drainage from about 15 acres draining from the plant area. The Upstream
Raise only accepts precipitation falling directly on the crest and inward.
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During the assessment, documents such as hydrology studies, hydraulic design
calculations and assumptions, and impoundment break analyses were not available
for our review. As a result, the design inflow, design freeboard and other important
components of the impoundment designs are unknown at this time. However, both
ponds do have managed inflow and pool levels that are regularly monitored by plant
personnel, and the levels are managed with sufficient freeboard to provide adequate
storage during a very significant hydrologic event. While no formal hydrologic and
hydraulic analyses were conducted, the stability analysis examined a full pool
condition with acceptable factors of safety. GRE staff has identified that the Ash
Pond 91 was designed to store up to 402,000 cubic yards of ash and the Upstream
Raise/Ash Pond 92 was designed to store up to 1,240,000 cubic yards of ash.

3.5 GEOTECHNICAL CONSIDERATIONS

Regarding stability of the embankment slopes, we have reviewed reports dated
April 13, 2010 (Ash Pond 91) and December 21, 2010 (Upstream Raise/Ash Pond
92) by Golder Associates, and a follow-up letter from Golder Associates dated May
14, 2012 providing additional explanation on the factors of safety for temporary
loading condition scenarios on the Upstream Raise/Ash Pond 92. Both reports
included stability analyses for the most critical loading condition (Ash Pond 91) or
under a variety of loading conditions and pool levels (Upstream Raise/Ash Pond
92). Ash Pond 91 is stable under a full pool loading condition, with a computed
factor of safety of 2.3. The Upstream Raise was evaluated for various embankment
and pool levels, including the ultimate buildout with a cover. In all cases, the factor
of safety met or exceeded 1.5 for permanent civil engineering structures, or met or
exceeded 1.3 for temporary loading conditions. In summary, both impoundments
have been recently evaluated and demonstrate adequate slope stability.

The above reports did not evaluate seepage. Regarding seepage, plant staff
reported that excessive seepage had been observed at various locations along the
downstream embankments of the original South Ash Pond and another pond
immediately to the north of the Upstream Raise. The pond immediately to the north
of the Upstream Raise has long since been decommissioned and essentially
removed, and the South Ash Pond is now Ash Pond 91 and the Upstream Raise.
There was essentially no visible seepage from Ash Pond 91 that we could detect
during our assessment, and seepage from the Upstream Raise is collected in a
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series of underdrains that daylight into ditches and transport that water back to Ash
Pond 91. The standing water at the underdrain outlets did not appear to have
significant flow or movement and was clear.

Seismic stability analyses were completed for both Ash Pond 91 and the Upstream
Raise/Ash Pond 92 by Golder Associates. The same loading condition scenarios for
the static stability evaluations completed earlier and discussed above were
evaluated, and in all cases the seismic stability factors of safety were all in excess of
1.0 and thus meet the 1995 EPA guidelines. As such, the embankments are
expected to remain stable under the anticipated seismic loading conditions.

3.6 STRUCTURAL CONSIDERATIONS

There is one permanent pump station structure adjacent to Ash Pond 91 at Coal
Creek Station. The structure is located in the downstream embankment at the
southeast corner of the pond. The structure was not assessed in detail, but
appeared visually to be in Satisfactory condition with no evidence of movement or
any structural distress. The pump station is used to pump water from Ash Pond 91
to the Drains Pond or Plant.

There are also manholes constructed in the Ash Pond 91 embankment at a couple
of locations near the pump station. No internal assessment was made of those
features, but no distress was noted from our external assessment of the visible
portion. There are no gate, headwall, or tower structures associated with the outlet
pipes for the ponds. There are both temporary and permanent pipe support
structures for the slurry line from the plant to Ash Pond 91. The permanent concrete
pipe support structures appeared to be in Satisfactory condition with no evidence of
movement or distress. The temporary pipe supports are wood timbers and are
intended to be movable so that the pipe outlet can be moved around to spread the
bottom ash around more evenly.

3.7 PERFORMANCE EVALUATIONS

There have been no previous federal or state assessments of the Coal Creek
Station Ash Pond 91 or Upstream Raise impoundments. Based on observations by
Great River Energy in their monthly and semi-annual assessments, there have been
no significant incidents involving either impoundment. Currently Great River
Energy’'s local plant personnel perform almost daily observation of the
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impoundments and their associated structures. Great River Energy also performs
monthly written assessments of both impoundments, similar to this assessment, via
their formal work order procedures using trained maintenance personnel. In
addition, Great River Energy retained Golder Associates to make site inspections
and assessments in the fall of 2009 as part of their 2010 stability analyses reports
discussed previously.

3.8 HAZARD CLASSIFICATION

The Coal Creek Station’s two impoundments are regulated by the North Dakota
Department of Health — Waste Management Division, but do not currently have a
designated hazard rating assigned by that agency. However, Ash Pond 91 and the
Upstream Raise were rated by Golder Associates (Great River Energy’s ash pond
impoundment consultant) as being Low Hazard impoundments. Based on
discussion with GRE staff, there is essentially no potential for loss of life, and there
is significant storage available in the Samuelson Slough drainageway with the ability
to completely contain any ash material within GRE’s property via a gated outlet at
the rail line just east of the Upstream Raise. Kleinfelder concurs with the Low
Hazard rating; however, a hazard classification analysis should be performed for
verification. Samuelson Slough enters the Missouri River approximately nine miles
downstream of the gated outlet at the railroad, and the slough only traverses
undeveloped areas adjacent to farm land. No homes, recreational facilities,
businesses, paved roads or other structures would be impacted.

