


COAL ASH IMPOUNDMENT
SITE ASSESSMENT FINAL REPORT

Stanton Station
Great River Energy

(e
KLEINFELDER

Bright People. Right Solutions.
Prepared by: \._/ —

611 Corporate Circle, Suite C
Golden, CO 80401

KLEINFELDER PROJECT NUMBER 118953-2
October 26, 2012

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

118953/DEN11R082 October 26, 2012
Copyright 2012 Kleinfelder




."{7-—-‘\
| KLEINFELDER
\-_.-r

| acknowledge that the management units referenced hersin:
» North Ash Pond
Center Drainage Pond
» South Ash Pond

Were assessed on May 18, 2011

Signature: %Mrwf—‘ Date: (0 [ 10 ’ 2~

Charles E. Larson, P.E.
Lead Civil Engineer

118954 TEN11R0G2 Pageiofv October 26, 2012
Copyright 2012 Kisinfeldar



| KLEINFELDEFR
N

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 Stanton 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 18, 2011.

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

¢ North Ash Pond — Commissioned in 1994 (current configuration)
e Center Drainage Pond — Commissioned in 1994 (current configuration)
e South Ash Pond — Commissioned in 1994 (current configuration)

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 Observations”.

All three impoundments are regulated by the North Dakota Department of Health —
Waste Management Division. While that agency has not established a hazard
rating, Barr Engineering assigned the three impoundments a “Less Than Low”
hazard rating in September 2010. That hazard rating was reviewed, and it is
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agreed that a hazard classification of “Less Than Low” is an appropriate
designation for all three 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 1, 2013.
2. Control burrowing animals on the downstream slopes. Develop and
implement an animal control program by July 1, 2013.

3. Perform a hydraulics and hydrology study for the facility by July 1, 2013.

Priority 2 Recommendations

1. Repair embankment scarps and sloughs by July 1, 2013.

2. Maintain a log of maintenance and other activities at the impoundments
and supporting facilities by July 1, 2013.

3. Update the Operation and Maintenance (O&M) Manual for the
impoundments and the facility by July 1, 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
Stanton Station Power Plant on May 18, 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

Stanton Station is located approximately three miles southeast of Stanton, ND, as
shown in Plate 1. The power plant is located in Mercer County at approximately
47°17'10"N and 101°19'58”"W. The nearby town of Stanton is a rural agricultural
community with the town population of about 350.

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 Stone & Webster Engineering Corp., Design Report — Stanton Station Ash
Pond Modifications, April 25, 1994.

e Stone & Webster Engineering Corp., Operating Plans — Stanton Station Ash
Pond Modifications, June 1994.

e Stone & Webster Engineering Corp., Proposed Ash Pond Maodifications —
Stanton Station Waste Disposal and Ash Handling Project, December 1993.

e Stone & Webster Engineering Corp., Construction Drawings for Stanton
Station Ash Pond Modifications, original issue April 13, 1994.

¢ North Dakota Dept. of Health, Waste Disposal Permit SP-043, March 17,
2005.
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e North Dakota Dept. of Health, NPDES Permit No. ND0000299, December 20,
2006.

e Barr Engineering, 2010 Annual Groundwater Monitoring Report, Stanton
Station Ash Disposal Facility, February 2011.

e Barr Engineering, Bottom Ash Surface Impoundment, 2010 Summer
Inspection Report, Stanton Station, September 27, 2010.

e Golder Associates, Inc., Stability Evaluation of Bottom Ash Surface
Impoundment, May 16, 2011.

e Golder Associates, Inc., Stability Evaluation of Bottom Ash Surface

h Impoundment Addendum, December 22, 2011.
z e Golder Associates, Inc., Addendum to Stability Evaluation of Bottom Ash
Ll Surface Impoundment Addendum — Seismic Stability Evaluation, March 16,
E 2012.
98]
=
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SECTION 2 — SITE ASSESSMENT

21 ATTENDEES

The site assessment was performed on May 18, 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
Steve Smokey — Great River Energy

2.2 IMPOUNDMENTS ASSESSED

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

e North Ash Pond — Commissioned in 1994 (current configuration)
e Center Drainage Pond — Commissioned in 1994 (current configuration)
e South Ash Pond — Commissioned in 1994 (current configuration)

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 Stanton Station impoundments, the
weather was sunny and breezy. Temperatures ranged from about 60° to 65° F, and
wind speeds ranged from about 5 to 10 miles per hour (mph).
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SECTION 3 - SITE INFORMATION AND HISTORY

