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INTRODUCTION, SUMMARY CONCLUSIONS AND RECOMMENDATIONS

The release of over five million cubic yards of coal combustion waste from the Tennessee Valley
Authority’s Kingston, Tennessee facility in December 2008 flooded more than 300 acres of land,
damaging homes and property. In response, the U.S. EPA is assessing the stability and
functionality of the coal combustion ash impoundments and other management units across the
country and, as necessary, identifying any needed corrective measures.

This assessment of the stability and functionality of the Flint Creek Power Plant primary and
secondary bottom ash ponds are based on a review of available documents and on the site
assessment conducted by Dewberry personnel on February 15, 2011, we found the supporting
technical documentation adequate (Section 1.1.3).

In summary, the Flint Creek Power Plant primary and secondary bottom ash ponds are
SATISFACTORY for continued safe and reliable operation, with no recognized existing or
potential management unit safety deficiencies.

PURPOSE AND SCOPE

The U.S. Environmental Protection Agency (EPA) is embarking on an initiative to investigate
the potential for catastrophic failure of Coal Combustion Surface Impoundments (i.e.,
management unit) from occurring at electric utilities in an effort to protect lives and property
from the consequences of a dam failure or the improper release of impounded slurry. The EPA
initiative is intended to identify conditions that may adversely affect the structural stability and
functionality of a management unit and its appurtenant structures (if present); to note the extent
of deterioration (if present), status of maintenance and/or a need for immediate repair; to
evaluate conformity with current design and construction practices; and to determine the hazard
potential classification for units not currently classified by the management unit owner or by

a state or federal agency. The initiative will address management units that are classified as
having a Less-than-Low, Low, Significant or High Hazard Potential ranking. (For Classification,
see pp. 3-8 of the 2004 Federal Guidelines for Dam Safety.)

In early 2009, the EPA sent its first wave of letters to coal-fired electric utilities seeking
information on the safety of surface impoundments and similar facilities that receive liquid-borne
material that store or dispose of coal combustion residue. This letter was issued under the
authority of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Section 104(e), to assist the Agency in assessing the structural stability and
functionality of such management units, including which facilities should be visited to perform a
safety assessment of the berms, dikes, and dams used in the construction of these impoundments.
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EPA requested that utility companies identify all management units including surface
impoundments or similar diked or bermed management units or management units designated as
landfills that receive liquid-borne material used for the storage or disposal of residuals or by-
products from the combustion of coal, including, but not limited to, fly ash, bottom ash, boiler
slag, or flue gas emission control residuals. Utility companies provided information on the size,
design, age and the amount of material placed in the units. The EPA used the information
received from the utilities to determine preliminarily which management units had or potentially
could have High Hazard Potential ranking.

The purpose of this report is to evaluate the condition and potential of residue release from
coal combustion residue management units. This evaluation included a site visit. Prior to
conducting the site visit, a two-person team reviewed the information submitted to EPA,
reviewed any relevant publicly available information from state or federal agencies regarding the
unit hazard potential classification (if any) and accepted information provided via telephone
communication with the management unit owner. Also, after the field visit, additional
information was received by Dewberry & Davis LLC about the Flint Creek Power Plant primary
and secondary bottom ash pond that was reviewed and used in preparation of this report.

Factors considered in determining the hazard potential classification of the management unit(s)
included the age and size of the impoundment, the quantity of coal combustion residuals or by-
products that were stored or disposed of in these impoundments, its past operating history, and
its geographic location relative to down gradient population centers and/or sensitive
environmental systems.

This report presents the opinion of the assessment team as to the potential of catastrophic failure
and reports on the condition of the management unit(s).

LIMITATIONS
The assessment of dam safety reported herein is based on field observations and review of
readily available information provided by the owner/operator of the subject coal combustion
residue management unit(s). Qualified Dewberry engineering personnel performed the field
observations and review and made the assessment in conformance with the required scope of
work and in accordance with reasonable and acceptable engineering practices. No other
warranty, either written or implied, is made with regard to our assessment of dam safety.
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1.0 CONCLUSIONS AND RECOMMENDATIONS

1.1 CONCLUSIONS

Conclusions are based on visual observations from a one-day site visit on February
15,2011, and review of technical documentation provided by SWEPCO.

1.1.1

Conclusions Regarding the Structural Soundness of the Management
Unit(s)

The dike embankments and spillway appear to be structurally sound based
on a review of the engineering data provided by the owner’s technical staff
and Dewberry engineers’ observations during the site visit.

Conclusions Regarding the Hydrologic/Hydraulic Safety of the
Management Unit(s)

Hydrologic and hydraulic analyses provided to Dewberry indicate
adequate impoundment capacity to contain the 1-percent
probability/Probable Maximum Precipitation design storm without
overtopping the dikes.

Conclusions Regarding the Adequacy of Supporting Technical
Documentation

The supporting technical documentation is adequate. Engineering
documentation reviewed is referenced in Appendix A.

Conclusions Regarding the Description of the Management Unit(s)

The description of the management unit provided by the owner was an
accurate representation of what Dewberry observed in the field.

Conclusions Regarding the Field Observations

Dewberry staff was provided access to all areas in the vicinity of the
management unit required to conduct a thorough field observation. The
visible parts of the embankment dikes and outlet structure were observed
to have no signs of overstress, significant settlement, shear failure, or other
signs of instability. Embankments appear structurally sound. There are
no apparent indications of unsafe conditions or conditions needing
remedial action.

Flint Creek Power Plant 1-1
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1.1.6  Conclusions Regarding the Adequacy of Maintenance and Methods of
Operation

The current maintenance and methods of operation appear to be adequate
for the bottom ash management unit. There was no evidence of significant
embankment repairs or prior releases observed during the field inspection.

1.1.7 Conclusions Regarding the Adequacy of the Surveillance and Monitoring
Program

The surveillance program appears to be adequate. The original
management unit dikes were not instrumented; four piezometers were
installed in 2010 for monitor ground water levels. Based on the size of the
dikes, the portion of the impoundment currently used to store bottom ash
and storm water, the history of satisfactory performance and the current
inspection program, no additional dike monitoring system is needed at this
time.

1.1.8 Classification Regarding Suitability for Continued Safe and Reliable
Operation

The facility is SATISFACTORY for continued safe and reliable
operation. No existing or potential management unit safety
deficiencies are recognized. Acceptable performance is expected
under all applicable loading conditions (static, hydrologic, seismic) in
accordance with the applicable criteria.

1.2 RECOMMENDATIONS
No recommendations appear warranted at this time.
1.3 PARTICIPANTS AND ACKNOWLEDGEMENT
1.3.1 List of Participants

W. Greg Carter P.E., American Electric Power (AEP)
Ivaunna Neigler, American Electric Power (AEP)

Carl Handley, American Electric Power (AEP)

Scott Carney, American Electric Power (AEP)
William R Smith P.E., American Electric Power (AEP)
Michael McLaren P.E., Dewberry

Kyle Shepard P.E., Dewberry
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1.3.2 Acknowledgement and Signature

I acknowledge that the management unit referenced herein has been assessed on February 15,
2011.

Michael J McLaren, P.E.

Arkansas License #13067
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2.0 DESCRIPTION OF THE COAL COMBUSTION RESIDUE MANAGEMENT
UNIT(S)

2.1

LOCATION AND GENERAL DESCRIPTION

The Flint Creek Power Plant is located next to Flint Creek near Gentry, Arkansas.
The plant is operated by SWEPCO. The primary and secondary bottom ash ponds
are adjacent to the plant and the plant cooling pond. A project location map is
provided in Appendix A —Doc 1. An Aerial photograph of the impoundment is
provided in Appendix A — Doc 2.

The Flint Creek Power Plant bottom ash ponds are cross valley embankments
constructed of native clayey fill that impounds bottom ash and ash pond water.
Construction started in 1974 and was completed in 1978.

The maximum height of the primary dike is 46.5 feet while the secondary dike
maximum height is 35 feet. The primary impoundment area (referred to herein as
the Primary Bottom Ash Pond) is approximately 42.8 acres and has a storage
capacity of 484.1 acre-ft (See Appendix A — Doc 3). The secondary impoundment
area (referred to herein as the Secondary Bottom Ash Pond) is approximately 3.7
acres and has a storage capacity of 24.3 acre-ft (See Appendix A — Doc 3).
Construction began on the dike in 1974, and the plant opened for operation in 1978.

Table 2.1: Summary of Dam Dimensions and Size

Primary Bottom Ash Pond

Dam Height (ft) 46.5
Crest Width (ft) 12
Length (ft) 820
Side Slopes (upstream) H:V 3:1
Side Slopes (downstream) H:V 3:1

Table 2.1a: Summary of Dam Dimensions and Size

Secondary Bottom Ash Pond

Dam Height (ft) 35.0
Crest Width (ft) 12
Length (ft) 750
Side Slopes (upstream) H:V 3:1
Side Slopes (downstream) H:V 3:1

Flint Creek Power Plant
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2.2 COAL COMBUSTION RESIDUE HANDLING

2.2.1 Fly Ash

Fly ash is removed from flue gas by electrostatic precipitators (ESPs). Fly
ash is pneumatically transported from ESPs by a hydrovactor system into
the fly ash silo. Some ash becomes entrained in the hydrovactor water
stream and is discharged to the primary ash pond. Ash stored in the fly
ash silo is disposed in the on-site landfill, or marketed.

2.2.2 Bottom Ash

Bottom ash accumulates at the bottom of the boiler before it is sluiced into
the primary ash pond, approximately twice daily. As necessary, bottom
ash is stockpiled in the primary ash pond, or dredged for on-site landfill
disposal or use.

2.2.3 Boiler Slag

Boiler slag is managed with bottom ash during normal boiler operations.
Approximately twice per year, the boiler is shut down for cleaning and
residual slag is removed and disposed in the on-site landfill.

2.2.4 Flue Gas Desulfurization Sludge

The Flint Creek Power Plant does not operate a flue gas desulfurization
system.

2.3 SIZE AND HAZARD CLASSIFICATION

The classification for the Primary Bottom Ash Pond, based on the height of the
dam, is “intermediate” and, based on the storage capacity, is “small.” The
classification for the Secondary Bottom Ash Pond, based on the height of the dam,
is “small” and, based on the storage capacity, is “small” in accordance with USACE
Recommended Guidelines for Safety Inspections of Dams ER 1110-2-106 criteria
summarized in Table 2.3a.

Flint Creek Power Plant 2-2
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Table 2.3a: USACE ER 1110-2-106
Size Classification

Impoundment
Category Storage (Ac-ft) Height (ft)
Small 50 and < 1,000 25 and < 40
Intermediate 1,000 and < 50,000 40 and < 100
Large > 50,000 > 100

The bottom ash ponds are not in the National Inventory of Dams; therefore these
dikes do not have established hazard classifications. Dewberry conducted a
qualitative hazard classification based on the 2004 Federal Guidelines for Dam
Safety classification system (shown in Table 2.3b).

Table 2.3b: FEMA Federal Guidelines for Dam Safety
Hazard Classification
Loss of Human Life Economic, Environmental,
Lifeline Losses
Low None Expected Low and generally limited to owner
Significant | None Expected Yes
High Probable. One or more Yes (but not necessary for
expected classification)

Loss of human life is not probable in the event of a catastrophic failure of the dikes
and a failure of the dikes is expected to have a low economic and environmental
impact. Therefore, Dewberry evaluated the bottom ash ponds as “Low hazard
potential.”

2.4 AMOUNT AND TYPE OF RESIDUALS CURRENTLY CONTAINED IN THE
UNIT(S) AND MAXIMUM CAPACITY
The data reviewed by Dewberry did not include the volume of the residuals stored
in the Primary or Secondary Bottom Ash Pond at the time of inspection. Volume
information provided in Tables 2.3a and 2.3b was measured on 12/31/2008.
Table 2.3a: Maximum Capacity of Unit
Primary Bottom Ash Pond
Surface Area (acre)" 42.8
Current Storage Capacity (cubic yards) 80,700
Total Storage Capacity (acre-feet) 484.1
Crest Elevation (feet) 46.5
Normal Pond Level (feet) 36.5
Flint Creek Power Plant 2-3
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Table 2.3b: Maximum Capacity of Unit

Secondary Bottom Ash Pond

Surface Area (acre) 3.7

Current Storage Capacity (cubic yards)* Minimal- Ash is routinely
removed for beneficial use

Total Storage Capacity (acre-feet) 24.3

Crest Elevation (feet) 35

Normal Pond Level (feet) 22

2.5 PRINCIPAL PROJECT STRUCTURES

2.5.1 Earth Embankment

The bottom ash pond is divided into two impoundments in series. The
primary dam is an 820-foot long cross-valley dam. The secondary dam is
a 750-foot long cross-valley dam. The dikes are earthen embankments
with a crest width of 12 feet. The inside and exterior slopes are
approximately 3H:1V (See Appendix A — Doc 4). The lower portions of
the slopes are protected with rip rap and the upper portions are grass
covered.

2.5.2  Outlet Structures

The principal spillway at the Primary Bottom Ash Pond is a concrete curb
and a small weir box at a slightly lower elevation. The principal spillway
at the Secondary Bottom Ash Pond is a concrete structure with a series of
horizontal orifices and a weir that discharges to a new concrete spillway
with a weir box that discharges into the cooling lake. The emergency
spillway is a concrete curb that is approximately 2.5 feet above the weir
invert and discharges to the cooling lake.

2.6 CRITICAL INFRASTRUCTURE WITHIN FIVE MILES DOWN GRADIENT

Critical infrastructure inventory data was not provided to Dewberry for
review.

Based on the available area topographic maps, surface drainage in the area
of the bottom ash ponds are to the southwest through the cooling lake.
Releases from the impoundments would not impact the water level in the
cooling lake significantly.

The nearest town, Watts Oklahoma, is approximately 32 miles
downstream of the impoundment.

Flint Creek Power Plant 2-4
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3.0 SUMMARY OF RELEVANT REPORTS, PERMITS, AND INCIDENTS

3.1

32

Summary of Reports on the Safety of the Management Unit
SWEPCO provided two dam inspection reports:

e Report For The Inspection Of Flint Creek Ash Pond, Golder Associates
May 2009 (See Appendix A — Doc 5)

e Dam & Dike Inspection Report, SWEPCO, September 16, 2009 (See
Appendix A — Doc 6)

The reports concluded that the structures appeared to be performing adequately with
only minor maintenance items that need to be addressed. No conditions were
observed that would affect the continued safe operation of the impoundment.

SUMMARY OF LOCAL, STATE, AND FEDERAL ENVIRONMENTAL
PERMITS

The dams for the Primary and Secondary Bottom Ash Ponds are not permitted.

Discharge from the impoundment is regulated by the Arkansas Department of
Environmental Quality and the impoundment has been issued a National Pollutant
Discharge Elimination System Permit. Permit No. AR0037842 was issued March
1, 2006 (See Appendix A — Doc 7).

SUMMARY OF SPILL/RELEASE INCIDENTS

Data reviewed by Dewberry did not indicate any spills, unpermitted releases, or
other performance related problems with the dam over the last 10 years.

Flint Creek Power Plant 3-1
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4.0 SUMMARY OF HISTORY OF CONSTRUCTION AND OPERATION

4.1 SUMMARY OF CONSTRUCTION HISTORY

4.1.1

Original Construction

The Flint Creek Power Plant Bottom Ash Ponds were constructed
beginning in 1974, and were completed in 1978. The original design crest
was 1,155 feet (See Appendix A — Doc 8).

Significant Changes/Modifications in Design since Original Construction

The principal spillway for the Secondary Bottom Ash Pond was
reconstructed in 2009 with a new weir box and 13-foot wide weir with a
crest elevation of 1,142.5 feet. Also the emergency concrete curb spillway
was raised to 1,145 feet (See Appendix A — Doc 9).

Significant Repairs/Rehabilitation since Original Construction

No documentation was provided to indicate any significant
repair/rehabilitation has taken place since the original construction.

4.2 SUMMARY OF OPERATIONAL PROCEDURES

4.2.1

422

4.2.3

4.2.4

Original Operational Procedures

The impoundment was designed and operated for bottom ash
sedimentation and control. The pond receives plant process waste water,
and coal combustion waste slurry. Treated (via sedimentation) process
water is discharged through an overflow outlet structure.

Significant Changes in Operational Procedures and Original Startup

No documents were provided to indicate any operational procedures have
changed.

Current Operational Procedures

No documents were provided to indicate any operational procedures have
changed.

Other Notable Events since Original Startup

No additional information was provided to Dewberry addressing other
notable events impacting the operation of the impoundments.
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5.0 FIELD OBSERVATIONS

5.1 PROJECT OVERVIEW AND SIGNIFICANT FINDINGS

Dewberry personnel Michael McLaren, P.E. and Kyle Shepard, P.E. performed a
site visit on Februaryl5, 2011 with the participants listed in Section 1.3.

The site visit began at 9:00 AM. The weather was cool and overcast. Photographs
were taken of conditions observed. Additional site information is provided in the
Dam Inspection Checklists in Appendix B. Selected photographs are included here
for ease of visual reference. All pictures were taken by Dewberry personnel during
the site visit.

The overall assessment of the dam was that it was in satisfactory condition and no
significant findings were noted.

5.2 PRIMARY/SECONDARY POND WEST DIKE

5.2.1 Crest

The west dike is shared by both the primary and secondary pond. The
crest had no signs of depressions, tension cracks, or other indications of
settlement or shear failure, and appeared to be in satisfactory condition.
Figure 5.2.1-1 shows conditions of the crest on the west dike.

Figure 5.2.1-1: Photo Showing Crest, West Dike

Flint Creek Power Plant 5-1
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5.2.2 Upstream/Inside Slope

There were no observed scarps, sloughs, bulging, cracks, or depressions or
other indications of slope instability or signs of erosion. The lower
portion of the inside slope was protected with rip rap. Figure 5.2.2-1
shows the general condition of the inside slope, west dike.

Figure 5.2.2-1: General condition of the inside slope, west dike
5.2.3 Downstream/Outside Slope and Toe

There were no observed scarps, sloughs, bulging, cracks, or depressions or
other indications of slope instability or signs of erosion. The lower
portion of the outside slope was protected with rip rap. Figure 5.2.3-1
shows the general condition of the outside slope of the Primary Bottom
Ash Pond; the cooling pond is on the left side of the picture.

Flint Creek Power Plant 5-2
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Figure 5.2.3-1: General condition of the west dike outside slope and groin
5.2.4 Abutments and Groin Areas

There were no observed scarps, sloughs, bulging, cracks, or depressions or
other indications of slope instability or signs of erosion. Figure 5.2.3-1
also shows the general condition of the groin.

5.3 INCISED PRIMARY AND SECONDARY PONDS
5.3.1 Incised

For both the primary and secondary bottom ash ponds, the north, south,
and east sides are incised so no visual inspection was required.

Figure 5.3.1-1: Incised pond

Flint Creek Power Plant 5-3
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5.4 OUTLET STRUCTURES
5.4.1 Overflow Structure

As described on the drawings (see Appendix A — Doc 9, 10), the principal
spillway at the secondary bottom ash pond is a concrete structure with a
series of horizontal orifices. The plant has added a new weir box with a
13-foot wide weir with a crest elevation of 1,142.5 feet which discharges
into the cooling lake.

The primary overflow structure was observed to be working properly,
discharging flow from the bottom ash ponds. The outlet structure visually
appeared to be in satisfactory condition. There were no signs of clogging
of the spillway and the water exiting the outlet was flowing clear. Figure
5.4.1-1 shows the main outlet structure.

Figure 5.4.1-1. Main outlet structure
5.4.2 Outlet Conduit

The outlet weir appeared to be in good shape and operating normally with
no sign of clogging and the water exiting the outlet was flowing clear.
Figure 5.4.2-1 shows the water discharging from the main spillway outfall.

Flint Creek Power Plant 5-4
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Figure 5.4.2-1. Water discharging from the main spillway outfall
5.4.3 Emergency Spillway

The Emergency Spillway is a concrete curb that was recently extended up
to an elevation of 1,145 feet. If overtopped, water would drain to the
cooling lake via overland flow.

5.4.4 Low Level Outlet

No low level outlet is present.
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6.0 HYDROLOGIC/HYDRAULIC SAFETY

6.1 SUPPORTING TECHNICAL DOCUMENTATION
6.1.1 Flood of Record and Inflow Design Flood

SWEPCO provided a hydraulic analysis report titled, “Hydraulic Analysis
of Flint Creek Power Plant Ash Ponds, Freese and Nichols, Inc. January
20117 (See Appendix A — DOC 11). The report provided information on
the flood of record and inflow design criteria.

6.1.2 Spillway Rating

SWEPCO provided a spillway analysis in the “Design Calculations
Secondary Ash Settling Pond Weir, American Electric Power Flint Creek
Power Plant, September 21, 2009 (See Appendix A — DOC 12).

6.1.3 Downstream Flood Analysis
No downstream flood analysis (breach analysis) was provided for review.
6.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION
Supporting documentation reviewed by Dewberry was adequate.
6.3 ASSESSMENT OF HYDROLOGIC/HYDRAULIC SAFETY

Based on the calculations provided in the hydrologic and hydraulic study (See
Appendix A — Doc 11) the bottom ash ponds can retain the 1-percent design storm
event. Hence dike failure by overtopping seems improbable.

Flint Creek Power Plant 6-1
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7.0 STRUCTURAL STABILITY

7.1 SUPPORTING TECHNICAL DOCUMENTATION

7.1.1

Stability Analyses and Load Cases Analyzed

ETTL Engineers & Consultants performed an embankment investigation
in August 2010. (See Appendix A — Doc 13.)

The Stability analysis used the computer program Geostase. The program
is capable of calculating the factor of safety for potential failure surfaces
using different methods; the modified Bishop method was used.
Conditions assessed were:

e Steady state conditions based on ground water levels measured at
the time of the borings

e Seismic loading applied to steady state loading
e Static analysis under rapid drawdown conditions
Design Parameters and Dam Materials

Design documentation provided to Dewberry for review was the
September 4, 1974 original contract, SWEPCO/ Machen Construction
Company Flint Creek Power Plant Site work. (See Appendix A — Doc
14.)

Uplift and/or Phreatic Surface Assumptions

The ETTL Engineers & Consultants report referenced above included an
embankment investigation and analysis of phreatic elevations. (See
Appendix A — Doc 13.)

Factors of Safety and Base Stresses

The August 2010 analysis calculated Factors of Safety for the west dike of
both bottom ash ponds for the three conditions. All calculated Factors of
Safety met or exceeded the minimum required by the U.S. Army Corps of
Engineers.
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Table 7.1.4 Factors of Safety for Flint Creek Power Plant

Required Safety West Dike

Factor (US Computed
Loading Army Corps of | Average Safety
Condition Soil Strength Engineers) Factor
Steady State Full Design 15 1.9 (Primary)
Strength ' 1.6 (Secondary)
Steady State Parameters ]
with Seismic 1.2 112'3(&?0?33))
Loading ' Y
Rapid .
i,
Conditions ' Y

7.1.5 Liquefaction Potential

ETTL Engineers & Consultants performed an embankment investigation
in August of 2010. (See Appendix A — Doc 13). The report indicates that
the foundation soil conditions do not appear to be susceptible to
liquefaction.

7.1.6  Critical Geological Conditions

There was no documentation provided to Dewberry that included an
evaluation of Critical Geological Conditions.

7.2 ADEQUACY OF SUPPORTING TECHNICAL DOCUMENTATION

Structural stability documentation is adequate.

7.3 ASSESSMENT OF STRUCTURAL STABILITY

Overall, the structural stability of the dam appears to be satisfactory based on the
following observations:

e The crest appeared free of depressions and no significant vertical or
horizontal alignment variations were observed.

e There was no indication of major scarps, sloughs or bulging along the dikes.

¢ Boils, sinks or uncontrolled seepage was not observed along slopes, groins
or toes of the dike.

e The computed factors of safety comply with accepted criteria.
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8.0 ADEQUACY OF MAINTENANCE AND METHODS OF OPERATION

8.1 OPERATING PROCEDURES

The bottom ash ponds are operated for settling and storage of bottom ash deposits.
Treated coal combustion process waste water 1s discharged through an overflow
outlet structure.

8.2 MAINTENANCE OF THE DAM AND PROJECT FACILITIES

No formal maintenance plan was supplied to Dewberry for review. During the site
visit and through discussions on the dam maintenance with plant personnel, it
appears that maintenance procedures are adequate. Plant personnel perform routine
monthly maintenance inspections. More formal quarterly inspection reports,
including required maintenance items, were provided for review (See Appendix A —
DOC 15).

8.3 ASSESSMENT OF MAINTENANCE AND METHODS OF OPERATIONS
8.3.1 Adequacy of Operating Procedures
Operating procedures appear to be satisfactory.
8.3.2 Adequacy of Maintenance

Based on assessments of inspection reports and visual observations during
the site visit, operation and maintenance activities appear to be adequate.

Flint Creek Power Plant 8-1
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9.0 ADEQUACY OF SURVEILLANCE AND MONITORING PROGRAM

9.1 SURVEILLANCE PROCEDURES

Monthly inspections are conducted by plant personnel. Inspection reports are
submitted to the plant manager for review and the appropriate corrective actions are
performed as required.

9.2 INSTRUMENTATION MONITORING

The Flint Creek Power Plant impoundment dikes have four piezometers to monitor
ground water levels.

9.3 ASSESSMENT OF SURVEILLANCE AND MONITORING PROGRAM
9.3.1 Adequacy of Inspection Program

Based on the data reviewed by Dewberry, including observations during
the site visit, the inspection program is adequate.

9.3.2 Adequacy of Instrumentation Monitoring Program

Based on the data reviewed by Dewberry, including observations during
the site visit, the inspection program is adequate.
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1.0 INTRODUCTION

1.1 Backzround

American Electne Power (AERP) Senoce Corperation Civil Engineening admimsters the dam
mEpectin and mantenawee prosmm at ALP oo, AEP contrcivd with Golder Assoontes Ine
{Golder) o complets the annual inspection of the Bottom Ash Pend at Fline Creck Station,  This
mspesiwn was complaed 1o il m par. the requirements abf the Arkansis Matenal Resounces
Commassion s Dam Safety Progeam. and to poos ide ARP anevaluation of the Facility to assist an the
priontization of maintenange activitics  Golder unilerstands that this stracture has not been recently
mEpected. Thix  repord contans Golder's  ohservations. photosphs,  conclusions ond
recaommendations with mspectuon cerification of AEP s Bottom Ash Pond at Flint Creck Station. A&
comploted dun buspegion cheeklist was subrmitted 1o AEP on Apnl 6, 2008 A copy of the choeeklist

i% ncluded In Appendix A

Mr. Raloe] I Ospina. PE. and Mr Michae] T, Chalson. of Guolder, under the dircetion of Me W
Fandall Sullyan. P.E. wih Mr Willam B Smith, PECand My, Grege Cater. PLE of ARP visuall
mspected the duon on Marech 30, 200480 Al the e of igspection, the tompertuee o as mole 5075 wath
partlv clouwds skwes. The severty of poted deficiencies and the adequaes of freeboard and spilhway
capaseitics were assessed based on Al operion of the dam af the tme of visie Nooanals neal

assessment of the s drolozie o Tivdrawhe performanee of the dan and compoaents woas made.

The following documentation, pronided by AP, was revivaed and wilized dunng dw preparation of
this report and 1s ineluded in Appendix €
o Flimt Creck Power Plant. Drawing: Mumber FCX-3 Sheets | and 2 of 3 dated 1974 and 1975,
s Flind Creck. Doveoang Somboec [-30300-00-A. Botom Ash Pond. Dotom Ash Stworage Call

Location Plan Map. dated 20006,

1.2 General Descriplion of Dam

See Figune -1 for the loeation of the dam, and Figure 1-2 for the plan view and acnal photegraph.
The Bottom Ash Pond s divided it twa impoundments in series. The praimary {(uppery dam s 340-
oot long cross-ualley dam on an poonamed tributan to the Little Fline Creek. The secondan [lower)
dam s oo T30-four long cross-valley dame o an mljacent fiest order siream. The secondan
impoundment dizcharges diectly to the Lide Flint Creek Resenooar. whieh backs up w bath the

primany and secondun embinkmenly

Golder Assoc|ates
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GEMERAL INFORMATIGN

Dam or Resen oir:
Cwner

Ty e o Dain.

Date al Constructian:

[3:5 Hozard:

VO AT
County
General Location:

Sirenm o Basme

S PRINMARY DDAM]

Dum Crewt Elesation ™

Masimum Water Lovel.

Curcent Water Lovel”
Height':
Surfaee Arnen:

Fuesenvarr Valune:

S1AE - SECONDARY DA

Darm Ceest Elesation ™

Moasimuom Waler Level

Curcont Water Level
Height':
Surfaee Arca

Resersolr Yolunwe:

Maartes: 1 Estimated frome previoushy relerences provided by ACPD 20 Visoallv estimated by Ciolder,

Baottorn Ash Pond at Flint Creck Station
AEP Southwest Electric Power
Carth-Fill Stniclre

197%

Mot Classiticd

Benton County
Approsimately 4.5 miles nerth of Siloam Springs. AR

L mnaened imbinne to Lvitde Fhint €reck; Fliind Cregk Basin

L33 feet-MSL
Nal Estublished
146 foer-MALL
45 foot
24 aeres (at nommal pool)

Dupth and v elume are unknown

1135 fier-MSL
Mol Established
1143 feet-MSL
350 foet
B acres Cal nomel pool)

Depth nd v olume 2ie unknown

Golder Assoc|ates

AEPFCO001GT



Mo 2000

- (AS00G K-

2,0 SUMMARY OF VISUAL INSPECUTION TERMS

The summan of the sisual obserations preseoted borein oses terms @ desenbe the ceneral

appeanance ar conditon of an obsersed dwemt actisine or structure,  Thair meanitg iz understoad as

follows:

CONDITION OF DAM COMPONENT

Ciooonl:

Fair

Poyor

A condilion or activis that 15 generolly better or shehils betber than swhat 15

minimalls cxpeeted or anneipated hrom a design or maintenanes pomt of

Vigw

A condition or actnouy that soneralls meets what is anmimally gepected or

antizipatyd Fom a desicen or mantenancg point of e,

Accomdition or actviiy Lhat 15 venerally bedows what o inonmalls cxpected or

anticipated Mom a desien or maintenance poiod al’s v,

SEVERITY OF DECICIERCY

YMmar:

Significoant:

Escessive:

A relerence to an obsened deficiency (o g, crosion, scopage. wesctation.
clo ) whene the corment minntenanes condition s Behew what s nomeal or
desited. but which 15 not coneotly cansing concern from a structure safety or

stubility point of vicw,

Arelerence to an ebsernved deficicnes e crasion. seepaee. wepelation. ofc.)
where the corrent maingenanes program  has nesleoied to improve the
condinien. Lsoalls these condilions hase been sdenlificd 1m0 piesvious

inspections. bat hase not been cormeelad.

Aoteference o an obsenved deficioney (e crasion. scopave. s egetation.
ete b owhere the carnent mamtenanee condition 15 abos e or woomse than what s
noral or desired. and which may have aflected the ability al g abserver o
properly evolwate the structune ar panicalar arca being observed or which

may be a concem lrom a strocture safery or stabaliy pomt ol v

Golder Assoc|ates
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3.0 VISUAL OBSERVATIONS

See Figure 3-1 for the location of structures and deficiencies itemized below.

3.1 Spillway Structures

The plant inflow channel to the primary impoundment, and the principal and emergency spillways at

the primary and secondary impoundments were visually inspected, and are generally in fair condition.

The plant inflow channel is off set about 5 feet from the upstream toe and runs the length of the
primary cmbankment. At the right abutment, the channcl is routed through a scrics of 3 culverts, onc
of which is shown in Photograph 1. These culverts are submerged at one or both ends indicating they
may be undersized. The culverts may be inset too short for the width of the roadway fill with some
overhang of overburden above the inlets creating a risk of blockage in the event of a collapse of the

overhang. The culverts could not be fully inspected due to submergence and lack of visibility.

The principal spillway at the primary impoundment is a concrete drop-inlet structure. The discharge
conduit was submerged at the exit at the time of visit and could not be inspected. Some minor
corrosion of the metal components, chipping of the concrete, and erosion at the embankment contact

were observed and are shown in Photographs 2 and 3.

The emergency spillway at the primary impoundment, shown in Photographs 4 and 5, is an carth-cut
channel in natural ground and was active at the time of inspection. The spillway control section was
designed to have a riprap-lined weir. The riprap-lining is displaced and sporadic along the crest.
Though the entire spillway could not be inspected due to unsafe access, the region of greatest flow,
near the right bank, appeared stable. A significant extent of undesirable vegetation and trees was

observed within the entrance and exit channels of the spillway.

The principal spillway at the secondary impoundment, shown in Photographs 6 through 8, is a
concrete structure with a series of horizontal orifices and weir that discharges to an open cut channel.
The concrete and metal components of the structure are in fair condition. Minor algae growth

partially obstructs flow through the trashrack.

