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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 Coyote Station that is owned and operated by Otter Tail
Power Company (OTPC), Montana-Dakota Utilities Co., Northern Municipal
Power Agency, and NorthWestern Energy. This report summarizes the
observations and findings of the site assessment that occurred on May 19, 2011.

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

e Nelsen Pond — Commissioned in 1992
e Sluice Pond — Commissioned in 1981
e Ash Pond — Commissioned in 1981

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”.
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All three impoundments are regulated as one permitted site (permit number SP-
170) by the North Dakota Department of Health — Waste Management Division.
That agency has not established a hazard rating.

Overall, the ponds are reasonably well maintained and engineered, and operated
with a few areas of concern as discussed in Section 6, “Recommendations”. Of
particular importance is the absence of critical stability and seismic loading studies
necessary to identify potential impoundment safety deficiencies.

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. Perform a stability analysis on the Nelsen Pond embankment by August
31, 2013.

2. Perform a hydraulics and hydrology study for Nelsen Pond by August 31,
2013.
3. Perform a seismic loading analysis on the Nelsen Pond embankment by

August 31, 2013.

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

5. Control animal burrowing on the downstream slopes of Nelsen Pond.
Develop and implement an animal control program by August 31, 2013.

Priority 2 Recommendations

1. Perform video assessments of Nelsen Pond outlet piping by August 31,
2013.
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2. Maintain a log of maintenance and other activities at the impoundments
and supporting facilities by August 31, 2013.
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3. Update the Operation and Maintenance (O&M) Manual for the
impoundments and the facility by August 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
Coyote Station on May 19, 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

Coyote Station is located approximately three miles south of Beulah, ND, as shown
in Plate 1. The power plant is located in Mercer County at approximately
47°13'10"N and 101°48'46"W. The nearby town of Beulah is a rural agricultural
community with the town population of about 3,100.

1.3 SITE DOCUMENTATION

OTPC provided the following documents during the time of this assessment to aid in
the review of the impoundments:

e Bechtel, Coyote Station Unit 1 — Soils Design and Geology Report,
December 1976.

e Bechtel, Coyote Station Unit 1 Construction Drawings (Site Plan (1 sht.), Plot
Plan (1 sht.), Site Grading Plan (2 shts.), original issue 1976.

e Bechtel, Coyote Station Unit 1 Construction Drawing - Ash Haul Road Plan &
Profile (1 sht.), original issue July 1977.

e Ulteig Engineers, Inc., As-Built Drawings (Pond Layout (1 sht.), Discharge
Piping (1 sht.), Cross Sections (3 shts.) for Ash Dewatering Site (Nelsen
Pond) — Coyote Station, May 1992.

e Otter Tail Power Co., Coyote Station Property Boundary Map, undated.

e Otter Tail Power Co., Coyote Station 1998 Water Balance in GPD, 2007.
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SECTION 2 — SITE ASSESSMENT

21 ATTENDEES

The site assessment was performed on May 19, 2011 by Charles Larson, P.E. and
Brad Piede, E.I.T. of Kleinfelder. Other persons present during the site assessment
included:

Terry Graumann — OTPC

Brad Zimmerman — OTPC

T. J. Newkirk — OTPC

Paul Vukonich — OTPC

Kalle Godel — Montana-Dakota Utilities Co.
Brandon Hoggarth — OTPC

Brad Klipfel - OTPC

Gerry Schatz — OTPC

2.2 IMPOUNDMENTS ASSESSED

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

e Nelsen Pond — Commissioned in 1992
e Sluice Pond — Commissioned in 1981
e Ash Pond — Commissioned in 1981

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 OTPC Coyote Station impoundments, the weather
was sunny and breezy. Temperatures ranged from about 65° to 70° F, and wind
speeds ranged from about 5 to 15 miles per hour (mph).

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

118953/DEN12R0455 Page 4 of 56 February 28, 2013
Copyright 2013 Kleinfelder




| KLEINFELDEFR
N

SECTION 3 - SITE INFORMATION AND HISTORY

3.1 SITE INFORMATION AND HISTORY

Coyote Station is a coal-fired facility that has been in operation since 1981. The
facility currently sluices primarily boiler slag residuals with small amounts of
economizer ash which are both by-products of coal fired energy generation, into the
Sluice Pond impoundment. The Sluice Pond is a small incised pond that allows the
boiler slag to settle out and be continually removed by a loader and trucks as it
decants off to the adjacent Ash Pond. The flue gas desulphurization (FGD) and fly
ash are both dry processes and thus do not use ash ponds for settling or storage.
The boiler slag is stockpiled at the southwest end of the Sluice Pond, where it is
hauled away by trucks to be sold for commercial uses such as shingle grit and
abrasives. During the decanting process from the Sluice Pond to the Ash Pond,
some finer boiler slag and economizer ash flows into the Ash Pond. According to
OTPC, it typically takes about two years to deposit sufficient boiler slag and
economizer ash in the Ash Pond such that cleaning of that facility is required. At that
time, boiler slag and economizer ash is hydraulically dredged from the Ash Pond to
Nelsen Pond just northwest of the Sluice Pond. Nelsen Pond is designed to
accommodate the volume of dredged slurry from the Ash Pond to allow dewatering
and disposal of the liquid back into the Sluice Pond. The remaining boiler slag and
economizer ash in Nelsen Pond dries out and is eventually loaded onto trucks for
disposal at a nearby onsite landfill (North Dakota Solid Waste Permit No. SP-182
(Coyote Station — Blue Pit)). The process of dredging the Ash Pond and filling
Nelsen Pond occurs over about three months. As such, Nelsen Pond holds wet
ash/slag slurry on average less than 15 percent of the time. An aerial image of
these impoundments can be seen on Plate 2.

There are no releases of decanted water to any water body. The water in the Ash
Pond is reused as plant process water. Nelsen Pond is a combination incised and
diked facility. The Ash Pond is primarily incised with a low height berm around half
of its perimeter and a higher road embankment that is well above the water level
around the remainder. A sluice pipe transports primarily boiler slag from power
generating operations to an outlet near the north corner of the Sluice Pond. The Ash
Pond and Sluice Pond were constructed with the original plant, and Nelsen Pond
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was constructed 11 years later in 1992. All three ponds were constructed in
regraded or native earth, and thus no parts of the impoundments are built over wet
ash, slag, or other unsuitable material.

The Sluice Pond and Ash Pond are directly connected by a pipe for decanting.
Nelsen Pond and the Sluice Pond are also connected by two pipes that allow
dewatering of Nelsen Pond into the Sluice Pond. There is also a small overflow
spillway inlet and vertical overflow pipe that connects to one of the dewatering pipes
in the event Nelsen Pond fills up above its maximum design elevation. All three
ponds have managed inflow that is continuously monitored and thus do not have
emergency spillways in the embankments. Nelsen Pond does not have any tributary
drainage area outside of its footprint. The Sluice Pond has a very small tributary
drainage area (estimated at less than one acre), and the Ash Pond has about 8 to
10 acres of area that drain into it via a storm sewer system. According to OTPC, the
storm sewer is designed to handle the 10-year 24-hour rainfall event.

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 Coyote Station.

3.2 Pertinent Data

A. GENERAL

I - 13 3T TSROSO Coyote Station
S - | - T North Dakota
G J o 11 o YRR Mercer
4. LAUIUAE.....coecveeceeceeeecececeeeee et sttt sttt sttt 47° 13’ 10” North
5. LONGIUAR ..ottt 101° 48’ 46” West
6.  RIVEr USEd fOr OPEIALIONS .......cveivevieisietisestet ettt et s r et b e s a b se st ne s baeebene s N/A
7. YEAIr CONSIIUCIEM. ......c.ciiiceieiietei sttt ettt b et ese st s et ese s aene s ensnesenn et 1981
S TRV, (oTo ) To= 1o 1T Nelsen Pond added in 1992
9.  Current Hazard ClassifiCation ............ccccoveiiirieiiieseeie e None assigned
10. Proposed Hazard ClassifiCation............ccceovrererrrireneeeeieneneseseseseseeeeseeeneens Low (Nelsen Pond only)
0 IO SRS See below

B. IMPOUNDMENTS

NELSEN POND
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L TPt bbb et et e Earthen — Incised and Diked
2. CIESEEIBVALION. ... ..eoeeoeeeeeeeeeeeee e e eeeeeeeee e e ee et eeeseeeeeeeseeeseeeseseseeeseeeseseseeeseeeseesseeeseseneseneees +1943"
T @ (=Y d 11 1o | OO ~1,950 ft?
I O (=Y ALY, 11 o T 10 ft
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5. IMpoundmeNnt HEIGNE.........cccciiriiciiicecec ettt ~ 11 ft (max)
B.  UPSHEAM SIOPE ..o eeeeeeeeeeeee e eeeeeeeeeeeeeeeseseseseeeseseseseseeesesesese e se s se e sseseeesseeseeeseeesenenens 3HIV!
7. DOWNSHEAM SIOPE ....ooveocveoceeeeeeeeseeeeteeeeeeseeesseesssessesssss s ssss s ssss s aen s s sesssnssenssenssensssanes 3H:1V!
8. Volumeof Stored Ash.............ooiiiiiiiiii e~ 15 ACTE-fEEL
SLUICE POND
I Yo =Y OO O RS ER SRRSO Incised
2. CreStEIBVAtION........ccciivieceice e ~1910 (lowest point)
ST =t A =11 | OO ~ 1,650 ft*
N O (=1 AT To o TR 101t
5. Impoundment HEIGNL.........ccocveiiiicieicecc e N/A — Incised pond
6.  UPSIrEAM SIOPE.....cvcviiectiieee ettt Incised sections near vertical
7.  DOWNSITEAM SIOPE ....cueiviieriitiieeiete ettt st be st e b st ens N/A - Incised Pond
8. Volume of Stored ASh........ocuiiiiiiiii e e~ @CTE-EEE
ASH POND
I Y/ o= TSRS Incised with embankment above waterline
2. CIESEEIRVALION. .......oveoceeeeeeeeeeese s ese s s s s ese s ses s sse s ensesneed ~1910 (lowest point)*
B CTESELENGHN oo s e ee e ee e se e s es e ee e eneeeseseeeeeeees ~ 2,700 ft*
O 1 =1 AT/ To |1 o TSR 8 ftto 20 ft
5. IMPOUNAMENE HEIGNL ... ee e se e ee e seeees e ssesseeeseeeeeene ~3ftto 32 ft*
6. UPSHEAM SIOPE ....ouoveoceecieceeeceeeieeseeesteeseee s esssee s ssees s ss s s e ssssssss s ssesss s sssssnssssnssnnes 3H:1V?
7. DOWNSHEAM SIOPE ......veoveeeeeeeeeeeees e seseeeseeesseeses e ses e ssseees e ses e seseees e ses e sessess s ses s sese s eens e 3H:1V?
8. Volumeof Stored Ash..........c..ooiiiiiiii e~ 10 ACTE-feEL
C. DRAINAGE BASIN
1. Area of Contributing Drainage Basin...........ccccceceeeeeveneeeseseesennns Primarily the impoundment area
2. Downstream DESCHPLON: .......cceevrererirereririnieieeseeeneseseseseseeeeens Drainage sloughs to the Knife River