3.1 SITE INFORMATION AND HISTORY

The Stanton Power Generating Station is a coal-fired facility that has been in
operation since 1966. The facility currently sluices primarily bottom ash and boiler
slag residuals, both by-products of coal fired energy generation, into either the North
or South Ash Pond impoundments. The bottom ash settles out and decants off to the
Center Drainage Pond, where additional settling occurs before discharging into a
pipeline that carries the effluent to the Missouri River outfall. Prior to the current
operational layout at the Stanton Station, all three ponds were originally part of the
original CCW facility known as Ash Pond A. The Stanton Station converted from a
wet to dry process for handling fly ash in 1995. Bottom ash and boiler slag are still
handled through a wet process, but the conversion to a dry fly ash process greatly
reduced the ash pond storage requirements. Approximately half of Ash Pond A was
reconfigured into three ponds to handle the bottom ash and boiler slag. Based on
Golder Associates review of the site history, the three ponds comprising the bottom
ash surface impoundment are not built over wet ash or other unsuitable materials. An
aerial image of these impoundments can be seen on Plate 2.

Both the North and South Ash Ponds function as settling basins for the bottom ash
material. Both ponds decant back into the Center Drainage Pond, and that pond
releases into the Missouri River under the ND Department of Health — Waste
Management Division Permit No. SP-043. According to GRE, it typically takes about
two years to fill either the North or South Ash Pond. Bottom ash disposal is then
shifted to the other pond that has been cleaned out, and the process continues for
another couple of years, then cycles back to the first pond while the material in the
pond just removed from service dries out for later removal and permanent disposal in
a landfill immediately west of the three impoundments. To our knowledge, none of
the bottom ash material is sold for other uses such as shingle grit or abrasives.

All three ponds are earthen embankment impoundments formed by an outer
perimeter embankment with two interior dikes that form the three ponds. Sluice pipes
transport primarily bottom ash from power generating operations to outlets near the
northeast corner of either the North Ash Pond or the South Ash Pond, depending on

which pond is in service. From there the bottom ash material in the slurry settles out.
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The bottom ash material spreads out or is moved further out into the pond by
equipment during its two year filling cycle. Water drains out and collects on the
opposite side of the pond, where it then drains into the Center Drainage Pond via a
control weir and 36-inch diameter concrete pipe. The water in the Center Drainage
Pond further settles, then decants out through a similar outlet weir and an 18-inch
diameter concrete pipe that conveys flows to the Missouri River.

The ponds are all interconnected by pipes and concrete intake towers with adjustable
control weirs with metal stoplogs. All three ponds have managed inflow that is
continuously monitored and thus do not have emergency spillways. Because all
ponds are diked impoundment structures, none of the ponds have 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 Stanton Station.

3.2 PERTINENT DATA

A. GENERAL

I - 1441 TR Stanton Station
S - | - TSP North Dakota
G J O 1¥ o VTSRS Mercer
R - 10 o L= OO UUPRP 47° 17’ 10” North
5. LONGIEUAE .......cvevieceiiectete ettt sttt s 101° 19’ 58” West
6.  RIVEr USEd fOr OPEIALIONS........cecviveiiieeteeiciete sttt s b e s b et et se e Missouri
7. YEAIr CONSIIUCIEA ......cueuiveeiiiteeiie ettt ettt e st et e et be e s ese s s bete e betenenesaenis 1966
8.  Modifications..........ccccevveveeereieeeecreene, Orig. Ash Pond A reconfigured to 3 current ponds in1994
9.  Current Hazard ClasSifiCatiON.............cceovrrerirririerinenireseeseie s reesee e ese e e sesessesessnsens None
10. Proposed Hazard ClasSifiCation...........cocourrirrrerereeieereeenenesesesieeseessssseesesesessssssesnens Less Than Low
d L. SIZE ettt et b et e aeeat et e teetesbeaeentearets See below
B. IMPOUNDMENTS