3.9 SITE ACCESS

We were required to seek permission from Great River Energy to gain access to the
plant site. After arriving at the site and meeting with representatives of Great River
Energy, we were escorted by facility personnel to assess the impoundments. The
impoundments can be accessed by standard passenger vehicle during normal
weather conditions via gravel-surfaced roadways on the Coal Creek Station

property.
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SECTION 4 — SITE OBSERVATIONS

The impoundment embankments, downstream toes, and outlet works components
(portions not inundated at the time of assessment) of both the Upstream Raise/Ash
Pond 92 and Ash Pond 91 were observed during the May 17, 2011 site
assessment. General observations of these features are presented below; more
specific observations of the site and facilities are documented in the Site
Assessment Evaluation Checklist provided in Appendix A. Captioned site
photographs are presented at the end of this section.

4.1 UPSTREAM RAISE/ASH POND 92

411  UPSTREAM SLOPE

Overall, the upstream slope of the impoundment was in Satisfactory condition.
Photos 26 and 27 show the conditions of the upstream slope. Specific
observations include:

e The top four or five feet of the upstream slope appeared to be
oversteepened at approximately 0.5H:1V, almost resembling a bluff, due to
wave action. The slope below that oversteepened portion and
approximately at the waterline appeared to be significantly flatter.

e There was little to no vegetation (grass or woody shrubs) on the upstream
slope.

412  CREST

Overall, the crest of the impoundment was in Satisfactory condition. Photos 6,
26, 27, and 37 show the condition of the crest. Specific observations include:

e The impoundment crest is a drivable road weather permitting.
e Essentially no vegetation was observed on the crest.
e No major depressions or rutting was noted on the impoundment crest.

e Some very minor erosion was noted on the crest. This erosion was typically
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crest where grade breaks occurred when transitioning to embankment
slopes. That condition is not of great concern because the crest is

temporary and continually being raised.

413 DOWNSTREAM SLOPE

Overall, the downstream slope was in Satisfactory condition. Photos 3, 5, 10,
15, 16, 24, 34, and 35 show the conditions of the downstream slope. Specific
observations include:

e A very good grass cover has been established on the portions of the north,
east, and about half of the south embankment that have been dressed and
covered with topsoil.

e There are terrace ditches on the topsoiled and vegetated slopes that appear
to be very effective in intercepting surface runoff and diverting that to
rundown channels armored with articulated concrete block mats.

e Typically the embankment with vegetative cover was well maintained.

e The western half of the south embankment had been rough graded and was
ready for topsoil placement and revegetation.

e A few animal burrows were noted on the slopes. However, the fly ash
material used for embankment construction gets very hard when wetted,
and thus the animal burrows would be very shallow into the topsoil only and

would not likely pose a threat to the embankment.

414  TOE AREAS

The toe areas of the embankment were in Fair condition. See Photos 11, 12,
13, 17, 18, and 31 for the typical condition of these areas. Key features and
observations of these areas include:

e The embankment toe was located along a drainage ditch on both the south

and west sides. It did not appear that any noticeable seepage was occurring
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along the south side, but that condition would be difficult to detect with

ponded stormwater water present. The west side ditch is intended to collect
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storm runoff and Upstream Raise underdrain seepage, and shallow, clear
water was present in the ditch during the site assessment.

e There were woody bushes and small isolated trees at the toe of the
embankment of the impoundment at a few locations on the south side.
These should be removed to prevent them from spreading further up the

slope.

415  OUTLET WORKS

The outlet works of the Upstream Raise/Ash Pond 92 consists of two sets of four
18-inch diameter HDPE pipes approximately 400 feet long and located on the
west embankment at two separate locations. Both sets of pipes outlet to Ash
Pond 91, and the pipes are set a few feet deep in the crest and cantilevered out
about 20 feet into the pond so that the inlet can be easily adjusted to control the
water level in the Upstream Raise. There are no gates or valves on the outlet
pipes. As the embankment is raised, the pipes can be easily extended to
accommodate the raise. According to GRE staff and the provided design
drawings, the discharge locations of the outlet pipes do not have any concrete
slab or other armoring to protect against erosion during discharge. See photos
20, 21, and 26 for the outlet pipes typical configurations. Specific observations
include:

e The discharge location of the outlet pipe was not able to be observed as it
was inundated at the time of assessment.

e No video monitoring of the pipes were available at the time of assessment.
However, it was noted by GRE staff that when the pipes begin to lose
functionality due to scaling or deposition, they are simply replaced. Because
the pipes are buried shallow in the embankment, replacement is a fairly
simple task.

e Overall, the outlet pipes appeared to be functioning as intended at the time of

assessment.
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416 IMPOUNDMENT INLET

Inflow into the Upstream Raise/Ash Pond 92 is via 8-inch diameter HDPE inlet
pipes at two locations on the north embankment of the impoundment. From
these inlet locations the FGD and water slurry then flows out into the
impoundment. The pipes lie on top of the crest and can be easily moved around
to spread the slurry more evenly, and only one pipe is typically discharging. Fill
material is placed over the pipes to provide ramps for vehicle access around the
crest. The inlet pipes appeared to be in functional condition. See photo 27 for a
view along the north embankment showing a pipe outlet feeding FGD residuals
into the pond.