D. RESERVOIRINLET

NELSEN POND

1. RESENVOIN INIBL......coouiieieteceee e Temporary sluice pipe from Ash Pond*

SLUICE POND

I L Y= Ao T 1
.................. 12" steel sluice pipe, 8" optimizer sluice pipe, and double 12" pipes from Nelsen Pond

ASH POND

1. ReSENVOIN NIEL......ccuiiicteiceeec e 24" RCP and submerged plant drain inlet®

E. RESERVOIR

NELSEN POND
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1. Reservoir Capacity .......ccccoveeeeeieveeesesieeee e Maximum storage is approximately 31 acre-feet"

SLUICE POND

1. Reservoir Capacity ......cccocvevereereesesrereseereesiesesssnenas Maximum storage is approximately 3 acre-feet

ASH POND

1. Reservoir Capacity .......cccoceeeeeeeveeeeesereeeereeens Maximum storage is approximately 40 acre-feet*
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F. PRIMARY SPILLWAY
NELSEN POND
1.  Description......cccccovveveiievieesrenn, 12" ductile iron pipe and overflow inlet structure with trashrack
SLUICE POND
L. DESCHPON vttt st b s nnenan N/A — No Spillway Present
ASH POND
L. DESCHPLON ..ottt ettt N/A — No Spillway Present
G. OUTLET WORKS
NELSEN POND
1. Description.....cccceoennnnne. Perforated PVC collector pipe with filter connected to a steel outlet pipe®
2. LOCALON.....coiierierciereee et Buried under waterside toe of southeast embankment
h 3. INtAKE SHUCHUIE.....coecveeeeecteecectec e 12" perforated PVC pipe with filter®
a.  Intake INVErt EIEVALION .........ccoovieiieieeee et 1925-1926 ft
z 4., DiSCharge CONAUIL........cccciiieeeiiiieiecte sttt sttt s se et s b seeseebesaeseebesreneebeseenneseanas Steel pipe
B LENGIN. et et e 170 ft
Ll (OIS O 12 inches®
E 5. Outlet Structure.........c.coceeeveveeervenenee. Projecting 12" steel outlet pipe through landside embankment
A OUEt INVEIt EIBVALION ..o ses s s 1920 ft*
:. D.  ENEIQY DISSIPALION..........ceuiveieeeieeieeeee st seessessessessesse st ses s st se s ses s s senesneene s None
6. DIiSChArge ChanNEL ..ottt tetenas None
u 7. Discharge Capacity with Water Surface at Top of Impoundment.............cccceeveerreiereneene. Unknown
o SLUICE POND
a 1. Description......ccccoceevieerenene. Concrete 3’ x 4' drop inlet w/ 24-inch dia. concrete pipe to Ash Pond
A o T T o TSR Southeast embankment
3. INtAKE SHUCIUIE.....coeieeeeceeeeetec e Concrete 3' x 4’ drop box inlet
L A INAKE INVEIE EIBVALON ..o s snens ~1923"
> 4. DISCHAIGE CONAUIL........eveeveeeereerereeeseestesseseeseesesssesssssesssssesssssesssssssesssssssssesssssssssssesanees Concrete pipe
S R =T oo |1 o USRS ~120 ft
- N B - 0= =) TR 24 inches
: LT @ 10 (1= S 11T (1 24" RCP
. Outlet INVErt EIEVALION ..o ~1920 ft
u D.  ENergy DiSSIPAtiON .......ccceviiiiiiieiieieirisisiieeiete ettt Concrete mat
u 6.  DISChArgE CRANNEL...........cooeveeeeceeeeeieeieeee ettt es st ese st s st essesnsessssensesannsesnens None
7. Discharge Capacity with Water Surface at Top of Impoundment............cc.cccoeeeveeecrennen. Unknown
q ASH POND
¢ I Tt o] 1o ST Pump station for plant reuse
2. LOCALON......uctiiictiie ettt sttt a bbbt ee et en b ne e rns South embankment
n 3. INEAKE SHUCHUIE. ......oceeoeeeeeeeeeee et s s as s sses s ssessensnnennes 48-inch pipe™®
T A INLAKE INVETE EIVALION ...t 1897 ft*°
4. DiSCharge CONAUIL........cccciiueietiiieieete ettt e sttt et se et seetesbeseebeebesaeseebeseeneebesreneas 48-inch pipe®
L= T I =Y oo | Unknown
m' D, DIAMELET ..ot eee et es et ee s e ee et se s es e e ee s eeeee e eseeeeeeseseeeseres 48 inches®
: 5. OULEL SIUCIUE....c.oieeieeeeeee e Unknown — Terminates at plant
. Outlet INVErt EIBVALION ..........ooii it Unknown
b. Energy DiSSIPation..........c.ccueuevererereeienisiee e s N/A — Pumped to plant
118953/DEN12R0455 Page 8 of 56 February 28, 2013
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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
L. OWNEr e Otter Tail Power Company, Montana-Dakota Utilities Co.,
Northern Municipal Power Agency, and NorthWestern Energy

2. PUIMDOSE ...ttt sttt st st ae st et ne bt nnene e Coal Fired Energy Generation
Notes:

1. Data provided by plant staff or obtained from Bechtel or Ulteig Engineering reports

2. Pond shares common embankment with adjacent pond

3. Slope includes adjacent embankment constructed above maximum water surface elevation

4. Feature was not in use and not observed during assessment.

5. Feature was submerged and unable to be visually inspected

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 Bechtel's
Geological Map of the plant site, the subsurface conditions at the plant site are
expected to primarily consist of glacial sediment composed of silty clays, with sand
and gravel up to 100 feet thick. The glacial sediment overlays the Butte Formation
formed during the Tertiary Period, which consists of sandy silt, sandstone, and
lignite up to 600 feet thick.

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 relatively low seismic risk.

34 HYDROLOGY AND HYDRAULICS

Nelsen Pond and the Sluice Pond were designed and situated in such a manner
that there is little to no watershed drainage outside of the pond footprint contributing
to the stored volume of the ponds. Normal pond operations are limited to pumping
of boiler slag and economizer ash slurry and any precipitation that falls within the
impoundments themselves. The Ash Pond has a storm sewer entering the pond
that drains an estimated 8 to 10 acres of the plant area.

During the assessment, the design report and drawings prepared by Bechtel and
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the Nelsen Pond design drawings prepared by Ulteig Engineers were reviewed.
Those documents covered details such as pond geometry and freeboard,
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operations, and pipe interconnects. The reports did not contain any discussion of
site hydrology, impoundment break analyses, or overtopping analysis, nor were any
subsequent documents located that covered those topics. According to plant
personnel, the Sluice Pond and Nelsen Pond have managed inflow and pool levels
that are regularly monitored by plant personnel, and both contain small volumes of
ash. Furthermore, the Ash Pond is primarily incised and only accepts decant from
the Sluice Pond and storm runoff from a relatively small area of the plant, and the
water level is maintained below natural grade and managed with sufficient freeboard
to provide adequate storage during significant hydrologic events.

3.5 GEOTECHNICAL CONSIDERATIONS

Regarding stability of the Ash Pond embankment slopes, we have reviewed the Soil
Design and Geology Report for Coyote Station dated December, 1976 by Bechtel
Engineering. That report included stability analyses for the most critical
embankment section and used the maximum pool elevation. Three cases of slope
stability were analyzed including end-of-construction, long-term, and long-term with
rapid drawdown. Further, conservative soil parameters were used based on test
data. Minimum factors of safety met or exceeded 1.5 for all cases. Results of the
analysis are presented below and excerpts from that report are presented in
Appendix C.

Summary of Ash Pond Stability Analysis (Bechtel, 1976)

Static Factor of | Dynamic Factor

Description Safety of Safety
End of Construction 1.5 NA
Long Term 2.7 NA
Rapid Drawdown 2.5 NA

Minimum Accepted Factor of Safety

1. 1.
According to USACE > 0

Seepage analysis was also performed on the Ash Pond for both clay lined and
unlined cases. The maximum pool elevation and the average ground water
elevation were used. The unlined pond analysis calculated seepage losses at 3.9 x
10 ft/yr or 0.12 cfs. Due to uncertainties, a 3-foot thick clay liner was recommended
which was calculated to reduce seepage losses to 1.8 x 10° ft/y, or 0.06 cfs. A
safety factor of 4 was applied to yield a design rate of 0.24 cfs.
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No stability or seepage assessments were available for the Nelsen Pond or Sluice
Pond and stability evaluations for the Nelsen Pond embankment should be
completed. No seepage or stability instrumentation is installed at the site, and
instrumentation installation should be contingent upon the results of the stability
analysis.

No stability evaluation of the Sluice Pond is necessary because that pond is very
small and is incised.

The ponds are located in Seismic Zone 0, and should have a low risk for seismic
activity. No seismic loading evaluations were available and should be completed for
Nelsen Pond only.

3.6 STRUCTURAL CONSIDERATIONS

Structures associated with the three ash ponds include a culvert intake and outlet,
an overflow intake, a trussed sluice-pipe catwalk, and a pump house. The culvert
allows decanted water to flow from the Sluice Pond to the Ash Pond. An overflow
structure and trashrack are in place at the southeast end of Nelsen Pond which
flows to the Sluice Pond. The catwalk is a wooden truss structure approximately 10
feet tall that supports the sluice pipe inlet to the Sluice Pond. The pump house is a
metal structure located at the southern end of the Ash Pond.

The structures were not inspected 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. All structures appeared to
be functioning as intended during the assessment.