The emergency spillway at the secondary impoundment, shown in Photograph 9, is a grass-lined,

carth-cut channel in natural ground. It was not active at the time of inspection. No signs of erosion

Golder Associates
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L
1

vere obienosd A minor caent of undesirable veclation was observad at the colrnee o the

sprllwin

3.2 llpstream Slope

The upstream slope, depicted 0 Photoooaphs 1O and 11 1z generally o far comdition Minor
undesimible vesctanon exasts on both the poimar and seeondan onpowchinents. Mioor crosion of the
rght upstream groin of the primany embankient was ebsened. The upper third of the slope on the

secomdany dwm stegpens to abou Zho 1

3.3 Crest

The surface of the crest of the dam s hard-packed carth for vehicular aceess. The erests of the
primany and secondan impoundments arg an fair condition with significant rurting and ponding s

shown i Photowraph 12 and 13,

3.4 Downstream Slope

The downstream slope. depicted w Photagraphs 14 through 16015 m far condibionr. The Little Fhint
Creck Reservonr backs wpp aoamst the dam preveonog full mspecnon of approsanateh 12 veriienl fogt
of zslape below the water surtace. The rprap on the evposed slope suface above the water surtace

appears i zood condition.

Undesicabde sepetalion. consisting of low brush and trees o & inches in diameter was obsenoed on
the dossnstream slope mostly amonge the nprap oo the pramary and secondare mpoundments An
achis o see. with nomeasorably small and dispersed low woas wWdentiicd on fe pevmare tropouodment
lacared about 3 feet above the downstream water surface, near the left abutment. Ko signs of
shaughing or slope istabilny were observed, and o mwsveorent of Ane sols, Thiree aonimal buarmows
wore idennficd at the left groin of the primany impoundnent (at dw mid-dam abutment between the
promary and seeondan gmbankmenis), shown o Photograph 17 The bumows s ranze n size from 6 1o
18 mches i diumeter. and | to 4 feet desp. [n the same location. groin eresien fron suiuce runott

was obseryed,

Golder Assoc|ates
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3.5  Monitoring Insirumentation

Two prezometers were found. one cach at e erest of the pniman and secondary cmbankments. The
piczomeler a4t the crest of the pnmare conbankment conld nod e apencd and was not read. The
piczometer at the cresl of the secondan embankiment was broken at the suitace and the apening was

buricd. as shown in Phatograph 18 The apening was dug out and the piezometer was read

Golder Assoc|ates
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4,0 ASSESSMENT OF RECENT INSTRUMENTATION DATA

Fizure 41 depicts the scetion view of the sceondar cinbankment and precomerer reading. The
phreatic surbce within the secondany eombankment appears nommal. The depth towater was 211 feet
below the lop of casing, eshimated at abaul LL336 feet-msl  For companson, the upstream aoater
surface 15 about T L4340 Feer-msl, and the downsteeant water surfbee s about TI32 T fee-msl The

top of dam is about 1,155 1 fuet-msl.

Golder Assoc|ates
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20 CONCLUSIONS AND BEECOMMENDATIONS
Table 5-1 summarizes the defcweneies ol recomunendations lor the Botrem Ash Pond a1 Flin Creck

Suation.

The dant 15 sencrally i fare condition. Throughout the mayorin of e upstream and dow nstream
slopes of both the priman and sucondary impoundments, sigmiticant undusirably vegctation was
abserved, An octve seop with immeasurable tnekle flow was idenoficd near the downstream water
sullice of the priman impoundment. Sigts of animal activite wors obsarved at the d-slope

aburmend,

To address the deficencics wdentificd ar the Bottom Ash Pond. Golder necommends the following

remediud actions.

o Romspect the mflow claooel and enhverts durinz a perod of oo Aow Momtor [or
wsuflicwent eapacibies. and slowshmg of everburden at the culvect inlets.

o Bepularly clear and maintan the trash rack for the prncipal spillaay ar ihe secondary
impiumdment,

o Clear the brush and weoody vepctation Trom dw conergeney spillway channel ar the pricmary

unponngment. Remspect the npryp contral scenon of e emereeney spillsay for signs of

eresion during o period of no How.

o Clear the woady wepetation from the inlet area fe the emergenes spillvoy chonnel at the
secomgdin unpeandment,

o Beprade the crest for pesitisve drainage 1ewards the upstrean slope.

v AT L cogtption should be cut and ormiamed less than & omches o beight Clear both slopes
and nprap of rees md otber undesicable vepetation. Seed and muleh areas wathout nprap 1o
2stablish o grazs cower,

v Backtill mal burrows with compaeted G110 sesd amd mglel to cstablish sniss coner

o Monitor soepage for increased tlow rates. muddy fow and conbankment mstabilitics due to
satunited soils

»  Open, mspeet and read prerometer on the primane cmlumkmend. Fudler exeavate, ond

wpaicreplace the suker casing of the plecometer on the secondary eibankment.

Golder Assoc|ates
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TABLE 3-|
SUMMARY OF DAM DLFICIENCIES

Component of Dam Conditign Deligciency Severity Recommendation
Intlony Chomigd Fair Submereed Cnlvers Minor Remspect colserts an iy of no How . monutor For msufficient capacny and
oserburden sloughing ot inleis.
Peineipal Spillwayvs Far Corrosion’ Chappang Minor Moaitor cotrosion en the metal components and chipping of the conctete
an the spillwas at the primars impoundment.
Dhris in Trash Rack Minor Kol ¢lear wd nintain trosh rack al seeondeny nopewsdient,
Fmerrencs Spallwavs Fair Undesimable Vepetation | Sianiticant Clear brush and [roes from spillws s or socvalnabe spillway anpacities
Limited Accessibilits hlinor Redispect the cantrol sectien ot the peiman spillwas lor riprap
displacamant and croswon at tiine of na flow,
Llpstremm Slope Fair Undesimble Vepetation [Minor Clear brosh and trees From nprg ond slope. Seed and moleh to reestablish
ey oo i arens v Lot riprige
Groean Eresion Mincr The: mght upstream grain of the primany cmbankmant showed some vtesian
trom surtiice runatt
Crost Far Rutting/Panding Sipnificant Feprade enest sarface for positise drainage towards upsireum slope.
Duowstrcam Slope I*oor Undesirable ¥epetition  [Minor Clear brosh and trees From riprage and slope. Seed and molch to noestablish
AATTIREN COMCT TN TR vl waal riprig
G Eresion Mincr The lef dow nstrenn groin of the pAamazn ambankment showed some
crosion trom surfage rng
Active Seep Minor Moiitor seep Torincrensed tlow, muddy flow . and smbankment
instabilitivs doe to saturated soils.
Awimad Activiy hinor Buckill burrow < with compacted 71, seed and muleh 6o eaablish o grss
LT
Menitoring Poar Damapw Exoessine Open mezometer on the pnmary ambankment. inspeet for further domage

Instnumentaim

and take meading, Further oseneate the piszemsier on the seeondany
cmbankment. :md epanrfrepliace the onter casimge

FCA-De‘icency Table xlsx

Golder Assooiles
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Attention; My Padroe , Amase PR, Senier Engineer — Geoteghnieal Engimgenng:

KY: FLINT UCREEK I'LANT
200 ANNUAL DIKE AN DAR INSPECTEON
LITTELE FIAINT UREER BOTTOM AR POND
ARKANSAS

[hee B Sumy

Gioleer Asseciates e tiollern i plewsed o subml S ttached Dnspection Cheek st Boems Tor the
inmal salery pnspection of the Litde Fhint Creck Hottom Ash Ponsd pefienned on March 3400 2008,
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NAME CGF DAM: Flint Creek Plant Bottom Ash Pond INGPECTION DATE:  3/30/2009
EMBANKMENT cHeck ¥y
ACTION
r 1 of 2 NEEDED
o -
w i
row ) L
<% g <
= | @
E = CONDITION CBSERVATIONS S| &l
= —
M | @] &
o] % w
=] €|
1 |SURFACE CRACK MG None - Ok v
2 |CAVE IN, ANIMAL BURROW None - OK v
- 3 |LCW AREAIS) see 5 v
um) 4 [HORIZOMTAL ALIGNMEMNT QK ‘(
E & |RLTS AmDrdR PUDDCLES (71 on W cresi; {5) on 8 crest v
6 |WEGETATION COMDOITION QK v
7 —_ _ - | -1 -
& —_ — - - -
w g [SLIDE, 5LOJGH, SCARP MNone - OK v
% 10 |SLCFE PROTECTION Some yegelation in rnprap v
; 11 |SIEHGLE. AMIMAL BURROWS Animal activity (= 2"-3" deep holes) near cresl of N & S embankment connectid v
= 12 |EME -2BUT CONTACT Croin erosion al night groin on M embankmenl v
g 13 [EROSION None - OK v
e 14 |[VEGETATION COMDITION Tall woly vegelation on slope and at 10, ¥
% 15 |SLOPE ARNGLE Jdpper 103 of S embankment ncreases nsiope to 1.5-2 21 (hw) v
15 — — = -1 -1 -
ADDITIONAL COMMENTS: REFER TC ITEM Nt IF APPLICABLE,
Downstrearm
MNorth (M)
3} Crest with several low areas holdinD water. regrade for positive drainage Wwards upslream siope., embankment
14} Clear woody vegetalion from slopeas,
10 Clear and maintain wegetalion on slope and riprap. / N
Upstream
Inspecied by Rafael Ospina, and Mike Chilson, Golder Asscciates Inc. Sauth{s)
Accompanied by Gregq Caner and Bill Smith. AEP embankment
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NAME OF DAM: Flint Creek Planl Bottem Ash Pond INGPECTION DATE:  2:30/2009
EMBANKMENT cHECK (¥ )
ACTION
o 20of 2 NEEDED
o
w
o w N w
<5 o b
=
Z = OBSERVATIONS 5 &l
z AR
il = w n
Q| =] w
= =] o
17 [WET AREL{S) iMIr FLOWY Wiel area (3' x 37 area on N embankment, right of N & S embankment qQroin v
w 18|SEEPAGE Mone - OK v
g 19|EL ICE, ELOUGH, ECARP None - OK v
g 20(EME -8BUT COMTACT Ok v
E 21 |CAVE IM, ANIMAL BURROW Burrows &'« 12", =2 deep at M & 5 embankment moin v
o 22 |ERQSION Minar aroin erosion between N & S embankments v
@ 23[UNUSUAL MOVEMENT Maone - OK v
% 24 |WEGETATION CONTROL Excessive veqetation among riprap v
a 25 |MID ENMBARKEMENT GROIN Excessive debns in grein - | --
1=+ 1 — — - —
2T [PIEZOMETERSOESERY WELLS  |Well on £ embankmenl bioken; Could not open well on M embankment v | v
E 2B |3TAFF GALGE AND RECORDER  |MA - Mone observed e
E 29 [wkIRs MA - None observed - -] -
E SO(SURVEY MOMUMENTS A - Mone observed P -
% 31 |DRAINS MA - None observed — -- —
E 32|FREQLIEMCY OF READINGS Frequency of readings scheduled by AEP - -] -
E 33 (LOCAT OGN OF RECOIDE Records kept wilh AEP - - -
< 34 —_ —_ - - -
R 1= e - -1 -

ADDATIONAL COMMENTS. REFER T ITEM MO, IF APPLICABLE.

21} Backfill and compact burrows,
25) Clear debris from groin betwesen N & S embankmenls and monilar ke progressive erosion.
27y Repair boken well; Open and measure well on N embankment.

24 Clear vegetalion from riprap.
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NAME OF DAM:  Flinl Creek Plant Botlam ash Pongd INSPECTION DATE:  3/3a0/2Q00%9
SPILLWAYS cHECK (Y )
ACTION
a 1 of 1 NEEDED
35 "
<5 |2 .| &
Z = CONDITION OBSERYATIONS & 2|
E HEE
=] £ x
51|SLIDE, SLOWGH, SCARP None - OK, v
w 52|EROISION None - See note below ¥ |V
% % o SA(VYEGETATION COMDITICN Excossive vegetation in channel v
g % 2 54|CEBRIS Excessive vegetal debris in chanre| v
w o AE|APPROACH ARES, Stand of trees v approack area "d‘{
56 _— — -] -] -
o 57|sICEWaLLS NA N R
w2 58|CHAMMEL FLOOR M N I
o 5G| UNUSLIAL M OVENENT MA N B
50 60| AFPROACH AREA M _ | - | -
& 61 WEIR OR COMTROL N&, I B B
g % §2|CISCHARGE AREA M A - -] -
z E 63[CRAINS NA =71z
o 7 | — - | = -
65|INTAKE STRUCTLIRE MA — | - | -
o - 68| TRASHRACK N — - | -
=k 67[STILLING BASIN NA ) e
a % 68 — —_ - - | -
69 —- — SR R

ADDATIONAL COMMENTS: REFER TO ITEM NO. IF APPLICABLE.

52y Coukl not flly inspecl wpper channel due to limited access.
Clear channel at lirme of no flew and ensped for enosion.

Excossive debris and active discharge at time of inspeciion prevenled safe access.

AEPFCO00185



NAME OF DAM:

Flint Craek Plant Uoftom Ash Pord

INSPECTION DATE:

3312008

OUTLET WORKS GHECK (¥
T ACTIOMN
a 1 of 4 HEEDED
L % g '.E
z = CONDITION OBSERVATIONS S| B| «
ol = T
S| 2| x

TC|MTAKE STRUCTURE Leavwgr and Lippes strucluras DK - miner 2rosion 3t embankment sontact v

71| TRASHRACK Lewver trash rack with excessive algae growih v
72[8TILLING BESIN ¥ v

T3 MRIMARY CLOSUNRE kA, —- - -

E T4 SECDND;'.&Y CLOSURE ReL, - - -
ﬁD‘-' TE|CONTROL MECHAMISK Weirs functeonal Vv
- TE|OUTLET FiPE Codlo notinspect upper pipe - submerged in lower pond, Ao ower pipe v
m 77 |DUTLET TEAVER NA v
g 7B{EROSION ALGNG LDAM TOE OK ___ L v
O TG{SEETAGE Noae - 0K v
[ BOIUNUSUAL MOVEMENT None - OK v

31 - - - -

52 1 —| = | -

gaf 0 - - -] -

ADDITIONAL COMMENTS: HEFER TOHTEM WL IF APPLICABLE.

711 Periadically ciear aicaa from trash rack
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FLMNT O REER

CHAPTER 16: DAM INSPECTION AND MAINTENANCE CHECKLIST

Key lhings to look for: Any evidence of movement, either wilthin the dam itself, at its ends,
or in the matenal on which it rests; and excessive surface erosion or other damage to the

S N R o 2

THE EMEANKMENT

N BECTEN

embankmenL or excessive seepage. |5 the dam overgrown with underbrush or trees?

SLURFACE CRACKS

Yes Mo

Remarks

Maintenance Tips

O A Are thers any
suface cracks?

May indicate movement
within the dam.

Should be evaluated by a
profassional engineer.

Q& s there any
unusual movement or
rracking at or beyond the
toe?

Oam orits foundation may
be unstabla.

Should be evaluated by a
professicnal engineer.

SURFACE EROSION

Yes Mo

Remarks

Maintenance Tips

L A |5 thare erosion on
upstream face from wave
action or changes in pool
level?

If zgevere or rapid, a
serious problem.

If severe and progressive,
piotect upstream face with
riprap or ather form of
wave profection,

15 there erosion
from runoff, either rills,
qullies ¢r bare argas?

S, nsctonShock st

L ibims T 2

L 13 thare erosion
from trafiic {people.
animals, vehicles)?

Erosion of any sort is a
prablem, as it tends to
worsen with time if not
currected,

Improve grass cover,
reshape embankment to
improve drainage pattern,

Any erosion is serious, as
it will get warse with time if
ot corrected.

Try to kKeep all ypes of
traflic to a reascnable
level Keep vehicles off
dar. Stabilize crest roads
to prevent rutting.  Prohibit
recreational vehicle traffic
on slopes. Keep livestock
off dam. Fill in existing ruts
of aroded areas and
reseed.

[1s-1
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ANIMAL BURROWS

EMBANKMENT (continued)

Yes No

Remarks

Maintenance Tips

B Qa Arethere any
animal burrows?

See Inspection
Checklist ltem 21

May provide passageways
for water into or through
the dam.

Fill burrows with earth or
otherwise block entry. Try
to keep woodchucks,
muskrat and beaver away
from the dam.

DEPRESSIONS

Yes No

Remarks

Maintenance Tips

d Are there
depressed areas on the
dam?

May have resulted from
slope failures or
settlement, or even piping.

If pronounced or
progressive, must be
evaluated by a
professional engineer.

PIPING

Yes No

Remarks

Maintenance Tips

O A Is there any
evidence of piping? (This
condition is evidenced by a
muddy flow through the
dam and/or the formation
of soil deposits beyond the
dam and depressions on
its slopes.)

Piping is internal erosion
within an embankment, or
the progressive removal of
soil particles adjacent to
leaks through a soil mass.

Piping is always a serious
condition, which can lead
to failure of the dam. A
piping condition must be
evaluated by a
professional engineer.

O A Does the crest
appear to have shifted or
settled excessively? (Look
for cracks in the em-
bankment and associated
structures. Compare
alignment with plans if they
are available.)

Crest movement may
indicate a stability problem.
However, some settlement
of a new fill, such as an
embankment dam, is
normal.

Must be evaluated by a
professional engineer.

16-2
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PIPING {cantinued)

EMBAMKMENT [continued)

Yes No

Remarks

Maintenance Tips

J & Ifthe upstream face
is protected by nprap is it
in good condition? (Riprap
is a laver, facing, or
protective mound of stone
in random size pigces,
randomly placed to prevent

Effectiveness is lessenad if
nprap has slipped out of
place, has been
undermined, or has
become overgrown with
brush,

ErDSi0N, SCOUN, Or
sloughing of an
embankment or structure, )

Senz onspelcton Glheok st

tom 1

Restore riprap as
necessary,; keep free of
trees and bushes,

O J Ifthers is riprapin
discharye ¢channgls orin
lhe plunge paal
downstream, is it in good
condition? W

Has riprap been displaced
or overgrown?

Restore riprap as
necessary; keep free of
trees and bushes.

J Jd  Ifdrainage
channels at ends of
embankment are protected
with fiprap, iz it in good
_condition? L
TR S U

i
LR

Drainage along abutments
often causes qullying if
there is no protection.

. . a |
Chsss sl toin 12

Riprap or other form of
slope protection should be
used as necessary.

O & [fthereis riprap in
miscellanecus areas {on
downslream slope, on
crest. etc.] is it in good

rE palr? T:l..- ....................................

S N eact o Chockost bom 2

s

Restore as necessary.

[¥+-3
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ALIGNMENT

EMBANKMENT (continued)

Yes No

Remarks

Maintenance Tips

d Does the crest
appear to have shifted or
settled excessively? (Look
for cracks in the em-
bankment and associated

Crest movement may
indicate a stability problem.
However, some settlement
of a new fill, such as an
embankment dam, is

Should be evaluated by a
professional engineer.

structures. Compare normal.

alignment with plans if they

are available.)

SEEPAGE

Yes No Remarks Maintenance Tips

U 4 If there are any
drains to collect and
remove, seepage, are they
operating properly?

N/A

Check plans for the
presence of drains and
search the dam to see if
any others are present.

Keep drains clear of any
blockages and assure
proper operation.

d Q Ifthere are
foundation drain outlets,
are they clear and flowing?

N/A

Foundation drains serve to
collect seepage passing
through the dam and
conduct it away from the
embankment.

Open outlets to such
drains if they have become
covered or clogged.

Kl O Are there wet spots
or areas on the
downstream face, at the
toe, or beyond the dam?
(Such spots are often
indicated by a change in
color or type of vegetation,

such as from grass to

Some seepage is normal
for an earth dam. Be
concerned if it appears to
be excessive (a lot of
standing water; very soft
and marshy areas;
evidence of a seepage line
high on the downstream

cattails.) |See Inspaction
Checklist ltem 17

face).

Observe seepage areas
periodically to detect
changes in the amount of
moisture, new flows, or
muddy flows. If the upper
limit of seepage is fairly
high on the downstream
face, the dam may be
unstable.

16-4
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SEEPAGE (continued)

EMBANKMENT (continued)

O Xl Are there seeps or
springs with flowing water?
Look closely for these at
the ends of the dam,
around any pipes passing
through the embankment,
on downstream face, at the
toe of the dam and
beyond, and at the base of
trees on, near, or below
the dam.

Flowing seeps or springs
may indicate problems,
and should be periodically
monitored for changes in
rate of flow or muddy flow.
Creation of an
impoundment often causes
changes in the water table
nearby.

Monitor seepage closely
for any changes in amount,
rate, extent, or clarity.
Excessive or turbid
seepage, or marked
increases in rate of
seepage, should be
evaluated by a
professicnal engineer.

d Is there swamp or
marsh type vegetation on
downstream face or
beyond the dam (cattails,
tall grass, etc.)?

Swamp type vegetation
indicates the presence of
seepage.

Cut frequently to make
observation of the area
easier. Such growth can
hide problems.

VEGETATION

U Is the dam
overgrown with trees
and/or underbrush?

See Inspection
Checklist ltems 14
and 24

One of the most frequent
problems, and highly un-
desirable. Roots may
damage the embankment
and allow water to pass
into or through it. Trees
may be uprooted in a
storm and breach the dam.

Keep embankment faces
free of trees and
underbrush by periodic
mowing. Remove existing
trees and saplings, and
establish and maintain a
good grass cover on the
dam.

16-5
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OVERTOPPING

EMBANKMENT (contined)

U ¥l Has the dam ever
been overtopped by water
flowing over it?

Past overtopping may
have resulted in erosion of
the crest and downstream
face of the dam.
Overtopping indicates that
the emergency spillway is
probably too small.

Restore eroded areas or
other damage done to the
dam by overtopping.
Consider enlarging the
emergency spillway,
lowering the normal pool
level to allow more storage
capacity during floods, or
perhaps raising the height
of the embankment to
decrease the possibility of
future overtopping.
Consult a professional
engineer.

MODIFICATIONS

O ® Has there been any
modification of the
embankment, such as
raising the crest, changing
the shape or size of the
principal spillway or the
emergency spillway, or
changing the shape or size
of the embankment?

Inappropriate or unsuitable
modifications can
drastically affect the safety
of a dam, even one that
may have originally been
properly designed and
constructed.

Dams that have been
appreciably modified since
construction should be
evaluated for stability by a
professional engineer.

16-6
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THE PRINCIPAL SPILLWAY

Yes No

Remarks

Maintenance Tips

O Can water flow into
the principal spillway
without difficulty, as
intended when

The riser, intake structure,
or channel should be free
of trash or other blockage.

constructed? |See Inspection Checklist ltem 71 |

Install a trash rack if one is
not already in place.
Periodically clear trash
rack of any accumulated
debris.

O Is outlet pipe or
discharge channel clear
and open to allow the free
passage of the principal
spillway discharge?

Flows passing through the
spillway should not erode
or otherwise damage the
dam.

Keep outlet pipe, plunge
basin, and all other outlet
works clear and in good
repair.

Q Isthe primary
spillway structure in good
condition (check concrete,
wood, and metal portions
for damage or
deterioration)?

Such dam features as the
principal spillway require
continued maintenance
like any other structure.

Repair and maintain as ap-
propriate to insure the con-
tinued useful life of the
dam.

U &l Does the lake have a
drain that can be used to
lower it in an emergency?

Lowering a lake may be
necessary if the dam
begins to develop
problems.

Check plans or search
dam for emergency drain
system.

Q QA Ifthereis an
emergency drain, is it
known to be in working
condition? Danger: If a
drain has not been used
for a long time, it may be
possible to open it but not
close it, thus draining the

lake. N/A

Drain valves and other
mechanisms should
receive sufficient
maintenance to insure that
they remain in working
order.

Maintain system so that it
can be used in an
emergency. Normally, the
pool behind an earth
embankment dam should
not be lowered at a rate of
more than 1 inch per day.

QQ Ifthere are other
gates, valves, or
operating equipment,
are these in working

condition?

Such devices are vital to
the effective and safe
operation of the dam.

Repair and restore if
necessary, and maintain in
an operable condition.

16-7
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THE EMERGENCY SPILLWAY

Yes No

Remarks

Maintenance Tips

W Jd Canwater flow into
tha emergency spillway
withcutl difficulty, as

To be effective, all portions
of the spillway channel
should be clear and

The approach channegl
should be kept free of
trash, underbrush, or other

intended when con- unobstructed. blackage.
stroctad?
= & s the discharge Spillway flows must be ef- | Clear as necassary.

channel clear and open to
allow the free passage of
the emergency spillway

discharge?

PR oFu vl Sl B

fectively conducted away
from the dam.

A -3 R

B 3 Isthe emergency
spillway construgted in
such & way that its flows
will nct erode olher por-
tions of lhe dam?

A berm is often
constructed to keep
spillway flows from
encroaching on the
embankmenl.

Reshape dam if necessary
ta lake care of this
problem.

B Jd |sthe ermnergency
spillway in good condition
overall (eheck for grosion
within the channel,

adeguacy of grass cover,

Spillway erasicnis a
commen problem.

etc.)? [«

ARt N ST

Eost e &%

Heslore any erosion gullies
or ercded areas. Provide
channe| protection {riprap,
congrete. ele.) if necessary
to eliminale recuming
problems.

THE RESERVOIR AREA

Yes No

Remarks

Maintenance Tips

- ¥ Is seripus wave
erosion occurring along the
shoreling?

Some miner erosion along
a shoreling is to be
expected,

Critical shoreline areas can
be protected with
vegetation or in some
other manner,

B Jd Isa lotof sediment
entering the impoundment,
ar has this happened in the

past? I Teh i

This may cceur as a result
of construclion or
agricultural activity in the
watershed,

Dredging may be required
to reslore the lake.

It-5
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RESERVOIR AREA (continued)

Q & Does the nature of
the land surrounding the
lake or its use present any
problems?

Intensive agricultural or
development activities in
the watershed may
precipitate problems
associated with surface
runoff or other difficulties.

Problems of this nature are
often complex and may be
beyond the owner’s direct
control.

U & s there any
evidence of landslides or
instability on the slopes
around the reservoir?

A large landslide into a
lake can subject a dam to
overtopping or other
damage.

Suspected or evident pro-
blems of this type should
be investigated by a
professional engineer or
engineering geologist.

DOWNSTREAM CHANNEL

Yes No Remarks Maintenance Tips
O Is the downstream The channel below a dam Clear downstream channel

channel free of
obstructions, so that water
in a flood will not back up
against the toe of the
dam?

is often a neglected area.

if necessary.

WATERSHED AREA

Yes No

Remarks

Maintenance Tips

U X Have there been
any major modifications or
significant changes in the
watershed drainage area,
such as new urban
developments (shopping
centers, housing projects),
clear cutting of woodlands,
or other basic changes in
land use.

Intensive agricultural or de-
velopment activities in the
watershed may precipitate
problems associated with
greater surface runoff or
other difficulties.

Problems of this nature are
often complex and may be
beyond the owner’s direct
control. Appeals to existing
regulations dealing with
erosion prevention,
pollution control, etc. may
be helpful.

16-9
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Yes Ne

O . :fihe dam should
fail. wouwd 'nss of «fp or
exlensvi property damade
be dikahy?

THE COWNSTREAM AREA

 Remarks _

Consiter the number of
asoupid homes or
businesses downstream,
theirdistance fram the
ddam, and their distance
from and elgvation above
tha sirgambed, Consder
ang polential losses in
properdy and disruption of
facilities, i.c . roads.
Tailrcads, ar unilies.

| Maintenance Tips

Persanally inspechng the
arza thal would he afectod
will he useful in
deternmng who neads to
he alerted 11 an
emergency. Topographic
maps preparad by the U.S, !
Geological Survey are also
wseful for this purpuse. :

U e youw have an il
the clerment slephone
numbers of any persuns
living o warking in areas

- downstream from the dam,
- 5% wall as the telephane

" numbers of Ihose

: responsitle for facilites

: {hat wauid be affected,
such as highways or putlic
: ulilties.

-

e

| Friar planning for ar zmer-
gency is invaluable i
terms of mitigating losses.
When a dam faiiyra is
imminent, € 15 oo lale 1o
bedin wondesing who is
bzoated downsiraam and

: how They can be reached.

Ay sl of phoneg nuimbers
or edher infaemation to be
used in 2n emergency
shoauld Le cheekad for
accuracy and updated
parcdically o insdre that
the information remaing
currgnt.

(A I e you have onfile
i he current ielechene

D numbers of loeal au-
therities whe shoold b
infarmed if the dam is
endangered. such gs the
shariff, county
actmtisirator, or
BTSN S8 (RS CNl -
clinalr'?

————

e ey

I ar emergency certain

| furelions, such As
compelling the evacualion

ufan area, can be

pedormed anly Ty those

wilh lhe logal authanty to

to &4

L 11

The Arkansas Sail and
Waler Gonservalicn
Commiasinn and the ozal

Emercency Seivices

: Coordinatar can offer

- guirlance for preganng an
smargency warming plan, if ;
neaded. Such a plan :
should be filed with loes!
authoities. !
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1.}

Inflypw Channel;
Fair condition

Culvers in the channg] arg
submuereed at both ends. indicaung
culvens mouy be pndersized,

Prineipal Spillwas -
Primar. Impoundment:
Fair condition.

sinor crosion ot embank ment
conael.

Tad
S

Principal Spillwas Weir
Primar Impoundnicnt,
Fair condition.

Muinar Jupping of the conercie and
catrosiot af nwetal compeients wete
by oed

-

rﬁ‘;" ;g;ﬂll;ﬂl
1 Hl“{"i’;ﬂ .
FE TR,

LRIl e

FT SRS EVIEINTOVNNTRTERLLCY

Golder Associates
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4.}

Emerzeney Spillwoy Control
Sechen - Fnimane Impoundmuent:
Poor condition dug 1o sigmfican
nprp cdsplacement,

The smemency spillon gy wis

activ ating ar the e of inspectian
The rprap control soelion lus
sieraficanr displacement.

Crmergencs Spillwa Channel -
Primar. Impaundment:

Pocr condition due to sizmificant
undesirable epetaton,

Sienificant widesimble vegetation
uhstrugts chunngl

)

Principal Spillwas
Sceandane lnpowndiment,
Fair conditivn.

sinor aleae growih panially

ubstcts flow through the teash ack.

Golder Associates
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T3 Principal Spillwi, Weir -
Secondary lmpoundiment.
Fair concdifion,

Conecrete onfice and woeir sy stem

5 Prineipal Spillsay Discharpe
Channel — Seeondany Impoundment;
Fuir condition.
Channel appears stable.

Wy Lmergenes Spillwm

Sceandan lonpoandiment,
Fuir condition.

sinor cxlent of woods vegetaton
partially obstrscts eattiee.

Golder Associates
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Ly Upstream Slope -
Friman. Impoundment:
Fair comulition,

Lndesuable sepctaton an slope.

Ly Lopstream Slope -
Sucnndnr}' Itnpoundiment.
Fair condition.

L'ndesimble vepetanot an slape.
Slape steepens oear orost.,

120 Crest Primacy Imipoundment:
Fitr comdition

Sisnificant rueting and ponding on
surtage.

Golder Associates
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13) Crest - Secondan Impoundmient;
Fair condition.

Significant ming mnd ponding on
suriny.

140 Dowostream Slope —
Priraars. Impaundment:
Fair conditiom.

Lndesimble vepetation.

150 Dawnstream Slope
Primars Impoundoent:

Active seepape -5 vertical feet abose
dowonstream waler surface with
amiesutiably sioall wd dispersed
flow,

Golder Associates
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16y Downstream Slope — Seeondany
lnpoundment:
Fair condidion.

Lndesuable sepetation.

170 Left Gronn — Primarns Impouandment
ol ud-dam obuetiment betaeen
primary and secondan,
cmbankments):

Fair condition.

Three sevimal bucroos s were
identilied on dwe mid-dam abutment.
approsiaiely 6o T inches in
diamwier and | 1o 4 feet decp.

1% Piczometer
Sceandane lopoandiment
Poor cendition.

The onter cazing es broken at the top
wnd the prezometer was buned.