42 ASHPOND 91

42.1 Upstream Slope

Overall, the upstream slope of the impoundment was in Satisfactory condition.
Photos 41, 54, and 61 show the conditions of the upstream slope. Specific
observations include:

e The upstream slope appeared stable, and was in general accordance with
design drawings and stability analyses sections presented in the April 13,
2010 Golder Associates report.

e The upstream slope was free of grasses and woody brush over the entire
inside perimeter of the impoundment.

e The riprap placed on the west, south, and portions of the east slope
appeared to be stable and reasonably well graded, albeit somewhat
rounded rather than angular rock. The fly ash material at the bottom of the

riprap appeared to be eroded slightly, likely due to wave action.

4272 Crest

Overall, the crest of the impoundment was in Satisfactory condition. Photos 54,
60, and 61 show the condition of the crest. Specific observations include:
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e The impoundment crest is a gravel road.
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e No major depressions or rutting was noted on the impoundment crest.

e Transecting the crest near the northeast corner with minimal cover are two
bottom ash sluice lines. Photo 66 shows these sluice lines.

e Plant drainage enters the pond at the northwest corner. The inlet culvert can
be seen in photo 60.

e Minor erosion was noted on the crest in multiple locations. This erosion was
typically less than two or three inches in depth and typically appeared on the
edges of the crest where grade breaks occurred when transitioning to
embankment slopes.

e Pipe support columns for the pipeline that runs along the crest of the
northern embankment separating Ash Pond 91 and the Drains Pond
penetrate the crest in multiple locations, as shown in photos 61 through 63
and 68.

42.3 Downstream Slope

Overall, the downstream slope was in Satisfactory condition. Photos 43, 44, 48,
50, 53, 54, 63, and 64 show the conditions of the downstream slope. Specific
observations include:

e The slopes were well vegetated and appeared stable.

e Some minor areas of erosion on the slope were observed.

e A few animal burrows were noted.

e The east embankment abuts directly to the toe of the Upstream Raise/Ash
Pond 92, with a drainage ditch between the two ponds that collects surface
runoff and Upstream Raise underdrain seepage. The east embankment is
essentially denuded. See photos 16, 17, and 18 for the Ash Pond 91 east

embankment location.

424 Downstream Toe Areas

The toe areas of the embankment were in Fair condition. See photos 45
through 52, 55, and 56 for the condition of these areas. Key features and

118953/DEN12R0456 Page 16 of 66 October 31, 2012
Copyright 2012 Kleinfelder



| KLEINFELDER
N

observations of these areas include:

e The embankment toe was located along a drainage ditch on the south side
and a slough on the west side. It could not be determined if any noticeable
seepage was occurring, but that condition would be difficult to detect with
ponded water present.

e The west embankment toe appears to have a permanent slough feature that
is fed by a spring that flows out of a nearby rock outcrop. The toe along the
west slough was observed to have small scarps along the slough water line.
Wave action and saturated conditions from the slough likely have caused
erosion to the toe. A seepage and stability analysis was not performed on
the west embankment adjacent to the slough in the Evaluation of Ash Pond
91 Berm Stability Report (Golder, 2010).

e There were woody bushes and small isolated trees at the toe of the
embankment of the impoundment at a few locations on the south and west
sides. These should be removed to prevent them from spreading further up
the slope.

4.2.6 Outlet Works

The outlet works of Ash Pond 91 consists of two 18-inch diameter SDR-19
flanged HDPE pipes connecting the pond with the Drains Pond immediately to
the north. The two pipes are level, and are each controlled by a valve in the
middle of the embankment. The pipes were submerged and could not be
assessed, but the design drawings do not show any type of erosion protection at
either end. There is also a third pipe farther east connecting the two ponds noted
both in the field and on design drawings. That pipe has been abandoned in
place and is no longer used, according to GRE staff. Photo 62 shows the current
location of the two pipes in service. Key observations include:

e The discharge location of the outlet pipes was not able to be observed as it

was inundated at the time of assessment.
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¢ No video monitoring of the pipes was available at the time of assessment.

118953/DEN12R0456 Page 17 of 66 October 31, 2012
Copyright 2012 Kleinfelder




| KLEINFELDER
N

e Overall, the outlet works system appeared to be functioning as intended at

the time of assessment.

4.2.7 Impoundment Inlet
Inflow into Ash Pond 91 is via two methods:

e Bottom ash and other constituents of coal combustion are slurried into the
pond at the northeast corner in two 12-inch steel pipes.

e Water is decanted off of the Upstream Raise/Ash Pond 92 into Ash Pond 91
for further settling using four 18-inch diameter HDPE pipes at two locations

along the west embankment of the Upstream Raise.

The slurry inlet pipes can be seen in photo 66, and the Upstream Raise decant
pipes near the southwest corner can be seen in photo 26. From all the inlet
locations the water then flows through an interior curved settling channel and
eventually into the Drains Pond for reuse in the plant process. All inlet pipes
appeared to be in satisfactory condition.