NORTH ASH POND
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L TP e et e e b e e ae et a e b aeneerne Earthen — Diked
N @ = = 1=V 70 PO +1720"
T O (=Y 113 1o | o FOUO OO ~ 1,650 ft?
A, CIESEWILN ....ceeeceeceeeeeee ettt ettt ettt et et ae st e s e eaeebesteseebe st eneebebesbeneeneebeneens 20 ft
5. ImpoundmeNt HEIGNL .......c.ooviuiiiiicecee ettt ~16ft
6.  UPSITEAM SIOPE ....veeeeecte ettt ettt st sttt sb e et e b aeebe st e e ebesbe e ebesbe e ebe e eaens 3H:1V
7.  DOWNSITEAM SIOPE ....cuvcviieieeteiteeete ettt sttt sttt st te st be st et be s be e se s beseeneebesaeneebesteneenenees 3H:1V
8. Volume of Stored ASh..........cccooiiiiiiii .~5.7 acre-feet’ (as of 7/10)
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CENTER DRAINAGE POND
I Yo SRS Earthen — Diked
N @ = = 1=V 70 PO +1720"
T O (=Y A 113 1o | o FOUO OO ~ 1,550 ft?
N O (=1 AT/ To |1 o PSR TTSTPPSRPRN 20 ft
5. IMPoundmMENt HEIGNE ......ccveeeiiiiicceetee ettt bt e bbb neebe e bns ~16ft
6.  UPSITEAM SIOPE ..ottt st sttt s b e et s b st e st e e ebesbe e ebesbe e ebe e enens 3H:1V
7.  DOWNSITEAM SIOPE ....cuecviieieetiiteiete ettt sttt sttt st ettt be st et be s be e se s bessenesbesaeneeresteneenenees 3H:1V
8.  Volume of Stored ASh.........c.uiviiiiiii e .~3.1 acre-feet’ (as of 7/10)
SOUTH ASH POND
R Y o =TT Earthen — Diked
N @ = = 1=V 70 PO +1720"
T 1t =111 L T oo ~ 1,800 ft*
N 3= 1S Ao |1 o TSR 20 ft
5. Impoundment HEIGNL .......c.ooiiiiiieieee ettt e ~16ft
h B.  UPSITEAM SIOPE ...o.eveviiieieee ettt ettt et sttt b st e ettt e st et e et be e neneae e nens 3H:1V
z 7. DOWNSIEAM SIOPE ...voviiceiieteie sttt e e e bbb et ss et ene s et e e aenerens 3H:1V
8. Volume of Stored Ash..........cccoooiiiiiiii ~22 acre-feet’ (as of 11/09)
E C. DRAINAGE BASIN
1. Area of Drainage Basin..........cocioieenirieineneensee et Impoundment area
: 2. DOWNSEream DESCHPLON: .....ccceeeirieiieetetesisiee st ee st e e see sttt ssebesesasse s saereneenes Missouri River
U D. RESERVOIRINLET
o NORTH ASH POND
a 1. RESENVOIN INIEL....c.ovieceicee e e Double sluice pipes from plant
CENTER DRAINAGE POND
m 1. ReservoirInlet............. Weir structure w/ 36-inch pipe from both N and S Ash Ponds ~ elev. 1703
> SOUTH ASH POND
=i 1. RESEIVOIN INIBL.....ovieeetiiece e e Double sluice pipes from plant
: E. RESERVOIR
- NORTH ASH POND
m 1.  Reservoir Capacity......ccoeoeeereerererierenienereeenerennas Maximum storage is approximately 37 acre-feet"
d CENTER DRAINAGE POND
: 1.  Resernvoir Capacity.......cccccoevereeresreresrereresieesesnenes Maximum storage is approximately 38 acre-feet"
n SOUTH ASH POND
1. Reservoir Capacity......ccccoceererereseseneeeseseeennens Maximum storage is approximately 40 acre-feet"
F. PRIMARY SPILLWAY
m‘ NORTH ASH POND
: IR 1= Yo 11110 OO N/A — No Spillway Present
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CENTER DRAINAGE POND
I Tt o 1o RSSO N/A — No Spillway Present
SOUTH ASH POND
IO B =T oo o] o OSSPSR N/A — No Spillway Present
G. OUTLET WORKS
NORTH ASH POND
1. Description.......cccocooeeveeinennes Concrete weir structure w/ 36-inch dia. concrete pipe to Center Pond
2. Location.................. In shared embankment between North Ash Pond and Center Drainage Pond
3. INtAKE SHUCIUIE ..t Concrete Intake w/ adjustable weir
A INAKE INVEIE EIBVALON...........vveveeeeeeeeseeee et sneseeens 1703"*
4. DiSChArge CONUUIL .......c.cerieietisiiieieeetee sttt ss st se s b s et ne e Concrete pipe
= TR I =Y oo | T 60 ft.
D, DIBMEET ...t 36 inches
h B, OULEL SITUCIUIE .....cveeeeecteceeete et Concrete outlet w/ adjustable weir
A OUEL INVETE EIEVALION...........cvoveeeceeeeeeee et sn s nee s 17033
z b. Energy DiSSIPation ..........c.cvuvueueueueiceiieie et Concrete apron in pool
m 6.  DiISChArge ChamnNEl ..........ccocviieiiiiieiiecees et sttt a b snne s None
7. Discharge Capacity with Water Surface at Top of Impoundment..........c..ccccceveeeeveecerennee. Unknown
E CENTER DRAINAGE POND
: 1. Description......cccccccvvruennnne. Concrete weir structure w/ 18-inch dia. concrete pipe to Missouri River
2. LOCALON ...ttt ettt sttt sttt sttt bt e b ne e b ene s bene s East embankment
u 3. INAKE SHUCKIUIE ...ttt Concrete Intake w/ adjustable weir
o A INAKE INVETE EIQVALON. ..........ooveeeeeeeeee s sesse s ses s esee s sen e 1702"3
4. DiSCharge CONAUIL ........ceoeeviiiiictiiteceete ettt sttt st st e st seebesbeseeaeebesressebeseennetens Concrete pipe
a = T I =Y oo | ~1,900 ft
D, DHAMELET ...ttt ettt bttt bene 18 inches
m 5. OUHEL SIUCKUE ... Pipe Outfall to Missouri River
. Outlet INVErt EIBVALION.........coiiieeee e Unknown
> D.  ENErgy DISSIPALION ......c.ccccveviiiiieeeeetete ettt ee st ee st et sese st an s besesnas Unknown
— 6.  DiSCharge ChannEl ..........cccuciiiiiiciii ettt s e b ne b e asennens None
: 7. Discharge Capacity with Water Surface at Top of Impoundment..........cc.cccceeveeneveeeerene. Unknown
u SOUTH ASH POND
1. Description......cccccoevvvievinnnnas Concrete weir structure w/ 36-inch dia. concrete pipe to Center Pond
u 2. Location................. In shared embankment between South Ash Pond and Center Drainage Pond
3. INtAKE SHUCHUIE .....ceecveveecte et Concrete Intake w/ adjustable weir
q A, INtAKE INVEIE EIVALION. ........o.veeeeeceereeeceeseeeseeessessesseesssessseessessessssnsssesssssssesssssssnssnnsnnnes 1703"°
4. DISChArge CONUUIL ......coueuerertetererieirietee sttt sttt e et es et se s aene e sbenenens Concrete pipe
¢ B LENGIN bbb e e 60 ft.
D, DIAMELET ...ttt et bbbttt bane 36 inches
n B, OULIEE SITUCIUIE ..ottt Concrete outlet w/ adjustable weir
LLl A OUEt INVEIt EIRVALION .........vvooeeoceeeeeeeeeseeeeseessee s ssss s ssseses s snessense e s 1703"°
D.  Energy DiSSIPation ............ccevvveveeeeceeeeeeeseeeesesesesessesesssenssssesesesesesseens Concrete apron in pool
m 6. DIiSChArge ChanNEl ...ttt en None
7. Discharge Capacity with Water Surface at Top of Impoundment............ccccceeeverievereerennne. Unknown
: H. MANAGEMENT
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L OWNET ettt st b et et e et e st eae et e saeneebe e e e ebesrenetens Great River Energy
2. PUIMPOSE ..ottt sttt st st a b st sa e b n s Coal Fired Energy Generation