Golder Associates

AEPFCO00205



AEPFCO002065



L
N-TOSeN

%S00 B0 'E-Ilh. g /
mELh Rauts
LT TR e

7 {j-
. ;
- f -II.
-l ‘I s - - .?
(- BRIMARY ASH SETTLING
. BASIN EL. 1144~-0 j
| i
o N / ey / 'i.'
/D v Ayt |
- y \ Lo / !
|
B¢ CrAr Yo B Taanib : —_ / if-
P Ernd Y CotLE TR L M : ,
DREFUE S Shscen B FE . ' / |
nre- RV pmaure Py, we fig! \ JI
e GATE JAWE. DIAPHELAMS j i
SPACED 260G ELX WSO ™ [ |
S oty S =~ | [T
| \
]TEP OF DInE — N | ard — 4 !
CEL. hWa%.gv P ~ \ | |
2O+Q0 O ) — : _ / - —_— I 1
YRR 2 . f SN ! ' N :
C 5 | '. ;-
~ » - — _ = | : : |
~ — —_ 0\ s q '. ?
— - B -7 — T - - 8’ rem mort -o.ui% | |
/ | d ™~ 4 -~ e :t:f e c‘t:’ . - / ,:
o ! 4 s \ { { — g 5 : |
= ll / / A ~ l 3 \ ( ! i !
/ ( VL A ) r :‘n
- b SN N | .; ?
- \ . - - - | f
- , /1 / M émr o et fLKEL@® - ' Y, . - . - -...h\h ~. 1 :
(-.-. - ‘ / ;Tmnn;:w? g?ﬁgu:bﬁa 'f..f.-\ \ e : :
!/ LT T Ny N | } :
7~ Rok OF DIKE EL. USs'-o" - W\ " 11 j
7 /ﬁ/ ~ &hﬁ ~— L’ ———— \ffi \ o ' |
. oP Sy i \ﬁD"" { “~ :: 1|
—_ e d //// i g — KI \\ \ l ._
—_—— . TR | s : N- 01 3re N N NN
—_— e | . £ - E5Sgen o ,
—_ — «'g_ _ sasioas , 5 !
1140 2% . W10~ ~ _ |
: . 37 & \ TN |
_ 1= ‘\\Q\\. , [ . \‘ — A ‘al '
\ \ NOTES g E )
\ | , ety min DT Fex-3,sez
\ \ ! / :-. SrcTions E£-E TwAauw GG - Fc_Jl..-S_l_} R, . v
r ST PR E T e Vi AL A vk, €3 WA -, : N
\ J \ \ ‘\ ::REQH\REB- eree = H - N = : l
. - ‘ \ \ A, h.zl“:.t STruttuer FiLe Assa  SEATUUGL Basng |
{ ECO'N DARY ASH éETTLINg ) 3 \ \ \) . - Q}h:“;wu:‘:f‘-u CYwnaEs Mo in THE Scare v : |
BASIN -‘\SURFACE EL. “42-0}) T , > ASH DASIM COUTROL STRUCTURES - REF. Y |, RE ﬂi}’f - DESCRITION ESOUTWESTERN ELECTRIC POWER COMPANY
Sx T~ 7 e St T T%rﬁﬁﬁw%i o s DEPARTMENT
\ \ i o\ [ { v 4 o & [E-oRimdies o, meae FLINT CREEK. POWER PLANT
i : e
_ N Fiome N . . _ ASH BERM AND CONNECTING
|excavare o . \ T \ ./ _ R , _ _ CANAL. PLAN
‘l l EL. “was'-of \ - \ o o \x 1 ‘ . . BY — ﬁ
| ' / N | - - {DRWNBYT 3 ™
I - \ / \ | - \\ | l | paTE:{B- 14 -~ 75 FCX - Z)
I; N . g | \ | | - KCAEL ' = 100-0" st v 3
- /1 --..._) / o //:'T\‘ ' \ ‘ \ | : | - | - _ _
S e v ] W o o .

AEPFCO00207



: : x .
| b |
_h?ﬁ 1"1-{ 4" Top G t Sesomg 3
1 ’ II "J |L'||'_[ \f‘ ]
\"*\ ) : . Eo o -0 _ : . £ o~ o’ i Ell . ; ] L liBaL o ; 65
0}}% : " ) [ 1 qc“;& Max MODITIED PROCTOR LEMSITY
b te” i P !
\ \\H PRAP | }\ e e 2" Rieanp
| - ey U “ SECT. H-H = 1) |
_,r-’;"‘_r‘,‘?‘:’lﬂn’u MAX. MoDIT I ED PROCTOR DENSITY i 1 SECT. J-J = E’:
- _ _ B e | - <53 : L ISECT. KK = 5
RN . ek : . i :
i = ; B L
_____ _ a—j——_:”‘ﬁ"f’-./// | ; ] N i
e SECT. Ah = 7 | .
. " a
=51 SwePe :-L ' SECT. B-B = 8‘ . L
ComERcTEn BALKEiL, FATER e < . SECT C-C = 8 | )
ExiauATal TRof~ COME ¢Twe, . 1 (
1 EDI 1 )
T 1 ..] II ’ ™ & e 4
| | | SECTION “H-H'rue K-K

- - SECONDARY _ASH POND DIKE

T A- PIHﬁu ¢£;-£; - £ttt
PRIMARY ASH POND DIITE - -_ |
: 3 Lot |

NOTES

e
| i- | V=~ CORNTRACTOM SHbALL STRIP TOPSOI. TROM DikE AL
: . SPsant ARse AMD ATOCR PUE AL SHaWwWN el T M= S, .
i m Y e PunTEs Z- EACANATELS MATEAIAL FTADM Comrt To Be WEES AS

! . CONTIR mOowS wiLD ARowraD CeMpACTEDS Tl i Toe St BEam.
PiFE, 2 - LOoREL To BE CUT To DESMaNN SECTIOMND DWW DEPTH

S LOAR S bl WARTY @RETWERR SECTiGra= . LAPoed
_ COFRPLE T\ % CoRE EXC AVATION ) DwNER'Ss ERMGIMEERR,
_ . . ] ] . Shea, MRLT INIEPR T Ges BRTORE  BALWFILL BEgeedh
L4 PiPG . 4- ComMAcTam . Srow PASVITE DRAINAGCE DY ADe A5
At s Doy CoORTRWLLTIOR, AEW BESIN o NETT d &
Charabh, B B wd BT SRR BE CuT TO AL Owr T
5‘ DA R AGE EEx oy RACEToLL BERIS,
i S CemTRALToR To Furaia— (13- 36" ¢ | ArdD (1) -24% ) 16 Gar,
f : : PR RS Eeineer bt T W A PHRAANMS sppligis AT
MATERI AL By BSWEPLO, [ Z5' INTEAVALS, ATTRAL SULVERT INVEAT ELSUATIGNS
MAOLL wrARY DO Toa FLELD oM T .

\ " j b= 1278 PiPE Anp 2T VALWE FuRN Gt BT SeWERS o .

— . |
268 omp To o Puwsace - DETAIL ¢
: TYPICAL Q!APHHAM ]

5l-a"

N U Y
|

INLET fo i’

TATT e T
EL. VN s’

SECTION D-D

NTS. ; | |

| ;
’ - € Dwe :_' ) - - 152 - S I, ize -0 _ | - _
: . f L.

1 w B ] in . |
l-o - U = - , T DuwrE

712/ 74 Tor Bip

i : )
! | AUy - } E!'zﬁhj MIM | FoR ComnSTRUCTION

—_— e,

T/ Dk EL HSS-o"

C;T:.mrbun_ 1 EEr . BRIV | DATE B BURIECY

I 1
G TaP=D1y £ SEE S s

-l LI FR— (LA SN s P

2" AP e ; i
i
{

iosT BL 1RES0”
II: fg

'S
: i I 127 GATE valye
1 . : .
I T . Z4" 4 LME To AR PLodaihis : &l .
: I_"@,n Tl THE T T AT e !

TSAMYLCEL LB’

ASH POND DIKE
CRoO%S - SECTIONS

SUTLRT T WEeSO ——

-y

g
p—
]

i i | } t ! ] .
] ﬁ C v L it : FLNT CREek Power Foawr

SOUTHWESTERN ELECTRIC POWER CO.
_ G0 COMNESYRULTION  oEFARTMENT

-

o — ]

” : z'¢ PWPE —— ]' .
; . - 1 ]

T SEe OETAN- L b
NT.S. J T :

OIVISION

INOA IN CHARGE

oy EUFT.

DETAIL —| . g
7 ) - ;
! !

k
i
§

CHIEF EHQR

DRDER

TRALC. BY

| f
I oate 7- 10 -T4 bAwa FCX - 3 g
| | - SH 2 | :

SCALE: Norne

SHEET

FILE

AEPFCO00208



A G H J K L | M N O
“ON °
1O-TOROE 71 oN one . ﬁ?&; B -Q:ng'o > 2SN ) NOTES
) ' 75’ —.— e —— e, & 2 0 0~ 718
’ ‘ ' _—_ ‘ 1rog - : e XD
J1pa-3 X A - - - \ N T ‘ i f - N '
py ; .
f 5 100 15 200
——
SCALE IN FEET
AP PR | 2
REFERENCE DRAWINGS |
| -30301-02 BOTTCM 4SH STORAGE CELL
3
4
!- Tanks @ 5
° "‘i ‘ A rder CanTrumian
y A .
AN A AT
. n 1
N \ \‘,' .
> ‘ lﬁf' U Wa %
= SN “‘ S A A T
| I\h“% STORAGE |
L.IJ‘ t . i 1
) ey
E 1 i':’{ L
S P - s
: ‘ rﬂﬂ:a E \ - = g 6
A N1 bicy 2
1{1° 3z
| Zlw ) §
m{ﬂ)‘é.‘an& \ — a ) R, w/
ROPOSED) D |
—~ Rame=—s5\ 20 oy 4 N |
e == “—_;-;':1-‘* R =N |’ | |
‘ = ‘ S
™ ! ——
— {4 :;:‘.F \ ;l
: 3L s | tssue Fom eip P
pppppppppppppppp
REVISIONS '
sthstra b LintCreekd 30200 -01. dgn
"THIS GRAWING IS THE PIR-DPEF{T‘T OF THE AMERICA |
ELECTRIC POWER SERVICE CORP, WD I3 LOANED
edp coMDITION THAT IT IS MOT TG BE
8 TIOM To AWY PERSOM WITHOUT THE B
oF Taz AEP SERVICE CORP. ,0r
Th T0 THEIR IWNTEREST
SWEPCO
FLINT CREEK
BENTON COUNTY AR
BOTTOM ASH POND
BOTTOM ASH STORAGE. CELL
’ LOCATION PLAN MAP  |®
pwe. No.  1-30301-01-A
| SCALENS MOTCD CIVIL EWGINEERTMG
Nor:u b HaYDEN |
AEP SERVICE CORP.
1 RIVERSIDE PLAZA
COLUMBUS, OH 43215
+ D Y S I L By 3 T T '
IGH0E94 CM .1 |2 IE- F,ﬂ |'5 LE- 7 |3|3 L IINCHES I fvt o N & ]

ShstruiFantCreekvashPond.dgn 21372006 7:05:55 AM
AEPFCO00209



PAM & DIIKE INSPFECTION REFPQRYT

PRIMARY & SECONDARY ASH POND AMS AT
FLINT CREEK POWER PLANT
BENTON COUNTY, AR

INSPECTION DATE Saptember 16, 2000

PREFARED BY | [ /. ¢, ( DATE . s S
whias & ‘§|Jnll.h P, r;' T _'Q"'{""_Z'"
Al [ :
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INTERAMRLUCUTION

ALPRE Cvmerican Flectie Pewer Serviee Conporation) Civil Engineeriog sdministers 1he
Vi [nspection and Maintenunee Proerany (DIMP) ot ARP faohities. As part of the DM,
stall o the peatechnival engincering section conducts dam and dike inspections sl ly.
Mo Wilm 12 Smith, PE. performed the 2007 nspeeten of the primary and seeomdary ush
(roud doms anthe Flint Creek Power Flaml "This seport is aoswnamaey ol the ispection and an
gswessneent af the general condition of the Beility. Appendes A presents phiotos thal sseee
taken during the mspection, Appenidis B contains completed ad Blank dwn inspection amd
mitistenanee © bocklisgs an oo poovided by ihe Staie c0 S rkansas. Appendis © pravides desian

chawvzoas ol the diovs and the i appurtsanees

Nr WL Gireg Carter of AER Plant Engineering. Region 3 joined &, Sonitd in the tnspection.
Ar. 1 3meen Roberlsen, masntenarce superimtendent af the Flint Creek PMlant. was the tacility
comtait. The nspection was perlesmed en Septober 16, 20048 Weather comditions were

overcast with Hehe winds, light rang and woperatures in the bey o id 700 070,

e | oprovides o plan vicw amd acrizl photograph of e pomary and secondary 2sh paiel
damy and apparlemances. Dirawing FUX-3, Shoeot 1 in Appendix O provides a plan view ar
the dusion of the doams and appuntenances. The ash ponds are divided isle 1wo
Dupwssdients in sevies, The primary fupper) ash pond dany 1s an 820-Feal Jong cross-valley
g on an wiaamed tribolary 1o Litle Fhind Creek, The sceoudny (loser) dam ig i 730-{enl
teng cross-volley dam on an adjacent st order steeam. The secondary impoandmen
discharges directly w the Little Fline Creek Reservoir, which is adjocent 1o boesh the peingny

and secalary ssh poml embuniomenns,

GENERAL INFORMATION

P2 o Beseryadr Pritnany snd Secsmdiny Ast Pomd Hrams ot Pling Creck
M 1o
FIwneT; AR meutbesiemn Blecte Posver Ca,

T ol e [t =100 Serucnany

Pawe | ot 3

AEPFCO00212
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specion,

SUMMARY OF VISUAL OBSERVATIONS

The summary o $he visual clservations presemtal heredn wses s be desertbe the goneral

apouarey ur congdition of an ofsersyd e aclivity erostructiee,

wid iy as ol s
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P 7

5

AEPFCO00213



CONDTHON QF DARM COMPONENT

e

[RER TSR

Salislactiny;

[Fninr:

AR

sienficsnt

[ sy ssie

A gondition o activity that is ceverilly Botier oe sdightly hetder than
whit b5 omitimally expected o0 antcpated Lm0 desisn o

W AlenAee poinl o view,

A comlinen o activine ahar gencrally meels whal s nennaliy

wapeeted o antivipaied om wdesign or manvennnee paind of view.

A cometition or cetvity thal is eenerally belmw whad s minimatiy

exprected or anticipated frmn adesign o mainienance pomt e view,

Aoreference deoan ohserved deficieney (e, erosion,  secpage,
vegrcltion. vied where the current mantenanes candition iy below
wiall is mermal or desived, b whicl is ot cwmenddy eansing coneem

Tratn wstructure salely er stabiliy point of view.

Aoreference oan ebworvod sletleleney (el erosion. seepage
vegertion. e} where fhe corrent naiemnee proegram bas pegleeted
e mmprove thee condition. Usually these conditioms have been

Tdentifed 1 previows imspectivae, but have not been eorreeted.

A weferenee (ovoan observed  defwicney (cg. erosion. seepae,

viepebatio, vl wlrere Ui curment iiantendney cendivion 14 above or

warrse than shal 15 ormal or desired. and which nue have alTeenad e
ahility wf fine ebserser Lo praperdy evaluawe the strdeture ve pantieular
area heinge observed or which may be o enneern rean s poctore sfely

ar stebility podnl ol i,

iGpae 3ol
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Nprillway Strociores

Fhe prigeipatl spillway an the primaey iapoeandinent is o conercte deop-iner structaee wilh
stop loos e conteol the crest clevation, Signifcent blockape of the inlet with tree branches
and vther vegetative debos was ooted, Some minae corrosion ol the melal components and
chipping of the conenete was alse ohsenved. oview of the areiially blocked mil=t s shownom
Phater b Ve primcipal spilisay aiso Tad signiticantiy high vepelation meladmg woody
semadatio prowvinge arseknd i as showitin Phedo 20 The placed has reportedls eleared e
Dlockage Trom the spillway inlet amd controlled the growth ot segatation sinee the e of

inspection.

The eorervoney sollway ot the primacy impotndment is o incised chanoel v nawral sround
ard wos gelive al the time of tospection. The spillway was ohserved w be o generally 1 te
ot corglition. This condition was primarily anributable 1o exsecssive, oadesivalie
veucetation vrowth inchuding a number o trevs over 24 teel o beight ofserved within the
eritranee and exiteqannels ol the spillway s shown iy Photo 30 The spillway contiol section
wits designed G have o riprop-lined weir as shova on Drawies FOX-30 Bhect | and FON-
29 sheel 20 Ve riprage lindng s observed o T disploced od sporadic alosy the war,
Thoaah the entire <pillway coull noche mspected dae G onsale aceess, U ragion of greatest
Mo twear the rieht lank. appearad stable. The plant hos reportedly eleared the vemetation

[romi thy cirserpreney spiliaay aetd cortrodled Torther growsh since the tme el isproction,

1w principal spilhway atihe sccondary impouncment. slown i Phetos & Qwcugh 6, consists
ol a comerate outlet stroctore svith o series ol horlzontal orilices mud @oweir thad diseharges to
an vpen eul channel, The coneree and ctal components of the sutled structure woere
abserved aod ioked In Fair comekition, Stoninicant prosthool sooods segetation, meloding v
trens uver 13 et in heicht was abserved adjacont to the ootlet souctare, finor grewttoel
waoshy vewetation wis observed growing just upstrenny of the wetr, The discharge chuannel
wis ik Faieand stable congdition. The paant Tues eeporfedly cleasend the sepelation iram e

spilhwey and contrelled Tacther growth sinee e iime oi lnspocion.

Page 4 ol B
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The emerpeney spiklsay o the secondary pomrdmaent, shoesoon Pluios e 5,0 oo
teised ehanuel inonatural ground ael sas et e acihe ime of inspection. The spillay
cuatrul sectiom was designed o hueee o npep-Ened weir as shown on Deawvines FUX-3, Sheet
1andd FUX-29 5hweet 20 The riprag lining, wis observed 1o he displiced and sooradie alony
Lher aappstrennt sidle ol the weirs The downstromey side bl been reeeatly excavaiad in

prepaviativn i reconsi uelion aeyvities. Novsipons of ctosion were obseryed.

Upstream Slopes

The upstrean stope ol the printary dum wies shserved w e i gonerady Tair e poer condition
bicause of cxeesdve uodesivable vepetation incloding o mamber s rees imoover 20 et n
Licaprhd o shoven i Pliodes 7 amd 8. Suhatantial porions of the slope and grones at e
prenry iy wene not odzservahle becawse of the sipnidicantiy toeagessivels everrmwn
vepelation, Mo observable sipns af slenghing, vrosion, oF slope matability were noted. The
wpstrestn wiobey of the primaey dsm o depictad in Photos 7 and 20 The plaot has eportedly
cloared the vegetation B e slope and grofie aned contralled Taether prowth sinee the tine

wd Trspection.

The upstremm slapse of the secondary G was observed by be in veneraliy fr condinem. Adl
wf the excestive wandy vegenation liwd Treen reeently cud as depicted e Photo B b
argricant veovtation wis olserved crowing through the riprap slope pretection, The riprap
sell appeared to be in good condition, but the condition was oot observable in sone areas
hecause ol demse vegctaiiv wrowing teroughoan So observable signs o sloehing, crosion.
or slopae tnstabilily were ootod, The upstream preins of The seeonedary da, st sionifivantdy
[ish vergtation, aie shown i Photes 1D amd 1Y The plant as reportedly cleared e
vejzetanon from e siope aod protos aod ecombmlod Tucther prowth sosee the gme oi

inspection,

Crosts
e swefoce ol the crest o the dam ia hard-packed canth amd used bor s chiieabo aceess, Lhe
crests ol the primary ool soecmda s insansments sere oted i far condiisn wath ne

e idenee ol migalimendt. seilement, oreesching. Dot wadominoe tulteoe o pomded witer

[Maruer 5l 4
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st shwoy i Phestes B3 o] B The plaot bos repaoniedly regesded the cresis o bt dams i

prslive dritee toseaed Lhe upstreant <bopes and o

since the e af mspection.

Brownstream Slopes

The dovmstrenm slope of de peimaey diae was noied b be i fuc condition. Me appacent
siune ol sloushing. eoosion. o slope nstalnhity were ohserved, bot sebstanial portions o e
slope were obseured by sigoificantly overross e epetation anel a few oreas wore covered by
vegeiilon thal was cicessively overprswn, Views althe slope acd groies at the soumary
o aee shoesan in Photos |3 (hesuel 21, The Litte Flint Creek Rescevair (also Kninvnag
Lake Flinl Creck Bavks up against both the primaey and secomdry dams, Phes prevented
spoction of appeoximale!y 21 vertteal Teet ol slope at the prinme s dann that swas below e

witter snefice al the pinwe ol inspection,

Uhe rirap e e exposed stope abave the watee sorlzce was in appuareotly geod condition.
byt the ewndition was nof observable in sonee atews hecause of signilicantly to exeessivedy
e eTenw i vepetation growing through it as shown i e phetes. The plant has sepurtedly
cleared the segctation Teom tag slepe and groins and controlled Tuether erowth sies the dme

ol inspection,

A eetive seep Tocated during o March 2000 mspection of e dewrestreant slope of the
primary divn, neay the foll groim and the water suvliaee, was searcluad Tor but could not be
formnd and was appacently dey, One roup of anieal burvess was tdentificd at the Telt
oy patream grone of the primary Divpotindivmenl, et i shes o Plsts 200 A active m-
srnnteh beelniv e was soted on e dosensweam slope af the ledl quarler of the Jam nea thy

cresl, Pheto 21 shows te hive and s active vse, Pl peesoone] Baean e applicationg of

insecbivide ag the hive during the inspection, The phaet hos repontedly backiiiled the wroup of

atlimad Ty s wnd clinsinated dwe beehive stnce il e ol mspecidan,

Bape a0

imvinadesd e patting aed pondine of water
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[he downstiesm slope o the sceondary damt wes neted e be il condition, Neoapparens

s o sloughimg, crosen. or slope mskibilily were ohszrved bol some partions o the slope
wire ebseurcd by sigmlemlly overgiown vegetdioa, Yy of the slope ond proms ot the
secondory i are show in Photos 22 throagh 130 The inndation of the dam by the Litle
Ulint Creck Rescevorr prevented mspection ol approsimately Tibvertien] feet o slope tha

s belese Thee ssanler sorfave o the Linse ul'inhputli:m.

The viprap en the expesed slope ol the secondary dw above the water serbee was
aprrenily pove] condition, bun the conciion sas non eliservisde msors areas becagse al
sipnt anly ovensrown vepetativy srowing throoeh icas shown o the photos. Al of the
largre trevs on the slope. except one everprec. had vecenthy heen cut as demonsivated in
Plhiotas 23 and 20 These twa pledss were @ken back-to-back an the mid siope avea am
tupether shew meost ot the slope. e dewnsiream wroing showed mo sigas eF erosjon, bud the
leat rredn hied a sudsimtizal oot of sigmieantly overgrowe segelubion grovwtln as shoawn
Phivin 25, The plant s eportedly clecme U the vepetation Trom the slope and eroing aimd

contrelled Turther growth sinee the tuae ufinspeetion.

Monitoring lnstrumentation

Three piceometers were dound o the ash pondd dioms, teee an the crest of the priemary dam and
ume ol the erest of e secondary, Tae presometers at U primsarty Qo were e Gor comlditiog.
The preremetar s e erest of he secondure Qo was hroken ol the sorlaee and the epening
wa buried wader @ Few taches of seil. Ve opening was duz oul as shown in Pheto 260 and
th pivsemeter wiviread, The plant fus peporiedly hind the pleromcter repaiced sinee the time

of 'lrLH'pi_'cl'lmL

ANSESSMENT OF RECENT INSTRUMENTATION DATA

The depths v the water suriaws wzd e the botroms of the theee picsometers at the ash pond
e wers measured during - mspoctien. The picsomeier wssand the right stde o7 the
privies iham Nk e depth toosaten of 220700 od oodepgl te oettom o S275 (0 The bettom
v Tt o soli Indicatioe some sediment Talae-up atthe prezemcter bt The depth i

vl ol iy piesoreder toseged the fed side s 22205 10 sid the depth to Doetlenm wag 42000

[M1ane 7 ol
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1. 4 he hottoon i iy piesometer was alsa soll Usiog the desspn wop slevation al the orest of
TSR eives aowater clevatien al approanately 1329410 ai the cresi ol the prinary
dum. This phrcatie surlace appears nommal siven that he upstecinn sty sirlige s o

abowt L1100 and e Jossarshienny woder surkiee was o B L1321

The preszonieter o e crese ob e sceomdany dane Lael aodopth o satder of 2163 (L and o
elopitd to Botleam of B3RO Lhe bettor vas noied sxsoll, Lsime the Jesipan top clevalion at
the crest of TTES 0 sives iowater elesatiom o appresinmately TUI 3 0 a0 e erenst ol the
secondary dam, TTis phevatic swrbiies wihim the secondury daey appears nornne given e
the uprsireamt water sarfge was at shour BT BRI, ane the dow pstream water surlivy

was el I 1,132 4148

CONCLUSIONS AND RECOMMENDATIONS

Hased on owr visual inspeciion and revicw of the mstrumemation indamastion avaslalde. 11 i
conciudoed that e pomiers and seeendary ash pead Jams were penerally in e congdition ot
e timie ol inspeetion with no gl of distress that wonde indicale possible Instability,

criesTs e sellianenl, misalie muent. Hlnlll.:h'llll;. ol ur:m!\'im_: ol e Jans,

Aseernary ol oue eeconunendattons for general maintenmiee and continued nuriering. s

well og any recommendations for vewadial activities, & prosided as Tollows:

Recommendations for General Mainfenance and Mouiforing Activitics

e Repalarly clear any bleckaae and maintain free How o the privcipal spillawey inlets sl
e prirary il secandary duams.

o Bopglary confrol gny brush andoor woody vegetatinn growtd an the emersesicy
spilliay channels an the prineary aed secondary dams.

»  Muintein vesetation by euiling al leust twice per vear, AL arcies where oo s el
teasible fo e mosyioe coutpiment. comtral s ceetatione with see b rimeees, pissgr
beush cutters. or siesilae spuipewent,. General seeetnmn comtro! shoaold extend] G 25
feet Leyond e orels, SApproendix D centaims reconinreided guicdelines cnheibigide

wse tocvonirel the groseth of Trush and waoody yegelation near cathen s

P 84
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o REinteam a pEsss cov e B arcns YTl FLPLap W oy ekl Crosie,

Pkt oy mened snovaal Buerowes woitls compaeted $1E weed mud madeh b estebish
E{I'CLHH COIVLT BNl 1 ]'E_'-_"\,'lllli.l'l' ]"..\.?‘:‘i."i-.

«  Manitor the riprap control seetion of e emerpeney spillways for signs of crosion
during, pertods at e dow.

] he dams sheuld B mspected by plan personae] guiterly and within 243 hoaes of
vnusual events such as seismiv activity or s sienilicant storm ey ent with the
ingpection documented ntaceerdance sl AEP Circolar ety CT-M-C1-0100 . For
e parpose ol thesa inspactions, o sianiwant slorm evend™ 1< dalimed s o storm that
results 1 three reches aemore of realull oz 24 hours, A haaak copy oF inspeciion
forms provided T the Srkansas Sail and Water Consers ation Conunissien s

mrovided at it ead b Appendis 13

Recommemiatinns for Remoedial Ackivitics

e  Nuone
Svharitted ly:
American Eleetric Power Rervice Corporation
Civil’Geotechnical Engincering
T
S HIENTE “an,
Loy ({ : 4 E'“ﬁlgﬂsﬂ.t
R [ =r| LoTtw g . mig o " =
'LL" LLL.- I :g?["{;‘ Q?ﬂ R E{'Il.l_..( ¢ ‘?i)
o 3 Vet 5
Willium K. Smith, P.E. M REGUSIERED G
: el Fair coer M
CicorecTuneal Lnginecs 5 r""'?erE‘.’;.’t.L.'E”L b
' . . L . Yo e MLl a
AL mervice Corparidion A O T
Arkansas Cortifiose 13511 T, oo, w8 Ly
S TR
WP - ""

B R
'Ir.l"." ) { i I_.
i g N -
Ay e
Fedro Amdyn, L
Mer. Ceviechmical Seclien
AR Surviee Corpor e

i Sl 0
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APPENDIX ]

Irspection Phitegraphs
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Phete L Priomary ash pond principal spallway with sipnificant blockage at inlet ard
minor corrosinn of steel and ¢hipping of cancrete components.
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.fﬂi'_i,.,., faiowre

-
S T

v T

Phete 2. Primary ash pond prineipal spellway with sigonicantly g and woely
vepelation growing mdgent foal
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Phote 3. Pritmary ash pond etmerzeney spillway, active, with cxeessive vegelatiun
aml riprug displaced trom the wen crest.

Photo b Secondary ash pomd principal and emcoreney spilbways with sienificant vesalation
£ prencipal and recent preparaiom o regonsteection o emerzency spillway.
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Phote 5. Secondary ash pond principal spilbway weir with oinee growth of woady
vepeltivn and active entergeney spillway prepaed for reconstruction.

© 4l I

T T
4k
e iy

Photo 6, Secondany ash pond principal spilbsay discharge chaonel was in
tair anud stabie conditien.
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Photo 7. Upstrenn slepe and right proin avea of primary diny with excessive anl
unelesirahle vegetanan.

rhr A d

Phote 8. Upstrcam slope of pomary dam, Yeoking right, will excessive and
aticm.

undesirahle vy
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Phuto 9. Upstream ledl geoin of prinnary o widh some recantly cul woody
vegehittion and seme remaining ol left of phate.

Plota WL Upstremin slope of secondary damy with cecuntly ot teey ul ledl grad
signifleant vepetation growing throwgh riprap.
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Phati T1 Upstecam pisli groin of sceondacy Jam with significantly overgrown
vegertion wrowing through riprap,

Phote 12, Upstronm left grom of secomdary dam with sipnaficantly overgrewn
vapclation,
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.

Phote 13, Crest of primary dam fvom near right abulisent, looking left, with miner
rutiing and ponched water.

Photis T4 Crest of secendary dam from near Lel obuteend Teoking cight, with minor
futting aned ponded water,
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Photo L3, Downstream right wroin ot primary dam in fair condation witlia miner
amouni of overgrown vegetation growing througli the riprap.

Moty b DIowastrenm left protn ol the prastary Gun with sigo ficantly o exeessively
eversrown serctation prowing through the rigrap.
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Photo 17, Dewnstream e proin of the primary dam, looking upsiream, with
signiticantly fo exeossively vergrw vegetation

Photo 18, Ohverview ol dowosteca slope of primary dec o fair condition,
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Phetts 19, Downsteean slope ei prinary darm wid signi ficantly overyrmwn voectation
and recenthy cut tree in foreeround.
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Phols 20 One group of saimal bumraws was ohserved a6 the downsteeunt leit groin of
the pristary ditin,
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Phato 21, An active n-rround Dechive was abserved on the downstream slope of the
nromaey wsh paod dam.

hotn 22, Dowastream right aroon al secomdary Jum with significantly overprown
vageli e,
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Phote 23, Doswnstream slope of secondary azh pond dam, looking right, with recently
et tress i Toreground and some significamly overgrown vepctaton,

PMhote 24, Downstream slone of secondary dum, lanking 141, with e Incge e
reroav ing aned sipniticantly hish vegetnhion growiog throsth the riprap,
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vepekittion proventing a thorough inspection,

LTI
L]
L
' —
w

B
=
. 1 L
o) E
== . [ ' =
T
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\ e

Fhato 26, The pdezoemeter at the crest of e seeondary danu was burizd wader o tew
inches of seil, dug out, and readd.

Phee 25, Downstream et groin at secondary dam with significantly svergrawn
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APEFNDIX [V

Cruideliones Tor Nerrieide Use on Earthen Pams
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KECOMNMENDBATIONS ON WERDICEDE USE TO CONBIROL
VEGETATION ON EARTHEN D ARMS

HERBICIDE APPLICATION RECOMMENDATIONS

Wnd diree e it speed alienald Le pmoaritor e duing apgrdivation ol the herbicides o onimimiee drifl ine
arcas of congeny, Drfd o et bBcices o -t l aeess s alba Jdependent on tae evaporation e of e
pestivide: tlu s ey, mosid uppdicataon of e horbieides during the bubtest part of the oy, shen svapossdieon is
lighe=t. I s reccmmeneieded thit the et dioples side copsisteinl swith odequate coversge of he Perbicicde e
wstl 1o finther e e deitt, Blaeler spray vohmies iypealby reuee Jollas wells e sppplicid e of
erbicishes oa tlhe corthen dams shuandd e delay ol G rinfall is expocled witkin 23 s 1o fooher vedoue the
et ot hepBicides o e adjacent water badies. ' The herbivides shontd be mised mud “oauled mla e sy
s i ermangde vy irci g dam hocaliens I ensuee that potential spills won'tenler he agquatic systen.
When easilale, atilice indis idaal plantireatments. e mreatimens ol individeal plants waonld reduce thy
satluneyg o Tierbicice vequi el inthe control of dam vepennion which coald resalt B lower gt s desecinled
wath the sesetatioomaazemen: plan, nooddicaen, adverse impacts to beasfivial no-fargst plant species undl
iuatie spocies wirthd be aninimired due Loke avod@imee o ewwosine sl L dwer pofential for drill acel
runnti. £mcs ao carthen dam bas been treated with herbicide, estalbdish o neantenanee plo Or redacee the
[wetentisl etk large seate herbicieie applivaiomg, The establisheeens of o mewing aud irmiming seheduls
cnvll b berelieial to 1 espaklisbwenr ol nabive paasses doebs, amd witdthowees o the carthen dams. b
prrerrnoion af weasses oy b ihese mesbodds woonll redoce e ineasion of seoody veeetution ansd peduce e
v Foag mlAitiosal Rerkicice spplicatiane. Shoabd e wse of Derlivides e recwined in e Jutoee, applicaiions
a3 b iache claning e carly sweeessionad stagtes so that indivilual ghnt teatments vauled b
ceornnabeally wmd hogisticatly Teusihe.

THREATENED AND ENBANGERELD SPECIES CONCERNS

Aveardling e Federaf Meceionde. Pimgeeide. e Besfonrleide Jes the wse of hechicides must comply with
the Endwneered Specivs Aot Ao fie measures proposed herein sheuld minimize adverse gty ‘o
b s il resoueves ineenenal, sprecial prociwizon e should Te kon Lo eisune that aebversy

ingaets fo sare, theailensd, ard eoelnipered spocies arz asoiled.

RRUSH CONTROE HERBICIDES FOR USE ON DAMS (EXCEFPT AS NOTED)

Tl Collowing kst of herlivides confidng ehetivals ol forp lahens knewn te de cilfvctive in the eonlee: of
vepttion vpicadly foand graveng om apen 2nd preveansly distorbed habitals, siwclar L the vosetatow
s wTiors e s e bed b T weosdme ont i Cheses Besby eides are alsoe ki ol o tosicity
werresls tal aend spatee arcanizss amd e not ko o leaeh Bres groumed ek surlace waters, The

iy g abivn of fhe recomenenslations Sercin, during e application o tee Tullusinge Teiacides
s et dsent with e herbiside's lahel, shosbd mirimize advor e iopacts i sl od widbits sesorees
ehg A aronnged the dinn 7 Tz Tollowing list ol heebicides is certaimly aot all-inelesive as gew heeliciles are
cimsisiently heing atrodneed.