4.3 Other

Currently there are five piezometers installed in the embankment that consists
mainly of fly ash and bottom ash. Piezometer readings were presented in the
August 6, 2010 Golder report that suggest semi-annual readings. The
piezometer readings confirm that the seepage collection system in the Upstream
Raise is functioning properly. Two of the piezometers on the south embankment
are shown on photo 8.

We inquired if Great River Energy had developed an Emergency Action Plan
(EAP) related to a potential failure of the impoundments. We understand that an
EAP has not been developed for the site because of no expected loss of human
life and considering that any pond contents released during a failure could be
contained on the GRE property by means of a gated structure at the railroad
culvert to the east on Samuelson Slough (photos 69 and 70).

Great River Energy has developed an Operation and Maintenance (O&M)
Manual for the Coal Creek Station Ash Pond 91 dated February 3", 1989, and
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the Upstream Raise dated July 8", 2004. . The above referenced EAP should
be part of this O&M Manual, but should also be capable of being a stand-alone

document.
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1-Ash Pond 92 Upper Drainage Ditch (looking west)

The information included on this graphic representation has been compiled from a
variety of sources and is subject to change without notice. Kleinfelder makes no
representations or warranties, express or implied, as to accuracy, completeness,
timeliness, or rights to the use of such information. This document is not intended for use
as a land survey product nor is it designed or intended as a construction design
document. The use or misuse of the information contained on this graphic representation
is at the sole risk of the party using or misusing the information.

2-Ash Pond 92 Contact Layer (looking north)
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-Ash Pond 92 Surface Erosion (looking nrth)

The information included on this graphic representation has been compiled from a
variety of sources and is subject to change without notice. Kleinfelder makes no
representations or warranties, express or implied, as to accuracy, completeness,
timeliness, or rights to the use of such information. This document is not intended for use
as a land survey product nor is it designed or intended as a construction design
document. The use or misuse of the information contained on this graphic representation
is at the sole risk of the party using or misusing the information.
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The information included on this graphic representation has been compiled from a
variety of sources and is subject to change without notice. Kleinfelder makes no
representations or warranties, express or implied, as to accuracy, completeness,
timeliness, or rights to the use of such information. This document is not intended for use
as a land survey product nor is it designed or intended as a construction design
document. The use or misuse of the information contained on this graphic representation
is at the sole risk of the party using or misusing the information.
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The information included on this graphic representation has been compiled from a
variety of sources and is subject to change without notice. Kleinfelder makes no
representations or warranties, express or implied, as to accuracy, completeness,
timeliness, or rights to the use of such information. This document is not intended for use
as a land survey product nor is it designed or intended as a construction design
document. The use or misuse of the information contained on this graphic representation
is at the sole risk of the party using or misusing the information.

8-Ash Pond 92 Upslope View of Piezoeters (looking north)

7-Ash Pond 92 Bench on South Side with Piezometers (looking west)
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9-Ash Pond 92 Vertical Pipe with Cap, Water 4 Feet Down

o

10-Ash Pond 92 Terrace Ditch (damp) with Vertical Pipe (looking east)

The information included on this graphic representation has been compiled from a
variety of sources and is subject to change without notice. Kleinfelder makes no
representations or warranties, express or implied, as to accuracy, completeness,
timeliness, or rights to the use of such information. This document is not intended for use
as a land survey product nor is it designed or intended as a construction design
document. The use or misuse of the information contained on this graphic representation
is at the sole risk of the party using or misusing the information.
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The information included on this graphic representation has been compiled from a
variety of sources and is subject to change without notice. Kleinfelder makes no
representations or warranties, express or implied, as to accuracy, completeness,
timeliness, or rights to the use of such information. This document is not intended for use
as a land survey product nor is it designed or intended as a construction design
document. The use or misuse of the information contained on this graphic representation
is at the sole risk of the party using or misusing the information.

12-Ash Pond 92 Tree andScap in South Embankment (looking north)
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13-Ash Pond 92 South Embankment Toe (looking west)

14-Ash Pond 92 ACM at Southwest Corner (looking northeast)

The information included on this graphic representation has been compiled from a
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timeliness, or rights to the use of such information. This document is not intended for use
as a land survey product nor is it designed or intended as a construction design
document. The use or misuse of the information contained on this graphic representation
is at the sole risk of the party using or misusing the information.
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The information included on this graphic representation has been compiled from a
variety of sources and is subject to change without notice. Kleinfelder makes no
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timeliness, or rights to the use of such information. This document is not intended for use
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document. The use or misuse of the information contained on this graphic representation
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15-Ash Pond 92 West Landside Slope (looking north)

o |

16-Ash Pond 92 West Landside Bench (looking north). Ash Pond 91 embankment on left
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18-Ash Pond 92 Ditch on West Toe (looking north). Ash Pond 91 Embankment on Left

=N
KLEINFELDER

\ Bright Peaple. Right Solutions.
. o

www.kleinfelder.com

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

PROJECTNO. 19938 q|TE PHOTOGRAPHS 5-17-11
DRAWN: 6/6/11

DRAWN BY: B. Piede

CHECKED BY: C. Larson Coal Creek Station

FILE NAME: Great River Energy

Rev. Coal Creek Site Photos

Underwood, North Dakota

Page

28




] i TR -. “l “.