3.7 PERFORMANCE EVALUATIONS

There have been no previous federal or state assessments of the Coyote Station
ash ponds to our knowledge. Likewise, there have not been any outside
independent consultant assessments for the ponds to our knowledge. Based on
discussions with OTPC, there have been no significant incidents involving any of the
three ash pond units.
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3.8 HAZARD CLASSIFICATION

The Coyote 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. The Ash Pond is primarily
incised and would have little chance of releasing its contents because the water
level is maintained below natural ground, and thus would not justify a hazard rating.
Likewise, the Sluice Pond is incised and contains a very small volume of liquid and
ash, and thus would also not justify a hazard rating. Nelsen Pond is only in service
for about three months during a typical 24 month period, and also contains a
relatively small volume at its maximum storage (about 15 acre-feet), and is
continuously dewatering as the pond is being filled with dredged boiler slag from the
Ash Pond. Ongoing dewatering would make the ash material much less fluid and
thus less likely to flow significant distances in the event of a loss of containment.
Furthermore, any release of the small volume would be completely contained on
OTPC property or on the adjacent lignite mine property, and there is no probable
potential for loss of human life. Considering that Nelsen Pond is continuously
monitored by plant personnel as part of normal ash sluicing operations, a Low
Hazard rating would be justified for the Nelsen Pond only; however, a formal hazard
classification should still be performed on the Nelsen Pond. 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 OTPC to gain access to the plant site.
After arriving at the site and meeting with representatives of OTPC, 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 Coyote Station property.
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SECTION 4 — SITE OBSERVATIONS

The Nelsen Pond impoundment embankment on the southeast, upstream and
downstream toes, and all three ponds’ outlet works components (portions not
inundated at the time of assessment) were observed during the May 19, 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.

41 NELSEN POND

411  Upstream Slope

Overall, the upstream slope of the impoundment was in Satisfactory condition.
Photos 1, 3, 7, 15, 21, and 22 show the conditions of the upstream slope.
Specific observations include:

e The upstream slope is in satisfactory condition, appears stable, and is in
general accordance with the 1992 design drawings prepared by Ulteig
Engineers.

e The upstream slopes and pond bottom have a two-foot-thick clay lining,
according to the drawings. The pond is generally free of grasses and any
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 1, 2,
7, 15, 19, 21, and 22 show the condition of the crest. Specific observations
include:

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

crest.
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e The crest was generally well vegetated with native grasses.
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e Numerous small animal burrows were present on the crest.

4.1.3 Downstream Slope

Overall, the downstream slope was in Satisfactory condition. Photos 5, 8, 19,
22, 23, and 25 show the condition of the downstream slope. Specific
observations include:

e The slopes were well vegetated and appeared stable.
e No slope scarps or depressions were noted.
e A few small animal burrows were noted.

414 Downstream Toe Areas

The toe areas of the embankment were in Satisfactory condition. See Photos 5,
8, 19, 23, 24, and 25 for the condition of these areas. Key features and
observations of these areas include:

e The pond was dry and thus no seepage at the downstream toe was

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

and small trees.

415 Outlet Works

The outlet works of Nelsen Pond consists of a 12-inch diameter ductile iron pipe
(DIP) through the embankment that outlets into the Sluice Pond. That DIP is
connected to a buried 12-inch diameter perforated PVC pipe in a trench at the
downstream end of Nelsen Pond. The buried PVC pipe collects dewatering
liquid from the dredged ash material placed in the pond, and conveys that to the
12-inch DIP for disposal into the Sluice Pond. The 12-inch diameter DIP can be
closed by a valve between Nelsen Pond and the Sluice Pond. There is also a
grated concrete intake spillway structure at the maximum deposition level of
Nelsen Pond with a vertical 12-inch DIP outlet pipe that connects to a second
and parallel 12-inch diameter DIP that outlets into the Sluice Pond. See Photos
15, 16, 17, and 29 for the visible portions of the outlet works and overflow
spillway piping. Key observations include:
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e The outlet piping was buried and thus unable to be observed at the time of
the assessment.

e The intake structure grate was clean and appeared that it would function
effectively if needed.

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

e Overall, the outlet works and overflow system piping system appeared to
be functioning as intended at the time of assessment, and as confirmed by

plant staff during the assessment.

41.6 Impoundment Inlet

Inflow into Nelsen Pond is by a temporary pipe that is placed when the pond is
needed to accept ash dredge material from the Ash Pond. At the time of the
assessment, Nelsen Pond was not in service, and thus there was no inlet piping
in place from the Ash Pond.

4.2 SLUICE POND

4.2.1  Upstream Slope

The Sluice Pond is incised and was not assigned a Hazard Classification;
therefore, the upstream slopes were not given a condition rating, however they
appeared to function properly. Photos 28 through 34 show the condition of the
upstream slope within the pond. The eastern side of the pond is also an access
road for mining trucks, and because the pond is constructed on sloping land, the
east side is primarily incised with roadway embankment. Specific observations
include:

e The upstream slope was in fair condition, appeared stable, but was
oversteepened over much of its perimeter.

e There were no design drawings of the Sluice Pond available for review.

e The pond lining type, if any, is unknown.

e There was riprap placed on portions of the upstream north slope where a

separate economizer ash settling channel has been constructed.
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4272 Crest

The Sluice Pond is incised and was not assigned a Hazard Classification;
therefore, the crest was not given a condition rating, but appeared to function
properly. Photos 28 through 34 also show the condition of the perimeter crest.
Specific observations include:

e Much of the perimeter crest also serves as an access road.

e No major depressions, erosion, or rutting were noted on the pond crest.

e A trestle structure supports the sluice pipe entering the west side of the
pond, as shown in Photos 28 and 32.

4.2.3 Downstream Slope

Overall, there is no downstream slope because the pond is primarily incised.
The east side of the Sluice Pond adjacent to the Ash Pond appears both
partially incised and consisting of embankment, as shown in Photos 36 and 37.
Specific observations include:

e The slope was well vegetated and appeared stable.

e The east slope between the Sluice Pond and the Ash Pond had a small
scarp feature, as shown on Photos 39 and 42. While that condition did not
appear to present an imminent threat to the slope stability, the embankment
should be repaired with vegetation re-established.

424 Downstream Toe Areas

The Sluice Pond is incised and was not assigned a Hazard Classification;
therefore, the downstream toe areas were not given a condition rating, but
appeared to function properly. The pond side toes were submerged and could
not be observed. The downstream toe on the east slope between the Sluice
Pond and the Ash Pond appeared stable, as shown on Photos 37 and 42. Key
features and observations of these areas include:
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e There was a small discharge at the downstream toe of the Sluice Pond
between the Sluice Pond and the Ash Pond. According to plant staff that
water was discharging from a buried pipe that collected drainage from
inside the plant production area. See Photos 37 and 41.

e The outlet pipe from the Sluice Pond penetrates the slope and enters the
Ash Pond, as shown on Photo 37.

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

and small trees.

425 Outlet Works

The outlet works of the Sluice Pond consists of a concrete drop inlet that
connects to a 24-inch diameter RCP that outfalls into the Ash Pond. See Photos
35, 37, and 38 for the Sluice Pond outlet works. 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 concrete drop inlet is approximately 3 feet by 4 feet, is uncontrolled
and does not have a trashrack.

e The discharge location of the outlet pipe into the Ash Pond appeared to be
functioning normally, as shown on Photo 38.

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

e Overall, the outlet works system appeared to be functioning as intended
during the site assessment.

e The drop inlet has no trashrack and exposed rebar, and presents a

possible fall hazard.

4.2.6  Impoundment Inlet

Inflow into the Sluice Pond is via a 12-inch diameter steel pipe supported on a
wooden trestle structure. There is a diverter valve near the end of the pipe that
can allow economizer ash to be discharged into a separate area of the Sluice
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Pond, as shown on Photo 32. The inlet pipe was operating during the site
assessment and appeared to be in functional condition.

43 Ash Pond

431  Upstream Slope

The Ash Pond is incised and was not assigned a Hazard Classification;
therefore, the upstream slope was not given a condition rating, but appeared to
function properly. Photos 39, 40, and 42 through 46 show the conditions of the
upstream slope. Specific observations include:

e The upstream slope appeared generally stable, and was in general
accordance with the 1976 Bechtel design report and drawings.

e According to the design drawings, the ponds slopes and pond bottom
have a 3-foot-thick clay liner.

e There was no riprap placed on the upstream slope. As a result, there was
some minor beaching that had occurred due to wind generated wave

action.

432  Crest

There is no crest, per se, because the pond is essentially incised. There
appeared to be a small two to three foot high berm of wasted material placed
along the eastern length of the pond and well above the normal water level. See
photos 45 and 46 showing the incised configuration of the Ash Pond.

4.3.3 Downstream Slope

There is no downstream slope because the pond is incised. See photos 45 and
46 showing the incised configuration of the Ash Pond.

434 Downstream Toe Areas
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There are no downstream toe areas because the pond is incised. See photos 45
and 46 showing the incised configuration of the Ash Pond.

435 Outlet Works

The outlet works of the Ash Pond consists of a 48-inch diameter pipe that serves
as an intake to a pump station that recirculates the water back to the plant for
reuse. There is a 24-inch diameter RCP drainage culvert under the FGD haul
road shown on the Bechtel drawings that was never installed. Otherwise, there
is no secondary outlet for the pond contents other than the water level getting
sufficiently high and spilling out of the east side of the pond along the natural
grade. Key observations include:

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

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

e Plant personnel reported that the outlet works system has been

functioning properly.

43.6 Impoundment Inlet

Inflow into the Ash Pond is by the 24-inch diameter RCP from the Sluice Pond.
The Sluice Pond decants off to the Ash Pond, and then is recirculated back into
the plant for reuse. See Photos 37 and 38 for the inlet into the Ash Pond.

43.7 Other

We inquired if OTPC 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, and nor is one needed for the Sluice Pond or Ash
Pond since those facilities are incised ponds. OTPC does not intend to prepare
one at this time for Nelsen Pond because there is no potential for loss of life, the
volume of stored ash is very small, the pond only contains ash slurry less than
15 percent of the time, any ash slurry material released during a failure would be
contained on the plant or adjacent lignite mine property, and any impacts would
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be limited to OTPC or adjacent mine facilities.