2,080 CAmwerican Beand 2,4-T5, DAL FIVM, Weedar 50

2D - Bivinkenep s yaeenie acidd s inlesdoeed i T8930 aed st neoal wakely waad
Borkicwle 1 the werkl R GilTs s maedactargrs poodyee 202002 il the Bzt od Bonmualalions
abeve ame meluded imE poopreviche caoamples, 71 seleetive hei i thak s vsesd 1a contral
Lruad st hsrbacgoue planls The sallduaubabions oF 2 DHae refatively nioa-tedc do Tesh and
wildlle specivs, Fiavewver, e caer Tarmalazwns of 200 Tre texie i fivh, Thesefore, v e usye

Tane il

[ P T It RTETR Y NPU, DA R BT o T T B YT RN ST R LA VTR T T

AEPFCO002580



ol the coter Fombatioes, <8 20 0V inothe control of vepetotian o dams, The 200Dy salt Remualutions
g maed b evmre] he cldor Gdoer sgrced o, w il (Sedes i thiscls

U drwaaen Sppe ), rrorming glony (o spp. ) peisan ivy EF ieoeigideoir dadivany ) wilkl oose

[ Res wpp ) Vieeinio creeper Gfethone ey auingaefe i) ragweed {dmbeorns spp ) cocklebur
Cdi w3, Bnssbun (s e (Sadvadi kafe), sund sl ower (8 edemilon sup.).

Glyphosate {Aceord, Aquamaster, Glypro, Fondmaster, Rodea)

Clyphosany is 1 beogu-spectrum, msslective, g emee erhicvide vsed o conlrol prisses heodleal
wends, and Wty phinss, Because 23 sale is o cead-gpeetem berliside, are shosbd be ke
g appEicacions o aninio i adverse Jngmicts o prsyes o natae wepetation impoertiat for
crosiom central amed stalbizaiom of carlion daos. Celyphosie 5w teoeontrob dogs oed (e
o e CAeee sppe ), ook d Ceerei s b siant rood {deserd v,

s e dat { Aty spp ). swoeet nn [f.f-.fm',- forerede .l.'{p'.l'_:."_r'."flr.l'_ll. SR LN Ity acidoedalivy,
wiltoww, cacklebnr, s Tewer Al spa L alligatovwe s Clvermerthera pilffeedradldesd catlait
CUpedze appa . Bloekberme SRabur spp), kadew § P perntg dedwarad, wmevsuel e {Lanfeced sppl), black
[z st i peelndooeg cia], peesinmunn (e e, oa ild sose, Busskin olive [Seegany
suntnidFebiony, Chimese tallow {Sapfanr sehfferiag], wax

e § A el corivordd, and snmug (Rive spp.d.

ITmazapyr {(Arsenal, Chopper, Habitat, Stulker)

Latazagivr i o o l-speetinm, mmscleetive, syseemis Rerbicide wsed w0 gemned atiial wnd porcaniil
prasses, Broadleal e gy plante, woody plants. and eiparian and aguaite plams. Bacas

inth 2 s b Do specteun heebicicle, wiave shonkid ke aken during applicatioos

Lev minamize slverse impinets 10 pEeses ancd oalied sogeaion anparsmt for cresion contrel asd
stahilization b cartbon dams, Tazapyr is weed o condrod gant reed, ragweed, thisile, cocklebar,
saltasl (ledrfor spp L grecubeinr (i s ) Boieeysockle, mmoring glory, puison vy, wild rose,
Koo, gt wrge e (U cacfeenad, wild grape (T70s sppc )k (s =omd, mapee.
Lilack lecust, beex clder, chimabermy {40 amcdarach), Chinese talliow, cotlunweod § Mo
defterisiond Gewent, el §Cens sppe ], eeatborn [ ratocg i sppd, nallwrny

Chferns spp b osk, poasiouon (fesporos spol, pine (Ffuas spe ) privet (LG estrens

gisacicanh Rasstn ulivas, sabicedar, sumac, swevlemn, live-nb-Tizas en Gt

alteisimh, Vacedzioa sppe. saomy e, wiliew, and yaupna (e vaeiforial,

Fosaomime Aimmaosium (Krenite)

Cownmviowe asmmoeium is nsed 1¢ coneal 'mush alomg Lipgaaey rights-olf=winy, railod vighis el sy,
incdustrial siies, st ze areas, 2l otiliey and pieeline rights-eMoay, s weed o contral windy
sprecios sech as aak. vne, s, sweatgom, Chinese adlow clin, wild grpe, wild pese, s camare.
szl frec—at-he o IE e abean gsed A0 eombmation witle meisnliron metel (Eseorn XY e oot
el red ealar fowngreeny viegingan) wee-o-heaven, ashe el el mapie. Fosainine ammoniom
P4 b tsed wothe Bnaz T (Azsenal 1 tn comtre ]l Anwrivan eangybe ey (0wl g ioune]
Faveliliin (Morcefieeria aeidvstal, reefniim sppe. wannm ke, o g hice,

Eheck o, degwinnd, G maphe, sassalins (Sosgfeos sivn o) omd willow,

Metsulfaron Mathyb{Escort XF)

Faoorl NP s i sclective proe- e postonareenee berbicioe nsed we control brogd leat herlsioeous gl
Wity speiies, 180 e e o coanel cockichar, Tilsekbures (R spp L thistle, sanllower,
Tomenseckle, wibe vose, asa, Mk locuee comteinedod sistern rad e vl

Tovck e s 4 e e Biwchien, oo Serry, wild e cih, @ s v 2o, Chacdiora poaiforag,
maple, suwpnm, fegg-cl=leas on Frecfifnm ajpe and wiiloay

Lo Irdeancdsl do & LN Do clan 10 togueestly land Azl s Weachin v conn | dis
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Prigpmat (Heward)

CHguat is @ noneseheclive contaen heicide aaed By contre | upuaaei amd berresirial soeetation.
Adthoush digual is osie o nguatie foveriehrates, it is aceeptalsle e aguatic wse becanse i guickly
Finncls to < oil and suspeiidan sedonents in the swoder awever, carg sinnbd b Gl white applyinge
diiguat ses that clireat comtaet seith wiater Risdies is gvoided, Bre edadition, Jiguat san b nxic 0 many
pratss species tmd siher vepetackan il may e beneficial in the control el dam crosion. Niguat
slicuhd e applivd 10 mimmiza impaeis wodesirad, Tenetical vegeotion.

BHUSH CONTROL HERBTCIEES T2y AYOTID ON DAMS

The foilowing list of herbivides eomaing ghenivals sl fermulations known ta be eflierive i the control of
ke vegetatiom in habitars simia o Thise Found on cathen dans. Plosweser, becase thay are knew e
FeaTr thiessugdt He el aod necumulibe i grouned el suefaee waters or are Kamen o e 1osg o il
adpaiame, eir ase sTwuld e seaiced i ghe eoneral of diom veeelagion.

Clopyralid (Reeluim, Stinger, and Traoshing)

Altimgh epyralid exbinis 3 kwy oatoily o fereskind and aquatic orgoisms, W0is highiy mebile m
the soils md cone contameaane swelee and prownd woler swivich e e wsed Dor ivigalioe
srinkinge pucpases. Feemse of the proximiny of dome toowoates, 3t s pecoipmenihed that e wse of
clepvrahid e avenided an o coetiel ol veyetidion an dans.

Clopyralid wigh 2,4-1 or MCPA-EHE (Curtail and Curtail M)

il and CurGid 3 e herbicnls fomlations shich wse clopsealil as or gty ¢ nnereim.
Curlail codains olopreeralicl witn 24-00 wlile Coriail Moconbons claperadid seith MOPA-ENTE
Iecauns beeth Foomuateons comtain cloparalis, it is reeommendal that the tee of Cuoailand Curtail
W) be e cided in e contrel ol vegetition nn dms.

Glyphosate

Alongh ey phosate is practcadly pon-oase o oaquitic organisms, catain anfaants addeil o some
terrzstrial formulutions of glyphosate mve hoen shown e be Bighly tesic woaguatic speeies

amud amgiiiisn s, Nen-iigoatic fonnulatians ok phesale (heemd 5P Accaed KRT. Gly phomins,
Cilyoro P, Honeha, Boundugs, Teucidowad sloehd e dvoided innhe comieel ol veretiiion on
ez, T del REen, wler B o lmions coptaining sivphosnte combined woah 20010 0 dieamla
(Campaign, Fal wwmuater, Landmaster 11 slou Ty asoideLunless Inbeled for woguatic ase.

Picloram {Tordon 22K, Tordan K)

Adthenmele preloram eshikins i fos sty o b restiab b s ic aneanisms, it s lighly mebile in
the soils wimd can copmaminate socfwee wnd wrowead water wlhicle mas Y ased foe irngstien anel
drinking porpeses, Tecause o Cthe prosanity of dane oowater, it s recnnmended Uit e oseof
pichrars e oncided in the comtrel af vossetation i dams,

Picloram with 2,033 {Grarenn PHY, Pathway, Tordon RTU, Toerdow FIE)
Becimss pleierast 5 ostrenely melle s e soil paoribe md i haewn o leaeh oo sctice umd

st water, Qs recomeresdn 0 e was o Gaoean 7oL sy, Tordim REEL aied Tasdon
PO B v el it conntrul cF ve et aen o danms,
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Triclupyr (Garlen 324, Garlow 4, Pathiinder 1, Raoedy)
Abihwingh trielapyr achibivs a Jow Llanicily e beeresirial and poeatie mpgmising, itis hehly mobiie i
the soi s umd eom comtanting e sw e oosl ground wier whieh may e wsed Tor vigation an:d

Jrinking puzpuses . Fecaese ol progiminye of dams toowaer, it is ceanmmended deal e wse ul
trickopyr beaveided n e comlrol ul veaetution on dams.

Triclopyr with 2,513 (Crosshow}

Crastho s taxie o fland deifl or conad? could isdversely impoct tish amed aguabic plass wéaeent
o daens, Avvedd the e of Crossbos 300 e coestoel ol vegetalivnm e dam:.

Trickupyr with {lopyralish (Hedeem RA&F)

Hecinse wivlerpan and opynlid e eatemels mabils in tw sl profile and are B o leqel:

il swrtae aock gronmd water, W08 focommended thit the wse o Baedeeen TS e nsonded nthe
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Permir number, ARDOITE4Z
AUTHORIFATION TO DISCHARGE WASTEWATER UNDER
THE KATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM AND
THE ARKANSAS WATEFR AND AIR POLLUTION CONTROL ACT

In accordance with the provisions of the Arkansas Water and Aar Pollunion Contral Act {Act 372
of 1949 as amended, Ark. Code Ann. S-4-101 et seq 3 and the Clean Water Act {33 US.C 1251
gl seq). b

Amenrican Flecteie Power

Southwestern Elegtric Power Company {5SWEPCO} -Flint Creek Power Plant

21797 SWEPCO Plant Road

Geotry, AR 72734

15 authorized to dischirge trom a facility located at approximately 3 mules southwest of Gentry,
im Sections 4, 3 8 and 18, Townsinp 18 North, Range 33 West in Bentun County, Arkansas.

Latitude: 365 157 227 Longitude: 947 317 297
o receiving waters nametl.

SWEPCO Reservorr, thenge 1o Litile Fhint Creek, thence 1o Flint Creck 1n S¢mment 3) of the
Arkansas River Basin.

The outfalls are located at the following coordinates:
Qurtull 001, Laritude. 367 147 007 Longitde: 947 33 027
Outfall 101: Latitude: 367 157 03" Longitude: 947 317 357

Ouefall 401 Latitude: 367 157 277 Longitude: 947 317 327

Discharge shall be in accordance wiath effluent imitations, monnenng requirements, and other
comditions set forth in Paces L 1L L and [V hereof.

The response (@ commaents is attached to this final permit.
This permit shall become effective on March 1, 2006
This penmit and the authenzation to discharge shall expire at midnight, Februany 28, 2011
Signed this 31st day of January 2006
Manio Maner, PIE

Chiel, Water Division
Arkansas Depantment of Enviranmental Quality

FoOnTI3E s Permit 130070
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PARIT I
FERMIT REQUIREMENTS

Poermil nomber: ARIKILITHS?

Fage 1ol Purt 1A

SECTION A, EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS: GUTFALL ] - S3WEPT(Q

Resemvoir dischanse

Truring the period beginning on strectinve date amd lasting until date of expication. the pemuties is authonzed o discharge fram

auttall szrial number G010 Such discharses shall be limited and monitoned by the pemittee as spacificd helow

EMlucni £ haractoristics Dhisch Limifatisnyg Monitoring Heguirginents
Mss Concenimtian
¢Ibsiday . unless tmigd. unless Froquency Swmple Ty
ol dse specilicd) othenvise specified)
Mol il Muorrhh il
Aver Mux Avp, i
Flow ' MiA MA F.eport Fcpond Lot o us Hecornd
- Manitnuty At e il
pH MfA IiA T 0O e Oncefa ock Gl
I Report monthlx sverage amd doily nesimoom as MO Tleoe shall be wmiotained o daily gy comge Mew of at least 2 cs 0129 MGDY

Muw throagh spillway overlows ., seepage. ar punmping inw Little Flu Crech,

There sl e o disclirge el distincthy visible solids. scunron foanol o persisten mdms. non slell there De s et of slonme. bamam
depasils or shaddee banks, No visdibe shoeen g Sheen means an iddescent sppoirance on D sorthce of (he water),

Samples taken i compliooes with the motitoring requireitients specitcd above shall be tiken at the QutEall 201, at the wer
located at the property lioe in Little Flint Crack

I WP S Pemml A RACATRD
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PARIT I

FERMIT REQUIREMENTS

Foermil nomber: ARIKIITH4?

Page Tal Pard 14

SECTION A, EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS: OUTFALL 1091 - combined
wastewareT (bottom ash dischungs. low volume woastowater. and stomt water runoff™_inchidimg coal pile runeli. and teated
marncipal wastewader rom the Citv of Goenlno **)

Irwining the peried bepinning on efective date and lasting until date of ewpiration the penmitfec is authonized o discharpe from

oulladl serial onmber 101, Such discharges shall be Tmoied sud moninaned by the pemaitree as specificd below

Efflueni Characierisics Dixcharge Limmitutisns Monzioring Reguircmenis
Muss Concentstign
tlbsiday. nnless tmefl, unless Froquoney Samply vpe
olhenvise specificid) olhemise specificd)
Slonthly Craily Moty Daily
Ave, M Ave, Mk
Flow’ MiA MiA Rueport Ruepon Continueus Boevord
Todal Suspeided solids (TS MA b A 25 13 CHireda ock Crub
Ol s Oreise (0 & 03] MrA MfA 1 b Onged 2 moauhs Gk
oH NiA NiA "'::_'r‘]";_’::_’“ ""ff_“]’:‘lll'_"‘ Oncefweck Grib
Chmonic Riomonitoring: MNia MSA A NA onzelgiaer 24-hr composile
Piniephales pramelas (Chrpnic)’ T Averc
Puass/Fail Lethaline (7 -das NOEC) TLEGE Rupen {Pass=1Fil=1 oTzc e H-Ir composile
PuassFail Orowib (7 -due NOECTTGRGC Fopon (Pass=11TFuwl=1 oncefuancr 24-Ir composing
Sancival (74kn NOEC) TOPAC Repn s olzefguiAer 24-lir composile
Coellicien of Warinwn TOPOC Ropor 4 R RS [THT 51y 24-hr composine
Grow th ¢ Tl MOEC) TPRLC Ropotl oS 2d-hr composite
Cerinditphnia dubia {Chronici® F-Dhiv A erapw
Pase/ Tl Laothalily {7-din O8O TP Repa (Pass-1:1501- 1 Dusefquaeice 2h-lie composite
Puss il Pradhaclion (7-dan XOECTTORSR Ropar cPass 177500 1 VISR 2L-Tie composite
=unovianl [Tk SOEC TORSE Bepon VY| MO TTH] ) (g 2H-Nr compoang
Cogfiicien of Varaon TORME Repon e onsenT 24-Ir composie
Feproducticn 4 T-diny ROEC) TRPIE Fepon '™ anzo‘guiner 24-hr composie
. See Codition Mo, & of Part 1L
** The Ciry of Gontrn dischorses et oz gl eflloene, subgect o the limmatiens of 315 MPDES Pennil S0, ARDGXESd moo Flim

ek Power Planr s prmams oslopand, Fliot Creek Poser Pl bears no respangilsiling [or the gquality of the Oy of Gentee's
ciFluent or for ans drzalinest ol Thal e,

I Eepor monthl sverage amd daily nescimom as kGO,

[E)

See Comdition Ko, 4 of Pan N {Biomonitonng Rogquircments).

Tl slill e no discburge o distincth visible solids, scan e oo ol persstent oo, oar glell theee be ans formation of slioe, boton
depasis ar shilee Banks, Mo wistble shedm S Ieon moing s pescant appoarinze o e sorlnoe of the wiater).

Samples taken i compliones with the monitoring requirciments specitied above shall be taken at the dischargy Brom the

secondany ash pood {nal freatmenn anie).

I 5P S Pemml A RNCATED
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Fermil nomber: ARHL 842
Page 3ol Purd 14

PARIT I
FERMIT REQUIREMENTS

SECTION A, EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS: OUTFALL 41 - once througsh
conling water

Triring the period beginning o cffectinve date and lasting untld date of expiration. the pemutles is awthonzed o discharge from
outtall serial number 401, Such discharses shall be limited and monitoned by the pemittee as spacificd helow

EMlucni £ haractoristics Dhisch Limifatisnyg
Mss Concenimion
¢Ibsiday . unless tmigd. unless Froquency Swmple Ty
ol dse specilicd) othenvise specified)
Mol il Muorrhh il
Aver Mux Avp, i
I-law M A MAA JMIMGL | A0 MO | Comliiious Fecoid®
Tolal Residual Chloringt TRE Y RPN fr2 £ NEA 2 ol CInggta qek G’
o rature' MSA M NiA 124 XF Contlingous Record
ol NAA NiA Minimpn Masimpm Oneem cok Grl
AV YAl R
Chronic Biomoenitoring” NS (A A A CHCC/LIer 2d=hr conposing
Bimephales prromelias l[(.'hl'ﬂ-@" Talkiy Avenipe
Pose /Tl Lothality 7-dop NOEC) TLBAC Bepont (Pass=0Twl=1 DNGCATLELIS T 24-Ir composing
Foss il Growaby  Tdone MOLCYTORASC Buepod ¢ Fass—100wl-1 ) AT [ TwaliT (T 0 24-hr composng
Sorival (T<kn NORCHTOPGC Hepon Y RJITE MR 1 2 -l coenposing
Cogicicu of o TR Hepr i DUECAQuARSE 2l coenposng
Gl g 7= NCGEC ) TR Huporn QIS AqUiIner 24-Nir composie
Cerinduphniz dubia (Chronicy” T Avcraue
Puss A ail Loethadine ¢ F-das SOECTLE Hupon {Phass=17Finl=1) el (st THT, F3 2=l compesie
PassHail Frodagetion (7w XORCTGIAR Huepat (Hiss=1Fnl=1) QNECApIter 2=l composite
Sarival (7-doy NOFEC) TOPAE Ropor i QNECAUiLIteT 24-Ir composine
Covlfuien of Yarwn TQPI B Rupom 4 LIPCCAUELACT 24-Tir conposig
Reproduction 4 7-dis MOEC THPB Fuepon ' CHICCAUEICT 24-hr composne
* Flomwy mieasurg o ints oy e colouliatzd usiog pump reoonds.
1 Sco Comdinon No. 7 of Pan L Totld Residisl Chlarios slall oo be discharged Prom am single sereriling ol Foer mere 1w 2
hours e day.
1 lostinkimsos daxinmm
i Samplc nmst be epresentative of peoods of chlonination.
1 Temperinre nis be mcasined 20 1he condenser discluree, Dails anasi oo iemperdnre shill be e biphest diihe Mows-weizlhned
teniperture cloulated Ror the mwa b

"h

See Condinon Mo, 1 of Pan [ Biomaenitering Reguirsments).

Thera shall e oo dischiaeze of distmcth s isible solids, soum or foam ol persestent i, oor slell there be s foondicn of sline, Daom
deposits o sindeg bunks No visble shoc  Sheen means joviodesoent sppoaransy on 1162 surfiee of the waigr).

Samples taken in compliange with the monitonng reguirements speciticd above shall Be aken at Ouifall 41, poar o discharg:
13 SWEPCQ Reservorr.

I WP S Pemml A RACATRD
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Pormit muuber: AR THA2
Fape | of Par 1B

SECTION B, SCIHLEDTULE OF (COMPLIANCE

The permittee shall achieve compliance with the effluent limitations specitied for discharues in
accordance with the followinge schedule:

Compliance 1s required on the effective date of the permint,

The permittee shall comply with the Cooling Water [nfake regulations Tound in Title 40 Code of
Federal Regulations Part 125 Subpant 1 These regulations include, but are not limited to the
following provisions:

a. The permittee shall submit two copies of the Proposal for [nformation Collection to the
NPDES Branch of the Water Division prier to the stan of information collection
activities, and,

b, The penuttee shall submit two copies of the completed Comprehensive Demonstraunon
Study to the NPDES Branch of the Water Division prior to January 7. 2008 (or on ur
Petore the federal deadline thar the EPA may recstablish tor complyving wath the
requnrements of 40 CER 1285 Subpan 1)) The permittee shall meet all other applicable
requnrements ot this rezulaion.

FoOnTI3E s Permit 130070
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Permit Number AR0037842
Page 1 of Part I

PART II
STANDARD CONDITIONS

SECTION A - GENERAL CONDITIONS

1. Duty to Comply

The permittee must comply with all conditions of this permit. Any permit noncompliance
constitutes a violation of the federal Clean Water Act and the Arkansas Water and Air Pollution
Control Act and is grounds for enforcement action; for permit termination, revocation and
reissuance, or modification; or for denial of a permit renewal application. Any values reported in
the required Discharge Monitoring Report which are in excess of an effluent limitation
specified in Part I shall constitute evidence of violation of such effluent limitation and of this
permit.

2. Penalties for Violations of Permit Conditions

The Arkansas Water and Air Pollution Control Act provides that any person who violates any
provisions of a permit issued under the Act shall be guilty of a misdemeanor and upon conviction
thereof shall be subject to imprisonment for not more than one (1) year, or a fine of not more than
ten thousand dollars ($10,000) or by both such fine and imprisonment for each day of such
violation. Any person who violates any provision of a permit issued under the Act may also be
subject to civil penalty in such amount as the court shall find appropriate, not to exceed ten
thousand dollars ($10,000) for each day of such violation. The fact that any such violation may
constitute a misdemeanor shall not be a bar to the maintenance of such civil action.

3. Permit Actions

This permit may be modified, revoked and reissued, or terminated for cause including, but not
limited to the following:

a. Violation of any terms or conditions of this permit; or

b. Obtaining this permit by misrepresentation or failure to disclose fully all relevant facts; or

c. A change in any conditions that requires either a temporary or permanent reduction or
elimination of the authorized discharge; or

d. A determination that the permitted activity endangers human health or the environment and
can only be regulated to acceptable levels by permit modification or termination.

e. Failure of the permittee to comply with the provisions of APCEC Regulation No. 9 (Permit
fees) as required by condition II A.10 herein.

The filing of a request by the permittee for a permit modification, revocation and reissuance, or

termination, or a notification of planned changes or anticipated noncompliance, does not stay any
permit condition.

E:ANPDES\Permit\AR0037842
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Permit Number AR0037842
Page 2 of Part I

4. Toxic Pollutants

Notwithstanding Part II. A3, if any toxic effluent standard or prohibition (including any schedule
of compliance specified in such effluent standard or prohibition) is promulgated under Regulation
No. 2, as amended, (regulation establishing water quality standards for surface waters of the State
of Arkansas) or Section 307(a) of the Clean Water Act for a toxic pollutant which is present in the
discharge and that standard or prohibition is more stringent than any limitations on the pollutant in
this permit, this permit shall be modified or revoked and reissued to conform to the toxic effluent
standards or prohibition and the permittee so notified.

The permittee shall comply with effluent standards, narrative criteria, or prohibitions established
under Regulation No. 2 (Arkansas Water Quality Standards), as amended, or Section 307 (a) of the
Clean Water Act for toxic pollutants within the time provided in the regulations that establish those
standards or prohibitions, even if the permit has not yet been modified to incorporate the
requirement.

S. Civil and Criminal Liability

Except as provided in permit conditions on “Bypassing” (Part 11.B.4.a.), and “Upsets” (Part
I1.B.5.b), nothing in this permit shall be construed to relieve the permittee from civil or criminal
penalties for noncompliance. Any false or materially misleading representation or concealment of
information required to be reported by the provisions of this permit or applicable state and federal
statues or regulations which defeats the regulatory purposes of the permit may subject the
permittee to criminal enforcement pursuant to the Arkansas Water and Air Pollution Control Act
(Act 472 of 1949, as amended).

6. Qil and Hazardous Substance Liability

Nothing in this permit shall be construed to preclude the institution of any legal action or relieve
the permittee from any responsibilities, liabilities, or penalties to which the permittee is or may be
subject under Section 311 of the Clean Water Act.

7. State Laws
Nothing in this permit shall be construed to preclude the institution of any legal action or relieve
the permittee from any responsibilities, liabilities or penalties established pursuant to any

applicable State law or regulation under authority preserved by Section 510 of the Clean Water
Act.

E:\NPDES\Permit\ AR0037842
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Permit Number AR0037842
Page 3 of Part I

8. Property Rights

The issuance of this permit does not convey any property rights of any sort, or any exclusive
privileges, nor does it authorize any exclusive privileges, nor does it authorize any injury to private
property or any invasion of personal rights, nor any infringement of Federal, State or local laws or
regulations.

9, Severability

The provisions of this permit are severable, and if any provision of this permit, or the application
of any provisions of this permit to any circumstance is held invalid, the application of such
provision to other circumstances, and the remainder of this permit, shall not be affected thereby.

10.  Permit Fees

The permittee shall comply with all applicable permit fee requirements for wastewater discharge
permits as described in APCEC Regulation No. 9 (Regulation for the Fee System for
Environmental Permits). Failure to promptly remit all required fees shall be grounds for the
Director to initiate action to terminate this permit under the provisions of 40 CFR 122.64 and
124.5 (d), as adopted in APCEC Regulation No. 6 and the provisions of APCEC Regulation No. 8.
SECTION B - OPERATION AND MAINTENANCE OF POLLUTION CONTROLS

1. Proper Operation and Maintenance

a. The permittee shall at all times properly operate and maintain all facilities and systems of
treatment and control (and related appurtenances) which are installed or used by the
permittee to achieve compliance with the conditions of this permit. Proper operation and
maintenance also includes adequate laboratory controls and appropriate quality assurance
procedures. This provision requires the operation of backup or auxiliary facilities or similar
systems which are installed by a permittee only when the operation is necessary to achieve
compliance with the conditions of the permit.

b. The permittee shall provide an adequate operating staff which is duly qualified to carryout
operation, maintenance and testing functions required to insure compliance with the
conditions of this permit.

2. Need to Halt or Reduce not a Defense

It shall not be a defense for a permittee in an enforcement action that it would have been necessary
to halt or reduce the permitted activity in order to maintain compliance with the conditions of this
permit. Upon reduction, loss, or failure of the treatment facility, the permittee shall, to the extent
necessary to maintain compliance with its permit, control production or discharges or both until the
facility is restored or an alternative method of treatment is provided. This requirement applies, for
example, when the primary source of power for the treatment facility is reduced, is lost, or
alternate power supply fails.

E:\NPDES\Permit\ AR0037842
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Permit Number AR0037842
Page 4 of Part II

3. Duty to Mitigate

The permittee shall take all reasonable steps to minimize or prevent any discharge in violation of
this permit which has a reasonable likelihood of adversely affecting human health or the
environment, or the water receiving the discharge.

4. Bypass of Treatment Facilities

a. Bypass not exceeding limitation.

The permittee may allow any bypass to occur which does not cause effluent limitations to
be exceeded, but only if it also is for essential maintenance to assure efficient operation.
These bypasses are not subject to the provisions of Part II.B 4.b.and 4 c.

b. Notice

(1) Anticipated bypass. If the permittee knows in advance of the need for a bypass, it shall
submit prior notice, if possible at least ten days before the date of the bypass.
(2) Unanticipated bypass. The permittee shall submit notice of an unanticipated bypass as
required in part I1.D.6 (24-hour notice).

c. Prohibition of bypass

(1) Bypass is prohibited and the Director may take enforcement action against a permittee
for bypass, unless:

(a) Bypass was unavoidable to prevent loss of life, personal injury, or severe property
damage;

(b) There were no feasible alternatives to the bypass, such as the use of auxiliary
treatment facilities, retention of untreated wastes, or maintenance during normal
periods of equipment downtime. This condition is not satisfied if the permittee could
have installed adequate backup equipment to prevent a bypass which occurred
during normal or preventive maintenance; and

(c) The permittee submitted notices as required by Part [1.B.4.b.

(2) The Director may approve an anticipated bypass, after considering its adverse effects, if
the Director determines that it will meet the three conditions listed above in Part
1.B.4.¢(1).

5. Upset Conditions

a. Effect of an upset. An upset constitutes an affirmative defense to an action brought for
noncompliance with such technology based permit effluent limitations if the requirements
of Part I1.B.5.b of this section are met. No determination made during administrative
review of claims that noncompliance was caused by upset, and before an action for
noncompliance, is final administrative action subject to judicial review.

E:\NPDES\Permit\ AR0037842
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Permit Number AR0037842
Page 5 of Part I

b. Conditions necessary for demonstration of upset. A permittee who wishes to establish the
affirmative defense of upset shall demonstrate, through properly signed, contemporaneous
operating logs, or other relevant evidence that:

(1) An upset occurred and that the permittee can identify the specific cause(s) of the upset.
(2) The permitted facility was at the time being properly operated.

(3) The permittee submitted notice of the upset as required by Part I1.D.6.: and

(4) The permittee complied with any remedial measures required by Part I1. B.3.

c. Burden of proof. In any enforcement proceeding the permittee seeking to establish the
occurrence of an upset has the burden of proof.

6. Removed Substances

Solids, sludges, filter backwash, or other pollutants removed in the course of treatment or control
of waste waters shall be disposed of in a manner such as to prevent any pollutant from such
materials from entering the waters of the State. Written approval must be obtained from the ADEQ
for land application only.

7. Power Failure

The permittee is responsible for maintaining adequate safeguards to prevent the discharge of
untreated or inadequately treated wastes during electrical power failure either by means of
alternate power sources, standby generators, or retention of inadequately treated effluent.

SECTION C - MONITORING AND RECORDS

1. Representative Sampling

Samples and measurements taken as required herein shall be representative of the volume and
nature of the monitored discharge during the entire monitoring period. All samples shall be taken
at the monitoring points specified in this permit and, unless otherwise specified, before the effluent
joins or is diluted by any other waste stream, body of water, or substance. Monitoring points shall
not be changed without notification to and the approval of the Director. Intermittent discharges
shall be monitored.

2. Flow Measurement

Appropriate flow measurement devices and methods consistent with accepted scientific practices
shall be selected and used to insure the accuracy and reliability of measurements of the volume of
monitored discharges. The devices shall be installed, calibrated and maintained to insure the
accuracy of the measurements are consistent with the accepted capability of that type of device.
Devices selected shall be capable of measuring flows with a maximum deviation of less than +/-
10% from true discharge rates throughout the range of expected discharge volumes and shall be
installed at the monitoring point of the discharge.

3. Monitoring Procedures

E:\NPDES\Permit\ AR0037842
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Permit Number AR0037842
Page 6 of Part I

Monitoring must be conducted according to test procedures approved under 40 CFR Part 136,
unless other test procedures have been specified in this permit. The permittee shall calibrate and
perform maintenance procedures on all monitoring and analytical instrumentation at intervals
frequent enough to insure accuracy of measurements and shall insure that both calibration and
maintenance activities will be conducted. An adequate analytical quality control program,
including the analysis of sufficient standards, spikes, and duplicate samples to insure the accuracy
of all required analytical results shall be maintained by the permittee or designated commercial
laboratory. At a minimum, spikes and duplicate samples are to be analyzed on 10% of the samples.

4, Penalties for Tampering

The Arkansas Water and Air Pollution Control Act provides that any person who falsifies, tampers
with, or knowingly renders inaccurate, any monitoring device or method required to be maintained
under the Act shall be guilty of a misdemeanor and upon conviction thereof shall be subject to
imprisonment for not more than one (1) year or a fine of not more than ten thousand dollars
($10,000) or by both such fine and imprisonment.

5. Reporting of Monitoring Results

Monitoring results must be reported on a Discharge Monitoring Report (DMR) form (EPA No.
3320-1). Permittees are required to use preprinted DMR forms provided by ADEQ, unless specific
written authorization to use other reporting forms is obtained from ADEQ. Monitoring results
obtained during the previous calendar month shall be summarized and reported on a DMR form
postmarked no later than the 25" day of the month, following the completed reporting period to
begin on the effective date of the permit. Duplicate copies of DMR’s signed and certified as
required by Part 11.d.11 and all other reports required by Part I1.D. (Reporting Requirements), shall
be submitted to the Director at the following address:

NPDES Enforcement Section

Water Division

Arkansas Department of Environmental Quality
8001 National Drive

P.O. Box 8913

Little Rock, AR 72219-8913

If permittee uses outside laboratory facilities for sampling and/or analysis, the name and address of
the contract laboratory shall be included on the DMR.