20-Ash Pond 92 Southern 12" HDPE Decant Pipes to Ash Pond 91 (looking west)
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is at the sole risk of the party using or misusing the information.
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22-Gravity Drains from Ash Pond 92 Ditch to Ash Pond 91 (looking northwest)
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24-Ash Pond 92 Landside Embankment from Northwest Corner (looking southeast)
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The information included on this graphic representation has been compiled from a
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26-Ash Pond 92 Waterside Embankment at NW Corner (looking south). Outlet

Decant Pipes in Background
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28-Ash Pond 92 Landside Embankment Bench (looking east)
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30-Lower Samuelson Slough (looking north)
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32-Ash Pond 92 Drainage Pipe at Northeast Corner (looking north)
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The information included on this graphic representation has been compiled from a
variety of sources and is subject to change without notice. Kleinfelder makes no
representations or warranties, express or implied, as to accuracy, completeness,
timeliness, or rights to the use of such information. This document is not intended for use
as a land survey product nor is it designed or intended as a construction design
document. The use or misuse of the information contained on this graphic representation
is at the sole risk of the party using or misusing the information.

33-Ash Pond 92 18” Drainage Pipe on North Embankment Up

adbe

34-Ash Pond 92 Landside Embankment from Northeast Corner (looking west)

per Ditch (looking west)
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36-Ash Pond 92 East Landside Drainage Ditch (looking north)
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37-Ash Pond 92 View from Crest on Southeast Corner (looking west)

38-Ash Pond 92 Pile of Ash in Drainage Ditch on Southeast Corner (looking north)
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ate at Southeast Corner of Ash Pond 91 (looking south)

The information included on this graphic representation has been compiled from a
variety of sources and is subject to change without notice. Kleinfelder makes no
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as a land survey product nor is it designed or intended as a construction design
document. The use or misuse of the information contained on this graphic representation
is at the sole risk of the party using or misusing the information.

40-Pump Station Between Ash Pond 91 and 92 (looking east)
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42-Ash Pond 91 Gas Vent Pipe on Landside Slope
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44-Ash Pond 91 Animal Burrow on South Embankment

Y

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

PROJECT NO. 118953-1

DRAWN: 6/6/11

KLEINFELDE A rawnsy: B. Piede

SITE PHOTOGRAPHS 5-17-11

CHECKED BY: C. Larson

Bright Peaple. Right Solutions.
\.\"‘-—-:..f" FILE NAME:

www.kleinfelder.com Rev. Coal Creek Site Photos

Coal Creek Station
Great River Energy
Underwood, North Dakota

Page

41




The information included on this graphic representation has been compiled from a
variety of sources and is subject to change without notice. Kleinfelder makes no
representations or warranties, express or implied, as to accuracy, completeness,
timeliness, or rights to the use of such information. This document is not intended for use
as a land survey product nor is it designed or intended as a construction design
document. The use or misuse of the information contained on this graphic representation
is at the sole risk of the party using or misusing the information.

=N
KLEINFELDER

\ Bright Peaple. Right Solutions.
. o

www.kleinfelder.com

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

PROJECTNO. 19938 q|TE PHOTOGRAPHS 5-17-11
DRAWN: 6/6/11

DRAWN BY: B. Piede

CHECKED BY: C. Larson Coal Creek Station

FILE NAME: Great River Energy

Rev. Coal Creek Site Photos

Underwood, North Dakota

Page

42




48-Ash Pond 91 Possible Seepage Area Along Southern Landside Toe (looking west)
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51-Ash Pond 91 Tree at Landside Toe on Southern Embankment
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Source Unknown

52-Ash Pond 91 Oily Seepage Along Landside Toe on Southwest Corner (looking SE).
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53-Ash Pond 91 Gas Vent Pipe and Slough Along West Embankment (looking north)

54-Ash Pond 91 West Crest with Slough on Left (looking north)
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56-Ash ond 91 Lanside Toe Scap Adjacent to Slough (looking north)

The information included on this graphic representation has been compiled from a
variety of sources and is subject to change without notice. Kleinfelder makes no
representations or warranties, express or implied, as to accuracy, completeness,
timeliness, or rights to the use of such information. This document is not intended for use
as a land survey product nor is it designed or intended as a construction design
document. The use or misuse of the information contained on this graphic representation
is at the sole risk of the party using or misusing the information.

/f‘_\\ PROJECT NO. 1189531 SITE PHOTOGRAPHS 5-17-11
DRAWN: 6/6/11

KLEINFELDE A rawnsy: B. Piede

FILE NAME: Great River Energy

Bright Peaple. Right Solutions, | CHECKED BY: C. Larson Coal Creek Station
L/
www.kleinfelder.com Rev. Coal Creek Site Photos Underwood, North Dakota

Page

47




™

58-24" RCP Outlet Culvert for West Slough Outflow (looking northwest)
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60-Ash Pond 91 Plant Storm Water Drainage Inlet, 24” CMP (looking northwest)
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The information included on this graphic representation has been compiled from a
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62-Ash Pond 91 Outlet Pipe Valve to the Drains Pond (looking north)
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63-Ash Pond 91 Landside of North Embankment (looking east)
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64-Ash Pond 91 Landside of North Embankment (looking west)
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65-Detention Basin North of Ash Pond 91 with Outlet Gate (looking north)
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66-Ash Pond 91 Pipe Penetration on North Embankment (looking west)
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67-Ash Pond 91 View from Northeast Corner (looking south)
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68-Ash Pond 91 Landside Embankment and Waterside of Drains Pond (looking east)
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69-Inlet to Slough Outlet Gate Under Railroad Embankment (looking north
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as a land survey product nor is it designed or intended as a construction design
document. The use or misuse of the information contained on this graphic representation
is at the sole risk of the party using or misusing the information.