We also inquired if OTPC had developed an Operation and Maintenance
(O&M) Manual for the Coyote Station Ash Ponds. According to plant staff, no
such written document was located for review. No monitoring equipment was
observed during the site assessment.
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2-Nelsen Pond Northeast Landside Embankment and Sluice Pipe (looking SE)

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 representa-
tion is at the sole risk of the party using or misusing the information.
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4-Nelsen Pond Animal Burrows
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7-Nelsen Pond Northeast Waterside Embankment (looking NW)

8-Nelsen Pond East Corner Landside Embankment with Sluice Pipe (looking W)
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9-Nelsen Pond East Landside Embankment and Sluice Pipe (looking NW)

10-Down Gradient Area Adjacent to Max Height of Nelsen Pond (looking E)
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12-Continued Down Gradient Railroad Adjacent to the Nelsen Pond (looking S)
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14-Continued Down Gradient Railroad Adjacent to the Nelsen Pond (looking NE)
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17-Nelsen Pond Overflow

18-Valve Operator between Nelsen and Sluice Pond (looking SE)
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20-Nelsen Pond Animal Burrow
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22-Nelsen Pond Southwest Embankment Crest (looking NW)
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24-Nelsen Pond Steepening of Southern Landside Embankment Corner (looking E)
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26-Nelsen Pond West Embankment Animal Burrow
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28-Sluice Pond Inlet and Northwest Waterside Embankment (looking NE)
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30-Sluice Pond Dredging (looking E)
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32-Sluice Pond Slag Inlet (red pipe) and Economizer Inlet (green e)
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34-Sluice Pond 3'x4’ Outlet Intake to Ash Pond without Trashrack (looking NE)
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35-Sluice Pond 3'x4’ Concrete Outlet Intake Structure to the Ash Pond without Trashrack

36-Sluice Pond from Southern Corner with Slag Pile (left) and Monitoring Wells (right)
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40-Ash Pond East Incised Embankment (looking S)
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42-Ash ond Northwest Waterside Embankment Scarping (looking SW)
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43-Ash Pond South Waterside Embankment and Pump Station (looking E)

44-Ash Pond West Waterside Incised Embankment (looking N)
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46-Ash Pond West Waterside Incised Embankment (looking NW)
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SECTION 5 — OVERALL CONDITION OF THE FACILITY IMPOUNDMENTS

5.1 Analysis and Conclusions

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

Structural Stability of the Impoundments

Kleinfelder reviewed the slope stability analysis performed by Bechtel as part of the
Soils Design and Geology Report (see Appendix C). We conclude the analysis
calculated a reasonable factor of safety against embankment failure of the Nelsen
Pond. Results of the analysis are discussed in Section 3.5.

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 changes in groundwater levels,
maintenance and monitoring procedures, changes in embankment integrity, etc.
Nelsen Pond constitutes a more significant hazard because it has an embankment
at its southeast (outlet) end. Both the Sluice Pond and Ash Pond are incised and
thus pose little threat of an unintended pond release. In light of this situation, we
have noted several items as follows that present some concern in this regard:

e No stability analyses for the Nelsen Pond embankment section have been
located, and plant staff could not confirm that those analyses have been
completed. While the Nelsen Pond embankment appeared stable and
functioning properly, the absence of a stability analysis automatically justifies
a POOR condition rating in accordance with EPA condition rating guidelines.

e No seismic loading analyses have been located for review for Nelsen Pond.
While the Nelsen Pond embankment appeared stable and functioning
properly, the absence of a seismic loading analysis automatically justifies a
POOR condition rating for Nelsen Pond in accordance with EPA condition

rating guidelines.

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

e Numerous animal burrows were observed on the embankment portion of
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Nelsen Pond. All of the burrows were small — typically less than a 2-inch
diameter opening. Most of the burrow openings were located on the crest or
higher up on the land side embankment. This condition should be remedied
with a more aggressive animal control program, as about two-thirds of Nelsen
Pond is constructed of an earth and clay embankment, with no plastic liner on
the inside of the pool to provide a secondary barrier.

e The outlet culvert from Nelsen Pond into the Sluice Pond could not be
inspected. There is currently no evidence of distress within the outlet pipe, but
it should be internally inspected while the pond is not in active use.

e The Sluice Pond outlet drop structure was not observed to have a trash rack.
The current outlet configuration appeared to function as intended; however, it
is an open hydraulic structure with exposed rebar that presents a fall hazard.
A trashrack should better ensure employee safety and inhibit debris blockage.

e An EAP is not currently in place at the site to mitigate damage in the event of
an emergency related to breach failure of the Nelsen Pond embankment
adjacent to the Sluice Pond. While a failure of the embankment should not
present a probable loss of life situation, a short, simple document should be
prepared to formally outline the procedures to undertake in the event of such
a failure. We do not envision that any type of detailed dambreak analyses
would be necessary. The EAP should be added to the O&M Manual, and
should also serve as a stand-alone document.

e An O&M Manual for pond operations was not provided for review. If that
document exists, the EAP should be added. If an O&M Manual cannot be
located, one should be prepared that includes pond operations, the EAP, and

discussion of a more robust animal control program.

Adequacy of Program for Monitoring Performance of the Impoundments

The present monitoring program primarily involves visual inspections by plant
personnel and by OTPC technical staff on occasion. These visual inspections seem
to be adequate to address issues such as surface erosion and general condition of
the impoundments. However, a more detailed monitoring program is recommended
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to be established to guantify various important factors associated with embankment
stability and integrity and oautlet pipe functionality for Nelsen Pond. Those factors
include, but are not limited to monitoring for seepage, monitoring condilion ¢f any
minor scarps observed, noting effectiveness of animal control measures,
documenting any fluctuations of groundwater levels, and noling pipe discharge
capacity when the Nelsen Pond is in operation.

52 Summary Staterment

| acknowledge that the management uni{s} referenced herein was personally
inspected by me and found to be in lhe following condition:

FPOOR (Melsen Pond only)
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Charles E. Larson, P.E.
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EPA's Response: Subsequent to the Round 9 Coal Combustion Residuals (CCR)
Assessments, EPA has strengthened its position regarding the structural stability of
aszessed CCR impoundments by taking @ more conservative approach regarding
the rating of CCR surface impoundments. Effective 02/07/2012, EPA's policy has
been to provide a condition rating of Poor for any CLR surface impoundment which
lacks sufficient technical reportsidata to allow for independent verification of the
impoundment's Factor of Safaty (FOS). These automatic ratings of Poor are
independent of the ratings of similar impoundments from previous rounds of
assessments {rounds completed prior to 02/07/2012) and of the observed condition
and history of safe performance of the impoundment.
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SECTION 6 - RECOMMENDATIONS

6.1 PRIORITY 1 RECOMMENDATIONS

1. Perform a stability analysis on the Nelsen Pond embankment by August
31, 2013. The stability analysis should evaluate a conservative loading
condition such as the pond full to the crest with wet CCW dredge material, and
demonstrate that a factor of safety equal to or greater than 1.5 exists. The
analysis should include an instrumentation plan recommendation, or lack
thereof, based on the results of the analysis.

2. Perform a Hydraulics and Hydrology study for Nelsen Pond by August 31,
2013. An analysis should be performed that compares the impoundment
freeboard with the Probable Maximum Precipitation (PMP) to determine
potential for overtopping.

3. Perform a seismic loading analysis on the Nelsen Pond embankment by
August 31, 2013. The seismic analysis should evaluate a loading condition in
accordance with the EPA 1995 RCRA Subtitle D seismic design guidelines, and
demonstrate that a factor of safety equal to or greater than 1.0 exists.

4. Prepare an Emergency Action Plan (EAP) for the facility by August 31,
2013. An EAP should be prepared for Nelsen Pond. The EAP could be a very
short and straightforward document basically confirming that a full pond release
would be adequately contained on OTPC or the adjacent mine property, and
outlines procedures to undertake in the event of an unplanned release,
including phone calls to interested and potentially impacted parties.

5. Control animal burrowing on the downstream slopes of Nelsen Pond.
Develop and implement an animal control program by August 31, 2013.
Refer to FEMA publication 473, Technical Manual for Dam Owners, Impacts of
Animals on Earthen Dams. That manual is available on the FEMA website.
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6.2 PRIORITY 2 RECOMMENDATIONS

1. Perform video assessments of Nelsen Pond outlet piping by August 31,
2013. This would include only the outlet piping from Nelsen Pond. The video
survey should determine the condition of both the 12-inch diameter ductile iron
dewatering pipe (including the perforated PVC portion) and the 12-inch ductile
iron spillway pipe.

2. Maintain a log of maintenance and other activities at the impoundments
and supporting facilities by August 31, 2013. This would include weekly or
monthly walk around inspection of the ponds, with an emphasis on Nelsen
Pond when it is in active service. Other documentation may exist that catalogs
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.

3. Update the Operation and Maintenance (O&M) Manual for the
impoundments and the facility by August 31, 2013. The O&M manual
should either be located and updated, or a new one prepared that includes
O&M procedures, the EAP (discussed above), and a section on animal control.

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.
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Based on observations during the site assessment, it is recommended that the
following actions be taken at the Coyote 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 dam results in

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

2. Low Hazard Potential

“Low Hazard” means an 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
25t0 39 [l [l \%
40 to 55 Il \Y \Y
Over 55 Il \Y V
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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
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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
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

Google Inc. (2011). Google Earth Pro (Version 6.0.2.2074) [Software]. Available
from http://www.google.com/earth/index.html

North Dakota State Engineer, North Dakota Dam Design Handbook, Chapter 1V
— Classification of Dams, June 1985

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

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.
http://tin.er.usgs.gov/geology/state/state.php?state=ND

Documents provided by Otter Tail Power Company are listed in Section 1.3.
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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
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Notes:

1) Image is a general features map and does not reflect conditions
on the date of inspection.
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Appendix A

Site Assessment Evaluation Checklists
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US Envirohmental &

iti Iet Flowwi leary
racorded (operstor records)? |5 water exiting outlet flowing clea

T. 15 1ha embanimant curranly under canslraciion?

Coal Combustion Dam Inspection Checklist Farm Protection Agency ‘1\.‘ J
Site Name: Coyote Station Date: 5-19-11
Unit Name! Nelsen Pond Operator's Name: Otter Tail Power Company
Unit 1.D.: Hazard Potential Classification: High Signiticant Loyl
Inspector's Narne: Gharles Larson PE, Brad F'iede, EIT
mﬂm I : i imenis whan riate. If not applicable or not available, record “NIA". Any unusual conditions ar
J on pra g lhat 8 : : : For Iafqg-_dlkud ambankmenis, separale checklists may ha usad for different
nkm nl areas. If ra'le: Turms are- used, identify apprommate area that the form applies to in comments,
Yes Mo Yes Mo
—_— P e
1. Frequency of Sompanys Dam Inspechons? hMonthly 18 Sloughing o Buldrg an slopes? v
2. Poaol elevation (oparaior recasds)? D v 18, Majer erasion or glope deterigratian? ¥
3. Decant inlef elevalipn {oparalas racards)? Hio /‘Il_*-&'.l"..s 20. Decani Pipes:
4. Open channel spillway elevation (operator recards)’s M A Iz waler entenng inlet. but not exting cutlet? v
5. Lowest dam crest elevation (operator racords)? 1Lg Ir" 1944 I water exiting cullet, but not enlering inlet? o
G, If instrumenteiion is present, arg readings /

21, Seepags (specify lacation. if seepage carmes inas
and approximate seapagqe rate below):

8, Feundatian praparalion (remomee yegetation, stumps, / Frorm underdran?

fgpsal i aced whera embankment Nl will be placed)?