E:\NPDES\Permit\ AR0037842
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Permit Number AR0037842
Page 7 of Part II

0. Additional Monitoring by the Permittee

If the permittee monitors any pollutant more frequently than required by this permit, using test
procedures approved under 40 CFR 136 or as specified in this permit, the results of this monitoring
shall be included in the calculation and reporting of the data submitted in the DMR. Such increased
frequency shall also be indicated on the DMR.

7. Retention of Records

The permittee shall retain records of all monitoring information, including all calibration and
maintenance records and all original strip chart recordings for continuous monitoring
instrumentation, copies of all reports required by this permit, and records of all data used to
complete the application for this permit for a period of at least 3 years from the date of the sample,
measurement, report or application. This period may be extended by request of the Director at any
time.

8. Record Contents

Records and monitoring information shall include:
a. The date, exact place, time and methods of sampling or measurements, and preservatives
used, if any;

b. The individuals(s) who performed the sampling or measurements;

c. The date(s) and time analyses were performed,

d. The individual(s) who performed the analyses;

e. The analytical techniques or methods used; and

f The measurements and results of such analyses.

9. Inspection and Entry

The permittee shall allow the Director, or an authorized representative, upon the presentation of
credentials and other documents as may be required by law, to:
a. Enter upon the permittee’s premises where a regulated facility or activity is located or
conducted, or where records must be kept under the conditions of this permit;
b. Have access to and copy, at reasonable times, any records that must be kept under the
conditions of this permit;
c. Inspect at reasonable times any facilities, equipment (including monitoring and control
equipment), practices, or operations regulated or required under this permit, and
d. Sample, inspect or monitor at reasonable times, for the purposes of assuring permit
compliance or as otherwise authorized by the Clean Water Act, any substances or
parameters at any location.
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SECTION D — REPORTING REQUIREMENTS

1. Planned Changes

The permittee shall give notice and provide plans and specification to the Director for review and
approval prior to any planned physical alterations or additions to the permitted facility. Notice is
required only when:

For Industrial Dischargers

a. The alteration or addition to a permitted facility may meet one of the criteria for determining
whether a facility 1s a new source in 40 CFR Part122.29(b).

b. The alteration or addition could significantly change the nature or increase the quantity of
pollutants discharged. This notification applies to pollutants which are subject neither to
effluent limitations in the permit, nor to notification requirements under 40 CRF Part 122.42

(@)(1).
For POTW Dischargers:

Any change in the facility discharge (including the introduction of any new source or significant
discharge or significant changes in the quantity or quality of existing discharges of pollutants)
must be reported to the permitting authority. In no case are any new connections, increased flows,
or significant changes in influent quality permitted that cause violation of the effluent limitations
specified herein.

2. Anticipated Noncompliance

The permittee shall give advance notice to the Director of any planned changes in the permitted
facility or activity which may result in noncompliance with permit requirements.

3. Transfers
The permit is nontransferable to any person except after notice to the Director. The Director may
require modification or revocation and reissuance of the permit to change the name of the

permittee and incorporate such other requirements as may be necessary under the Act.

4. Monitoring Reports

Monitoring results shall be reported at the intervals and in the form specified in Part I1.C.5.
(Reporting). Discharge Monitoring Reports must be submitted even when no discharge
occurs during the reporting period.

5. Compliance Schedule

Reports of compliance or noncompliance with, or any progress reports on, interim and final
requirements contained in any compliance schedule of this permit shall be submitted no later than
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14 days following each schedule date. Any reports of noncompliance shall include the cause of

noncompliance, any remedial actions taken, and the probability of meeting the next scheduled
requirement.

6. Twenty-four Hour Report

a. The permittee shall report any noncompliance which may endanger health or the
environment. Any information shall be provided orally within 24 hours from the time the
permittee becomes aware of the circumstances. A written submission shall also be provided
within 5 days of the time the permittee becomes aware of the circumstances. The written
submission shall contain the following information:

(1) a description of the noncompliance and its cause;

(2) the period of noncompliance, including exact dates and times, and if the noncompliance
has not been corrected, the anticipated time it is expected to continue; and

(3) steps taken or planned to reduce, eliminate and prevent reoccurrence of the
noncompliance.

b. The following shall be included as information which must be reported within 24 hours:

(1) Any unanticipated bypass which exceeds any effluent limitation in the permit;

(2) Any upset which exceeds any effluent limitation in the permit and

(3) Violation of a maximum daily discharge limitation for any of the pollutants listed by the
Director in Part I of the permit to be reported within 24 hours.

c. The Director may waive the written report on a case-by-case basis if the oral report has
been received within 24 hours.

7. Other Noncompliance

The permittee shall report all instances of noncompliance not reported under Part IL.D 4,5 and 6, at
the time monitoring reports are submitted. The reports shall contain the information listed at Part
IL.D.6.

8. Changes in Discharge of Toxic Substances for Industrial Dischargers

The permittee shall notify the Director as soon as he/she knows or has reason to believe:

a. That any activity has occurred or will occur which would result in the discharge, in a routine
or frequent basis, of any toxic pollutant which is not limited in the permit, if that discharge
will exceed the highest of the “notification levels” described in 40 CFR Part 122 42(a)(1).

b. That any activity has occurred or will occur which would result in any discharge, on a non-
routine or infrequent basis, of a toxic pollutant which is not limited in the permit if that
discharge will exceed the highest of the “notification levels” described in 40 CFR Part
122.42(a)(2).

9. Duty to Provide Information

The permittee shall furnish to the Director, within a reasonable time, any information which the
Director may request to determine whether cause exists for modifying, revoking and reissuing, or
terminating this permit, or to determine compliance with this permit. The permittee shall also
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furnish to the Director, upon request, copies of records required to be kept by this permit.
Information shall be submitted in the form, manner and time frame requested by the Director.

10. Duty to reapply

If the permittee wishes to continue an activity regulated by this permit after the expiration date of
this permit, the permittee must apply for and obtain a new permit. The complete application shall
be submitted at least 180 days before the expiration date of this permit. The Director may grant
permission to submit an application less than 180 days in advance but no later than the permit
expiration date. Continuation of expiring permits shall be governed by regulations promulgated in
APCEC Regulation No. 6.

11. Signatory Requirements

All applications, reports or information submitted to the Director shall be signed and certified

a. All permit applications shall be signed as follows:
(1) For a corporation: by a responsible corporate officer. For the purpose of this section, a
responsible corporate officer means:

(1) A president, secretary, treasurer, or vice-president of the corporation in charge of a
principal business function, or any other person who performs similar policy or
decision-making functions for the corporation: or

(11) The manager of one or more manufacturing, production, or operation facilities,
provided, the manager is authorized to make management decisions which govern
the operation of the regulated facility including having the explicit or implicit duty
of making major capital investment recommendations, and initiating and directing
other comprehensive measures to assure long term environmental compliance with
environmental laws and regulations; the manager can ensure that the necessary
systems are established or actions taken to gather complete and accurate
information for permit application requirements; and where authority to sign
documents has been assigned or delegated to the manager in accordance with
corporate procedures.

(2) For a partnership or sole proprietorship: by a general partner or proprietor, respectively;
or

(3) For a municipality, State, Federal, or other public agency; by either a principal
executive officer or ranking elected official. For purposes of this section, a principal
executive officer of a Federal agency includes:

(1) The chief executive officer of the agency, or

(i) A senior executive officer having responsibility for the overall operations of a
principal geographic unit of the agency.

b. All reports required by the permit and other information requested by the Director shall be
signed by a person described above or by a duly authorized representative of that person.
A person is a duly authorized representative only if:
(1) The authorization is made in writing by a person described above.
(2) The authorization specified either an individual or a position having responsibility for
the overall operation of the regulated facility or activity, such as the position of plant
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manager, operator of a well or a well field, superintendent, or position of equivalent
responsibility. (A duly authorized representative may thus be either a named individual
or any individual occupying a named position); and
(3) The written authorization is submitted to the Director.
c. Certification. Any person signing a document under this section shall make the following
certification:
“I certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.”

12. Availability of Reports

Except for data determined to be confidential under 40 CFR Part 2 and Regulation 6, all reports
prepared in accordance with the terms of this permit shall be available for public inspection at the
offices of the Department of Environmental Quality. As required by the Regulations, the name and
address of any permit applicant or permittee, permit applications, permits and effluent data shall
not be considered confidential.

13. Penalties for Falsification of Reports

The Arkansas Air and Water Pollution Control Act provides that any person who knowingly
makes any false statement, representation, or certification in any application, record, report, plan or
other document filed or required to be maintained under this permit shall be subject to civil
penalties specified in Part I.A.2. and/or criminal penalties under the authority of the Arkansas
Water and Air Pollution Control Act (Act 472 of 1949, as amended).
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PART II1
OTHER CONDITIONS

1. The operator of this wastewater treatment facility shall be Industrial licensed by the State of
Arkansas in accordance with Act 1103 of 1991, Act 556 of 1993, Act 211 of 1971, and
Regulation No. 3, as amended.

2. In accordance with 40 CFR Parts 122.62 (a) (2) and 124.5, this permit may be reopened for
modification or revocation and/or reissuance to require additional monitoring and/or effluent
limitations when new information is received that actual or potential exceedance of State
water quality criteria and/or narrative criteria are determined to be the result of the
permittee’s discharge (s) to water body, or a Total Maximum Daily Load (TMDL) is
established or revised for the water body that were not available at the time of permit
1ssuance that would have justified the application of different permit conditions at the time of
permit issuance.

3. Other Specified Monitoring Requirements

The permittee may use alternative appropriate monitoring methods and analytical instruments

other than as specified in Part I Section A of the permit without a major permit modification

under the following conditions:

e The monitoring and analytical instruments are consistent with accepted scientific
practices;

e The requests shall be submitted in writing to the NPDES Section of the Water Division
of the ADEQ for use of the alternate method or instrument.

e The method and/or instrument is in compliance with 40 CFR 136; and

e All associated devices are installed, calibrated and maintained to insure the accuracy of
the measurements and are consistent with accepted capability of that type of device. The
calibration and maintenance shall be performed as part of the permittee’s laboratory
Quality Control/Quality Assurance program.

Upon written approval of the alternative monitoring method and/or analytical instruments, these
methods or instruments must be consistently utilized throughout the monitoring period. ADEQ
must be notified in writing and the permittee must receive written approval from ADEQ), if the
permittee decides to return to the original permit monitoring requirements.

4. WHOLE EFFLUENT TOXICITY TESTING (7-DAY CHRONIC NOEC
FRESHWATER)

1. SCOPE AND METHODOLOGY

a. The permittee shall test the effluent for toxicity in accordance with the
provisions in this section.

APPLICABLE TO FINAL OUTFALL.: 101
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dilution.

AEPFCO0037T



Permit number; AR0037842
Page 3 of Part I1I

2. PERSISTENT LETHALITY. The requirements of this subsection apply only
when a toxicity test demonstrates significant lethal effects at or below the critical
dilution. Significant lethal effects are herein defined as a statistically significant
difference at the 95% confidence level between the survival of the appropriate test
organism in a specified effluent dilution and the control (0% effluent).

a.

b.

E:ANPDES\Permit\AR0037842

Part I Testing Frequency Other Than Monthly

1.

iii.

iv.

The permittee shall conduct a total of two (2) additional tests for
any species that demonstrates significant lethal effects at or below
the critical dilution. The two additional tests shall be conducted
monthly during the next two consecutive months. The permittee
shall not substitute either of the two additional tests in lieu of
routine toxicity testing. The full report shall be prepared for each
test required by this section in accordance with procedures outlined
in Item 4 of this section and submitted with the period discharge
monitoring report (DMR) to the permitting authority for review.

If one or both of the two additional tests demonstrates significant
lethal effects at or below the critical dilution, the permittee shall
initiate Toxicity Reduction Evaluation (TRE) requirements as
specified in Item 5 of this section. The permittee shall notify
ADEQ in writing within 5 days of the failure of any retest, and the
TRE initiation date will be the test completion date of the first
failed retestt A TRE may be also be required due to a
demonstration of persistent significant sub-lethal effects or
intermittent lethal effects at or below the critical dilution, or for
failure to perform the required retests.

If one or both of the two additional tests demonstrates significant
lethal effects at or below the critical dilution, the permittee shall
henceforth increase the frequency of testing for this species to once
per quarter for the life of the permit.

The provisions of Item 2.a are suspended upon submittal of the
TRE Action Plan.

Part I Testing Frequency of Monthly
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The permittee shall initiate the Toxicity Reduction Evaluation (TRE)
requirements as specified in Item 5 of this section when any two of three
consecutive monthly toxicity tests exhibit significant lethal effects at or
below the critical dilution. A TRE may be also be required due to a
demonstration of persistent significant sub-lethal effects or intermittent
lethal effects at or below the critical dilution, or for failure to perform the
required retests.

3. REQUIRED TOXICITY TESTING CONDITIONS

a.

E:ANPDES\Permit\AR0037842

Test Acceptance

The permittee shall repeat a test, including the control and all effluent

dilutions, if the procedures and quality assurance requirements defined in

the test methods or in this permit are not satisfied, including the following

additional criteria:

1. The toxicity test control (0% effluent) must have survival equal to
or greater than 80%.

1. The mean number of Ceriodaphnia dubia neonates produced per
surviving female in the control (0% effluent) must be 15 or more.

iii. 60% of the surviving control females must produce three broods.

1v. The mean dry weight of surviving fathead minnow larvae at the
end of the 7 days in the control (0% effluent) must be 0.25 mg per
larva or greater.

\2 The percent coefficient of variation between replicates shall be
40% or less in the control (0% effluent) for: the young of surviving
females in the Ceriodaphnia dubia reproduction test; the growth
and survival endpoints of the fathead minnow test.

V. The percent coefficient of variation between replicates shall be
40% or less in the crtical dilution, unless significant lethal or
nonlethal effects are exhibited for: the young of surviving females
in the Ceriodaphnia dubia reproduction test; the growth and
survival endpoints of the fathead minnow test.

Test failure may not be construed or reported as invalid due to a
coefficient of variation value of greater than 40%. A repeat test shall be
conducted within the required reporting period of any test determined to
be invalid.
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Statistical Interpretation

1.

iii.

For the Ceriodaphnia dubia survival test, the statistical analyses
used to determine if there is a significant difference between the
control and the critical dilution shall be Fisher's Exact Test as
described in EPA/600/4-91/002 or the most recent update thereof.

For the Ceriodaphnia dubia reproduction test and the fathead
minnow larval survival and growth test, the statistical analyses
used to determine if there is a significant difference between the
control and the critical dilution shall be in accordance with the
methods for determining the No Observed Effect Concentration
(NOEC) as described in EPA/600/4-91/002 or the most recent
update thereof.

If the conditions of Test Acceptability are met in Item 3.a above
and the percent survival of the test organism is equal to or greater
than 80% in the critical dilution concentration and all lower
dilution concentrations, the test shall be considered to be a passing
test, and the permittee shall report an NOEC of not less than the
critical dilution for the DMR reporting requirements found in Item
4 below.

Dilution Water

1.

1. Dilution water used in the toxicity tests will be receiving
water collected as close to the point of discharge as pos-
sible but unaffected by the discharge. The permittee shall
substitute synthetic dilution water of similar pH, hardness,
and alkalinity to the closest downstream perennial water
for;

(A)  toxicity tests conducted on effluent discharges to receiving
water classified as intermittent streams; and

(B)  toxicity tests conducted on effluent discharges where no
receiving water is available due to zero flow conditions.

If the receiving water is unsatisfactory as a result of instream
toxicity (fails to fulfill the test acceptance criteria of Item 3.a), the
permittee may substitute synthetic dilution water for the receiving
water in all subsequent tests provided the unacceptable receiving
water test met the following stipulations:
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(A) a synthetic dilution water control which fulfills the test
acceptance requirements of Item 3.a was run concurrently
with the receiving water control,

(B)  the test indicating receiving water toxicity has been carried
out to completion (i.e., 7 days);

(C)  the permittee includes all test results indicating receiving
water toxicity with the full report and information required
by Item 4 below; and

(D)  the synthetic dilution water shall have a pH, hardness, and
alkalinity similar to that of the receiving water or closest
downstream perennial water not adversely affected by the
discharge, provided the magnitude of these parameters will
not cause toxicity in the synthetic dilution water.

d. Samples and Composites

1.

iii.

iv.

E:ANPDES\Permit\AR0037842

The permittee shall collect a minimum of three flow-weighted
composite samples from the outfall(s) listed at Item 1.a above.

The permittee shall collect second and third composite samples for
use during 24-hour renewals of each dilution concentration for
cach test. The permittee must collect the composite samples such
that the effluent samples are representative of any periodic episode
of chlorination, biocide usage or other potentially toxic substance
discharged on an intermittent basis.

The permittee must collect the composite samples so that the
maximum holding time for any effluent sample shall not exceed 72
hours. The permittee must have initiated the toxicity test within 36
hours after the collection of the last portion of the first composite
sample. Samples shall be chilled to 4 degrees Centigrade during
collection, shipping, and/or storage.

If the flow from the outfall(s) being tested ceases during the
collection of effluent samples, the requirements for the minimum
number of effluent samples, the minimum number of effluent por-
tions and the sample holding time are waived during that sampling
period. However, the permittee must collect an effluent composite
sample volume during the period of discharge that is sufficient to
complete the required toxicity tests with daily renewal of effluent.
When possible, the effluent samples used for the toxicity tests shall
be collected on separate days if the discharge occurs over multiple
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days. The effluent composite sample collection duration and the
static renewal protocol associated with the abbreviated sample
collection must be documented in the full report required in Item 4
of this section.

V. MULTIPLE OUTFALLS: If the provisions of this section are
applicable to multiple outfalls, the permittee shall combine the
composite effluent samples in proportion to the average flow from
the outtalls listed in Item 1.a above for the day the sample was
collected. The permittee shall perform the toxicity test on the
flow-weighted composite of the outfall samples.

V1. The permittee shall not allow the sample to be dechlorinated at the
laboratory. At the time of sample collection the permittee shall
measure the TRC of the effluent. The measured concentration of
TRC for each sample shall be included in the lab report submitted
by the permittee.

4. REPORTING

E:ANPDES\Permit\AR0037842

The permittee shall prepare a full report of the results of all tests
conducted pursuant to this section in accordance with the Report
Preparation Section of EPA/600/4-91/002, or the most current publication,
for every valid or invalid toxicity test initiated whether carried to
completion or not. The permittee shall retain each full report pursuant to
the provisions of PART 11.C.7 of this permit. The permittee shall submit
full reports upon the specific request of the Department. For any test
which fails, is considered invalid or which is terminated early for any
reason, the full report must be submitted for review.

A valid test for each species must be reported on the DMR during each
reporting period specified in PART I of this permit unless the permittee is
performing a TRE which may increase the frequency of testing and
reporting. Only ONE set of biomonitoring data for each species is to be
recorded on the DMR for each reporting period. The data submitted
should reflect the LOWEST survival results for each species during the
reporting period. All invalid tests, repeat tests (for invalid tests), and
retests (for tests previously failed) performed during the reporting period
must be attached to the DMR for ADEQ review.

The permittee shall submit the results of each valid toxicity test on a
DMR for that reporting period in accordance with PART I1.D.4 of this
permit, as follows below. Submit retest information clearly marked as
such with the following DMR. Only results of valid tests are to be
reported on the DMR.
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1. Pimephales promelas (fathead minnow)

(A) If the No Observed Effect Concentration (NOEC) for
survival is less than the critical dilution, enter a "1";
otherwise, enter a "0" for Parameter No. TLP6C.

(B) If the No Observed Effect Concentration (NOEC) for
growth is less than the critical dilution, enter a "I1";

otherwise, enter a "0" for Parameter No. TGP6C.

(C) Report the NOEC value for survival, Parameter No.
TOP6C.

(D)  Report the highest (critical dilution or control) Coefficient
of Variation, Parameter No. TQP6C.

(E)  Report the NOEC value for growth, Parameter No. TPP6C.

1. Cerniodaphnia dubia

(A) If the NOEC for survival is less than the critical dilution,
enter a "1"; otherwise, entera "O" for Parameter No.
TLP3B.

(B)  Ifthe No Observed Effect Concentration (NOEC) for
reproduction is less than the critical dilution, enter a "1";
otherwise, enter a "0" for Parameter No. TGP3B.

(B) Report the NOEC wvalue for survival, Parameter No.
TOP3B.

(C)  Report the higher (critical dilution or control) Coefficient
of Variation, Parameter No. TQP3B.

(E)  Report the NOEC value for reproduction, Parameter No.
TPP3B.

5. Monitoring Frequency Reduction

E:ANPDES\Permit\AR0037842

The permittee may apply for a testing frequency reduction upon the
successful completion of the first four consecutive quarters of testing for
one or both test species, with no lethal or sub-lethal effects demonstrated
at or below the critical dilution without a major modification. If granted,
the monitoring frequency for that test species may be reduced to not less
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than once per year for the less sensitive species (usually the fathead
minnow) and not less than twice per year for the more sensitive test
species (usually the Ceriodaphnia dubia).

CERTIFICATION - The permittee must certify in writing that no test
failures have occurred and that all tests meet all test acceptability criteria
in item 3.a. above. In addition the permittee must provide a list with each
test performed including test initiation date, species, NOECs for lethal and
sub-lethal effects and the maximum coefficient of variation for the
controls. Upon review and acceptance of this information the Department
will issue a letter of confirmation of the monitoring frequency reduction.
A copy of the letter will be forwarded to the Permit Compliance System
section to update the permit reporting requirements.

SUB-LETHAL FAILURES - If, during the first four quarters of testing,
sub-lethal effects are demonstrated to a test species, two monthly retests
are required. In addition, quarterly testing is required for that species until
the effluent passes both the lethal and sub-lethal test endpoints for the
affected species for four consecutive quarters. Monthly retesting is not
required if the permittee is performing a TRE.

SURVIVAL FAILURES - If any test fails the survival endpoint at any
time during the life of this permit, two monthly retests are required and the
monitoring frequency for the affected test species shall be increased to
once per quarter until the permit is re-issued. Monthly retesting is not
required if the permittee is performing a TRE.

This monitoring frequency reduction applies only until the expiration date
of this permit, at which time the monitoring frequency for both test species
reverts to once per quarter until the permit is re-issued.

6. TOXICITY REDUCTION EVALUATION (TRE)
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Within ninety (90) days of confirming lethality in the retests, the permittee
shall submit a Toxicity Reduction Evaluation (TRE) Action Plan and
Schedule for conducting a TRE. The TRE Action Plan shall specify the
approach and methodology to be used in performing the TRE. A Toxicity
Reduction Evaluation is an investigation intended to determine those
actions necessary to achieve compliance with water quality-based effluent
limits by reducing an effluent's toxicity to an acceptable level. A TRE is
defined as a step-wise process which combines toxicity testing and
analyses of the physical and chemical characteristics of a toxic effluent to
identify the constituents causing effluent toxicity and/or treatment
methods which will reduce the effluent toxicity. The TRE Action Plan
shall lead to the successful elimination of effluent toxicity at the critical
dilution and include the following:
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1.

Permit number; AR0037842
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Specific Activities. The plan shall detail the specific approach the
permittee intends to utilize in conducting the TRE. The approach
may include toxicity characterizations, identifications and
confirmation activities, source evaluation, treatability studies, or
alternative approaches. When the permittee conducts Toxicity
Characterization Procedures the permittee shall perform multiple
characterizations and follow the procedures specified in the
documents "Methods tor Aquatic Toxicity Identification Evalua-
tions;: Phase I Toxicity Characterization  Procedures"
(EPA-600/6-91/003) and "Toxicity Identification Evaluation:
Characterization of Chronically Toxic Effluents, Phase I"
(EPA-600/6-91/005F), or alternate procedures. When the
permittee conducts Toxicity Identification Evaluations and
Confirmations, the permittee shall perform multiple identifications
and follow the methods specified in the documents "Methods for
Aquatic Toxicity Identification Evaluations, Phase II Toxicity
Identification Procedures for Samples Exhibiting Acute and
Chronic Toxicity" (EPA/600/R-92/080) and "Methods for Aquatic
Toxicity Identification Evaluations, Phase III Toxicity Confir-
mation Procedures for Samples Exhibiting Acute and Chronic
Toxicity" (EPA/600/R-92/081), as appropriate.

The documents referenced above may be obtained through the
National Technical Information Service (NTIS) by phone at (800)
553-6847, or by writing:

U.S. Department of Commerce
National Technical Information Service
5285 Port Royal Road

Springfield, VA 22161

Sampling Plan (e.g., locations, methods, holding times, chain of
custody, preservation, etc.). The effluent sample volume collected
for all tests shall be adequate to perform the toxicity test, toxicity
characterization, identification and confirmation procedures, and
conduct chemical specific analyses when a probable toxicant has
been identitied;

Where the permittee has identified or suspects specific pollutant(s)
and/or source(s) of effluent toxicity, the permittee shall conduct,
concurrent with toxicity testing, chemical specific analyses for the
identified and/or suspected pollutant(s) and/or source(s) of effluent
toxicity. Where lethality was demonstrated within 48 hours of test
initiation, each composite sample shall be analyzed independently.

AEPFC000385
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Otherwise the permittee may substitute a composite sample,
comprised of equal portions of the individual composite samples,
for the chemical specific analysis;

iii. Quality Assurance Plan (e.g., QA/QC implementation, corrective
actions, etc.); and

v, Project Organization (e.g., project staff, project manager,
consulting services, etc.).

The permittee shall initiate the TRE Action Plan within thirty (30) days of
plan and schedule submittal. The permittee shall assume all risks for
failure to achieve the required toxicity reduction.

The permittee shall submit a quarterly TRE Activities Report, with the
Discharge Monitoring Report in the months of January, April, July and
October, containing information on toxicity reduction evaluation activities
including:

1. any data and/or substantiating documentation which identifies the
pollutant(s) and/or source(s) of effluent toxicity;

i. any studies/evaluations and results on the treatability of the facil-
ity's effluent toxicity; and

it any data which identifies effluent toxicity control mechanisms that
will reduce effluent toxicity to the level necessary to meet no
significant lethality at the critical dilution.

The permittee shall submit a Final Report on Toxicity Reduction Evalua-
tion Activities no later than twenty-eight (28) months from confirming
lethality in the retests, which provides information pertaining to the
specific control mechanism selected that will, when implemented, result in
reduction of effluent toxicity to no significant lethality at the critical
dilution. The report will also provide a specific corrective action schedule
for implementing the selected control mechanism.

Quarterly testing during the TRE is a minimum monitoring requirement. EPA
recommends that permittees required to perform a TRE not rely on quarterly
testing alone to ensure success in the TRE, and that additional screening tests be
performed to capture toxic samples for identification of toxicants. Failure to
identify the specific chemical compound causing toxicity test failure will
normally result in a permit limit for whole effluent toxicity limits per federal
regulations at 40 CFR 122.44(d)(1)(v).
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Storm Water Pollution Plans.

Storm water runoff commingling with other process wastewater discharged from Outfall 101
shall be managed in accordance with the Best Management Practices (BMPs) in the form of a
pollution prevention plan (SWPPP) required by the Arkansas Industrial General Storm Water
Permit ARRO00000 to control the quality of storm water discharges associated with
industrial activity based on 40 CFR 122 .44(k).

There shall be no discharge of polychlorinated biphenyl transformer fluid.

The term “Total Residual Chlorine” means the value obtained using amperometric method
for total residual chlorine described in 40 CFR Part 136.

Total Residual Chlorine may not be discharged from any unit for more than two hours per
day in any one day unless the discharger demonstrates to the permitting authority that
discharge for more than two hours is required for macroinvertebrate control.

The term “low volume waste sources” means, taken collectively as if from one source,
wastewater from all sources except those for which specific limitations are otherwise
established. Low volume sources include, but are not limited to : wastewater from wet
scrubber air pollution control systems, ion exchange water treatment system, water treatment
evaporator blowdown, laboratory and sampling wastes, boiler blowdown, floor drains,
cooling tower basin cleaning wastes, and recirculating house service water systems. Sanitary
and air conditioning wastes are not included.

The term “bottom ash” means the ash that drops out of the furnace gas steam in the furnace
and in the economizer sections. Economizer ash is included when it is collected with bottom
ash.

The term “coal pile runoff” means the rainfall from or through any coal storage pile.

The term “once through cooling water” means water passed through the main cooling
condensers in one or two passes for the purpose of removing waste heat.

The permittee shall comply with the Cooling Water Intake regulations found in Title 40 Code
of Federal Regulations Part 125, Subpart J. These regulations include, but are not limited to
the following provisions:

¢. The permittee shall submit two copies of the Proposal for Information Collection to the
NPDES Branch of the Water Division prior to the start of information collection
activities, and,

d. The permittee shall submit two copies of the completed Comprehensive Demonstration
Study to the NPDES Branch of the Water Division prior to January 7, 2008 (or on or
before the federal deadline that the EPA may reestablish for complying with the
requirements of 40 CFR 125, Subpart J). The permittee shall meet all other applicable
requirements of this regulation.
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PART IV
DEFINITIONS

All definitions contained in Section 502 of the Clean Water Act shall apply to this permit and are
incorporated herein by reference. Additional definitions of words or phrases used in this permit
are as follows:

1. “Act” means the Clean Water Act, Public Law 95-217 (33.U.S.C. 1251 et seq.) as amended.
2. “Administrator” means the Administrator of the U.S. Environmental Protection Agency.

3. “Applicable effluent standards and limitations” means all State and Federal effluent
standards and limitations to which a discharge is subject under the Act, including, but not limited
to, effluent limitations, standards of performance, toxic effluent standards and prohibitions, and
pretreatment standards.

4. “Applicable water quality standards” means all water quality standards to which a
discharge is subject under the federal Clean Water Act and which has been (a) approved or
permitted to remain in effect by the Administrator following submission to the Administrator
pursuant to Section 303 (a) of the Act, or (b) promulgated by the Director pursuant to Section
303(b) or 303(c) of the Act, and standards promulgated under regulation No. 2, as amended,
(regulation establishing water quality standards for surface waters of the State of Arkansas.)

5. “Bypass” means the intentional diversion of waste streams from any portion of a treatment
facility.

6. “Daily Discharge” means the discharge of a pollutant measured during a calendar day or any
24-hour period that reasonably represents the calendar day for purposes of sampling.

Mass Calculations: For pollutants with limitations expressed in terms of mass, the “daily
discharge” is calculated as the total mass of pollutant discharged over the sampling day.
Concentration Calculations: For pollutants with limitations expressed in other units of
measurement, determination of concentration made using a composite sample shall be the
concentration of the composite sample. When grab samples are used, the “daily discharge”
determination of concentration shall be the arithmetic average (weighted by flow value) of all the
samples collected during that sampling day by using the following formula: where C= daily
concentration, F=daily flow and n=number of daily samples; daily average discharge

CiF1 + CoFpt+ CoFy
Fl + FZ + Fn

7. Monthly average: means the highest allowable average of “daily discharges” over a calendar
month, calculated as the sum of all “daily discharges” measured during a calendar month divided
by the number of “daily discharges” measured during that month. For Fecal Coliform Bacteria
(FCB) report the monthly average see 30-day average below.

8. “Daily Maximum” discharge limitation means the highest allowable “daily discharge” during
the calendar month. The 7-day average for fecal coliform bacteria is the geometric mean of the
values of all effluent samples collected during the calendar week in colonies/100 ml.

9. “Department” means the Arkansas Department of Environmental Quality (ADEQ).
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10. “Director” means the Administrator of the U.S. Environmental Protection Agency and/or
the Director of the Arkansas Department of Environmental Quality.

11. “Grab sample” means an individual sample collected in less than 15 minutes in conjunction
with an instantaneous flow measurement.

12. “Industrial User” means a nondomestic discharger, as identified in 40 CFR 403, introducing
pollutants to a publicly-owned treatment works.

13. “National Pollutant Discharge Elimination System” means the national program for
issuing, modifying, revoking and reissuing, terminating, monitoring and enforcing permits, and
imposing and enforcing pretreatment requirements, under sections 307, 402, 318 and 405 of the
Clean Water Act.

14. “POTW?” means a Publicly Owned Treatment Works.

15. “Severe property damage” means substantial physical damage to property, damage to the
treatment facilities which causes them to become inoperable, or substantial and permanent loss
of natural resources which can reasonably be expected to occur in the absence of a bypass.
Severe property damage does not mean economic loss caused by delays in products.

16. “APCEC” means the Arkansas Pollution Control and Ecology Commission.

17. “Sewage sludge” means the solids, residues, and precipitate separated from or created in
sewage by the unit processes a publicly-owned treatment works. Sewage as used in this
definition means any wastes, including wastes from humans, households, commercial
establishments, industries, and storm water runoff that are discharged to or otherwise enter a
publicly-owned treatment works.

18. “7-day average” discharge limitation, other than for fecal coliform bacteria, is the highest
allowable arithmetic means of the values for all effluent samples collected during the calendar
week. The 7-day average for fecal coliform bacteria is the geometric mean of the values of all
effluent samples collected during the calendar week in colonies/100 ml. The DMR should report
the highest 7-day average obtained during the calendar month. For reporting purposes, the 7-day
average values should be reported as occurring in the month in which the Saturday of the
calendar week falls in.