70-30" RCP Slough Ou

tlet Culvert (looking east)
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SECTION 5 - OVERALL CONDITION OF THE FACILITY IMPOUNDMENTS

5.1 ANALYSIS AND CONCLUSIONS

Our analysis is summarized in four general considerations that are presented as
follows:

Structural Stability

Both Ash Pond 91 and the Upstream Raise/Ash Pond 92 embankments were
evaluated by Golder for static and seismic stability. Ash Pond 91 was evaluated
for a single scenario assuming the water level at the crest of the embankment.
The computed factor of safety (FOS) of 2.3 exceeds the minimum desired FOS
of 1.5 for permanent structures. Seven scenarios were evaluated for the
Upstream Raise/Ash Pond 92 structural stability, with five of those scenarios
representing a permanent structure condition and two representing a temporary
condition. All of the permanent condition scenarios had a computed FOS
greater than 1.5. Both scenarios for a temporary structure condition had a
computed FOS of 1.3 or greater, which meets the desired minimum FOS of 1.3
for temporary structures. All seismic loading scenarios for both ponds had FOS
greater than 1.0, which meets criteria. The Golder static and seismic stability
evaluation reports and documentation are presented in Appendix C.

Safety of the Impoundments including Maintenance and Methods of Operation

We understand that the impoundments have a history of safe performance.
However, the future performance of these impoundments will depend on a
variety of factors that may change over time, including surface water hydrology,
changes in groundwater levels, changes in embankment integrity, etc. In light of
this situation, we have noted several items as follows that present some minor
concern in this regard:

e A few small trees exist at the toe of slope of both Ash Pond 91 and the
Upstream Raise/Ash Pond 92. When trees die and the stumps remain,

those can decompose over time and eventually create preferential paths for
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uncontrolled seepage. This is likely not problematic for the Upstream Raise
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because the fly ash material in the embankment creates a very hard material
for the embankment that is unlikely to have significant root penetration. This
condition would be considered more serious for Ash Pond 91 since it is an
earth and clay embankment.

e The Ash Pond 91 west embankment toe appears to have a permanent
slough feature adjacent to the downstream toe. The toe along the west
slough was observed to have small scarps along the slough water line likely
caused by wave action and saturated conditions. Erosion at the toe can
shorten seepage paths and decrease stability of the embankment. Since the
slough likely keeps the toe in a saturated condition, a seepage and stability
analysis should be performed on the west embankment. The west
embankment toe should be repaired and armored based on results of the
analysis.

e An Emergency Action Plan (EAP) is not currently in place at the site to
mitigate damage in the event of an emergency related to failure of the
impoundment(s). While a failure of an embankment would not likely
constitute a life threatening situation, a document should be prepared to
formally outline the procedures to undertake in the event of such a failure.

Changes in Design or Operation of the Impoundments following Initial
Construction

We are not aware of significant changes in the design or operation of the

impoundments that have been implemented. According to GRE staff and
Golder Associates, the Upstream Raise is being raised in accordance with the
design of the facility and it is performing as expected. It is estimated that the
Upstream Raise has at least five more years of service remaining before a new
FGD disposal facility is needed. Ash Pond 91 is at its full size, continues
operating as expected, and is performing well.

Adequacy of Program for Monitoring Performance of the Impoundments

The present monitoring program primarily involves visual inspections by plant
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personnel and by the Great River Energy and Golder technical staff. These
visual inspections seem to be adequate to address issues such as surface
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erosion and general condiion of the impoundments, as well as obtaining

periodic piezometer readings and interpreting that data. However, a more
detailed monitoring program is recommended 1o be established lo quantify
various important factors associated with embankment stability. Those factors
include, but are not limiled to seepage quantities through the embankment, the
amount of sediments carried by the seepage water, and any fluctuations of

ground water [evels.

5.2 SUMMARY STATEMENT

| acknowledge that the management unik{s) referenced herein was personally
assessed by me and feund to be in the following condition:

SATISFACTQORY

Signature: W Date: \o { T fl'L-

Charles E. Larson, P.E.
Lead Civil Engineer
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SECTION 6 - RECOMMENDATIONS

6.1 PRIORITY 1 RECOMMENDATIONS

1. Prepare an Emergency Action Plan (EAP) for the facility by July 31, 2013.
An EAP should be prepared for both Ash Pond 91 and the Upstream Raise. The
EAP could be a very short and straightforward document that basically
documents that sufficient volume exists in Samuelson Slough to contain
releases, and outlines procedures to undertake in the event of an unplanned
release, including gate closure and phone calls to interested and potentially
impacted parties.

2. Control vegetation on the downstream slopes. Remove the isolated trees
and woody brush, including roots/stumps, at the toe of the embankments
by July 31, 2013. Refer to FEMA Manual 534 (Impact of Plants on Earthen
Impoundments) for guidance on vegetation removal. This manual is available on
the FEMA website.