9 Traes growing an embankment? (1F so o ndicale
largest diameter belowi

10. Cracks or scarps on cres(?

Alisolated points g0 embankment slopes?

Al natural hillsde 0 the embankment area’?

11, Is ihere significani setllement along the ¢rast? Cwer widespread areas?

12, Ara decand raskhracks cloar and in place? From downstream foundalion arga?

13 Cepressicns or sinkholes in tailings surface or

whirigoo! in the poof area? "Bl bancath stream or ponded watar?

14. Clogaed spilways, 4rom of diversion ditches? Araurd the euiside of the decant pipe?

15 Are spilhway gr ditch linings deteriprated™?

22. Surface movements in valley bottom ar on hillssde®

1. Are gutlets af decant ar underdrains blocked ™ 23 Water against downsiream 1oe™

L PR LN PR P P N

NP L N N NN

i7. Cracks of Ssarps an siopes? 24, Were Pholos faken duning the dam inspection? v

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

Inspection lssus # Cormmenis

2,3 and 5. Add ~815 to Ulteig Engineers design drawing elevs. to convert to equivalant Bechtel {plant

and Ash Pond designer) elev. If known, first value is Ulteig elev. and second value is

aquivalent Bechte! elev.

20. Pond was dry at the time of ingpaction.

No part of the Impoundment was built over wet ash, slag, or other

unsuitable material.

EPA FORM =XXXX
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Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # NA INSPECTOR Kleinfelder (C. Larson, B. Piede
Date 5-19-11

Impoundment Name _ Coyote Station
Impoundment Company __ Otter Tail Power Company

EPA Region 8
State Agency (Field Office) Addresss N/A - No US EPA field office in ND

Name of Impoundment __ Nelsen Pond
(Report each impoundment on a separate form under the same Impoundment NPDES
Permit number)

New Update X

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

IMPOUNDMENT FUNCTION:  Secondary Ash Settling Pond

Nearest Downstream Town : Name _ Beulah, ND
Distance from the impoundment 3 miles

Impoundment
Location: Longitude 101  Degrees 48  Minutes 45  Seconds
Latitude 47 Degrees 13 Minutes 10 Seconds

State  ND County Mercer

Does a state agency regulate this impoundment? YES X NO
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If So Which State Agency?  North Dakota Dept. of Health - Waste Mgmt. Div

EPA Form XXXX-XXX, Jan 09 1
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HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

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

limited to the owner’s property.

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

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:

_____-No loss of human life anitcipated.

____-Discharge would likely be contained to Otter Tail Energy's property.

_____-Failure would have low environmental and economic impacts.

_____-Pond typically holds wet ash and water hydraulically dredged from
lower Ash Pond for approx. 3 months, and every 2 or 3 years. The ash
material settles, and the maximum water depth is estimated to be
approx. 9 feet above the settled ash at the south end (deepest part).
At the maximum capy., the estimated volume is approx. 22 ac-ft.

EPA Form XXXX-XXX, Jan 09 2
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Water or ccw

Water or ccw
original ground

Embankment Material
I Clay
Liner Permeability

Water or ccw

ground

original

DIKED
INCISED

gro
SIDE-HILL
feet

CROSS-VALLEY

P
= IMPOUNDMENT

11

-
T T

Cross-Valley
Incised (form completion optional)

Side-Hill
Diked

CONFIGURATION:

X  Combination Incised/Diked
Embankment Height

Pool Area ~4.9 max (ﬁd dry)  acres Liner

Current Freeboard pond dry  feet

EPA Form XXXX-XXX, Jan 09
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TYPE OF OUTLET (Mark all that apply)

Open Channel Spillway TRAPEZOIDAL TRIANGULAR
Trap ezoidal Top Width Top Width

: > e —
Triangular

Depth ¢ Depth
Rectangular i
— >
Irregular Bottom
Width

depth . RECTANGULAR IRREGULAR
bottom (or average) width Average Width

top width I Depth '

+“—>
Width

X __ Outlet

12" inside diameter

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

Is water flowing through the outlet?  YES NO X

No Outlet

Other Type of Outlet (specify)

The Impoundment was Designed By  Ulteig Engineers
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Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09




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

If So When?

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

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

NO

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



US Environmental P, S% L

Coal Combustion Dam Inspection Cheacklist Form Protection Agency \
Site Name: Coyote Station Date: 5-19-11
Unit Name: Shuice Pond Operator's Name: Ofter Tail Power Company
Unit 1D Hazard Potential Classification: High  Slaniflcant Loyl

Inspector's Name; Charles Larson PE, Brad Piede EIT

Check the appropriate box below. Provide commeants when g : 4 I
senstruction practices that should be noted in the comments section. For large diked embankmenis seuarﬂle check!is;& ay be used for ml’fgm 1

embankmeant areas. |l separale lorms are wsed, identify approximate area that the form applies to in comments
Yes Mo Yeg y [+
1. Fraguency af Company's Dam Inspacticns? Monthly 13 Sloughing ar bulging on slopas?
H;. FPool elevation (operalor récords)? St 1171 15. Major erosian or slope detencralion?
3 Decant inlel elevalion {operalor racards)? el L1 20. Decant Pipes:
4. Qpen channel spllway alevation (aparalor records)? h—j A~y |& water entering inlet. but not exiling oullet?
5 Lewest dam cresl elevelion {operalor récards)? ] [q 12 |& waler exsting cutlet, but net entertng inlet?
8. Mingtremanialion is prasent, are raadings

tecorded [OPErator recors)? I3 water exiting outlet lowing clear™

21 Soopage (spacify focalion, if seepage carmeas Tines,

=
7. la the embankmenl currently wnder consiruchan? and appraximale seepage ate below):

NN

8. Foundation preparalion [remove vegetalion, stumps, f From underdrain?

topsoil in area where embankment il will be placed)?

8. Traes qrawing orn embankmant? {F so, indicata

Al aolated points an embankment slopes?
laraest diametar below) P i

16, Cracks or scarps on crest? Al natural hillzida i 1he embankment area?

11. 15 thare sigmifican sefllerment alang the Grest? Over widespread areas?

12. Are decant trashracks clear and in place? From downstream foundation area®

13. Depressions g1 sinkhples in teilings surface ar

whirlgol in the poot area? "Bails" bengath stream or ponded water?

14, Clagged spihways, groin or divessign diches? Araurd the cuiside of the decant pipe?

15. Are spilhay or ditgh linings deterprated®

22 Burace moverents n valley bottom or en hillskle?

16. Are gullsis of decant or underdrains blocked? 23 Watar agains1 downatream ioe?

i |
|
< LS o S Nl < |~

LN PN LSRN

17. Cracks or scarps on shipes? 24, Were Photos leken during the darm inspechon®

Major adverse changes in these iterms could cause instability and should be reported for
further evaluation. Adverse cenditions noted in these items should normally be describad {extent, lacation,
valume, ete,] in the space helow and on the hack af this sheet.

i | # mmean

2, 3, &5. Elevation was estimated visually in field compared to other known elevations.
~20. Water exits sluice pond thru concrete drop inlet in pond boffom To an ouflet pipe info Ash Pond.
— - Mater is generally clear but sontains some fines material that requires paerindic hydraulic
dredging of Ash Pond material {every 2 to 3 years) into Nelsen Pand for settling, drying,
and disposal.

No part of the Impoundment was built over wet ash, slag, or other

unsuitable material.

EFA FORM =XXXX
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Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # NA INSPECTOR Kleinfelder (C. Larson, B. Piede)
Date 5-19-11

Impoundment Name _ Coyote Station
Impoundment Company __ Otter Tail Power Company

EPA Region 8
State Agency (Field Office) Addresss ~ N/A - No US EPA field office in ND

Name of Impoundment __ Sluice Pond
(Report each impoundment on a separate form under the same Impoundment NPDES
Permit number)

New Update X

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

IMPOUNDMENT FUNCTION:  Slag Settling Pond

Nearest Downstream Town : Name _ Beulah, ND
Distance from the impoundment 3 miles

Impoundment
Location: Longitude 101  Degrees 48  Minutes 38  Seconds
Latitude 47 Degrees 13 Minutes 07  Seconds

State  ND County Mercer

Does a state agency regulate this impoundment? YES X NO
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If So Which State Agency?  North Dakota Dept. of Health - Waste Mgmt. Div.

EPA Form XXXX-XXX, Jan 09
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HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

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

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

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
_____-No loss of human life anitcipated.
_____-Discharge would be contained to Otter Tail Energy's property.
_____-Failure would have low environmental and economic impacts.

_____-Volume of water in pond is <1 ac-ft
_____-Pond s incised - risk of uncontrolled release is essentially nil.

EPA Form XXXX-XXX, Jan 09 2
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TYPE OF OUTLET (Mark all that apply)

. TRAPEZOIDAL TRIANGULAR
Open Channel Spillway
Trap ezoidal Top Width Top Width
: R —— +—
Triangular

Depth ¢ Depth
Rectangular i
— >
Irregular Bottom
Width

dep th . RECTANGULAR IRREGULAR
bottom (or average) width Average Width

top width I Depth

+“—>
Width

X Outlet

_ 36" inside diameter

corrugated metal
welded steel

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

Y
Material Inside | Diameter
y

Is water flowing through the outlet? YES X NO

No Outlet

Other Type of Outlet (specify)

The Impoundment was Designed By  Bechtel Engineering
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Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09




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

If So When?

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

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

NO

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



US Environmental -
(&)

Cosl Combuslion Darn {inspection Checklist Form Protection Agency

Site Name; Coyote Station Date:  5-19-11
Unit Name: Ash Pgnd Operator's Name: Otter Tail Power Company
Unit 1.D.: Hazard Potential Classification: High Significant Loy

Inspector's Name: Chartes Larsan PE, Brad Piede, EIT

Check the appropriate box below. Provide comments when appropriate. f not applicable or not available, record "N/A". Any unusual conditions or
congiractnn practices 1hal should be neded i 1he carnmetits seclion. For large diked ambankmenis, separate checklisis may be usad for diffarant
ambankment areas. |f saparate forms are used, identify approximate area that the form applies to in commanis.