19. “30-day average”, other than for fecal coliform bacteria, is the arithmetic mean of the daily
values for all effluent samples collected during a calendar month, calculated as the sum of all
daily discharges measured during a calendar month divided by the number of daily discharges
measured during that month. The 30-day average for fecal coliform bacteria is the geometric
mean of the values for all effluent samples collected during a calendar month.

For Fecal Coliform Bacteria (FCB) report the monthly average as a 30-day geometric mean in
colonies per 100 ml.

20. “24-hour composite sample” consists of a minimum of 12 effluent portions collected at
equal time intervals over the 24-hour period and combined proportional to flow or a sample
collected at frequent intervals proportional to flow over the 24-hour period.

21. “12-hour composite sample” consists of 12 effluent portions, collected no closer together
than one hour and composited according to flow. The daily sampling intervals shall include the
highest flow periods.

22. “6-hour composite sample” consists of six effluent portions collected no closer together
than one hour(with the first portion collected no earlier than 10:00 a.m.) and composited
according to flow.
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23. “3-hour composite sample” consists of three effluent portions collected no closer together
than one hour(with the first portion collected no earlier than 10:00 a.m.) and composited
according to flow.

24 “Treatment works” means any devices and systems used in storage, treatment, recycling,
and reclamation of municipal sewage and industrial wastes, of a liquid nature to implement
section 201 of the Act, or necessary to recycle reuse water at the most economic cost over the
estimated life of the works, including intercepting sewers, sewage collection systems, pumping,
power and other equipment, and alterations thereof, elements essential to provide a reliable
recycled supply such as standby treatment units and clear well facilities, and any works,
including site acquisition of the land that will be an integral part of the treatment process or is
used for ultimate disposal of residues resulting from such treatment.

25. “Upset” means an exceptional incident in which there is unintentional and temporary
noncompliance with technology-based permit effluent limitations because of factors beyond the
reasonable control of the permittee. Any upset does not include noncompliance to the extent
caused by operational error, improperly designed treatment facilities, lack or preventive
maintenance, or careless of improper operations.

26. “For Fecal Coliform Bacteria™, a sample consists of one effluent grab portion collected
during a 24-hour period at peak loads. For Fecal Coliform Bacteria (FCB) report the monthly
average as a 30-day geometric mean in colonies per 100 ml.

27. “Dissolved oxygen limit”, shall be defined as follows:

a. When limited in the permit as a monthly average minimum, shall mean the lowest acceptable
monthly average value, determined by averaging all samples taken during the calendar month,;

b. When limited in the permit as an instantaneous minimum value, shall mean that no value
measured during the reporting period may fall below the stated value.

28. The term “MGD” shall mean million gallons per day.

29. The term *“mg/l “shall mean milligrams per liter or parts per million (ppm).

30. The term “pg/1” shall mean micrograms per liter or parts per billion (ppb).

31. The term “cfs” shall mean cubic feet per second.

32. The term “ppm” shall mean part per million.

33. The term “s.u.” shall mean standard units.

34. Monitoring and Reporting:

When a permit becomes effective, monitoring requirements are of the immediate period of the
permit effective date. Where the monitoring requirement for an effluent characteristic is
Monthly or more frequently, the Discharge Monitoring Report shall be submitted by the 25" of
the month following the sampling. Where the monitoring requirement for an effluent
characteristic is Quarterly, Semi-Annual, Annual, or Yearly, the Discharge Monitoring report
shall be submitted by the 25™ of the month following the monitoring period end date.

35. Instantaneous maximum value, shall mean that no value measured during the reporting
period may be above the stated value.
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MONTHLY:
is defined as a calendar month or any portion of a calendar month for monitoring requirement
frequency of once/month or more frequently.

QUARTERLY:

(1) 1s defined as a fixed calendar quarter or any part of the fixed calendar quarter for a non-
seasonal effluent characteristic with a measurement frequency of once/quarter. Fixed calendar
quarters are: January through March, April through June, July through September, and October
through December; or

(2) is defined as a fixed three month period (or any part of the fixed three month period) of or
dependent upon the seasons specified in the permit for a seasonal effluent characteristic with a
monitoring requirement frequency of once/quarter that does not coincide with the fixed calendar
quarter. Seasonal calendar quarters are May through July, August through October, November
through January, and February through April.

SEMI-ANNUAL:

is defined as the fixed time periods January through June, and July through December (or any
portion thereof) for an effluent characteristic with a measurement frequency of once/6 months or
twice/year.

ANNUAL or YEARLY:

is defined as a fixed calendar year or any portion of the fixed calendar year for an effluent
characteristic or parameter with a measurement frequency of once/year. A calendar year is
January through December, or any portion thereof.
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For renewal of final NPDES Permit Number ARO037842 to discharge o Waters of the State

1.

1.

Final Faci Sheet

FERMITTING AUTHORITY.

The ssuimg ollice 15

Arkansas Department o Environmental Quality
ROOT Madional Drive

Post Office Box 8913

Little Rock, Arkansas 72219-8013

ATFPLITUANT.

The applicant is:

American Lleetric Power

Southweslern Flectric Power Company (SWEPCO) - Flimi Creek Power Plant
20797 SWEPCO Plant Read

enbry, AR 727341

MRETARED BY.

The permit was prepared by

Marvsia Jastrzebski, PE.
“PNES Branch, Water Division

DATE PREPARED,

The pennit was prepared on January 26, 2000

FPREVIOQLUS PERMIT ACTIVITY,

Fltective Male: MNecember | 2000
Modificaton Date. N/A
Expration Date Soweerber 30, 20065

The permnittee submitted a permit rengwal application on O42%2005. 1t is proposed thal
the current NPDES permid be reissued for a S-vear term in accordance with rcgulabions

promulgated at 40 CFR Pan 122 464(a)
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. RECEIVING STREAM SEGMENT AND DISCHARGE LOCATION,
The outfalls are located ar the following coordinates:

Outtall 007: Latitude: 36% 147 007, Longitude: 945 337027
Cufall 101 Latitude: 367 157 037, Longitude; 94 317 357
Qutfall 401 Tattude: 367 157 277 Tonanude: 947 317 327

The receiving waters named:

SWEPCO Reservelr. thence tor Litde Flint Creek, thence to Flint Creek m Seament 3) of
the Arkansas River Basin. The recerving stream 15 a Water of the State classified for
prumary contacl recrestion, raw water source for pubhic, industnal, and agnicultural water
supplics, propawation of desirable species af fish and other aquanc lite. and other
compatible uses.

7303y List and Fndangered Species Considerations

A, 303(d) List
The recerving siream 15 not listed an the 3030d) list. Theretore no permit achon 15 needed.
B. Endangered Species:
o comments werg recetved Brom the U S Fishoand Wildhfe Sepvice {UISFEWS)
E MMTFALL AND TREATMENT PROCESS DESCRIPTION.
The tollowing 1s a deseoption of the facility described 10 the applicaton:
Average Flow:
Qutfall 00l vanes fram |7 MOGD o 9 0 VG (hased on the Last two vears DMER data)
Quttall 101 983 MGD, based on the highest monthly average flow during the last
W vears.
Outtall 407, 306,08 MG, based on the highest monthly averaze Nuw during the Jast
1w YEArs.
Type of trestment:
Outfall 001 none

Qutfall 101, setthing and neutralization
Cattall 400 chlgrinaiion

Discharge Description:

FoOnTI3E s Permit 130070
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Cuatfall il
Cutfall (1

Ohartall 401

discharae from (he SWEPCO Reservair

bottom ash discharze, low volume wastewater, amd storm water nunotd,
mchuling coal pile runolt, treated municipal wastewater Urom the City of
(rentry. The Ciy of Gentry  operates under NPOES  permit

ARDGZ0134.

once through cooling water

4 APPLICANT ACTIVITY.

L'nder the siandard indusirial classification (51 code 4911, the apphicant’'s activity is the

operation of 4 steam clectric power penerating plant.

Lo SEWAGE SLUDGE PRACTICES.

There is no sewage sludge generated 1n this facility.

L1 PERMIT CONDITIONS.

Puge ol Fasn Shaooes
Peomn heo, ARGk sie 2

The Arkansas Depariment of Covironmental Quality has made 4 tentative detemumation 1o
issug a permit for the discharee described in the application.  Permit requirements are based
on NPDES regulavons (40 CFR Parts 122, 124, and Subchapter N and regulations

promulgated pursuant w the Arkansas Water and Air Pollution Control Act Ao 472 of 1949,

as amended, Ark. Code Ann. 8-4-101 et seq ).

4. Final EMuent Limilalions

L. Convenlional andi/er Toxic Follutanis

OUTFALL MM - 5WEPCO Beservor disghans:

Mo

Efflugnt £ haracteristics

Discharme Limitations

Monitorine Kegquinements

(S HE Cancerisition
tlbsdcdan . unkess (], moless Freguency Sl Type
atbrem s b ise specifed)
sprepifigd)
Monthly { Dy ] Monthly Dhaily
Ava, hlas Ay M
Fiow (ned) P e 4, Ruepan Rapirt Comieons Focord
Min i1 .
o NiA Nia | - liniemum | Mixinwm Omeeweck Gtk

XY TR EALERTE
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OUTFALL 1M

Puge 4 of Faoo Shaoos
Peomn b, ARGk sie 2

combined wadlewater (holtom ash discharge, low volymye wostewster, and skorm woiler

rmnofl ineluding coal pile ninaft. and treated municipal wasrenater tiom the Cits of Gentrv)

EMunent Charavivristics Dhiselarpe Limitations Monituring Reyuircmcnly
Mass Concentiation
(ilsdday . unless LegT unbess Frodu i Sannpde Tyvpe
alhenuise otheraise specified)
specilted)
Monthly | Daily | bManhly Dby
Avi hdin Ave. Mlein
Fivow (e Tai s e Ruvpon Ropoen Canlinuaus Fcand
Total Suapended Splids (TE%5) A A i 1i g’v oek inb
il and Grrense (0 & G WA | NeA 6 % , Ounces Cinb
2 monlhs
pH M4 A h::?:?::m hl;l:il::!:m Dok TR
™
Chirgmic 1o umioring Pl NI Sep Page 16 Felow ONCSHqUALET . 1 hr..
LonpHEiN

OUTFALL 401 - omee throngh cooling water

Effluent Characteriss

Dischare Limitauns

Moritering Heguite ments

Slass Congentizlion
{lbs!dinv, unless fmgefl unfoss Froquiency Smnple
ol lerwise specificd ) ollwemn sy specalicd) Tap
Monthly Ave | Dwily | Momhly ikl Mo
hax Avae,
Flons () YA A ASIMGLD | 4MIMGD Comtinnous Regornd
Tonul Resclnal 0.2 miedl ) .
Iy - e tiprn e
Chleriney TRC ) NiA 626 M tlost adas) Oncedweck Grah
Tempetaiurg MeA M4 MEA 1292 Coanrnmuous Feomd
pH NA N A MAin i s i ek Cicb
Gl g Wilsn,
Chronic Binowimiore LY hTE Sce Pave 16 Delow RCCA NS 24'1“.
- = COIMpEIe

I Solids, Foam, and Free (l;

There shall he no discharge of distinctly visible

salids, scum or foam of a persistent nature, nor shall there be any tormation of
slume, bottom deposits or sludge banks. Na visible sheen {Sheen means an
indescent appearance on 1he surtace of the water),
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12. BASIS FOR PERMIT CONDITIONS.
The following is an explanation of the derivation of the conditions of the final permit and the
reasons for them or, in the case of notices of intent to deny or terminate, reasons suggesting

the tentative decisions as required under 40 CFR 124.7 (48 FR 1413, April 1, 1983).

A. Technology-Based versus Water Quality-Based Effluent Limitations and Conditions

Following regulations promulgated at 40 CFR Part 122.44 (1) (2) (i1), the final permit limits
are based on either technology-based effluent limits pursuant to 40 CFR Part 122 .44 (a) or on
State water quality standards and requirements pursuant to 40 CFR Part 122.44 (d),
whichever are more stringent.

B. Technology-Based Effluent Limitations and/or Conditions

Regulations promulgated at 40 CFR Part 122.44 (a) require technology-based effluent
limitations to be placed in NPDES permits based on effluent limitations guidelines where
applicable, on Best Professional Judgment (BPJ) in the absence of guidelines, or on a
combination of the two.

(1) General Comments

Regulations promulgated at 40 CFR Part 122.44 (a) require technology-based effluent
limitations to be placed in NPDES permits based on effluent limitations guidelines where
applicable, on Best Professional Judgment (BPJ) in the absence of guidelines, or on a
combination of the two.

(2) Applicable Effluent Limitations Guidelines

Outfall 001:

The final permit does not establish any technology-based effluent limitations.

Outfall 101:

Discharges from facilities of this type are covered by the Federal effluent limitations
guidelines promulgated under 40 CFR Part 423 of the Steam Electric Power Generating
Point Source Category.

The technology based effluent limitations for Total Suspended Solids and Oil and Grease
have been based on the current NPDES permit and 40 CFR Part 122.44(a)(1). They are
consistent with 40 CFR Part 423.12(b)(3) and 40 CFR Part 423.12(b)(4).

These limits were originally established in 1989 and included in the NPDES permit No.

ARO0037842, which was effective on November 1, 1989. They have been continued in all
permits renewed since that time based on anti-backsliding regulations contained in 40
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CFR122.44(1)(1). The following various wastestreams are subject to co-treatment in the
ash ponds: low volume waste (hydrovactor wastewater, demineralizer water, boiler
blowdown, etc.), coal pile runoff, bottom ash transport wastewater, and stormwater.
Some of these wastestreams are categorical wastestreams regulated under the Steam
Electric Power Generating Point Source Category, some are unregulated streams
contributing solids and/or oil and grease, and some are just dilution streams. Therefore,
flow - weighted concentrations or mass limitations must be included in the permit to
ensure that the permit is consistent with 40 CFR 423.12(b)(12). The effluent limitations
for TSS and O&G for the discharge from the co-treatment facility (ash pond) were
determined in accordance with 40 CFR 423.12(b)(3), 423(b)(4), and 423.12(b)(9)
requirements and EPA’s “Guidance for NPDES Permits Issued to Steam Electric Power
Plants”, dated August 2, 1985. The detailed calculation can be found in the Fact Sheet
associated with the NPDES Permit No. ARO0037842 which became effective on
November 1, 1989.

Qutfall 401:

The technology based effluent limitations for Total Residual Chlorine have been based on
the current NPDES permit and 40 CFR Part 122.44(a)(1). They are consistent with 40
CFR Part 423.13(b)(1).

Additionally, on July 9, 2004, EPA published its final regulations prescribing how
“existing large volume power plants” should comply with Section 316(b) of the Clean
Water Act. This rule became effective on September 7, 2004. For most large volume
existing power plants ( flow > 50 MGD), this rule requires detailed studies and other
information to establish what intake structure technology or other measures will be used
to comply with Section 316(b). Ordinarily this material is to be submitted with the
facility’s next application for renewal of its NPDES permit. However, for permits that
expire less than four years after the rule was published (i. e. before July 7, 2008), the
operator may have up to three-and-a-half years to submit the required information, as
long as it is submitted “as expeditiously as practicable”. This permit will include a special
condition which requires the permittee to submit all the information as required by 40
CFR 125.95 by January 7, 2008.

(3) Process wastewater (Qutfalls 101 and 401)

The present technology-based limits and monitoring requirements are continued based on
the previous NPDES permit, 40 CFR Part 423 and 40 CFR Part 122.44(a)(1).

Outfall 401-once through cooling water

There shall be no discharge of polychlorinated biphenyls transformer fluid (consistent
with 40 CFR 432.12(b)(2).

Total residual chlorine may not be discharged from any single generating unit for more
than two hours per day unless the discharger demonstrates to the permitting authority that
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discharge for more than two hours is required for macroinvertebrate control.
Simultaneous multi-unit chlorination is permitted.

Technology-based mass loading limits for chlorine have been calculated based on the
present technology-based concentration limits and the maximum allowable flow of 450

MGD. These limitations are continued from the previous permit.

(4) Stormwater runoff

Storm water runoff commingling with other process wastewater discharged from Outfall
101 shall be managed in accordance with the Best Management Practices (BMPs) in the
form of a pollution prevention plan (SWPPP) required by the Arkansas Industrial General
Storm Water Permit ARRO00000 to control the quality of storm water discharges
associated with industrial activity based on 40 CFR 122.44(k).

C. State Water Quality Numerical Standards Based Limitations

(1) Conventional and Non-Conventional Pollutants

Qutfalls 001, 101, and 401:

The effluent limitations for pH are based on the current permit and 40 CFR Part
122.44(1). They are consistent with Chapter 5, Section 2.504 of Regulation No. 2 as
amended.

Sulfates(Qutfall 101):

A requirement for monitoring and reporting of Sulfates is deleted. A review of the DMR
indicates that there is no potential of violations of the Arkansas Water Quality Standards
for Sulfates.

Temperature (Outfall 401):

The effluent limitation for Temperature are based on the current permit and 40 CFR Part
122.44(a)(1). They are consistent with the Specific Standards for SWEPCO Reservoir as
contained in Regulation No. 2 as amended.

D. Toxics Pollutants-Priority Pollutant Scan (PPS)

Arkansas Water Quality Standards:

(1) General Comments

Effluent limitations and/or conditions established in the final permit are in compliance
with the Arkansas Water Quality Standards and the applicable Water Quality
Management Plan.
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(2) Post Third Round Policy and Strategy

Section 101 of the Clean Water Act (CWA) states that "...it is the national policy that the
discharge of toxic pollutants in toxic amounts be prohibited...” To insure that the CWA's
prohibitions on toxic discharges are met, EPA has issued a "Policy for the Development
of Water Quality-Based Permit Limitations by Toxic Pollutants"(49 FR 9016-9019,
3/9/84). In support of the national policy, Region 6 adopted the "Policy for post Third
Round NPDES Permitting" and the "Post Third Round NPDES Permit Implementation
Strategy" on October 1, 1992. The Regional policy and strategy are designed to insure
that no source will be allowed to discharge any wastewater which (1) results in instream
aquatic toxicity; (2) causes a violation of an applicable narrative or numerical State water
quality standard resulting in non-conformance with the provisions of 40 CFR Part
122.44(d); (3) results in the endangerment of a drinking water supply; or (4) results in
aquatic bioaccumulation which threatens human health.

(3) Implementation

The State of Arkansas is currently implementing EPA's Post Third-Round Policy in
conformance with the EPA Regional strategy. The S5-year NPDES permits contain
technology-based effluent limitations reflecting the best controls available. Where these
technology-based permit limits do not protect water quality or the designated uses, or
where there are no applicable technology-based limits, additional water quality-based
effluent limitations and/or conditions are included in the NPDES permits. State narrative
and numerical water quality standards from the Regulation No. 2 are used in conjunction
with EPA criteria and other available toxicity information to determine the adequacy of
technology-based permit limits and the need for additional water quality-based controls.

(4) Priority Pollutant Scan

In accordance with the regional policy ADEQ has reviewed and evaluated the effluent in
evaluating the potential toxicity of each analyzed pollutant:

a. The results were evaluated and compared to EPA’s Minimum Quantification
Levels (MQLs) to determine the potential presence of a respective toxic pollutant.
Those pollutants which are greater than or equal to the MQLs are determined to
be reasonably present in the effluent and an evaluation of their potential toxicity is
necessary.

b. Those pollutants with one datum shown as "non-detect" (ND), providing the level
of detection is equal to or lower than MQL are determined to be not potentially
present in the effluent and eliminated from further evaluation.

c. Those pollutants with a detectable value even if below the MQL are determined to

be reasonably present in the effluent and an evaluation of their potential toxicity is
necessary.
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d. For those pollutants with multiple data values and all values are determined to be
non-detect, therefore no further evaluation is necessary. However, where data set
includes some detectable concentrations and some values as ND, one-half of the
detection level is used for those values below the level of detection to calculate
the geometric mean of the data set.

The concentration of each pollutant after mixing with the receiving stream was compared
to the applicable water quality standards as established in the Arkansas Water Quality
Standards, Reg. No. 2 and with the aquatic toxicity, human health, and drinking water
criteria obtained from the "Quality Criteria for Water, 1986 (Gold Book)". The following
expression was used to calculate the pollutant instream waste concentration (IWC):

IWC = ((C. X Q) + (C, X Q) (Q. + Qy)

Where:

IWC = instream concentration of pollutant after mixing with receiving stream
(- &)

C. = pollutant concentration in effluent (* g/1)

Q. = effluent flow of facility (cfs)
C, = background concentration of pollutant in receiving stream (* g/1)
Q, = background flow of receiving stream (cfs)

The following values were used in the IWC calculations:

C. = wvaries with pollutant. A single value from the Priority Pollutant Screen (PPS)
submitted by the permittee as part of the NPDES permit application or the geometric
mean of a group of data points(less than 20 data points) is multiplied by a factor of 2.13.
This factor is based on EPA's Region VI procedure (See attachment IV of Continuing
Planning Process(CPP)) to extrapolate limited data sets to better evaluate the potential
toxicity for higher effluent concentrations to exceed water quality standards. This
procedure employs a statistical approach which yields an estimate of a selected upper
percentile value (the 95th percentile) of an effluent data set which would be expected to
exceed 95% of effluent concentrations in a discharge. If 20 or more data points during the
last two years are available, do not multiply by 2.13, but instead use the maximum
reported values.

Q. = Outfall 101: 9.83 MGD, based on the highest monthly average flow during
the last two years.

Outfall 401: 406.08 MGD, based on the highest monthly average flow
during the last two years.

Cb = 0 l.lg/l

E:ANPDES\Permit\AR0037842
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Q = (See below):

e. Aquatic Toxicity

Chronic Toxicity: Flow = 0 cfs, for comparison with chronic aquatic toxicity. This flow
is 67 percent of the 7-day, 10-year low-flow (7Q10) for the receiving stream. In the
absence of information regarding the 7Q10 of SWEPCO Reservoir, 7Q10 of zero cfs is
used to assure that no violations of the metals will occur under the most conservative
assumptions.

Acute Toxicity: Flow = 0 cfs, for comparison with acute aquatic toxicity. This flow is
33 percent of the 7Q10 for the receiving stream.

f. Bioaccumulation

Flow = 4 cfs, for comparison with bioaccumulation criteria. This flow is the based on the
CPP.

g. Drinking Water

Flow = 0 cfs, for comparison with drinking water criteria. In the absence of information
regarding the 7Q10 of SWEPCO Reservoir, 7Q10 of zero cfs is used to assure that no
violations of the metals will occur under the most conservative assumptions.

The following values were used to determine limits for the pollutants:

Hardness = 148 mg/l, based on attachment VI of CPP.

pH = 7.54 su., based on compliance data from Arkansas Water Quality Inventory
Report305(b), Water Quality Data Base System, utilizing ADEQ accumulated data for
Station ARKO004A.

(5) Water Quality Standards for Metals and Cyanide

Standards for Chromium (VI), Mercury, Selenium, and Cyanide are expressed as a
function of the pollutant's water-effect ratio (WER), while standards for cadmium,
chromium (III), copper, lead, nickel, silver, and zinc are expressed as a function of the
pollutant's water-effect ratio, and as a function of hardness.

The Water-effect ratio (WER) is assigned a value of 1.0 unless scientifically defensible
study clearly demonstrates that a value less than 1.0 is necessary or a value greater than
1.0 is sufficient to fully protect the designated uses of the receiving stream from the toxic

effects of the pollutant.

The WER approach compares bioavailability and toxicity of a specific pollutant in
receiving water and in laboratory test water. It involves running toxicity tests for at least
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fwo species. measuiing 1LOSO tor the polluant using the lecal receiving water collected
{fram 1he site where the eriterion 15 being mplemented, and laboratory toxicity testing
water made comparable to the site water in terms of chemical harndness.  The ratio
between site water and lab water [LO30 15 used to adjust the national acute and chronic
criteria Lo site specific values.

(6} Conversion of Dissolved Netals Criteria for Aquatic Life to Total Hecoverahle
Nletal

Metals critena established in Regulanon No 2 ior aquane Life protection are based on
dissolved metals concentrations and hardness values (Sce Page 0 of Attachment 1)
However, Federal Repulations cited ac 40 CFROI22.45(¢) require that etlluent limitations
tor metals in NPDES pemmits be expressed as total recoverable (See Pages 1 and 6 of
Attachment 1), Theretore a dissolved 1o the total recoverable metal conversion must be
implemented  This involves deternuming a limear parlivon coefficient for the metal of
concern and using this coellicient @ derernne the fraction of metal dissolved. so that the
thsselved metal ambient critena may be translated 10 a tesal cuenr imnt, The formula
for comverting dissolved metals to toral recoverable merals for streams and Reservolrs are
provided in Adtachment 2 and Remion 6 Implementation Guidance for Arkansas Water
uahity Standards promulgaied at 30 CFR 131 536,

(73 Comparison of 1he submitted information with the water quality standards and
criferia

The Following poliutants were determined to be present in the effluent as reported by the

pernlittes.

Poilutant Concentration Reponed. ugf MQL. pe

Quttall GO1: Zing o 10
Fhenols | (%% g

Quttall 101 Copper 1= 10
Phenols [Q=* B

Quttall 401:  Copper 192+ 10
Fhenols 10%* R

* The following set of data points have besn considered: 21pgei (application} < 3 pgl
(Augast 50 2005), <0 4 gl (Awgust 120 2005), < 4 pedl CAugust 19 2005), Geometnic
mncan has bueen caleelated m accurdance wath the Continumg Planming Process (page D-
30 of Appendix Dy

(20 X2X2X 2 36 pw
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** Rascd on the application.
However, AT has determined trom the inlermation submitted by the permittee that no
water quality standards or Geld Book criteria are exceeded. Theretore no permin action is

necessary to maintain these standards or criteria (See Attachment 1}

Oklahoma Water Quality Standards Evaluation

Both Cuttalls 1O and 401 discharye to SWEPCTO Reservorr which 1s an impoundment of

Little Flint Creek SWEPCO Reservonr 1s a water of the Stare of Arkansas This Reservorr
was 10 have a surface arca of approximately 530 acres with an average depth of 34.5 fi
The reservoir's (otal volume 15 18,300 ac-fi. It's drainage arca consist of 10,500 acres in
the Little Flinm watershed. There has never besn a discharge over the reservoir's
uncontrelled eoncrete spillway structure. However, in 1984, a collection svstem was
mstalled near the toe of the dam to accumualate water which had seeped from the reservoir
and pump ir back into the reservoir. A daily average release of at least 2 ofs (1.29 med)
low through spillway. overllow, seepage. or pumping o Lile Flind Creek (Qutlall
D01y s required in the permit.

In addition e vemcndous dilution that takes place in SWLEPCO Rescrvoir. the discharge
Iravels approximately 2 miles to reach Oblahoma’s state line where further dilution akes

place.

A EMuent Analysis Summary for Aguatic Life Protection

Outfall D01{Little Flint Creek):

Ce*2 13 Wi Acute+, (WO Chronict,
Polivtani Ce, TWC, np
he/ pgl 1y gl pgfl
Zinc it T.O7 747 123 48 111 8%
(. Etlluent concentration based an Priority Pollutaint Scan (PPS)

T, X 213 — Reasonable potential lactor (Reterred woas Cas in QDEQ s 11

Instream Waste Concentration {IWCO) WO (Referred toas © i ODED s CPPY s
determingd by first calculating the dilution capacity of 1he recerving stream, ¥ The
value of QF will determine which of ihree equations is 10 be used to calculate C, the
concentration on the mixing zone boundary  {(Follewing equations were taken from Part
I af Chaprer 2, page 114 in ODEQ s CPP)

£ = Oe/u— 1351 -13.9
at Qe — maximum Dow at Caifall 100 — 9 MGD - 13 9 ¢ls (Quttall 401

Qu — TQ2 of receiving stream — assume 0 ¢l since 7Q2 not available
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Singe QF is greater than 03333, the following equation from ODEQ s CPP will be used
o determing the concgntration on the mixing zong:

O Cas

+ Based on Oklahoma Water Resource Board (OWERB} proposed 1994 amd revised
on 1995 pumerical ertena. Oklahoma water quabity standards {OWQS)Y for the
numencal chrome and acute criteria for (oxe substances-Fish and Wildlite Propagzation
fOAC TR AS-S-1XeunWG), amended 1997 ALl hardness dependent ¢nienta ware
calculated using a hardness value of 106,55 mg/l CaCod for Scement No 121700, as
taken from Oklahoma’'s Continwing Plannine Frocess (CPP2000

As scen in the above table, the caleulated WO does not exceed any (Oklahoma Water
Quahty Standacds. Therefore, no pemmt Linits are necessary for aquatic hife protection.

Phenls have been reported as = 10 e’ According 1o the Oklahoma’s CPP. MOQL ol ()
ued] has been established for method 623 Theretore. it i assumed that there are no
Phenols in the effluent at Ouifall Q01

Outlalls 101 gud 401;

The only parameter determined 10 be in the effluent discharged to SWEPC{) Reservoir
was Copper. It is the Dest Engineering: Judement of the permil writer that the evaluation
of the potennal of this parameter to exceed Oklahoma™s Water Quality Standards 15 not
necessary. since this parameter 5 nol shown to be present downstream from these
Qutfallsin Little Flint Creek (Oumfall 001)

IR EMuent Analvsis Summary for Haman Healeh Protection

Human Healih
Standard+, pgl

Zine 3.6 71.67 T.67 *

¥ Oklaheana does nol bave am nneric:d criteria for Lns paranicier.

'ollutant Ce, ugl Ce* 213, pel| IWC, pifl

. Effluent conceniration based on Priority Pollutant Scan {(PRFS)
. X 2,13 = Reasonablye potential factor,

W is computed using a mass balance model for complete mixing berween the
ettiuent and the recerving water. The equation 15 as follows:

PWC* (0e -0ty - Qe {Ce* 2 131+ Qlta ¥ Cu

Cu — background concentration, assumed to be zerg.
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Q¢ = maximum averase discharae flow = 13 9 cfs (Outfall 00 1)
Qlia — long term avergage How — 3 cfs

+ Based on Oklahoma Water Resource Board (OWRB) proposed 1994 and
revised on 1995 numerical criteria (OAC 785:.45-5-12(e)(3KB .

Fow the substances for which Oklahoma does not have numencal enena, ADEO
has determuned that these substances do oot demonsteate reasonable potential
under Arkansas cotena Theretore, no pernit aciion 18 necessary 1o proteet human
healib.

I3, Final Limitations
The following effluent limitations or "repot” requirements were placed 1n the permit based on
the more stringent of the technelogy-based, water quality-based or presious NPDES pemat

hmitatons:

Quttall 001

Parameter Water Quialitk- | Technology- Previous NPDES | ° Final Permit

Based Based I*ermie
Moathly [ Daly  EMonthly {Daily | Nonshly [ Daity | Monthly | Daily
Avi M, Ay Aax Avk Max. Ay Max

muk mu| m ;1 msy'l mud ] | m/l
PH i ilap MNA =Y £ 152 15y
Qutfall [0
Parameter Water Quality- Technology- Previous NPDES Final Permit
Based Based Permit

Monthly |Daily  [Monthly | Daily | Monthly |Daity | Monthty | Daily
Avg Max. Avg. Max. Avg Max. Avp Max.
g/l mg/l mp/t e/ e/l mw/l mg/1 mgfl

TS5 NEA A 24 43 25 43 25 43
O0&G L I5 & 8 G 8 B 4
pH . 0-210 sy L0 -0 s fy-Ohs. 0l G050 05
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Parameter Water Guality- Technology- Previous NPDES Final Permit
Based Based Permit
Manthly | Daity Monthly | Daily | Monthly | Daity Month: | Datly
Ave Max. Avg, Max. Avg Max. Iy Max.
myg/l mg/l mg/t gt mifl o Ave |mgl
mg/|
TRC NA MOA MA 0.o2¥ NUA (¥ MA ¥
Temperaters NoA 129 2°F MA M A NoA 1292T | WA 129 2°F
rH H0-590% 0. 60905y H-95 0. frO-9005 0

* nstanlaneous Masimum

14 Migmonitoring

Section 1001(a)3) of the Clean Water Act states  that "....it is the national pohcy that the
discharge of wxic  pollutants in toxic amounes be prohibited ™ In addition, ADEQ s required
under 40 CFR 'an 122 43{d ) 1}, adopted by reterence in Regulation 6. to include conditions as
necessary o achieve waler quality standards as established under Section 303 of the Clean Water
Act. Arkansas has eslablished a narrauve critena whiell states "Loxic matenals shall not be
present In receiving waters tn such  quantitics as 10 be roxic 10 human, animal, plant o aguatic
lire or to inerere with the normal propazation, yrowth and survival ol aquatic hieta "

Wheole cffluent biomonitoring is the most direct measure of potential toxicity which incarporates
the effects of synergism of effluent components and receiving stream  water quality
charactenistica. 1 is the national policy of EPA to use bicassays as a measure of toxicity to allow
evaluation of the effects ol a discharge upon a receiving water {49 Federal Revister 90 6-9019,
March @, 19843 EPA Region 6 and the State of Arkansas are now implementing the Most Third
Round Policy and Stratewy established on Seplember 9 1992 Biomeniwnnyg of the cMuent 15
therehy required as a condinon of this permit o assess potential woxieily. The biemoenitoring
procedures stipulated as a condition of this permit are as tollows:

TOXICITY TESTS FREQUENCY

Chronic Hiomonitening Onee quaner

Requirements tor medsurement frequency are based on appendix D of TP

Since TQIO is less than 100 cofs (it sec) and dilution ratio is less than 1001, chromic
biomonilonng reguirements will be included in the permit.
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The Critical Dilution (CD) of 17% (Outfall 101) is continued from the previous permit based on
the submitted mixing zone study conducted by FTN Associates. The Critical Dilution (CD) of
40% (Outfall 401) is also continued from the previous permit.