Notes:
1. Data provided by plant staff or obtained from Barr Engineering or Stone & Webster reports
2. Pond shares common embankment with adjacent pond
3. Feature was submerged and unable to be visually inspected

3.3 REGIONAL GEOLOGY AND SEISMICITY

Based on our review of previous reports, the subsurface conditions at the plant site
consist of river sediment overlaying the Bullion Creek Formation. The plant site
consists primarily of Missouri River terrace and alluvial deposits about 30 feet thick.
The Bullion Creek Formation generally consists of sandstones, silty clays, shales,
and lignite.

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

All three ponds are designed and situated in such a manner that there is no
watershed drainage contributing to the stored volume of the ponds. Pond operations
are limited to pumping of ash slurry and precipitation that falls within the
impoundments themselves.

During the assessment, the design report by Stone & Webster was reviewed. That
report covered details such as pond geometry, operations, waste stream volumes
and rates, pipe interconnects, capacities, and freeboard. The report did not contain
any discussion of site hydrology or impoundment break analyses, nor were any
subsequent documents located that covered those topics. Although no formal
hydrologic and hydraulic analysis was completed, stability analysis at full pool
(Elevation 1720) showed acceptable factors of safety as discussed in the next
section. However, Barr Engineering prepared a report assessing the integrity of the
ponds and assigning a hazard rating based on EPA assessment criteria. All three
ponds were assigned a “Less Than Low” hazard rating. Considering that all three
ponds have managed inflow and pool levels that are regularly monitored by plant
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personnel, and the levels are managed with sufficient freeboard to provide adequate
storage during a very significant hydrologic event, we would concur with that
assessment. However, a formal hazard classification should be performed.