Yas Mo Yes o
—_— e —

1. Frequency of Company's Dam Inapeclions? Monthly 18, Slaughing ar Buk]ing &n 2lopes? \f
2. Pool elevatan {oparater racords)? 1.810.7 18, Major ercsien or slope detenpralion +
3 Decanl inlet elevation (operalor records)? =) F: 2Q. Deganl Pipes. _
4. Opan channal zpillway algvation faperatar racerds)? N A |s waler entering inlel. but net exding outlet? ¥
5. Lawest dam crest alevallon (aperaiar cardsy? 19150 |5 water exiling cutlet, but ngl entenng inlet? v
6. If instrumentation is present, are readings o . 5

recorded {operator records)?® / Is water eriting outiet flawing ¢lear /

. 21. Seepags (opecily location, if se£page carnies nes,

7. Is he embankment currently under construction? / and approximate secpage rate balow]:
8. Foundalian prepatatian (remove vegetalion stumps. L /
{opsal in ares where embankment fill will be placed)? i e TR
9 Trees grewang gn embankment? {If 0. indicate . .

taroest diameter below) v At isolated peints gn embankment 5lopes? v
10, Cracks or Scarps an cresl? .{ At matural hillsde in 1he embankmeni area? ¥
11. Iz Ihere signilccant setllemen! akeng the cresl? ‘( Qver widespread areas? ‘f
12, Are dacanl frashracks clear and in place? " From downstraam foendation area? v
13 Depressions of sinkioles molailngs suface ar e — -

whiripaal in Ihe paal area® ‘f Boils" beneath siream or ponded water? /
4. Clcgged spulbways, groin or divarsian dichas? ,,c"' &round 1he aulside of the decant pipe? ‘ﬁ"
1% Are spiltway or diteh linings detenorated? ¥ | 22. Surface moyernents in valley bottom or an hillside? )
16. Arg outlets of decant or undergrains blocked? / 23. Waler againal downstreamn ge? J
17. Cracks o $S31ps on 5lpes? v 24. Were Photos takean during the dam inspaclion? ¥

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

Inspection lssue # Comments

2. 5. There is a small discrepency (~ 3 ft) between elevations reported by plant operators and shown
on Bechtel drawings. Reported elevs. were provided by plant operators or were estmated

— visually. Itis possible that Ash Hal Road shown on Bechiel drawings was raised approx,

3 feet above criginal as-built elevs., but no documentation was located to confirm.
17. Minor scarps an the scutheast waterside embankment tae.

~18.__Sloughing on the west waterside embankment.Cause unknown

No part of the Impoundment was bUi|t_ over wet ash, slag, or other

unsuitable material.

ERA FORM XXX,
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Coal Combustion Waste (CCW)
Impoundment Inspection

Impoundment NPDES Permit # NA INSPECTOR Kleinfelder (C. Larson, B. Piede)
Date 5-19-11

Impoundment Name _ Coyote Station
Impoundment Company __ Otter Tail Power Company

EPA Region 8
State Agency (Field Office) Addresss N/A - No US EPA field office in ND

Name of Impoundment __ Ash Pond
(Report each impoundment on a separate form under the same Impoundment NPDES
Permit number)

New Update X

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

IMPOUNDMENT FUNCTION:  Ash Settling Pond

Nearest Downstream Town : Name _ Beulah, ND
Distance from the impoundment 3 miles

Impoundment
Location: Longitude 101  Degrees 48  Minutes 35  Seconds
Latitude 47 Degrees 13 Minutes 01  Seconds

State  ND County Mercer

Does a state agency regulate this impoundment? YES X NO
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If So Which State Agency?  North Dakota Dept. of Health - Waste Mgmt. Div.

EPA Form XXXX-XXX, Jan 09
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HAZARD POTENTIAL (In the event the impoundment should fail, the
following would occur):

LESS THAN LOW HAZARD POTENTIAL: Failure or misoperation of
the dam results in no probable loss of human life or economic or environmental
losses.

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

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

HIGH HAZARD POTENTIAL: Dams assigned the high hazard
potential classification are those where failure or misoperation will probably cause
loss of human life.

DESCRIBE REASONING FOR HAZARD RATING CHOSEN:
_____-No loss of human life anticipated.
_____-Discharge would likely be contained to Otter Tail Energy's property.
_____-Failure would have low environmental and economic impacts.
_____-Pond is incised - risk of uncontrolled release is essentially nil.

EPA Form XXXX-XXX, Jan 09 2



CONFIGURATION

Y

Water or ccw

original

= IMPOUNDMENT

ground

CROSS-VALLEY

Water or ccw

—

groun
SIDE-HILL

T T

DIKED

Water or ccw

L 2

original ground

INCISED

)

Water or ccw

Cross-Valley

Side-Hill
Diked

Incised (form completion optional)

X

Combination Incised/Diked

Earthfill

~1 ft/yr

Clay

Embankment Material

Liner
Liner Permeability

feet
acres

feet

N/A

6
_~4

Embankment Height

Pool Area
Current Freeboard
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TYPE OF OUTLET (Mark all that apply)

. TRAPEZOIDAL TRIANGULAR
Open Channel Spillway
Trap ezoidal Top Width Top Width
: R —— +—
Triangular

Depth ¢ Depth
Rectangular i
— >
Irregular Bottom
Width

dep th . RECTANGULAR IRREGULAR
bottom (or average) width Average Width

top width I Depth

+“—>
Width

X Outlet

48" inside diameter

corrugated metal
welded steel

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

Y
Material Inside | Diameter
y

Is water flowing through the outlet? YES X NO

No Outlet

Other Type of Outlet (specify)

The Impoundment was Designed By  Bechtel Engineering
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Has there ever been a failure at this site? YES

If So When?

If So Please Describe :

NO

EPA Form XXXX-XXX, Jan 09




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

If So When?

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

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

NO

If so Please Describe :

EPA Form XXXX-XXX, Jan 09



Additional questions To Ask While conducting Coal Ash Site assessments

The purpose of the following questions is to identify each part of the equipment sequence that handles
fly ash, bottom ash, boiler slag, and Flue gas desulfurization sludges from the point of generation to the
CCR impoundments or into “dry” disposal.

FLY ASH

1. Exactly how is it generated at the boiler? Describe equipment used to initially collect it (steel box,
etc).

Combustion of lignite occurs in a cyclone-fired boiler. Fly ash is the lighter ash that is carried
through the boiler convection pass by the combustion gases. Once the fly ash laden flue gas exits
the boiler, it enters the spray dryer flue gas desulfurization (FGD) unit where the lime slurry is
injected. The lime chemically reacts with the sulfur dioxide present in the flue gas to form calcium
sulfate. From there, the material enters the baghouse where the co-mingled fly ash and flue gas
desulfurization residue mixture are collected in a dry state on the filter bags. Sonic horns
periodically cause the bags to vibrate shedding the residue which is collected in the collection
hoppers below.

2. How is it moved from point of generation to storage? Describe each piece of equipment used to
move it. Does this equipment have containment?

The dry co-mingled fly ash/FGD residue is pneumatically conveyed in pipes under air pressure from
the baghouse collection hoppers to a silo for intermediate storage. The containment is the steel

piping.

3. Describe the type of equipment is used to store it. Describe the engineering characteristics of each
of these storage units (silos, tanks, size, construction type (steel). Does this equipment have
containment?

The intermediate storage is a steel storage silo with a capacity of 186,667 cubic feet. The
containment is the steel silo.

4. How is it moved from storage to final disposal? Describe each piece of equipment Does this
equipment have containment?

The dry co-mingled fly ash/FGD residue is wetted with water for dust control as it drops from the
elevated intermediate storage silo into the off-road earth-moving equipment. The residue is then
transported to the permitted on-site landfill. The containment is the transport vehicle.
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Bottom Ash

5.

Exactly how is it generated at the boiler? Describe equipment used to initially collect it (steel box,
etc).

Not applicable. Bottom ash is not generated by the cyclone-fired boiler at Coyote Station.

How is it moved from point of generation to storage? Describe each piece of equipment used to
move it. Does this equipment have containment?

Describe the type of equipment is used to store it. Describe the engineering characteristics of each
of these storage units (silos, tanks, size, construction type (steel). Does this equipment have
containment?

How is it moved from storage to final disposal? Describe each piece of equipment Does this
equipment have containment?
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Boiler Slag

9. Exactly how is it generated at the boiler? Describe equipment used to initially collect it (steel box,
etc).

The lignite is burned in the cyclone-fired boiler. The heavy ash residue is in a molten state which
flows from the bottom of the boiler into two water-filled tanks (slag tanks) located below the
boiler. When the molten slag comes in contact with the quenching water, it fractures, crystallizes,
and forms pellets. This boiler slag material is made up of hard, black, angular particles that have a
smooth, glassy appearance.

10. How is it moved from point of generation to storage? Describe each piece of equipment used to
move it. Does this equipment have containment?

The slag is sluiced from the two slag tanks to a de-watering pond in water-filled pipes that are
under pressure provided by sluice pumps. The pumps and piping are the containment.

11. Describe the type of equipment is used to store it. Describe the engineering characteristics of each
of these storage units (silos, tanks, size, construction type (steel). Does this equipment have
containment?

The two slag tanks are constructed of steel. Each tank has a capacity of approximately 115 tons of
the slag/water mixture. The earthen de-watering pond has a capacity of 220,000 cubic feet. The
equipment is the containment.

12. How is it moved from storage to final disposal? Describe each piece of equipment Does this
equipment have containment?

The de-watered slag that is disposed is removed from the de-watering pond to the permitted on-
site landfill by front-end loaders and off-road earth moving equipment. Slag that is beneficially used
is moved off-site by conventional modes of transportation such as truck and railcar.
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Flue Gas Desulfurization Sludge

13. Exactly how is it generated at the boiler? Describe equipment used to initially collect it (steel box,
etc).

Not applicable. Sludge is not produced at Coyote Station. The FGD residue is dry — see response to
fly ash section.

14. How is it moved from point of generation to storage? Describe each piece of equipment used to
move it. Does this equipment have containment?

15. Describe the type of equipment is used to store it. Describe the engineering characteristics of each
of these storage units (silos, tanks, size, construction type (steel). Does this equipment have
containment?

16. How is it moved from storage to final disposal? Describe each piece of equipment Does this
equipment have containment?