Toxicity tests shall be performed in accordance with protocols described in "Short-term Methods
for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater
Organisms", EPA/600/4-91/002, July 1994. A minimum of five effluent dilutions in addition to
an appropriate control (0%) are to be used in the toxicity tests. These additional effluent
concentrations for the Qutfall 101 are 7%, 10%, 13%, 17%, and 23% and for the Outfall 401
are 17%, 23%, 30%, 40%, and 54% (See Attachment I of CPP). The low-flow effluent
concentration (critical dilution) is defined as 17% effluent for the Outfall 101 and 40% effluent
for the Outfall 401. The requirement for chronic biomonitoring tests is based on the magnitude of
the facility's discharge with respect to receiving stream flow. The stipulated test species,
Ceriodaphnia dubia and the Fathead Minnow (Pimephales promelas) are indigenous to the
geographic area of the facility; the use of these is consistent with the requirements of the State
water quality standards. The biomonitoring frequency has been established to provide data
representative of the toxic potential of the facility's discharge, in accordance with the regulations
promulgated at 40 CFR Part 122.48.

Results of all dilutions as well as the associated chemical monitoring of pH, temperature,
hardness, dissolved oxygen conductivity, and alkalinity shall be reported according to
EPA/600/4-91/002, July 1994 and shall be submitted as an attachment to the Discharge
Monitoring Report (DMR).

This permit may be reopened to require further biomonitoring studies, Toxicity Reduction
Evaluation (TRE) and/or effluent limits if biomonitoring data submitted to the Department shows
toxicity in the permittee's discharge. Modification or revocation of this permit is subject to the
provisions of 40 CFR 122.62, as adopted by reference in ADEQ Regulation No. 6. Increased or
intensified toxicity testing may also be required in accordance with Section 308 of the Clean
Water Act and Section 8-4-201 of the Arkansas Water and Air Pollution Control Act (Act 472 of
1949, as amended).

Administrative Records

The following information summarized toxicity test submitted by the permittee during the term
of the current permit at outfalls 101 and 401(See Attachment 4.)

15. Sample Type and Sampling Frequency

Regulations promulgated at 40 CFR 122.44(1) (1) require permit to establish monitoring
requirements which assure compliance with permit limitations.

Requirements for sample type and sampling frequency have been based on the current
NPDES permit.
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16, Changes from the previously issued perntit

1. The name ol the permittee has been comested.

b, The coordinates of the facility and all Ouifalls have been corrected.

c. Adetailed descniption ol faciliny locanon has heen corected { Sections).

d. Acreguirement for monitenne and reponing for Sulfates has been deleted.

¢ The effluent limitations for pH have been changed from 69 su 0 H 02050
f. The imernal Outfall 301 has been eliminated.

i

u. Part T, Part 1, and Part 1Y have been revased.
h Reporting requirgments For biomanitoring at Outfalls 101 and 401 have changediPart 14
i Requirements for compliance with 40 CFR Pan 125 Subpan 1 have been added to Par 111

7. SCHEDULE OF COMPLIANCE,
Compliance with final etfluent linutatons 1s required by the following schedule:
Compliance 15 required on the elfectve date ol the permit

The permittee shall caomply with the Cooling Water Tniake cesulations found in Title A4 Code
of Federal Rewulations Pane 125 Subpan I These regulanons include, bur are not hmoed to
the lollawins provisions:

a  The permittee shall submit twa copies of the Proposal for Informarion Collection ta the
NPDES Branch of the Waler Division prior (o the start of infonmation collection
activities, and,

b. The permittee shall submit two copies af the completed Comprehensive Demonstration
Study o the KPDES Branch of the Water Division prnor o January 7. 2008 (or on or
betore the lederal deadline that the EPA may reestablish for complyving with the
requarements of 40 CFR 125 Subpart 1) The permittee shall meet all other applicable
requirements of this regelation

18 MONITORING AND REPORTING,

The applicant 15 at all tuimes renquired o monitor the discharge on a regular basis: and repon
the results monthly. The monitoring results will be available 10 the public.

19 SOURCES.
The Fallowing soarces were usel to dratl the Boal permit:

NPDES appheation No. ARGO3T342 received 047292008
Arkansas Water Quality Management Plan (WOMP)
Regulation No 2

Regulation No o

) CFRs L2230 125, 423,

moND
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I NPDES permit file ARDGITRAZ.

. Discharge Monitoring Reports (DM Rs),

1. "ldentificatton and  Classification ol Perennial  Streams of  Arkansas™,  Arkansas
Gicolowical Commission.

I Continuing Planming Process (CPP).

1. Technical Suppoen Document For Water Quality-based Toxic Control.

K. Recion & Implementation Guidance for Arkansas Water Qualiy Standacds promuleated
at 40 CFR 15] 36,

I, Te-mail dated November 2, 2005 oo Clem 1o Jasireebsks,

M. F-mail dated Aoeost 31,2005 Trom Steward 1o lastrzebsk

N Site visiton July 21, 20058

0. Letters dated June 9, 2005, July 25 2005, July 27, 2005, Apgust 2, 2005, from David ¢
Bowchard to lastrzehski.

P Oklahoma Depanment of Environmental Quality Continuing Planning Process, 2002
Edition.

(). Oklahoma’s Water Quality S1andards.

R. Tetter daled December 22, 2005, from Russell W. Draves, Manager. AEP Water and
Eeological Resource Services. 1o ADEQ.

§ FEemail  dated  January 10, 2005 from David (. Bouchard. DWVM, MPH
AEP Water and Feological Resource Services, 10 Jastreebski.
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Linear Partstion Coefficients for Priority Metals in Streams and Reservoirs®

"

e e g

Allachment 2

STREAMS RESCRYOIRS
METAL
Kpo A Kpo A
Arsenic .48 X |0 )73 048 X 10" .73
{adntium 400X 10" 113 32X 100 -1.97
Cheominm** i X 0 -0 93 217X 0" -0 27
Copper 104 X 10" 074 285 X L0 .9
l.cad**” 2R0X |0 0.8 204 X (0" =53
Mercury 200X 10" -114 97 X 1o" -1.17
Nickel 040 X (0" -0.587 221X 10" -(4.76
Silvers*%¥ 240X 10 -103 240 X (07 -1.03
Zing 1.25 X 10" 0.7 I X 10" -0 4GB
Kp - Kpo X TSS*
Kp — Linear Panition Cocfiivient
155 — Total Suspended Solids (mpd)-{See Attachment 3)
Kpo — tound from table
a = Found ltom table
COL- 1T H{Kp X TSS X 10 C/00 = Fracton ol Melal Dissalved
* Delos, O GLUW T Richardson, IV TePinte, R B, Ambrose. PCW. Rozers. K.

Ryawelski, 1P S John, W T Shaushinessey, T. A Faha, W N Chrastie. Techmcal
Cuidance tor Performing Waste Load Allocations, Book - Streams angd Rivers, Chapler
J:Toxic Substances, for the LD 5. Eavironmental Proteciion Ageney (EPA-440/4-84-022).

LE

See JCFR 122 45(cK 3y

Relerence page 18 ol EPA memo dated March 31992, from Margaret ]

Linear parution coetticient shall not apply to the Chromium ¥ numerical
eriterion. The approved analytical method Tor Chromiem %1 measures only the dissolved
torm. Therelone permit imits for Chromium V1 shall be expressed i the dissolved form.

Stasibowski{WH-586) to Water management Division Directors. Region [-1X.
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TOTAL SUSPENDED SOLIDS(15th PERCENTILE) BY RECEIVING STREAM AND

ECOREGION

For direct discharees to the Arkansas, Red, Ouachita, White, and St Franais Rivers use the

Artpchment 3

tillewing mean valugs,

TSS(15th percentile)

Receiving Stream TRE Linit

Arkansas Hiver:

Ft. Smith to Durdunelle Duam 12.0 meil

Dardanelle Bam to Terrv LED 105 megil

Terry LED w0 LED %5 %3 mel

L&D #5 o Mouth Q0 ml

Red River 33 mgl

Ouachita River:

above Caddo River 2.0 mel

below {addo River 55 mgl

WYWhite River.

abrove Beaver Heservolr 25 el

Bull Shoals 1o Black River R gl

Black Kiver tu Mouth 5.5 mefl

%t Francis River 18 mgl

For all other discharges use the following ecoremion T8%:
TS {15th percentile)

Ecorcgion 5% Einit
Owachita 2 |
Gull Comstal a5 muyl
Dl ta 3 M
Ozark Highlands 25 gl
Boston Mountains 1.3 mgd|
Arkansas River Valley i Ml
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RESPONSE TO COMMENTS
FINAL PERMIT DECTISHN

This 15 our response wy cornments recerved on the subject draft permit in accordance with
regulanons promuleated at 40 CFR Part 124,17,

Perml No.

Applicant

Prepuared by

Pormitl Action

Datc Prepared

ARNDITRAZ

American Rlectric Power
Southwestern Electne Power Company-Flint Creek Power Plant

Manysia Jastrzebski, P E.

Final permit decision and response 1o comments received on the dralt
permil publicly notced on December 09, 2005

January 10, 2006

The tollowing conuments have been recetved on the draft pernut.

Letter from Russell W Droves. Manager, AEP Water and Ecological Resource Services e
ADEC dated December 22, 2005

L Response 10 issues riused

ISSUE 71

“Cover Leter, Public Notice, Page 1oDihe Fact Sheee and Tage 1ol e Dirafe Permit:

Leldross the anderhined [T thi 1'r>||r|‘-.'-'111}1 il the corrested selGress;
soudlvaccstgen locres Poaver Company e Creeek Poage Plane”

RESPONSE &

The Department agrees. The requested corrections have been made.

IS5UE &2

“Page 2. Facl Sheet. 6. Receiving Stream Scgment ..
The line leadimy inte the hst of outtalls should sayv:

“The outfulls 15 are locuated at the following coordinates:™

B2O° NATIOMAE D3I E

WAREE LY SIS

S OFQST QFFICE BOX B3 . | TTLZ RQOK, ASLAR RS 75519 207 5 ¢ T3, 37HORD S01.658.2199 - FAX 527 .;32 C210

apa twlies] sdoee o s

AEPFCO00415



RESPONSE 42

The Depariment agrees The requested correction has been made.
[SSUE #3

“Page 2. [Fact Sheet, 7. Parcntheses:
Parentheses are used in the Act to desiemate the paragraph.

* T 303{d) st and Endangered Specics Congsiderations,” and:
tAL 30A(d) List,” and:
" The recciving stream s not listed on (he 303(d) list.”

RESPONSE 23

The Department awrees The requested revision has been made
[SSUT: &1

“Page]|s] 5 and 16, [Fact Sheet. Temperature — (Inst. Max):

The reterence to { [nst. Max) is inadvenently applied to temperature. It was intended only
(o tostal residual chlomne, (Daily Max) should appear in the temperature box on page 5
with 129 2"F instead of (last. Max} See Page 3 of Pant 1A where Datly Maximum
Temperature is faoimated as i should bave been, e Daily masimum temperature
shall be the highest low-weighted [averawe] temperature caleulated for the month ™

RESPONSL #4

The Department agrees. The requested revision has been made without the word
CANCTHEL

ISSUE #35

“Page &, Fact Sheet, IS8 and O &G

The IF'act Sheet states that these parameters have been based an the cument N'DLS
permit and 30 CFR 122.44(1) - should this be 40 CFR 122 $4(a) 1)°

(This {a), iF it belongs, 15 alse mussing on Page § of the Fact Sheet).

Thaough the draft and current permits do have the same Tinits, coald we ask that the Fact
sheet brictly address why these himis are ditterent than the eategomeal limits found 1 40
CTR 423 12{b} 3} aned 40 CFR A23(h)-11?

The permitiimots for total residual chlonine are the same as the CFR catesorical limits.

Thisis why it is unclear to us how this dilference between the permit and the CFR
concentrations for 85 and Q&G were denved ™

FoOnTI3E s Permit 130070
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RESPCYNSE 435

The Depariment agrees The final Fact Shieer |Section 12.63{2) on Pages 5 and 6] has been
revised to briefly address this issue

[SSUE =6

“Page 12, Fact Sheet, (7) Comparison.. .z

At the reguest of the permin writer, zing [Zn] was retested For three consecutive weeks at
Qutfall D01 o establish whether or not the elevated Zn concentration reparted in the first
analysis was representative  These analvses consistenily demonstrated concentrations
below the MQL (=4 pw/). This should be mentioned in the Fact Sheet instead of 21
pudl. orat least along with it

RESPONSE 26

The Dupariment agrees The additional three data pomnts have been considered and Zing
concentrations have been recalculated Paragraph 7 of Section 12 1. and pages 12 & 13
{Oklahoma’s Water Quality Standards Lvaluation) have been revised.

IS8 =7

“Page 13, Fact Sheet — Mid-paragraph:
“"Howewver, in 1980, a collection system, 7
should say:

“lHowever, in 1984, a collection system

RESPOMNSE 7

The Deparmment agrees. The requested correction has been madc on Paue 12
[SSLILE =8

“Page 16, Fact Sheet:

An astensk appears in the Daily Mavimum Temperature box of the Water Quality-Based.
Previous NPFDES Pernut and Draft Permit columns and refers to Instantaneous
Maximum. This condition shoeuld be remaoved from remperature as it belongs only with
otal residual chlonne”™

RESPOMNSE 33

The Department agrees. The requested correction has been made on Page 15
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ISSUE #9

“Cover Letter
The line leading into the list of outfalls should say:

“The outfalls is are located at the following coordinates:”

RESPONSE #9

The Department agrees. The requested correction has been made to the cover page of the
final permit.

ISSUE #10

“Page 2 of Part IA, Outfall 101:

The Gentry POTW discharge is included in the list of Outfall 101 wastewaters. We
believe that its presence should be included as a footnote on this page rather than with the
waste streams actually generated by the plant. It should also be noted that the power
plant is not responsible for the quantity or the quality of the POTW waste stream. Please
consider this footnote:

“The City of Gentry discharges treated municipal effluent, subject to the limitations of its
NPDES Permit No. AR0020184, into Flint Creek Power Plant’s primary ash pond. Flint
Creek Power Plant bears no responsibility for the quality of the City of Gentry’s effluent
or for any treatment of that effluent.”

RESPONSE #10

The Department agrees. The requested footnote has been added on Page 2 of Part IA.
ISSUE #11

“Page 2 of Part 1A, Outfall 101, Chronic Biomonitoring:

There are five code lines beneath each test species. These same codes appear in the
biomonitoring section, Pages 8 and 9 of Part III, with items (E) and (F) in reversed
positions.

For consistency, these lists should be in the same order in both sections of the permit.

RESPONSE #11

The Department agrees. Pages 8 of Part I1I have been revised.
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ISSUE #12

“Page 2 of Part IA, Outfall 101, Sampling Point:
We believe it would be clearer, especially to an inspector who is not as familiar with the
plant and plant site, to make the following change regarding the sampling point:

“Samples taken in compliance with the monitoring requirements specified above shall be
taken at the discharge from the final-treatrrentuntt secondary ash pond.

or,

“Samples taken in compliance with the monitoring requirements specified above shall be

taken at the discharge from the final-treatmentunit secondary ash pond (the final
treatment unit).”

RESPONSE #12

The Department agrees. Page 2 of Part IA has been revised.
ISSUE #13

“Page 3 of Permit Part IA, Outfall 401, Temperature:

The temperature parameter requires the Daily Maximum Average Temperature to be
reported, and does so on this page. The Instantaneous Maximum does not appear here, as
it did in the Fact Sheet, which is correct. A definition of ‘Instantaneous Maximum’ in
Part IV, Definitions would also be helpful.”

RESPONSE #13

The Department concurs in regard to calculation of temperature. A definition has been
included on page 3 of Part IA “Daily maximum temperature shall be the highest daily
flow-weighted temperature calculated for the month” 1s sufficient. Additionally, a
definition of “Instantaneous Maximum” has been added in Part IV of the permit.

ISSUE #14

“Page 3 of Permit Part IA: Temperature — Footnote 4.
In the second sentence of this footnote ‘daily’ and ‘average’ have been omitted.
It should read:

“Daily maximum temperature shall be the highest daily flow-weighted average
temperature calculated for the month.”

RESPONSE #14

The Department agrees. Page 3 of Part IA has been revised to add the above language
without the word “average”.
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[SSUE 15

“Page 3 of Permit Part [A: Chronic Biomonitoring:

There are five code lines heneath each test species. These same codes appear in the
biomenitoring section. Paces 8 and 9 of Pan T with items (E) and (FY in reversed
posions.

RESPLINSE 415
The Department agrees. Page B of Part 1 has been revised.
IS5UE #LD

Page 3 of Part 11, 8. Properiy Rights:
There s a repeated phrase:

“The issuance of this peromit does oot convey any property rights of any sort, or any

prapertetehis-el e sort of any exclusive.
RESPONSLE 216

The Department agrees Part 11 8 has been comected
IS5 1Y
“Page 4 of Part 11, 5. Upset Conditions: second line an the page should say:

=, noncompiiance with such technology based permit....”

RESPONSE #17

The Departiment avgrees. Part 1T 5. 3. has been corrected
IS5 =15

“Page & of Part 11, 1. Planned Changes. For Induostrial Dischargers, h. Fiest line of
the paragraph:

“The alesaten alieration or addition could sigmificantly change the nature or increase
the quadty quaniity of | 7

RESPONSE # 18

The Department agrees. Pagze 8 of Part 11D 1.b has becn corrected.

FoOnTI3E s Permit 130070
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ISSLE #19

“Page 3 of Part 111, 2, Persistent Lethalicy:
There simply needs to be a space berween "LETHALITY" and "The.’

RESPONSE 719

The Deparmment avrges Paee 3 of Pan 111 2 has been correcred
[SSUE 220

“Page 8 of Part HL 4. ¢
“The permiitee shall submit the results of each valid toxicity est on g DMR.. 7

RESPOYNSE 520

The Department agrees. Parl 111 4.¢ has been correcied.
ISSUE =21

“Page 89 of Par1 1L 4, REPORTING, ¢. i, and ii.:
This is the code arder that is arranged ditfferently than the on twe outiall pages”

RESPONSE 221

The Department agrees. Part 111 4 ¢ has been corrected.
IS5 #22

“Page 13 of Part TLL, 5§, St1orm Water Pollution Plans:
We believe the following revision would shorten and sharpen this paragraph withour
changing its meanmy.

Storm MWwater Pollution Plans, 5.:

Storm water runolT commingling with other process wastewater discharged Trom Quitall
101 shall be managed in accordance with the Best Mansemenet Manazement Practices
(BMPshn the form ot a pollotion prevention plan_(SWPPP) reguired by the Arkansas
Industrial General Storm Water Permit ARROOADD to control the quality of storm water
discharpes associated with indusirial activity shbweesuthorredunder [30 CFR

122 434K)] ~whesthe Permittine—Suthoriy-findsaumencaleffluent Hintationsta-be

-

RESPONSE #23

The Deparrment agrees Part 111 5 has been revised,

FoOnTI3E s Permit 130070
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ISSUE #23

“Page 13 of Part 111, 6. PCB;
There shall be no discharge of polychlorinated biphenyl transformer fluid.”

RESPONSE #23

The Department agrees. Part II1. 6 has been corrected.
ISSUE #24

“Page 13 of Part II1, 7. Total Residual Chlorine:

On Page 1 of Part III, Condition 3. Other Specified Monitoring Requirements, it states
that, with ADEQ approval, alternative monitoring methods may be used other than those
specified in Part [ Section A. At Part I Section A it refers to Page 13 of Part III, Other
Condition 7, which gives the specifics related to total residual chlorine. To connect these
three references we suggest inserting the following paragraph as the second paragraph of
Condition 7., on Page 13 of Part III:

“The permittee may use alternative appropriate monitoring methods and analytical
instruments other than as specified in Part I Section A of the permit without a major
permit modification by complying with the procedure found on Page 1 of Part III,
Condition 3. Other Specified Monitoring Requirements.”

RESPONSE #24

The Department agrees. This language is already included in Condition #3 of Part I1I.
ISSUE #25

“Page 14 of Part 111, 12. b.:

The current federal deadline for submitting the study required by 40 CFR 125(j) [316(b)]
is given as the deadline in this draft permit. As this deadline may be changed, we think
the following qualification should be included in Paragraph b. of this condition:

“The permittee shall submit two copies of the completed Comprehensive Demonstration
Study to the Enforcement Section of NPDES Branch of the Water Division prior to
January 7, 2008 (or on or before the federal deadline that the EPA may reestablish for
complying with the requirements of 40 CFR 125, Subpart J).”

RESPONSE #26

The Department agrees. The requested language has been added to Condition 12. b. of
Part III and to Page 1 of Part 1B. Schedule of Compliance.
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L0 INTRODUCTION

In Movermber of 2010, Freese and Nichols, Inc., {FHIY was retained by American Electric
Power [AEP} to perfarm various hydrologic and hydraulic calculations to determine the
hydraulic adequacy of the Primary Ash and Secondary Ash Pands lor the Flint Creek Power Plant
located near Gentry, Arkansas. This report summarizes the results of the analysis for the 10-

year, 25-year, 100-year, 25% PMF, 0% PMF, ond 100% PMF events.

The twe Ash Ponds are situated immediately south of the Tint Creek Power Plant on the
east side of Little Flint Creek Reservoir. The general location of the power plant and associated

reseryairs is shown in Figure 1.
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20 HYDROLOGIC MODEL DEVELOPMENT

2.1 BASIN DELINEATION & CONNECTIVITY

The hydrolegic madel for the Flint Creek Power Plant Ash Ponds was created in HEC-
HMS! and consisted of two total drainage basins, as shown in Figure 2. The total drainage area
modeled is approximately 1.82 square miles, or 1,167 acres. One basin represents the total area
that drains directly into the Primary Ash Pond, and the other represents the area that drains
only to the Secondary Ash Pond. The basins were delineated fram the Mational Elevation

Dataset {NED) 10-meter resolution Digital Elevation Model {DERM],

The Primary &sh Pond is connected to the Secondary Ash Pond via a wide gpen channel
controlled by a currently silted over concrete sill and a small weir box at a slightly lower
elevation, Discharges fram the Secondary Ash Fond flow into Little Flint Creek Reservaoir
through a similar structure. The concrete sill, however, is visible and the weir box has recently

been replaced. Spillway capacities are discussed in further detail in Section 2.4,

Both the Flint Creek Power Plant and the City of Gentry Wastewater Treatment Plant
discharge directly into the Primary Ash Pond. Qischarges from the power plant cansist of low
volume wastewater and stormwater. Based an data frem AEP, these discharges were assumed

constant at a flow rate of B.O8 MGD, or 12.5 cfs.
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2.2 HY DROLOGIC PARAMETERS

The HEC-HMS model incorporates the NRCS Curve Number and Unit Hydrograph
methods for each hasin. In this model, the curve numhbers were based on hydrologie sail
classifications and land cover. The instantaneous runoff effect of open water surfaces was
accounted for in the development of the curve numbers. The soils dataset was obtained from
the MRCS Soil Survey Geographic Database’ {SSURGO), and land use dataset was abtained from
the USGS Seamless Data Warehouse” in the form of the National Land Cover Dataset (NLCD) for
2001. Spatial infermation about soil types and land use classifications is presented in Figures 3
and 4, respectively. Table 1 provides the matrix used in determining the curve number for each
basin. The curve numbers shown in Table 1 are for Antecedent Moisture Condition [AMC) I
These values were incarporated in the model for the frequency storm evants, such as the 100-
wear storm event, and the PMP event. Typically, 2 higher curve number would be used to
simulate a worst-case scenario with the ground fully saturated. However, because of the long
duration of the PMFP event and the timing of the rainfall distribution, the ground will be fully
saturated prior to the peak of the storm and a higher curve number will have ne significant

impack on the results,

Table 1 = Curve Number Calculation Martrix

NLCD Classification Curve Numhber [AMC 1)
# Description A B B/fC C /D D
11 Open'Water 100 100 100 100 100 100
1 Develaped, Open Space &8 it a3 86 BE g9
21 Developed, Low Intensiby 51 63 74 79 82 24
23  Developed, Medium Intensity 17 a5 23 an 41 52
24 Developed, High Intensity a9 22 a3 94 935 95
31 Barren Land 77 86 39 ol 03 34
41l Deciduous Farest 35 &} a7 73 76 79
41 Evergreen Farest 35 &0 o7 73 75 79
43 Mixed Forest £ &0 67 73 74 79
52 SerubfShrub 35 5h 63 ) 70 74 i
11 Grassland/Herbaceous 319 &l 68 74 77 B0
21 FPasturc/Hay 39 &1 a8 74 77 B0
82  Cultivated Crops 67 13 g2 85 87 29
90 waoody Wetlands a5 G6 12 IFi B0 23
January 2011 5
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which 15 calculated based on basin conditions, such as hydraulic length and average slope,

according to the NRCS TR-55 Method. Table 2 provides a summary of the hydrologic

parameters for each basin,

Table 2 - Basin Parameters

The only input into HEC-HMS for the MRCS Dimensionless Unit Hydrograph is a lag time,

i Curve
Basin A"_!a Lag '|:IITIE Mumhber
{mi?) {min) (AMC 11
Primanry 176 46,58 706
Secondary 0.06 10.53 74.9

23 ELEVATION-5TORAGE DATA

Elevaticon-storage data for each reservoir was obtained from a combination of two data
sources, Wolume calculations based on 5-foot contours were provided by AEP up to elevation
1145.0 fi-msl. The NED 10-meter DEM was utilized to calculate the available storage between
this elevalion and the top of dam elevation of 1155.0 ft-msl. These relationships were used in

the hydrologic model for routing both frequency storm events and the PMF and are shown in

Table 3 below,

January 2011

AEPFCO00325



Hydraulic Analysis of Flint Creek Pawer Plant Azh Papds
FREESE
American Electric Power Company gmm

Table I — Elevation-Storage Data

PFrimary Secendary

Elevation | Storage Elevation | Storage
(f=msl} | {acre-ft) (ft-msl] | [acre-ft)
1115 0.00 1130 0.00
112G 4.59 1135 2.71
1125 23.05 1140 739
1136 50.92 11425 10,74
1135 8632 1143 11.47
11440 13310 1144 12.83
1144 18255 1145 1419
1145 186.13 1145 2354
1146 190.47 1147 26,88
1147 195.467 1142 3323
11458 201.06 1143 39,58
11459 208.67 1150 4593
115G 222.59 1151 55.132
1151 26345 1152 64,71
11m2 31236 1153 7471
1153 363.73 1154 8510
1154 417.40 115% 9542
1155 473.32

2.4 DISCHARGE RATING CURVES

Each dam kas a single spilleay structure with two companents — a weir box acting as the
principal spillway and a concrete =ill acting as the emergency spillway. Information regarding
the dimensions and elevations of each of these spillways was taken from a combination of
griginal construction drawings and detailed descriptions from AEP personnel. Detailed

talculations far the discharge rating curves of each spillway are included in Appendix B.

The principal spillvay for the Primary Ash Pond consists of a weir box with a &-foot wide
weir with crest elevation of 11440 ft-msl. The weir equation used for this weir box was
provided by AEP perwonnel. At elevation 1146.0 ft-ms|, flow reaches the 228-foot long concrete
ill, effectively the emergency sgpillway, and the weir box is assumed te be submerged, meaning
flow is completaly controlled by the emergency spillway. The sill is located relatively close to
the flat natural grade and is currently covered with soil and light vegetation due to silting over

the years, As such, the emergency spillway is modeled as a broad-crested weir, and the

January 2011 9
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discharge rating curve was developed with a steady-state HEC-RAS" model. The HEC-RAS modal
accounts for subrmergence of the tailwater from the downstream lake, which will significantly
restrict flow through the spillway. The discharge rating curve for the combined spillway of the

Primary Ash Pond is shown in Table 4. A photograph of the spillway is shown in Figure 5.

et

fay

It ]

- et

e ... ' .
_ 1!‘?‘.:".'." 5

n ta al

Figure 5 - Primary Ash Pond Spillway

The principal spillway for the Secondary Ash Pond consists of a recently reconstructed
weir box with a 12-foot wide weir with crest elevation of 1142.5 ft-msl. Calculations at several
critical discharges were given on the construction drawings for this madification. These values
were interpolated between to obtain a discharge rating curve at even one-foot increments. At
elevation 1145.0 ft-msl, flow reaches the 250-foot long concrete sill, effectively the emergency
spillway, and the weir bgx is assumed to be submerged, meaning flow is completely controlled
by the emergency spillway. While the concrete sill is more defined than the one at the Frimary
Ash Pond, the effects of submergence were still a concern due to the flat topography and Little
Flint Creek Reservoir immediately downstream. Similar to the Frimary Ash Pond spillway, this
spillway was modeled in HEC-RAS. The discharge rating curve fer the combined spillway of the

Secondary Ash Pond is shown in Table 4. A photograph of the spillway is shown in Figure 6.
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Primary Secaondary
Elevatich . Total Elevation _Tutal
(fe-rnsl) Discharge (ft-msl) Discharge
{cts) {cs)
1144 [ 11425 L
1145 13 1143 17
11456 34 1144 78
1147 1 1145 165
1148 1.071 1146 >3
1149 2.208 1147 1.355
1150 3,603 1148 2,419
1151 5,133 11459 3,735
11532 f 873 1150 5.310
1153 8816 1151 7118
1154 10,976 1152 9,174
1155 13,325 1153 11,463
1154 13,974
1155 16,484
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2.5 FREQUENCY MODEL RESULTS

Three frequency storm events were analyzed for the Flint Creek Ash Pond systerm — the
1-year, 25-year, and 100-year storm events. The hydralogic madel describhed in the preceding
sections was implemented in analyzing these events, Curve numbers were set to Antecedent
Moisture Condition |1, and initial abstractions were calculated automatically by HFC-HMS. These
assumptions represent nermal conditions, as would be expected prior to one of these storm
events. The precipitation data was obtained from the Maticnal Oceanic and Atmospheric
Administration’s Technical Memorandum NWS HYDRO-35" and Technical Paper 405 These

values are presented in Table 5. Fach storm event was assumed 1o have a duration of 24 hours.

Table 5 - Fregquency I'recipitation Depths

Frequency Precipitation [in}

[yrs} Smin | 15min | 60min | 2hr Ibr 6 hr 12 hr 24hr

1 0.38 032 1.53 1.87 2.06 2.32 282 3.30
_2 ] 0.46 098 178 2.24 Z2.35 275 3583 411

5 0.54 116 229 283 317 171 403 522
10 061 1.30 BT 3.2 358 438 523 608
25 0.70 1.80 3.09 373 414 508 .08 .10
50 0.78 1.66 3148 4.20 4.6 562 6.78 7.91
100 0.5 1.87 31.26 4.68 5.19 6.1 7.45 8.70
500 1,10 7.33 4.99 £.05 £.71 2.03 9,64 11.37

These precipitation depths serve as input data into the hydrologic model, and were
routed through the model as described previously. According to standard engineering practice,
flomd routings were started at the lowest spillway crest elevation for each dam. This
carresponds to elevation 1144 0 H-msl and 1142.5 ft-msl for the Primary and Secondary Ash
Ponds, respectively. The results of the 10-year, 25-year, and 100-year storm events are shown

in Takle 6.

January 2011 12
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Table 6 - Frequency Model Results

Peak Peak Peal
Elevation Inflow Outfow
(ft-msl) (cfs) {cfs)
10-Year Storm Results
Primary 114855 1718.09 170004
Secomdary 114733 172194 170683
25-Year Storm Results
Frirmary 1142.94 J16%.32 714913
Secandary 1147.75 | 217562 | 2156.64
100-Year Storm Results
Primary 1149.43 2933 496 286269
secondary 1148.3% 2893 .87 287407

2.6 PMF MODEL RESLULTS

The Probable Maximurm Flood (PMF) is defined as the greatest flood to be expected, and
the Probable Maximum Precipitation (PMP) is theoretically the greatest depth of rainfall for a
given duration that is physically possible over a given size storm arca at a particular geographic
locatinn, Generally, the rainfall depth s caloulated for the ten square miles of the watershed

which receive the highest intensity rainfall.

Hydrometearningical Repart No. 52 [HMR-52)," developed by the U5 Army Corps of
Enginecrs, was used to determine the rainfall for cach basin, PMP estimates were taken from
Hydrometeorological Report No. 517 and distributed according to HMR-52 to obtain average

rainfall depths over the various drainage areas.

HMR-52 calculates rainfall depths for storm durations ranging from five minutes to
seventy-two hours, Table 7 lists the point rainfall depths calculated by HMR-S2 for storm
durations from one hour to 72 hours. Because the total drainage area is less than ten square
miles, the same rainfall depths were applied to both basins HMR-52 also produces a 72-hour,
critically stacked tempeoral distribution by arranging the incremental rainfall depths to produce

the ramfall hyetograph shown in Figure 7.

January 2011 13
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Table 7 - HMR-52 Point Rainfall Depths

FREESE
MCHOLS

January 2011

Storm
Duration D;i;h
fhr}
1 15 8%
2 19.98
3 23.22
f 29.14
3 34.10
24 8.6l
4B a9z
72 45 40
p
18
16
14
E 12
=
E
a1
=
= ne
(=~
06
n.4
0.2 7
Q
o0 12:00 24400 36000 4500 BOWI0 720
Time |hrs)
Figure 7 - PMP Rainfall Hyetograph
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The PMF was modeled as described previously, with flood routing started at the lowest

spillway crest elevation — 1144.0 ft-msl and 1142.5 ft-msl for the Primary and Secondary Ash

Ponds, respectively. Additionally, the 25% and 50% PMF were calculated for the two Ponds.