3.5 GEOTECHNICAL CONSIDERATIONS

Regarding stability of the embankment slopes, we have reviewed the Design Report
for Stanton Station Ash Pond Modifications dated April 25, 1994 by Stone & Webster
Engineering Corp. That report included stability analyses for the most critical loading
condition and pool levels. All three ponds are stable under a normal pool loading
condition and conservatively assuming the planned geomembrane liners were not
present and steady-state seepage conditions had developed. Upstream slopes were
also evaluated for rapid drawdown. Under all evaluation scenarios, the computed
factor of safety exceeded 1.5. In addition, Golder completed a stability evaluation
report in May 2011 that confirmed factors of safety greater than 1.5 are expected
under anticipated loading conditions. Golder also noted several areas of minor slope
failures, animal burrows, and several punctures and tears in the geomembrane liner.
Golder recommended review of surface water drainage, instrumentation and
monitoring of the embankments, and future physical evaluation.

Seismic stability analyses were completed by Golder Associates for all of the
embankments of the bottom ash surface impoundment. 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 well 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.
Below is the summary table of the Golder, 2011 stability analysis. It should be noted
that the dynamic factor of safety of 2.5 calculated for the upstream, no water, and
saturated berm appears to be erroneously reported and is actually an analysis of an
unsaturated berm scenario.
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Static Factor | Dynamic Factor
Description | Geomembrane Water Level of Safety of Safety
North/South | Intact 1720 ft. 2.4 2.2
Phreatic Surface
None through Berm 2.3 2.2
West Intact 1720 ft. 2.4 2.1
Phreatic Surface
None through Berm 2.4 2.1
East Intact 1720 ft. 2.4 2.5
Phreatic Surface
None through Berm 2.4 2.5
Upstream Intact No Water 3.0 2.5
No Water,
None Saturated Berm 1.9 2.5%
Minimum Accepted Factor of Safety According to
USACE 1.5 1.0

Instrumentation in the vicinity of the impoundment is limited to a single monitoring
well on the west embankment at the corner of the North Ash Pond and Center
Drainage Pond shown in Photo 27. Other monitoring wells exist; however, they are a
significant distance from the impoundment facility, and it is our understanding that the
monitoring wells are used for groundwater data collection. No instrumentation exists
relating to seepage and stability monitoring of the impoundment embankment.

3.6 STRUCTURAL CONSIDERATIONS

There are five concrete intake towers in the three ponds. The tower tops are level
with the crest of the ponds and provide a means of placing stoplogs in the tower
openings to control pond levels. One tower is located each in the North and South
Ash Ponds, and three towers are located in the Center Drainage Pond. Four of the
towers are at each end of the two interconnect pipes between the North or South Ash
Ponds and the Center Drainage Pond. The fifth tower is the outlet structure from the
Center Drainage Pond. The towers are connected to the pond embankments by
grated walkways. The tower structures were not assessed in detail, but appeared
visually to be in satisfactory condition with no evidence of movement, concrete
spalling, excessive rust or corrosion of metal parts, or any structural distress. The
outlet tower from the Center Drainage Pond had a trashrack in place to prevent
debris from entering the 18-inch diameter outlet pipe.
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There are also three manholes constructed in the east outer embankment for the
North Ash Pond and Center Drainage Pond. No internal assessment was made of
those features, but no distress was noted from our external assessment of the visible
cover portion. There is also a truss structure to support the sluice piping from the
plant to the northeast corners of the North and South Ash Ponds. The pipe support
structure is supported on the old Ash Pond A dike located east of the raised dike that
was part of the 1994 Ash Ponds modifications project. The pipe support structure did
not exhibit any signs of excessive loading on the dike or any movement or structural
distress.

3.7 Performance Evaluations

There have been no previous federal or state assessments of the Stanton Station
Ash Ponds to our knowledge. Based on written observations by Great River Energy
in their monthly walk-around assessments, there have been no significant incidents
involving any of the three impoundments. In September 2010 a small leak occurred in
an overhead slurry pipeline as a result of a loose fitting in the pipeline. The slurry leak
caused minimal surface erosion due to a relatively low flow and multiple layers of
plant monitoring that detected the leak in sufficient time to shut off flow very quickly.
The issue was initially considered as a potential failure mode. However, after
discussing the incident with plant personnel and considering the low flow rate in the
pipe, intermittent use of the pipe, multiple pipeline flow controls, and extensive
monitoring of the facility, the probability of an embankment failure occurring was
judged to be essentially zero. Further, the pipe joint malfunction and subsequent leak
occurred prior to ash slurry being deposited into the impoundment, and therefore was
considered an operational malfunction and not an uncontrolled release from the
impoundment. Great River Energy’s local plant personnel perform more frequent
informal observations of the impoundments and their associated structures. In
addition, Great River Energy retained Golder Associates to perform site evaluations
in the fall of 2009 and Barr Engineering to perform a site inspection and assessment
in September 2010 as part of their surface impoundment inspection and hazard
assessment report discussed previously.
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3.8 Hazard Classification