Appendix B

Response Letter to the EPA’s Section 104(e) Request for Information
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215 South Cascade Street

PO Box 496

Fergus Falls, Minncsota SE5328.0496
218 7388300

wivw . otooo.com

September 2, 2010 @
OmERTAIL
Mr. Crawg Dufficy POWER COMFPANY
1.5, Eavironmental Protection Apency {5304F)
1200 Pennsylvania Avenue, NW

Washington, DT 20440

DNear Mr. Duffiey:

Subject; Otter Tal Power Company - Coyote Station
Response to EPA CERCT A Section 104{¢) Reguest for Tnformation
Ruted August 24, 2010

Accompanying this letter are Otter Taik Power Company s (Otter Tail) Responses ta the EPA
Comprebensive Environmental Response, Compensation and Liality Act Seetion 104e] Request
for Information dated August 24, 2010 for Coyote Station. Otter Tail recerved the Request on
Aupest 30, 20110

Oitter Tail does not consider its Responses confidential intorntation or rade secrets. Otter Tadl is not
aware of any documents that are responsive (o this request.

L cernify thay the mtormation contained in this respense to EPA™s request for information and the
accompanying documents is 1rue, accurate, and complete, As (o the dentified porteons of this
response for which | cannot personally vendy their accuracy. 1 eertify uecer penalty of law that this
response and all attachments were prepared in accordance with a system desipned to assure that
gualified personnel properly gather and evaluate the information subrutied. Based on my ingquiry of
the person or persons who manage the system, those persons directly responsible for gatherimg the
information, the information subouiied s, to the best of my knowledse, true, accurate, and complete.
I am aware that there are sipniticant penaltics for submitting false information., including the
posability of fines and mpriscnment for knawing violations,

Smecrely,

lehig & Qggﬁmj

Ward Uggerud
Semor Viee President

dry Equal Dpportonidy Eriploger u.-¢ CNTERTAIL covarase



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

Oteer Tail Power Company - Coyote Station
Response to EPA CERCLA Section 104{e) Request for Information
Received August 30, 20110

Ouier Tall Power Company provides the following Responses to cach comesponding Request
concerning the Covote Station as provided in Enclosure A 1o the August 24, 2010 EPA Roquest
for Information {Request).

Covote Station operates three surface impounds that are responsive to this Request. Based on the
plani descriptions, they are sluice pand, the ash pond and the Nelson Pond or decant pond. The
responses are provided wath respeet o these three ponds.

1. Relative to the National Inventory of Dams criteria for Hligh, Signilicant, Low, or Less-than-
l.ow, please provide the potential hazard rating for ¢ach management unit and indicate who
cstablished the rating, whalt the basis of the rating 15, and what federai or stale agency regulates
the umits(s). 1f the unit(s) does not bave a rating, please note that fact,

Response: one of the management unils have been rated relative 1o the National Inventory of
Dams erilera.

2. What year was cach management umit comnussioned and cxpanded?

Respense: The following are the management unit commissioning dates:

Shuce Pond: 1981
Ash Pond: 1981
Nelson Pond: 19492

3. What materials are temporarily or permanently contained in the unit? Use the following
catepories Lo respond to this question: (1) fly ash; (2) botlorn ash; (3) boiler slag; (4) Nue gas
emission comtral residuais; (3) other, If the management unit contains more than ong type of
material, pleasc wenufy all that apply. Also, 1f you identify “other,” please specify (he other
types of materials that are temporarily or permaneally contained in the unit(s).

Response: All of the pond managernent units provide only 1lemporary storage for dewatering
purposes. The water that is collected 1s reused for plant process purposes. The material
temporarily stored n each pond 15 wdentified a5 follows:;

Sluice Pond:  boiler slag and other (cconomizer ash, air heater wash water, boiler fire-
stde wash water)

Ash Pond: other {water and fine material carry-over from the Sluice Pond and decant
waler from Nelson Pond, plant site and coal-pite runoff] plant sump drains, water
treatment system wastewater, and sewage house efflugnt)
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MNelson Pond: other {imaterial dredged from Ash Pond) The dredged material is
decanted in Netson Pond and the remaining solids are subsequent!y removed for final
disposal at an onsite landfill,

4, Was the management unit(s) designed by a Professional Engineer? Is or was the constriction
of the waste management vnit{s) under the supervision of a Professional Engineer? s inspection
and monitoring ol the safety of the wasle management umit{s) under the supervision of a
Professional Engineer”

Response: All three management units were designed by third-panty professional engineers.
General visual management unit inspections are performed by the plant enginecring staff.

5. When did the company last assess or cvaluale the safety (i.e., structural integrity) of the
management unit(s)? Briefly describe the credentials of those conducting the structural integrity
assessments/cvaluations. Identify actions taken or planned by facility personnel as a result of
(hese assessments ar evaluations. If caorrective actions were taken, briefly describe the credentials
of thosc performing the commective actions, whether they were company ciployges or
contraciors. If the company plans an assessment or cvaluation in the future, when 1s 1t expected
lo oceur’?

Kesponse: The company has nat conducted a formal safety (structural integrity) asscssment
of the mapagement units.

. When did a Stame or a Federal regulatory official last inspect or evaluate the safety (structural
integrity} of the management unit(s)? If you are aware of a planmed state or federal inspection or
evaluation in the future, when is it expeeled (o oceur? Please identify the Federal or State
regulalory agency or depactment which conducted or is planming the inspection or evaluation.
Please provide a copy of the most recent ofticial inspection report or evaluation.

Response: The management units have not been inspected or ¢valuated for safety by a State
or Federal official.

¥, Have assessmients or evaluations, or inspecoons conducted by State or Federal repulatory
afficials conducted within the past year uncovered a safely issue(s) with the management
units{s), and, il 50, describe the actions that have heen or arg heing taken to deal with the 1ssue or
1ssues. Fleasc provide any documentation that you have for these actions.

Responsc: As noted in response to Request No. 7 above, the management units have not
been inspected or evaluated tor salety by a Siate or Federa! official.

& What 1s the surface area (acres) and iotal storage capacity of each oi the management units?
What 1s the volume of material curmrently stored 1n each of the management unit{s), Pleasc



provide the date that the volume measurement(s) was laken. Please provide the maximum height

of the management unit(s). The basis for determining maximum height is explained later in this

Fiaclosurs.

Response:

maximum height of each management unit are provided in the following tabic.

The surlace arca (acres), otal storage capacity, the estimated volume of material
currently stored in each management unit, the date the volume measurcments were taken, and the

Management | Surface area | ‘Total storage | Estimated Date volume | Maximum
unit {acres) capacity volume of measurenents | heigit of each
' ‘ feubic yards)  malerial WeEre taken '_ Imanagement
I I | currently | unit
A S . . stored e
i Sluice pond -~ Approx. 1 Approximately | Pond dredged J feet
acre P 8150 cubic 1 ON-E0INg cxcavated
|-' yards basis on managemet
’ Monday unit
| .J through |'
Friday
—_— schedule i - S
Ash pond Approx. 4 Approx. Pond dredged | Sceptember 1, | O feet
BOTES 64 530 cubic in June of 2000 | excavated
vards 2010 - . Imanagement
Estimated || unit
- current '
I volume of
i {10,000
13,000 cubic
| vads L |
! Approx, MNelson Pond | September 1, | 12,21 Tect

| Nelson pond | Approx. 5
' ACTes

| |

|

148,540 cubic
yards

cxcavated
following

dewatenng in

2004
Approx.
31,731 cubnc
yards
transfemmed 1o
Melson Pond
from Ash

Pond in 2010

2010

Y. Please provide a brief history of know it spills or unpermitted released from the unit within

(he last 1en years, whether ar not these were reported 1o State of Federal regulatory agencies. Tor
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purposes of this question, please include only releascs to surface water or to the land {do not
imelude releases to groundwater),

Response: There are no known spills or unpermitted releases lo surface water or o land from
any of the three management units within the last ten years.

Lk Please identify all current legal owner(s) and operator{s} al the facility.
Response: The legal owners and operator of the facility are as follows:
Northern Municipal Power Agency
Momana-Dakots Lulites Co. a Divgsion of MU Resourees Group, Ine,
NurthWestermn Corporation dibva NonhWestern Lnergy, and

Otter Tail Power Company, a whelly owned subsidiary of Oner Tail Corporation

Otter Tail Power Company 1s the desigmated operator of Coyole Station.



Appendix C

Excerpts from Bechtel’'s Coyote Station Unit 1 Soils Design _and Geology
Report
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SUMMARY

Covote Station will be a lignite-fired power plant lacated 3 miles
south of Beulah in Mercer County, North Daketa. This power plant is being
built for Minnesota Power and Light Company, Minnkota Power Cooperative, Inc.,
Montana-Dakota Utilities Co., Northwestern Pubilic Service Compamry, and Otfer
Tail Power {ompany. This report describes the subsurface conditions and
presents foundation recommendations and design criteria for the power plant
area, including the turbine building, boiler building, precipitator, cooling
tower, chimney, auxiliary structures, and ash pond. The 1ive coal storage °
structure, sludge oond, and the make-up water supply system will be consider-

ed in separate reports.

At the site, til] consisting of preconsolidated stiff-to-hard sandy
clay extends from the ground surface to depths ranging between 55 and 85
feet. Generally underlying the till s a stratum referred to as pre-till,
ranging from a highly plastic clay to a fine sand. This laver is between

0 and 100 feer thick. Underiying the pre-till stratum is the Sentinel Butte

Formation, consisting of preconsoiidated, hard, medium-to-highly-plastic
claye, with Tayers of sil1ty sand ard lignita., The dasign parameters of

each of the spils are described in the text.
The site is suitable for supporting the power plant foundations.

The turbine building, bojler building, and precipitator will be founded

on mats 4 to 8 feet thick, with béaring pressures of 1.5 to 4.5 ksf.

w =



The chimney foundation will consist of an octagonal mat, 74 feet wide
and 10 feet thick, with a bearing pressure of 3.9 ksf. These foundations
are idantical to those of the Big Stone Plant constructed in Grant County,
South Dakota. The total settiements of the major plant structures are

estimated to be:

Structure Gross Total Settlement {inches)
Turbine Building 0.3 to 5.2

Boiler Building 2.2 to 6.5

Precipitator 1.7 to 3.2

Chimney 2.8

Condensate Tank 2.9

flaw Watar Storage Tank 3.3

Cooling Tower 0.%

The auxiliary structures may be founded an spread footings or mats.
A chart is presented for estimating the settlements of various footing

cizes under different loads for the auxiliary structures.