6.2 PRIORITY 2 RECOMMENDATIONS

1. Repair erosion of Upstream Raise / Ash Pond 92 embankment by July 31,
2013. Minor surface erosion was noted at the Upstream Raise. Areas where
erosion has occurred should be filled in and revegetated to prevent erosion from
cutting further into the embankments. This action is only necessary on areas that
have been topsoiled and vegetated, as it is recognized that parts of the
Upstream Raise are under construction and will be dressed and vegetated at the
appropriate time.

2. Evaluate and repair erosion at the toe on west embankment of Ash Pond
91 by July 31, 2013. Ash Pond 91 west embankment toe appears to have a
permanent slough feature adjacent to the downstream toe and was observed to
have scarps along the slough water line. Erosion at the toe can shorten seepage

paths and decrease stability of the embankment. Since the slough likely keeps
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the toe in a saturated condition a seepage and stability analysis should be
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performed on the west embankment and the toe should be repaired and
armored based on results of the analysis.

3. Maintain a log of maintenance and other activities at Ash Pond 91 and the
Upstream Raise impoundments and supporting facilities by July 31, 2013.
We have seen examples of Work Orders documenting inspection of the facilities
by plant staff. Other Work Orders may exist that document routine maintenance
and repair activities, and if so, those should be collected and bound in a
notebook in a secure location if that practice is not being followed currently. We
believe that this log will provide continuity during periods of staff change.

4. Perform video assessments of culvert piping by July 31, 2013. This would
include only the permanent culvert piping used for the outlet works of the
impoundments, and specifically the cross connection pipes between Ash Pond
91 and the Drains Pond. The video survey should determine the type of pipe
material, the condition of the pipes, and the condition of the valves. In addition,
the valves should be exercised to assess functionality. Because most of the
other piping is moved around or replaced as it loses capacity due to scale
deposition, video survey of those pipes in the pond do not appear to be

necessary.

6.3 DEFINITIONS

Priority 1 Recommendation: Priority 1 Recommendations involve the
correction of more severe deficiencies where action is required to ensure the
structural safety, operational integrity of a facility, and that may threaten the
safety of the impoundment.

Priority 2 Recommendation: Priority 2 Recommendations where action is
needed or required to prevent or reduce further damage or impair operation
and/or improve or enhance the O&M of the facility, that do not appear to
threaten the safety of the impoundment.

Based on observations during the site assessment, it is recommended that the
following actions be taken at the Coal Creek Station facility.
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SECTION 7 — GLOSSARY OF TERMS

For the EPA Ash Pond Assessment program, the following glossary of terms shall be
used for classification unless otherwise noted.

Hazard Potential Rating

“Hazard potential” means the possible adverse incremental consequences that result
from the release of water or stored contents due to the failure of the impoundment or
reservoir or the misoperation of the impoundment, reservoir, or appurtenances. The
hazard potential classification of a impoundment or reservoir shall not reflect in any
way on the current condition of the impoundment or reservoir and its appurtenant
works, including the impoundment’s or reservoir’s safety, structural integrity, or flood
routing capacity. These classifications are as described below:

1. Less than Low Hazard Potential

“Less than Low Hazard” means failure or misoperation of the impoundment

results in no probable loss of human life or economic or environmental losses.

2. Low Hazard Potential

“Low hazard” means a impoundment's or reservoir's failure will result in no
probable loss of human life and low economic loss or environmental loss, or

both. Economic losses are principally limited to the owner’s property.

3. Significant Hazard Potential

“Significant hazard” means a impoundment’s or reservoir’s failure will result in
no probable loss of human life but can cause major economic loss,
environmental damage, disruption of lifeline facilities, or impact other concerns.
Significant hazard potential classification impoundments or reservoirs are often
located in predominantly rural or agricultural areas but could be located in

areas with population and significant infrastructure.
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4. High Hazard Potential
“High hazard” means a impoundment's or reservoir's failure will result in

probable loss of human life.

North Dakota State Hazard Classification

According to the North Dakota Dam Design Handbook, dated June 1985, dams are
categorized according to the potential hazard to property or loss of life if the dam
should suddenly fall.

e Low - Dams located in rural or agricultural areas where there is little possibility
of future development. Failure of low hazard dams may result in damage to
agricultural land, township and county roads, and farm buildings other than
residences. No loss of life is expected if the dam falls;

e Medium - Dams located in predominantly rural or agricultural areas where
failure may damage isolated homes, main highways, railroads or cause
interruption of minor public utilities. The potential for the loss of a few lives may
be expected if the dam fails;

e High - Dams located upstream of developed and urban areas where failure
may cause serious damage to homes, industrial and commercial buildings and
major public utilities. There is a potential for the loss of more than a few lives if

the dam fails.

After a dam has been classified according to failure hazard, it will also be classified
for dam design criteria. Design criteria shall be based on the hazard classification
and the height of the dam. (“Height of the dam” is defined as the distance in feet from
the stream channel bottom at the centerline of the dam to the top of the settled
embankment.)

The table below is based on dam height and hazard categories and outlines five
classifications for dam design. Each classification will require varying degrees of
intensity of investigation for hydrology, foundation and borrow explorations, soil
testing, structural design, etc.
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Dam Design Classifications

Dam Height (ft) Hazard Categories
Low | Medium | High
Less than 10 I 1 \Y
10 to 24 Il 1l \Y
251t0 39 11 [l %
40 to 55 1l \Y Vv
Over 55 11 \% V

s
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Overall Classification of Impoundment

In a system similar to the New Jersey Department of Environmental Protection
Impoundment Safety Guidelines for the Inspection of Existing Impoundments
(January 2008), when the following terms are capitalized they denote and shall be
used to describe the overall classification of the impoundment as follows:

SATISFACTORY - No existing or potential impoundment safety deficiencies are
recognized. Acceptable performance is expected under all applicable loading
conditions (static, hydrologic, seismic) in accordance with the applicable criteria.
Minor maintenance items may be required.