The Stanton Station’s three 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, the three ponds were
rated by Barr Engineering (one of Great River Energy’s ash pond impoundment
consultants) as being “Less Than Low Hazard” impoundments based on US EPA
guidelines. Considering that pond volumes are very small and there is essentially no
potential for loss of life or significant economic or environmental damages from a
failure of any of the pond embankments, we would concur with that rating. While it is
only a relatively short distance before the pond material would enter the nearby
Missouri River, the material is free draining, and thus is not likely to flow like a
conventional high-density sludge. No private homes, recreational facilities,
businesses, paved roads or other structures outside of the plant area would be
impacted.

39 SITEACCESS

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 Stanton Station property.
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SECTION 4 — SITE OBSERVATIONS

The impoundment outer embankments, downstream toes, and outlet works
components (portions not inundated at the time of assessment) of the North and
South Ash Ponds and the Center Drainage Pond were observed during the May 18,
2011 site assessment. The interior dikes separating the three ponds were also
observed. 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.

41 NORTHASH POND

411  Upstream Slope

Overall, the upstream slope of the impoundment was in satisfactory condition.
Photos 1, 25, 29, and 30 show the conditions of the upstream slope. Specific
observations include:

e The upstream slope was in satisfactory condition, appeared stable, and
was in general accordance with the 1994 design report and drawings
prepared by Stone & Webster.

e The upstream slope has a geomembrane liner that appeared to be in
satisfactory condition above the water surface. The portion of liner below
the water surface was not visible and could not be assessed. The liner was
free of grasses and woody brush over the entire inside perimeter of the
impoundment.

e There is no riprap placed on the upstream slope.

412 Crest

Overall, the crest of the impoundment was in satisfactory condition. Photos 25,
28, and 29 show the condition of the crest. Specific observations include:
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e The impoundment crest also serves as a gravel road.
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e No major depressions, erosion, 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 1 shows these sluice lines.

e Sluice pipe structure support columns for the pipeline that runs along the
east lower bench of the North Ash Pond and the Center Drainage Pond rest
on small concrete foundation pads that penetrate the crest in multiple
locations, as shown in Photo 2.

4.1.3 Downstream Slope

Overall, the downstream slope was in Fair condition. Photos 3, 4, 31, and 32
show the conditions of the downstream slope. Specific observations include:

e The slopes were well vegetated and appeared stable.

e The east embankment had a small erosion-related scarp feature on the
slope. While that condition did not appear to present an imminent threat to
the embankment stability, the area should be repaired and revegetated to
prevent progressive failures. It should be noted that the scarp shown in
Photo 4 occurred due to a small leak in September 2010 resulting from a
loose fitting in the overhead slurry pipeline. The slurry leak caused minimal
surface erosion due to a relatively low flow and multiple layers of plant
monitoring that detected the leak in sufficient time to shut off flow very
quickly. The issue was initially considered as a potential failure mode.
However, after discussing the incident with plant personnel and considering
the low flow rate in the pipe, intermittent use of the pipe, multiple pipeline
flow controls, and extensive monitoring of the facility, the probability of an
embankment failure occurring was judged to be essentially zero. Further,
the pipe joint malfunction and subsequent leak occurred prior to ash slurry
being deposited into the impoundment, and therefore was considered an

operational malfunction and not an uncontrolled release from the

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

impoundment.

118953/DEN12R452 Page 14 of 54 October 26, 2012
Copyright 2012 Kleinfelder




.'.-":";..:'_‘\\
| KLEINFELDER
e

e A few animal burrows were noted.

414 Downstream Toe Areas

The toe areas of the embankment were in Fair condition. See Photos 3, 32, and
33 for the condition of these areas. Key features and observations of these
areas include:

e The embankment toe was located along a low area with ponded water on
the east side. It was not evident whether the ponded water was related to a
high groundwater table or recent rains. It did not appear that any noticeable
seepage was occurring, but that condition would be difficult to detect with
ponded water present.

e The north embankment has a small scarp feature near the toe. While that
does not appear to present an imminent threat to the embankment stability,
plant staff should continue to monitor for any signs of further displacement
that would indicate a slope failure could be occurring.

e The west embankment downstream toe area is buttressed by the adjacent
bottom ash landfill, and thus the pond embankment receives additional
strength as subsequent layers of ash are placed in the landfill.

e The embankment toe was well vegetated and clear of any woody bushes

and small trees.