The ash pond will be excavated, requiring no embankmeénts. To assure
that seepage losces from the pond are within £o1erab1e 1imits, the pond
chould be lined with 3 feet of compacted clay. With a clay liming, the
seepage losses From the pond are astimated to be less than 1/4 ¢fs. Pond

slopes of 3 horizontal to 1 vertical are recommended.
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Cuts as deep as 40 feet and fills as high as 100 feet will be re-
quired to establish plant grade. After removal of topsoil, the excavated
materials will be suitable for use as fill. Permanent cut-and-fill siopes
less than 50 feet high should be 3 horizontal to 1 vertical. Fill slopes
more than 50 feet high should be 4 horizontal to 1 vertical. Temporary
excavation slopes may be cut at 1-172 horizontal to 1 vertical for depths
down to 20 feet. Compaction criteria are presented for the fill. The

allowable bearing capacity is 2 ksf for switchyard and administration

buiiding foundations,

Except ia the ash pond area, the ground water table is in the
Sentine] Butte Formation at about E1. 1820, 120 feet below plant grade.
In the ash pond area, the ground water table s in the pre-till stratum,

hetween [1.1843 and 1876, 21 to 54 feet below the pond bottom at E1.1897.

A1l excavations and cuts will be above the ground water table.
Water accumulation in excavations can be handled by pumping from sumps.
Lateral earth pressure cosfficients are presented for design of below-

qrade structures.

The maximum depth of frost penetration is estimated to be 7 feet.

The nlant access rogd should be designed for a subgrade with a CBR

value of 4. Recommendations for road sections and railroad embankments

aré presented.

- §if -



1. INTRODUCTION
1.1 General
The Coyote Plant 1s lecated in Mercer County about 3 miTes
south of the town of Beulah and abcut 60 miles northwest of Bismarck,

forth Dakota.

The plant site is adjacent to the Beulah Mine which is operated
by the Knife River Coal Mining Company. It is planned that the plant will

be fueled throughout its lifa by Tignite supplied from the Beulah Mine.

1.2 Praject Descriptian

The project consists of a single 440 MW unit with provision
far a second unit. The make-up water supply system will provide the
requirements for two units. The coal handling facilities will supply

coal for one unit with provisions for future expansion.

The powar plant will consist of a turbine building, boiler
building, precipitator. cooling tower and chimney identical to those at
the Big Stone Unit 1 which was constructed during 1971-74 in Grant County,
South Dakota {Bechtel, 1971). Additional facilities in the plant avea in-
clude auxiliary structures, an ash pond, siudge pend, coal handiing fa-
cilities, and other related structures. The make-up water supply system
consists of two pumping stations, 25 miles of make-up water pipeline,
surge pond, evaporation pond, and bYowdown pipetines. One of the pump ing
stations is located on the Missouri River 25 miles east of the plant site,

and the other is laocated at the surge pond. The surge pond will contain

ot i



approximately 1050 acre-feet of water behind a 60-foot high dam. The

dam axis will be approximately 3300 feet long. The evaporation pond

will have a surface area of 300 acres with a capacity of 1500 acre-feet,

The pipelines will consist of 36" I.D. pipe between the Missouri River

and the surge pond, 30" I.D. between the surge pond and the cooling

towar, 12" and 15" 1.0, biowdown pipelines between the cooling tower and the
Missouri River, and &" I.0. pipe between the ash pand and the evaporation

pond.

The locations of the varicus components of the project are

shown an Figure 1, Project Location Plan.

1.3 Purpose and Scope

The purpose of this design report is as follows:
a) To describe the subsurface investigations and

laboratory testing

b) To describe the subsurface conditions and the

soil characteristics

c) To present foundation recommendations and

design gritieria

The scope of this design report encompasses the following

facilities:



b)

d)

Power block area

0

0

turbine building

turbine pedestal

boiler building
auxi]iary‘boi]er
precipitator load center
precipitator

circulating water pipelines
condensate tank

cooling tower

raw water storage tank

Chimney

Auxiliary structures

o flyash silo

0 flue gas desulfurization system
o limestone storage silo

o 45-day limestone storage pile

o limestone mill

o slurry tanks

o fuel oil storage tanks

0 pump building

o transfer house

Ash pond



e) Additional facilities
0 administration building
0 switchyard
o storage area
0 emergency reclaim hopper
0 access road
railroad spurs
0 coal yard garage and service building
In addition, the report presents design recommendations con-
cerning the use of on-site soils for backfill and embankments, cut slopes,

and deep excavations.
Separate reports will be issued for the following facilities:
a) Live coal storage building (design and method of
construction under study)

b) Sludge pond (capacity and Tocation under study)

c) Make-up water supply system



10.  ASH POND

10.17  Description

The ash pond is leocated 2,200 feel past of the boiler

building as shown on Figure 2. The water surface area at maximum pond
leval will be about 4 acres. After completing analyses of slope stability
and seepage {presented in Sections 10.2 and 10.3, respectively), the
proposed bottem of the ash pond was raised from E1. 1885 {shown in Figures
2 and 25) to E1. 1897, The crest and the maximum pond level remain at
E1. 1910 and E1. 1907, respectively, The slopes are unchanged at 3 horizontal
ta 1 vartical. The bottom width of the ash pond i3 220 ¥t and the capacity

is approximately 40 acre-feet.

The affect of the change of the ash pand bottom elevation is
fo increase the slope stability factors of safety and to reduce the segpage

rate,

Water levels in observation wells installed in the ash pond
area indicate that the ground water table is between El. 1842 and 1876,
51 to 54 feet below the pond bottom at £1. 1897 . The pond will bhe excavat-
pd entirely in ti1l. The botton of the excavation will be approximately

14 feet above the pre-till soil, the top 30 feet of which is clay.

10.2  Slope Stability

The maximum cut section was analyzed for stability. This
section E-E, is shown on Figure 25. The location of Section E-E is

shown on Figure 2.
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Three cases of slope stability were analyzed: end-of-
construction, long-term, and long-term with rapid drawdown. The
undrained shear strengths of the zo{ts, based on unconsolidated-undrained
triaxial test results, were used in the end-of-construction analyses.

The undrained shear stengths of the +i11 and the pre-till clay are 1.6

and 1.8 ksf, respectively. The drained shear stength, based an

consolidated-drained triaxial tests, was used for the long-term analyses.
For the ti11 and pre-till clay, a conservative effective cohesion of 400
psf and an effective friction angle of 26° were used. The drained shear
strength was based on consalidated-drained triaxial fests of samples from
the live coal storage area. The effective friction angle of the pre-till
sand was conservatively selected to be 320, based on blow counts. A
value of 30° was used for the effective friction angle of the Sentinel
Butte soil (Smith, 1953}. A summary of the soil design parameters

used in the stability analyses is presented on Figure 25.

The minimum factors of safety and location of the critical
circles were determined using stability charts presented in Duncan and

Buchignani (197%).

For the end-of-construction case the ground water table was
assumed to be at E1. 1875. For the long-term stability case the water
table was assumed to be at the maximum pond level, El. 1907. The long-
term with rapid drawdown case was analyzed with the pond level dropping
from EV. 1907 to 1895, while the water table in the adjacent soil remain-

ed at E1. 1907. The minimum factors of safety are as follows:
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Minimum Factor of Safety

Condition (Pond Bottom at E1. 1885}
End-of-Construction =5
Long-Term 2.7
Long-Term with Rapid Brawdown 2.5

{E1. 1907 to 1895}

The results of the stability analyses, including the lecation

of the critical circles, are presented on Figure 25.

10.3  Seepage Analysis

Seepage losses for both the Tined and uniined pond rases wers

calculated using the following form of Darcy's Law:

£
n

K Al
;

where: 0 = seepage rate Eftafrri

K., = wertical permeabiiity (ft/yr)

A = average c¢ross-sectional area through which
seepage discharges (ftZ)

[ = hydraulic gradient

The analysis of seepage through the unlined pond assumes
saturated flow from the pond bottom to the water table, without buildup
of a ground water mound. The permeabilities of the till and pre-till
deposits are assumed to be the effective permeability (10 ft/yr) as
discussed in Section 3.3. The sectional area through which seepage is
assumed to occur {2.71 x 105 ftz} is based on the wetted surface arsa of
the pond at the maximum pool elevation of 1907 ft MSL. The hydraulic

gradient was determined using: (1) maximum pool elevation; (2} an
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average water table elevation of 1833 ft MSL {see Section 3.4}; and
(3] the pond bottom elevation of 1885 ft ML, Under these conditions,

seepage losses through the unlined pond are estimated to be 3.9 x 105

ftEIyr or 0.12 cfs.

Because of the difficulty of accurately measuring the
effective permeability of unsaturated materials, and inherent limitations
in the general assumptions made Tn this analysis, the calculated seepage
rate is anp approximation enly. Further, as discussed in Section 3.3,
there is a possibility that open joints or fractures would provide localiz-
ed zones of high permeability. It wouild be difficult to preclude this
possibility prior to construction, even with intensive tnvestigation.
Should such zones be present, seepage losses would be considerably higher.
Therefore, to-assure that seepage from the ash pond is within tolerable
limits, the pond should be lined with three feet of compacted Sentinel

Butte clay.

Analysis of seepage losses through the lined pond assumes
that the total hydraulic head developed between maximum pool elevation
and the bottom of the liner is dissipated across the three-foot-thick
liner. A permeability of 1.0 ft/yr was used for the ¢lay 1iner. This
permeability was hased conservatively on laboratory tests of compacted
samples of Sentinel Butte clay (see Table 10). With these parameters,
seepage through the ¢lay liner, with tne pond full, is calculated to be
1.8 x IGE ftafyr or 0.06 cfs. With this rate of seepage from the pond,

a ground water mound will form beneath the pond, reaching the

- 47 -



liner within approximately eight years. Once the water table mound
reaches the liner, seepage rates will decline s1ightly. However, due

to the uncertainties assaciated with construction, design, selection

of parameters, and the integrity of the liner during the 40-year iife
of the station facilities, a safety factor of 4 is applied to the cal-

culated seepage rate, yielding a design rate of 0.24 c¢fs {pond bottom at
F1. 1885).

sentine] Butte clay is available from outcrops 1000 feet
north of the pond, from spoil piles east of the ash pond, or from
required excavations of the evaporation pond. The 1ining should be
compacted to a minimum of 95% of the maximum dry density as determined
by ASTM 0 1557 modified to a compactive energy of 20,000 ft/lbs per

cubic foot at a water content higher than optimum.

Periodic mainterance of the clay lining may be reaquired
to repair any damage to the integrity of the lining caused by erosion,

frost action or drying out.
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Bearing Pressure vs. Setflement
flyash Pond - Stability Analysis
Slope Stability - Plant Site Area
Compaction Reguirements - Foundations on Fill
Orain Pipe Detail
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