FAIR — Acceptable performance is expected* under all required loading conditions
(static, hydrologic, seismic) in accordance with the applicable safety regulatory
criteria. Minor deficiencies may exist that require remedial action and/or secondary
studies or investigations.

POOR - A management unit safety deficiency is recognized for any required loading
condition (static, hydrologic, seismic) in accordance with the applicable impoundment
safety regulatory criteria. Remedial action is necessary. POOR also applies when
further critical studies or investigations are needed to identify any potential
impoundment safety deficiencies.

UNSATISFACTORY — Considered unsafe. A impoundment safety deficiency is
recognized that requires immediate or emergency remedial action for problem
resolution. Reservoir restrictions may be necessary.
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*the term expected is to be defined as likely
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Recommendation Listing

Recommendations shall be written concisely and identify the specific actions to be
taken. The first word in the recommendation should be an action word (i.e.
“Prepare”, “Perform”, or "Submit”). The recommendations shall be prioritized and
numbered to provide easy reference. Impoundment Safety recommendations shall
be grouped, listed or categorized similar to the U.S. Department of Interior,
Reclamation Manual - Directives and Standards - Review/Examination Program for
High- and Significant-Hazard Impoundments (July, 1998 FAC 01-07) as follows:

Priority 1 Recommendations: Priority 1 Recommendations involve the correction
of severe deficiencies where action is required to ensure the structural safety,
operational integrity of a facility, and that may threaten the safety of the
impoundment.

Priority 2 Recommendations: Priority 2 Recommendations where action is needed
or required to prevent or reduce further damage or impair operation and/or improve
or enhance the O&M of the facility, that do not appear to threaten the safety of the
impoundment.
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SECTION 8 — LIMITATIONS

The scope of this work is for a preliminary screening for the EPA and plant
owner/operator of the visible performance and apparent stability of the impoundment
embankments based only on the observable surface features and information
provided by the owner/operator. Other features below the ground surface may exist
or may be obscured by vegetation, water, debris, or other features that could not be
identified and reported. This site assessment and report were performed without the
benefit of any soil drilling, sampling, or testing of the subsurface materials,
calculations of capacities, quantities, or stability, or any other engineering analyses.
The purpose of this assessment is to provide information to the EPA and the plant
owner/operator about recommended actions and/or studies that need to be
performed to document the stability and safety of the impoundments.

This work was performed by qualified personnel in a manner consistent with that
level of care and skill ordinarily exercised by other members of Kleinfelder’s
profession, practicing in the same locality, under similar conditions, and at the date
the services are provided. Kleinfelder's conclusions, opinions, and
recommendations are based on a limited number of observations. It is possible that
conditions could vary between or beyond the observations made. Kleinfelder makes
no other representation, guarantee, or warranty, express or implied, regarding the
services, communication (oral or written), report, opinion, or instrument of service
provided. Kleinfelder makes no warranty or guaranty of future embankment stability
or safety.

This report may be used only by the client and the registered design professional in
responsible charge and only for the purposes stated for this specific engagement
within a reasonable time from its issuance but in no event later than one (1) year
from the date of the report.

The information, included on graphic representations in this report, has been
compiled from a variety of sources and is subject to change without notice.
Kleinfelder makes no representations or warranties, expressed or implied, as to
accuracy, completeness, timeliness, or rights to the use of such information. These
documents are not intended for use as a land survey product nor are they designed
or intended as a construction design document. The use or misuse of the
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information contained on these graphic representations is at the sole risk of the party
using or misusing the information.

Recommendations contained in this report are based on preliminary field
observations without the benefit of subsurface explorations, laboratory tests, or
detailed knowledge of the existing construction. If the scope of the proposed
recommendations changes from that described in this report, the conclusions and
recommendations contained in this report are not considered valid unless the
changes are reviewed and the conclusions of this report are modified or approved in
writing by Kleinfelder. Kleinfelder cannot be responsible for interpretation by others
of this report or the conditions encountered in the field.
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SECTION 9 — REFERENCES

US Department of Agriculture (USDA)/ Natural Resources Conservation
Service (NRCS) Web Soil Survey — online

North Dakota State Engineer, North Dakota Dam Design Handbook, Chapter

IV — Classification of Dams, June 1985

Google Inc. (2011). Google Earth Pro (Version 6.0.2.2074) [Software].

Available from http://www.google.com/earth/index.html.

US Department of the Interior, Safety and Evaluation of Existing
Impoundments (SEED), 1995.

New Jersey Department of Environmental Protection, Impoundment Safety

Guidelines for the Inspection of Existing Impoundments, January 2008

US Department of Interior, Reclamation Manual — Directives and Standards —
Review/Examination Program for High and Significant Hazard

Impoundments, July 1998.

US Geologic Survey, North Dakota Geologic Map Data, March 18, 2011.
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A List of References provided by Great River Energy is included in
Section 1.3.
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