415 Outlet Works

The outlet works of the North Ash Pond consists of a 36-inch diameter pipe
connecting the pond with the Center Drainage Pond immediately to the south.
The pipe is level, and flow and pond water levels are controlled by a stoplog
structure on each end of the pipe. The pipe was submerged and could not be
observed. The design drawings show a concrete apron and wingwalls for erosion
protection at either end. Key observations include:

e The intake portion of the outlet pipe was not able to be observed because it
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was inundated at the time of the assessment.
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e The intake tower of the outlet structure had stop logs in place to set the
water level, and did not have any trashrack in place (nor did one seem
necessary).

e The discharge location of the outlet pipe into the Center Drainage Pond
could not be observed as it was inundated at the time of assessment.

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

e The pipe material is indicated on the drawings to be RCP.

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

the time of assessment.

416 Impoundment Inlet

Inflow into the North Ash Pond is by slurry pipes directly from the plant. Bottom
ash and other constituents of coal combustion are slurried into the pond at the
northeast corner in two 12-inch (est.) steel pipes, as shown on Photo 1. From the
inlet location the slurry gradually dewaters and the water then collects on the
opposite (southwest) part of the pond and eventually decants into the Center
Drainage Pond for disposal to the Missouri River (discussed previously and
below). The steel inlet pipes appeared to be in satisfactory condition.

4.2 CENTER DRAINAGE POND

421  Upstream Slope

Overall, the upstream slope of the impoundment was in satisfactory condition.
Photos 20, 22, and 24 show the conditions of the upstream slope. Specific
observations include:

e The upstream slope was in satisfactory condition, appeared stable, and
was in general accordance with the 1994 design report and drawings
prepared by Stone & Webster.

e The upstream slope has a geomembrane liner that appeared to be in
satisfactory condition above the water surface. The portion of liner below
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free of grasses and woody brush over the entire inside perimeter of the
impoundment.

e There is no riprap placed on the upstream slope.

4272 Crest

Overall, the crest of the impoundment was in satisfactory condition. Photos 17
and 24 show the condition of the crest. Specific observations include:

e The impoundment crest also serves as a gravel road.

e No major depressions, erosion, or rutting was noted on the impoundment
crest.

e Sluice pipe structure support columns for the pipeline that runs along the
east lower bench of the North Ash Pond and the Center Drainage Pond rest
on small concrete foundation pads that penetrate the crest in multiple

locations.

4.2.3 Downstream Slope

Overall, the downstream slope was in Fair condition. Photos 5, 7, and 8 show
the conditions of the downstream slope. Specific observations include:

e The slopes were well vegetated and appeared stable.

e The east embankment had a small scarp feature on the slope. While that
condition did not appear to present an imminent threat to the embankment
stability, the area should be repaired and revegetated to prevent progressive
failures.

e A few animal burrows were noted on the slopes.

424 Downstream Toe Areas

The toe areas of the embankment were in Fair condition. See Photos 7 and 8 for
the condition of these areas. Key features and observations of these areas
include:
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e The embankment toe was located along a low area with ponded water on
the east side. It was not evident whether the ponded water was related to a
high groundwater table or recent rains. It did not appear that any noticeable
seepage was occurring, but that condition would be difficult to detect with
ponded water present.

e The west embankment downstream toe area is buttressed by the adjacent
bottom ash landfill, and thus the pond embankment receives additional
strength as subsequent layers of ash are placed in the landfill.

e The outer embankment toe was well vegetated and clear of any woody

bushes and small trees.

425 Outlet Works

The outlet works of the Center Drainage Pond consists of an 18-inch diameter
RCP connecting to a manhole that then connects to the outfall line to the
Missouri River. The outlet pipe is connected to an intake tower with stoplog slots.
Key observations include:

e The intake portion of the outlet pipe was not able to be observed because it
was inundated at the time of the assessment.

e The intake tower of the outlet structure had stop logs in place to set the
water level, and had a trashrack in place to prevent debris from entering the
outlet pipe.

e The discharge location of the outlet pipe into the Missouri River was not
able to be observed.

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

e The pipe material is indicated on the drawings to be RCP.

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

the time of the assessment.
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42.6 Impoundment Inlet

Inflow into the Center Drainage Pond is via 36-inch diameter RCPs located in the
divider dikes for both the North and South Ash Ponds. Each inlet location has an
intake tower on each end of the pipe through the divider dikes, with stoplog slots.
Typically either the North Ash Pond or South Ash Pond will be discharging into
the Center Drainage Pond, but not both simultaneously. The inlet pipes
appeared to be in functional condition.

4.3 SOUTHASH POND

431  Upstream Slope

Overall, the upstream slope of the impoundment was in satisfactory condition.
Photos 14, 15 and 19 show the conditions of the upstream slope. Specific
observations include:

e The upstream slope was in satisfactory condition, appeared stable, and
was in general accordance with the 1994 design report and drawings
prepared by Stone & Webster.

e The upstream slope has a geomembrane liner that appeared to be in
satisfactory condition above the water surface. The portion of liner below
the water surface was not visible and could not be assessed. The liner was
free of grasses and woody brush over the entire inside perimeter of the
impoundment.

e There is no riprap placed on the upstream slope.

432  Crest

Overall, the crest of the impoundment was in satisfactory condition. Photos 15

and 17 show the condition of the crest. Specific observations include:
e The impoundment crest also serves as a gravel road.

e No major depressions, erosion, or rutting was noted on the impoundment

crest.
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e Transecting the crest near the northeast corner with minimal cover are two

bottom ash sluice lines (currently not in service).

4.3.3 Downstream Slope

Overall, the downstream slope was in reasonably Fair condition. Photos 10, 35,
38, and 39 show the conditions of the downstream slope. Specific observations
include:

e The slopes were well vegetated and appeared stable.

e The east embankment had a small scarp feature and an area of bulging on
the slope. While the conditions did not appear to present an imminent threat
to the embankment stability, the areas should be repaired and revegetated
to prevent progressive failures.

e The west embankment downstream slope is buttressed by the adjacent
bottom ash landfill, and thus the pond embankment receives additional
strength as subsequent layers of ash are placed in the landfill.

e A few animal burrows were noted, with some sizable (8 to 10-inch

diameter) holes on the south embankment.

434 Downstream Toe Areas

The toe areas of the embankment were in Fair condition. See Photos 10 and 12
for the condition of these areas. Key features and observations of these areas
include:

e The embankment toe was located along a low area with ponded water on
the east side. It was not evident whether the ponded water was related to a
high groundwater table or recent rains. It did not appear that any noticeable
seepage was occurring, but that condition would be difficult to detect with

ponded water present.
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¢ The west embankment downstream toe area is buttressed by the adjacent
bottom ash landfill, and thus the pond embankment receives additional
strength as subsequent layers of ash are placed in the landfill.
e The embankment toe was well vegetated and clear of any woody bushes

and small trees.

435 Outlet Works

The outlet works of the South Ash Pond consists of a 36-inch diameter pipe
connecting the pond with the Center Drainage Pond immediately to the north.
The pipe is level, and flow and pond water levels are controlled by a stoplog
structure on each end of the pipe. The pipes were submerged and could not be
observed during the assessment. The design drawings show a concrete apron
and wingwalls for erosion protection at either end. Key observations include:

e The intake portion of the outlet pipe was not able to be observed because it
was inundated at the time of the assessment.

e The intake tower of the outlet structure had stoplogs in place to set the
water level, and did not have any trashrack in place (nor did one seem
necessary). Water was not flowing to the Center Drainage Pond because
the South Ash Pond is currently not in service.

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

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

e The pipe material is indicated on the drawings to be RCP.

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

the time of the assessment.

43.6 Impoundment Inlet

Inflow into the South Ash Pond is by two slurry pipes directly from the plant.
When the pond is in service, bottom ash and other constituents of coal
combustion are slurried into the pond at the northeast corner in two 12-inch (est.)
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steel pipes. From the inlet location the slurry gradually dewaters and the water
then collects on the western half of the pond and eventually decants into the
Center Drainage Pond for disposal to the Missouri River (discussed above). The
steel inlet pipes were not attached to the slurry pipeline at the time of the
assessment because the South Pond was not in service.

437 Other

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 probable loss of human
life and the majority of any ash material released during a failure would be
contained on the GRE property and any impacts would be limited to GRE
facilities.

We also inquired if Great River Energy had developed an Operations &
Maintenance (O&M) Manual for the Stanton Station Ash Ponds. That document
was prepared by Stone & Webster and was provided to us. The O&M Manual
discusses operation of the cells, removal and disposal of ash, and presents
closure plan details. There is also a discussion of contingency plans should there
be damage to one of the cells that would make it inoperable until repair.
However, the contingency discussion does not provide action items in the event
of a failure of the pond, and thus is not sufficient to serve as an EAP. The above
referenced EAP should be part of this O&M Manual if prepared, but should also
be capable of being a stand-alone document.
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2-Landside View of East Embankment Modification and Sluice Pipes (looking south)
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4-Landside Ersion on Original East Embnkment
from Sluice Pipe Leak (looking south)
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9-Bulging of Original Landside East Embankment (looking south)
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10-Erosion and Vegetation on Slope of Original Landside
East Embankment (looking south)
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12-Toe of Original East Embankment Over Steepened (looking south)
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