Table 8 contains the results of these PMF madel runs —the 25% FPMF, 50% PMEF, and 100% PMEF,

respectively.

Table 8 -FMF Model Results

Peak Peak Peak
Elevatior: Inflow Dutfow
(ft-msl) (tfs) {efs)
25% PMF Results
Primary 115004 | 375722 I627.15
Secondary 114594 3670.08 306LBE
50% PMF Results
Primary 1151.9¢ Fo0l.95% R713.03
Secondary 1150 80 G7ET.60 B7ed.12
100% PMF Results
Primary 1154 87 | 14991 39 | 12803 89
Secondary 115345 | 13008.71 | 126{(0.25

January 2011
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30 SUMMARY AND CONCLUSIONS

Based on the results of the hydraulic analysis, both dams are hydraulically adequate for
the full range of storm events from the 10-year to the 100% PMI event. Table 9 lists the
pertinent elevation data for each dam, including the top of dam elevation and principal and
emergency spillway crest elevations. Comparing these elevations to the maximum water
surface elevations shown in Table 10 indicates that each dam would safely contain all flood
events up to, and including, the 100% PMF. Additionally, the e mergency spillway for bath dams
is engapged somewhat frequently, even during a storm event as low as the 10-year starm. This
should have no adverse affects on these structures, as they appear to be designed to withstand

fregquent engaging.

Table @ - Pertinent Dam Information

RS
ACHOLS

Top of Frincipal | Emergency
Dam Spillway Spillway
{ft-msl) {ft-msl) {tt-msl)
Prirmary 1155.00 1144.00 114600
Secondary 115500 1142.50 1145.¢0
Table 10 - Summary of Resulis
25% 50% 100%
10-year 25-yaar | 100-year AME PME BME
Prirmary 1148.55 | 114894 | 1149.43 115004 1151.94 115487
Secondary 114733 1147./5 1144.35 1148494 1150.80 1153.45

It should be nmoted that these results reflect the best understanding of cxisting
conditions and could be significantly affected by major changes to either of the reservoirs. The
assumptions in this analysis represent average reservoir conditions. In their current conditions,
the Primary Ash and Secondary Ash Ponds associated with the Flint Creek Power Plant are
deemed to be hydraulically adeguate for any storm event up to, and including, the 100% PMF.

Pertinent drawings for existing conditions are included in Appendix C.
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Curve Mumber

Basin Area acre
{AMC 1) -

Primiary 6.6 11275

Secondary 74.9 33.9

Curve Number Calculations
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Basin Area_acre
Primary 1127.47
Secondary 39.90

Name GRIDCODE HSG Area_ft"2 Area_acre CN Inc. CN
Primary 11 W 492113.109 11.297 100 1.002
Primary 23 W 6432.202 0.148 100 0.013
Primary 31 W 196628.865 4514 100 0.400
Primary 41 W 151664.101 3.482 100 0.309
Primary 71 W 22148.379 0.508 100 0.045
Primary 81 W 58928.772 1.353 100 0.120
Primary 11 B 219057.220 5.029 100 0.446
Primary 21 B 412397.879 9.467 79 0.663
Primary 22 B 511234.844 11.736 68 0.708
Primary 23 B 656437.501 15.070 85 1.136
Primary 31 B 336825.792 7.732 86 0.590
Primary 41 B 1432215.235 32.879 60 1.750
Primary 71 B 192038.278 4.409 61 0.239
Primary 81 B 3304498.256 75.861 61 4.104
Primary 90 B 53877.802 1.237 66 0.072
Primary 11 C 10933.953 0.251 100 0.022
Primary 21 C 2381557.518 54.673 86 4.170
Primary 22 C 564650.628 12.963 79 0.908
Primary 23 C 173626.908 3.986 90 0.318
Primary 31 C 185483.243 4.258 91 0.344
Primary 41 C 1450486.842 33.299 73 2.156
Primary 71 C 335571.928 7.704 74 0.506
Primary 81 C 24105757.161 | 553.392 74 36.321
Primary 90 C 4267.451 0.098 77 0.007
Primary 21 D 1245218.812 28.586 89 2.257
Primary 22 D 1727655.376 39.662 84 2.955
Primary 23 D 164748.228 3.782 92 0.309
Primary 31 D 1950.419 0.045 94 0.004
Primary 41 D 733098.073 16.830 79 1.179
Primary 81 D 5876087.739 134.896 80 9.572
Primary 24 B 1488256.200 34.166 92 2.788
Primary 24 C 306439.480 7.035 94 0.587
Primary 24 C 310317.021 7.124 94 0.594
Secondary 11 B 60082.739 1.379 100 3.457
Secondary 41 B 192385.993 4417 60 6.642

Curve Number Calculations

AEPFC000349



Mame GRIDCGDE HSG Area fth2 Area_acre €N Inc, CN
e ary &l i Q0951376 2.088 Al 31594
Secondary 11 C 106317260 2441 100 6,117
secandary 21 C 107228 311 2477 BE 5.339
Secondary 41 C 210068.421 4823 73 8824
Secongary 71 C 33928.559 0773 74 1.445
Secondary LA < 93p137. 796 21.495 74 349 8608

Curve Number Calculations

AEPFCO00350



Curve Number

GRIDCODRE |[NLCD Description TR-55 Description A B B/t C /D ) W
11 Dpeen Waler Water 100 100 100 1040 100 100 100
21 Developed, Open Space Dpen Space - Poor a3 3 B3 B ER i 100
22 Developed, Low Intensity Low Densily Residential acre 21 68 71 9 &2 84 100
22 Devaloped, Madium Intensity High Density Residentizl 77 25 2R an o1 92 100
24 Developed, High Intensity Commercial pak ai 43 91 a5 45 100
31 Barren Land Fallow - Bare 77 g6 as 51 3 a4 100
a1 Deciducus Farest Woods - Fair £ 60 &7 73 76 7o 100
a2z Evergreen Gorest Woods - Fair £17) &0 &7 I3 7a Fa) 100
43 Mixad Forest Weoods - Fair 26 o) &7 73 Ta 74 100
52 SorubyfShrub Brush - Fair i5 56 &3 0 i EEi 100
71 GrasslandfHerbaceous Open Spave - Good 19 &1 oR 71 i a4 100
El Fazlure,/Hay Open Space - Good 19 Bl 334 71 if 1) 100
8z Cultivated Crops Row Crops SR - Good a7 78 B? 85 87 89 100
30 Winndy Wetlands Wionds - Poor 45 65 72 7T g0 23 100

Curve Number Calculations
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Hydraulic Analysis of Flint Creek Pawer Plant Azh Papds

FREESE
American Electric Power Company gmm

Appendix C
Pertinent Drawings

January 2011
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AMERICAN ELECTRIC POWER
FLINT CREEK POWER PLANT

DESIGN CALCULATIONS
SECONDARY ASH SETTLING POND WEIR

OUTFALL 101

- ; by
LR TR aieTnh St SRR,
ARGE EJE',II'-'.\J-N.‘&:..: =
. A

|
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Owveryiow

The valealations shown are for the proposed new weir st Fling Creek Power Plant's permitted Outlall 101
The liee Open Channel Flow Messurement Handbook 6th Fdirion was used as 2 reterense for the weir
desipn.

The crest elevation of the propused weir s the same s the uxisting one s thar the pord's normal surtuce
clevation will nat he affected. The secondary ash pond's spillway witl be ratsed by 2 feet wr clevation

1145507 to climinate e over topping situation experiensed during ligh raindall cvents by increaxsing the
e and capasity of the weir.

A compound weir way considered but flow near the ansiton zone witl inraduee error, The wete Iy is
sharp crested, rectangular. with ¢l contractions and is desigied to adeguadely haocdle a 190 vear. 2d b
rainfall event.

Laese improvements will provide greater low capability and improved aceuraey by slowing the approach
veiocily,

FLINT CREEK SECONDARY ASH POND WEIR
HEAD AND CAPACITY
0 -
btz Frow
> R
g 100 +— . - — -—
o -
wt _ - i
o B‘J N . = - H S J
wn .
=
= L
=N T —a— New Welr
=X 100 ya, 24 hr sain - _ o
el i T j = 0Old YWeir
= Al it Lo -
= Moemal Rl =
3 x ; ; *;-'_".';——-“"' Mlax Flovw (ol e
: 0 L ocew= e e Min [Flow _ L
' nn 05 10 15 21 24 Zit
HEAL, ft.
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1. Approximate rainfall runoff to basin
Watershed Arca in acres 8- 038

Typical runoff coefficient for heavy soit p= 0z

Firem Rainfaldl Frequency Atlns, 100 ye 24 hr reinis B 79 inches

Aztual extreme rainfall NNDE Climate Bata Online for Siloom Springs
weather station iz 3.1 inches.
Lse 9 for 100 yr 24 hr rain event.

Ranfall i inches R - 94

Rlae

Miltien gailons par day based on rainfali, water shed and runef N
RILNY : hE

, el S — G
Results in 40819 MGD runoff to Sec, Ash Pend |2 -l i

2. Consider flow from primary pond to secondary pond

Flow is thraugh a 2" x 4" zencrete sukmerged horizuntal section 40" long, Heod differences from one pang
to the ather controis flow, Note: stop legs are in place and can be used to reduce flow t2 the secondary
pand,

Pri_ Pond ely. l-llm = 41da Frivhr .= 2 R L ki !

= — b H - .

sec Pond elv. 1, = 1132 widlli s 1 Kpgp 1= |
Cross sectionn’ aren ared ;= height wadth  §.0an

Assume Concrete friction focter F: 4.2

Serived from Berneulli equation. Using surface el dif ference calculata velozity through section

Vehooity is reosonable. Using velocity ane eross
sectional area flow is:

Floy, = Hogg) 2322
V= [— n R, = area v TARG 32K24.930
r = o It _ _3
3 "FE G041 —- "lr'l'hllL - _ﬁ!rnc-[.- [EITE B A 1%
| Argg--— UR* Koy AL
oA " Lherefare flow sectian trom Primory ash Pond s

copable of flowng the IGO0 v 24 e rainfall
rusaff to Sec Ash Pond

AEPFCO00154
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3. Use solve block to determine head on weir, given crest length and maximum flow;

Colculations are fur rectanyulur weir with end confractions
Sefocted crest Jompth of weir i feefr 1 11

Desired flow besed on 100 vr 24 hr re:nfoil + corrent outflow in units of
miflion gatlens per ooy, Current aotfluw is tyarcally in the 5 to 7 MGD
range. Use 7 MG ns hypical flaw for caleglations.

Maximum design Flow & MOD L 0 £ 7 37510
Tritial guess head un the weir xp, -~ AL
Given
s
MGD = 2000l - 02y )y,

Head Find[xh} Hemel = 1,431 MHead on wes Head 12 1742 inches

&hech caltulated gpm gquuls desired
flow in million gallons per day

: "

5
gm = 14UE (L U.]-Ilt:ad]-Hrmil B ARG 2 I-flllj;yrr]-l.-l'l-- [ 3. WG, R ."Rl_"‘._':-lh'_'lllrl'll:‘."_,l v LR

4. Determine overall dimensions of the approach channel:

Appreach chonnel dimensions are bnsed on ratios to the maximum design flow head m units of feet.
The Tsco Open Chanrel Flow Mecsurement Handboak 6th Edition was used us the refereace,

Cimensions are in units of Teat.

Crest length of weir in feet L. = [ 3L4H) WL o 3T and "OR" T Shept™ ) - (1"
Mensurement paoint of heod: LI o= - bl 10 4805

Minmum crest hemght L¥2 ;- 2-Head DI =2803

Manimum end controction M35 = > 1emi [0 — 2

Crogs Section Jepth e ileac ¢ 12 55

Appraach Length to weir D= := 2} Head D5 2enzs

AEPFCO00155



5. Determine channel width using the cross section depth and an acceptable approach
velocity

For ascurney the desired chonnel velacity is no more fhan 05 “t/sec

Gliven
"r'l_lplj il X, = RoHead
v e tm
LLrE] ){.:]'LI.]‘I.]?“':'EP”
L - [‘;Tu,l{?«h] iTEL6 > %o Flencl O " T Xhor ™) - (1R I .. 3302
S B
Re-caleulate D3 bosed on D6 for acceptoble veloc+y D3 = — = H)LMN
2

AEPFCO00155
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6. WEIR SUMMARY

DIMEMNSTONS ft. FLOW
Head an weir Theaat - 1 451 Mition per day WG = 4T R
Crest length of wair in foet .. L3000 Gallons per minute gpm 3331000k
Measurement upstream of weir 13 = 5503 Velocity in channgi \".é'-rﬁi‘- — {15004
Minimum crest height 72— 2903
Mirimum end contraction L% — 10,50
Cross Section Depth (RS R LN
Appreach Length ru weir (R
Channel width (236 . 34002

Elevations & Cimensians

Elevatien top of weir plate fl42'-8"
Elevatian battom of channel 138 -4"
Elevation of maximum axpecizd nend  1143'-11-7/16"

Elevatian of new spillway 1145 g
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W. Greg Carer, P.E,
American Electne Power
21797 SWEPCO FPlant Road
Gentry, AR 72734

SUBJECT:  Flint Creek Power Station. Existing Ash Storage Ponds Embankment
Investigation. Pittsburg. Texas
Geotechnical Investigation
ETTL Job Mo, G3243-09

Dear Mr. Carter:

Submitted heren is the report summarizing the results of a geotechnical investigation conducted al
the site of the above referenced project.
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Thank you for the cpperlunity to be of senvice.

Sincerely.
ETTL Engineers & Consultants Inc.

WAL,

/Stephen R. Richards, P.E.

Senicr Project Manager : Principal Consulant
YL e““Jﬁ;DF FtJ‘?‘%_, ",
ABRATHAS N, G B
- | ] i f:
nsm‘rs{ni!u $ISF EmenGsERS VXt
PROEESSIGH. EEE SLLTANTS, WG PO L
ENGINEER , )| oS i

w o A

No. BSE3 q‘(,f}

August 18, 2010

Dislributicn; (2} AEP

2HEE Lol S 1717 East Erwin T N emn O sltoan Srect
Fesarkana Al 7185 Twler, Texas ?5TN2 Timevien lenas TSI
STETTIAME e 003-595-4421 Phone TR0 Flume
ATR2IA-205 s HM13-595.6113 Fax THIR-TAR- A T

www.cettlinc.com

AEPFCO00095



Geotechnical Investigation
Flint Creek Power Station
Existing Ash Storage Ponds Embankment Investigatian
Gentry, Arkansas

Submitted to

American Electric Power
Gentry, Arkansas

Prepared by

ETTL Engingsrs & Consullants [ng,
Tylar, Texas

(Revision 2)
August 2010

AEPFCO00097



EXECUTIVE SUMMARY

This Executive Summary is provided as a brief synopsis of the specific recommendations and
design criteria provided in the attached report. It is not intended as a substitute for a thorough
reading of the report in its entirety.

Project Description

Evaluation of the existing earthen embankments for the ash ponds at the Flint Creek Power Station.
Slope stability and seepage analyses for the embankments were performed using information
obtained from soil borings located on the crest and downstream toe of the embankments. The
embankments for the Primary and Secondary Bottom Ash Ponds were investigated.

Site Description

This investigation was conducted on the Flint Creek Power Station embankments that are located at
the plant which is located at 21797 SWEPCO Plant Road. The power plant is located on the
northeast side of the Reservoir and the ash ponds are located to the south of the plant on the east
side of the reservoir.

Depth & Number of Borings
Three borings were drilled to 30 feet deep at the native soil level and four borings were drilled to 50
feet deep in the crests of the embankments. The four deep borings were converted to piezometers.

Soils Encountered

The fill material in the containment berm consists primarily of stiff to very stiff lean clay (CL) or fat
clay (CH) with gravel and medium dense clayey gravel (GC) or clayey sand (SC) with gravel
overlying native soils which consist primarily of weathered limestone with layers of stiff to hard lean
clay (CL) with gravel. The limestone encountered typically consisted of solid layers less than 14
inches thick. The Rock Quality Designation (RQD) of the cores is less than 25%. Atterberg
Plasticity Indices of the tested soils ranged from 5 to 47.

Groundwater Depth

Found to range from elevation 1119 to 1135 msl in the open boreholes. Groundwater is anticipated
to be between the lake elevation of 1140 and the primary and secondary pond elevations of 1146
and 1143 respectively.

Embankment Stability

The existing berm slopes are acceptable if conditions are maintained. A minimum factor of safety
of 1.6 in the long term was found on the Secondary Ash Pond. Rapid drawdown of the level of
water in the individual ponds lowers the predicted overall stability factors of safety to a minimum of
1.2 at the Primary Ash Pond (assuming no ash in the pond left against the slope).

H ETTL Engineers & Consultants Flint Creek Power Station Embankment Study, Gentry, Arkansas
@ Geotechnical Investigation ETTL Job No. G3243-09

Page i
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1.0 INTRODUCTION
This study was performed at the request and autherization to proceed granted by Greg Canter, P E
with AEP, Hallsville, Texas in accordance with our proposal dated Oclober 13, 2009 Field

sl 1h

operations were conducted an November 3 though November 8", 2008

The purpose of this investigation was to define and evaluate the general subsurface conditions for
the primary and secondary ash ponds at the Fhnt Creek Power Plant in (Gentry, Arkansas.
Specifically. the study was planned to determine the following

«  Subsurface stratigraphy within the limits of exploratory borings;

»  Classification. strength. and permeability characteristics of the embankment and
foundation scils; and

v Slope stability and seepage of the existing embankments;

To determing this infermation a vanety of tests were perfermed on the scil and ash samples. The
scope of testing for this report comprised Standard Penetration, Atterberg liquid and plastic limits,
Fercentage of Fines Fassing the No. 200 sieve and Matural Meislure Content, Unconsolidated
Undrained Triaxial tests, and Permeability These tests were conducted to classify the soil strata
according to a widely used engineering classification system; identify, and provide guantitative data
for soils; define shear strength characteristics: define seepage chargctenstics: and determine the
slope stability of he existing embankments,

The conclusiaons and recommendations that follow are based on limited infermation regarding site
topagraphy provided to ETTL by others. Should any porfion of this information prove incorrect, this
firm should be rotified in onder o as5ess he nood for revisions o this report. Borings were drilled at
locations based on a site plan provided by the client.

2.0 PROJECT DESCRIPTION

This project emails the evaluation of the existing earthen embankments at the Flint Creek Fower
Station. Slope stability and seepage analyses for the embankments was performed using
infarmation cbtained from soil borings located on the crest and outside toe of the embankments,
The embankments for the Primary and Secondary ash ponds were evaluated:

Orne seepage and one stability analyses was conducted for each pond. Table 2.0 below, lists the
number of borings and depths for each pond as well as the piezometers inslalled.

Table 2.0 Eﬂl‘il‘lg and Piczometer Depths and Locations

Pond Baring Numbers & Depths Piezometer Numbers and Depths
B-3 — 37 feetl deep B-3 - 37 feet deep
Primary Ash Fond B-4 — 50 feet deep B-4 — 50 feet deep

B-5 — 30 feet deep

B-1 - 48 feet deep
B-2 — 50 feet deep
B-& — 23 feet deep
B-7— 11 feet deep

B-1- 48 feet deep

Secondary Ash Pond B-2 — 50 feet deep
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3.0 SITE DESCRIPTION
This investigation was conducted on the Flint Creek Power Station embankments that are located
throughout the plant which is located at 21797 SWEPCO Plant Road. The Ash ponds are located
south of the plant and east of the reservoir. See the Plans of Borings for the |locations of the
embankments investigated.

4.0 FOUNDATION STRATIGRAPHY & PROPERTIES
Regional, local, and site-specific environmental characteristics have been identified by review of the
surface, subsurface, and groundwater data gathered during the course of this study.

4.1 Surface Water Characteristics

The site is situated on a topographically level feature, with a slight slope from northeast to
southwest. The surface elevation of the study site is 1100 to 1160 feet above mean sea level (msl).
Little Flint Creek enters the subject site along the western portion of the property and flows into the
reservoir. The ash ponds are located on an unnamed tributary that flows along the south side of the
property into the reservoir. Surface water runoff from the site is expected to move to the southwest
along Little Flint Creek.

4.2 Regional Geology

4.2.1 Stratigraphy and Structure

The State of Arkansas can be divided geologically into two general areas of nearly equal size. The
northwestern half is part of a physiographic division that is known as the Interior Highlands, and the
southeastern half is part of the Gulf Coastal Plain. The rocks in the highland area are dominated by
well-lithified sandstones, shales, limestones, and dolostones of Paleozoic age. The rocks of the
Ozarks tilt slightly to the south and have a dendritic drainage pattern. Since shales and siltstones
erode faster than sandstones and limestones, the basic topography is flat-topped mountains with
stepped flanks. By contrast, the topographic expression of the Quachitas to the south is controlled
not only by the erosional resistance of the rocks, but also by their internal structure. The strata are
complexly folded and frequently faulted. The mountains are mostly east-west-trending ridges
supported by erosionally resistant rocks and separated by less resistant rocks.

4.2.2 Boone Formation

The Boone Formation outcrops at the study site. The Boone Formation is predominately lower
Mississippian in age. The overlying soils are of the Bodine Series, which vary in thickness from 10
feet to 50 feet. These soils were developed in residuum from very cherty limestones on strong to
steep slopes. The soils are coarser textured and more yellow than the Baxter soils, also more
cherty. In general they may be described as brown to reddish-brown to brownish-yellow clay, silty
and very cherty. The high content of chert is a major factor of the soils and tends to obscure other
morphology.

The Boone Formation is described as a cherty limestone, consisting of beds of chert and thin to
massively bedded limestone, which vary in character in lateral extent. The Boone can be
distinguished by presence of chert, which is seen in the exposures or in the subsurface cores. The
Chert beds cover most of the slopes and valley floors.

When first exposed the chert is compact and a light gray color. On weathering it may become
yellowish brown from iron staining, fragmental, light and porous, also many diverse colors. It may
occur as concretions in limestone beds, as lenses and as massive beds. The Boone has
considerable silica in these beds and upon removal of the lime by solution the remaining rock has a
porous texture. This is also referred to as “Cripoli”. Some of the limestone beds are charged with
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bituminous matter, which gives off an odor when broken and exhibit a dark residue appearing as
dried asphailt.

Solution waters create some caves and voids throughout the Boone and it is not uncommon to
penetrate a void while drilling this formation.

In this area of Little Flint Creek the thickness of Boone could be as much as 350 feet. Itis believed
that none of the borings in this investigation penetrated any formation older than the Boone.

4.2 Geologic Processes

4.2.1 Fault Systems and Structural Processes

The project site was examined for the presence of faulting by reviewing available literature, maps,
and site reconnaissance, in addition to the examination of the subsurface boring data for the site.

There are minor faults running northeast and southwest approximately two to five miles in either
direction of this site. Structures that formed on the flank of the Ozark dome of the late Paleozoic
Ouachita orogeny are identified as monoclinal folds that displace the generally flat lying Boone
Formation. Both east-striking normal faults and broader northeast-striking dextral strike-slip fault
zones probably reflect Pennsylvanian-Early Permian deformation of the developing Ouachita
orogeny. The caves and voids throughout the Boone mentioned above can also produce localized
sinkholes.

4.2.1.1 Seismic Design Parameters
Data regarding soil type and density to a depth of 100 feet is needed to designate a design class for
the profile where liquefaction potential is not considered. However, we predict that the site could be
classified Class D based on the limited data available.

A seismic impact zone is an area with a 10 percent or greater probability that the maximum
horizontal acceleration in rock, expressed as a percentage of the earth’s gravitational pull, will
exceed 0.10g in 50 years.

Based on the maps and the site coefficients determined for site class C contained in the IBC,
parameters as listed below are recommended by the Code:

Site Coefficients: F,=1.60
F, =240
Maximum Earthquake Spectral Response Acceleration Parameters: Sys = 0.217*
S[\m =0.139
Design Spectral Response Acceleration Parameters: Sps =0.144
SD1 =0.093

*Note: Acceleration used for seismic evaluation.

4.2.1.2 Liquefaction
Liquefaction is a phenomenon where soil pore pressure builds up rapidly during cyclic loading
causing a loss of shear strength and consequent significant ground movement both laterally and
vertically. In layman’s terms the soil turns into quick sand, losing ability to support load, and can
spread laterally out from under foundations. Foundations sitting on sand that liquefies during an
earthquake can sink into the soil.

H ETTL Engineers & Consultants Flint Creek Power Station Embankment Study, Gentry, Arkansas
H Geotechnical Investigation ETTL Job No. G3243-09
I-l Page 3

AEPFC000102



Recent research’ 2 has shown that liquefaction potential exists not only in relatively clean sands, but
also, under certain circumstances, in sands, silts and clayey soils of low plasticity (Pl<12 orup to 20
if MC>0.85*Liquid Limit) with significant fines content. In order for liquefaction to be triggered, the
water content of finer soils needs to be high (generally > 80-85% of the Liquid Limit) and the density
relatively low (assessed in terms of the SPT blow count generally where N1 (SPT Value normalized
for overburden pressure) is low). In addition, the frequency and magnitude of ground shaking has to
reach a certain threshold, which is related to the soil properties and local geology.

The native soils are predominantly clayey gravel (GC) and lean clay with gravel (CL) over limestone.
These characteristics taken together with the fact that the site is in a zone of relatively low maximum
ground acceleration indicate a negligible risk of liquefaction.

4.2.2 Erosional Processes
Erosional processes in the area of study are limited to those produced by the drainage systems of
Little Flint Creek. Due to the geology and the gentle relief of the site topography, erosion is minimal.

4.3 Soil Stratigraphy

Detailed on the attached boring logs are the specific types and depths of the various soil strata
encountered. The logs show defined boundaries between various soil types, but in reality the
transition between types is generally gradual.

The fill material in the containment berm consists primarily of stiff to very stiff lean clay (CL) or fat
clay (CH) with gravel and medium dense clayey gravel (GC) or clayey sand (SC) with gravel
overlying native soils which consist primarily of weathered limestone with layers of stiff to hard lean
clay (CL) with gravel. The limestone encountered typically consisted of solid layers less than 14
inches thick. The Rock Quality Designation (RQD) of the cores is less than 25%. Atterberg
Plasticity Indices of the tested soils ranged from 5 to 47.

5.0 GROUNDWATER OBSERVATIONS

Groundwater was measured at each boring location during drilling operations and four piezometers
were installed. Two new piezometers were installed on each embankment for the Primary and
Secondary ash ponds. Groundwater levels in the piezometers have not been measured to date.
Groundwater was found to range from elevation 1119 to 1135 (msl) in the open boreholes.
Groundwater is anticipated to be between the lake elevation of 1140 and the primary and secondary
pond elevations of 1146 and 1143 respectively

It should be noted, however, that seasonal groundwater conditions might vary throughout the year
depending upon prevailing climatic conditions. This magnitude of variance will be largely dependent
upon the fluctuation of pond and lake levels.

5.1 Piezometers

Four piezometers were installed for the two embankments at the site. These piezometers will be
used to monitor the water level in the embankments. Piezometers were installed in the boring
locations selected by AEP prior to the site work. The piezometers are numbered based on the

1 Idriss, IM. and Boulanger, R. W., Semi Empirical Procedures for Evaluating Liquefaction Potential During
Earthquakes, Invited Paper, 11th International Conference on Soil Dynamics and Earthquake Engineering, Berkley,
CA, January 2004.

2 Seed, R. B., et al, Recent Advances in Soil Liquefaction Engineering: A Unified and Consistent Framework, 26th
Annual ASCE Los Angeles Spring Seminar, April 2003.
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boring number where each was installed (i.e. B-1 was installed at boring location B-1). Copies of
the Well Logs and State of Arkansas Well Reports may be found in the Appendix.

Upon completion of drilling activities for the geotechnical borings, the piezometers were installed in
the open borehole to the depth approximating the natural ground level. If the boring was deeper
than the depth of proposed screening, the boring was backfilled with bentonite to the appropriate
depth. The 2-inch piezometer was installed within the open borehole along with a 1-inch PVC pipe.
Fresh water was pumped within the 1-inch PVC pipe until the water flowing back from the bottom of
the borehole to the surface had thinned. The piezometers were constructed of schedule 40, 2-inch
diameter, PVC pipe consisting of new, box-wrapped, flush-joint threaded screen (0.010-inch mill
slot) and casing. This installation depth should measure the final groundwater elevation after the
water through the embankment has stabilized. This is the depth predicted by the seepage analyses
below.

The filter pack material placed around the well screen consisted of 20/40 silica sand. The filter pack
sand was gravity placed into the annular space around the screen between the well and the
borehole wall. Filter pack material was poured until the top of the filter pack extended two (2) feet
above the top of the screen. Material thickness in the annular space was verified using a weighted
fiberglass measuring tape or through the use of a 1-inch PVC pipe. The top of the filter pack was
then sealed with bentonite pellets, which were allowed to gravity flow into the annular space to a
minimum thickness of two (2) feet. The bentonite seal was hydrated with water. An additional
bentonite seal was placed within the remaining portion of the annular seal to the surface. The
piezometers were protected with flush mount surface completions.

5.2 Embankment Seepage Studies

5.2.1 Seepage Losses and Pressures

The anticipated water level due to seepage through the embankments was investigated based on
the high water level anticipated in each individual pond using the computer program SEEP 2D by
Environmental Modeling Systems, Incorporated. The seepage both through the embankment and
through the foundation soils at each embankment location was estimated based on the permeability
tests of soils encountered at the site. The permeabilities of representative samples of the soil
ranged from 2.4 x 10® cm/sec to 9.4 x 10 cm/sec (test results included in the Appendix).
Permeabilities of the weathered rock layers were not tested, but due to the possibility of
interconnected voids, permeabilities of the rock mass could vary widely, estimated (in published
literature for this kind of geology) to range from 1 x 10° cm/sec to 1 x 10® cm/sec. We understand
that grout curtains that were installed around the perimeter to keep the reservaoir filled to a useable
level. This fact substantiates the existence of significant interconnected voids in the rock mass.
Due to the high plasticity of the soil interlayered with rock seams, we anticipate that the
permeabilities of the soil seams will be similar to those of the surficial clays tested. Based on the
possibility of gravel seams in the fill as well as in the native soils, flows were also calculated by
increasing the average flow rate (i.e. increasing the permeability) by a factor of 10 (i.e., 1 x 10°®
cm/sec would become 1 x 107 cm/sec).

Seepage losses for the highest permeability predicted for the embankments are predicted at 0.03
gallon per day (gpd) per foot of dam length based on the assumptions above (which do not account
for significant seepage losses in the voids in the rock mass).
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Tabte 5.2.1.1 — Permeahility Test Results

Boring Depth Unit Weight (pcf) | Permeability (cmisec)
b1 18 - 20 1251 T5x10°
B 33 3% 1305 15X 107
B2 8- 10° 1206 9.4 x 107
B2 23 _25 1313 24107
B-7 E_7 127 1 20x 107

Table 5.2.1.2 — Embankment Seepage Rates

Embankment Seepage Rates (Cubic Fe:et per Day per Foot)
Max/Min
Primary Ash Pond 4% 107 5 x 10
Secondary Ash Pond dx 10711 x 107

The water levels at the piezometers are predicted to reach slightly abhove the average of the
upstream (pond} and downstream {lake) nomal pool elevations. Water [evels approaching the pond
level could indicate a seepage pressure not anticipated in this design. Levels found to be within 1
foot of the pond levels should be brought to the attention of ETTL for addiional study.

6.0 POND EMBANKMENT SECTIONS
The berm heights rangad from 35 faet for the Secondary Ash Pond to a maximum of around 46 feet
for the Primary Ash Pond.

6.1 Slope Stability Analysis

All embankment slopes must be stable with respect to shear failure through the embankment and/or
the foundation strata. The existing slopes are standing (and have been doing so for approximately
30 years) with no obvicus slope failures. Therefore, all slopes must have a Factor of Safety at or
above 1 under current conditions. However, according to the Corps of Engineers, the Faclor of
Safety for long term stability should be a minimum of 1.5 for all new construction. Older dams with a
long history may be less. but for this study, a minimum of 1.5 was still utilized. This study was
conducted to assure that the embankments meet the minimum Safety Factors.

Slope stability was evalualed using the computer program CGecstase developed by Gregory
Septechnical Software (Geostase is the latest version of GSTABLY and has nat been released
generally yet). The program is capable of caloulating the factor of safety for potential failure
surfaces using several diferent methods. The analyses for this project were conducted using the
modified Bishop methed as this was believed to be the most appropriate approach. The program
hias an automatic search routine for determining the minimum factor of safety, The resulting
analyses are depicted graphically and are included in the Appendix

The surveyed boaring elevations were used for an embankment top elevation and the original
topographical maps along with the construction plans for the embankments were used in order to
determineg cross sections for the stability analyses.

What was believed to be the "worst case” embankment cross section (based on visual chservations
during the initial site visit) was used in the analysis. The tallest seclion was ¢chosen. The soil
strengths were modeled using 85 percent of the strength test values determined rom testing where
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a test was conducted. Whers no trizxial test was conducked, average strength values of the fill and
native soils were used based on the soil iypes az well a3 correlations with SPT blow counts. These
average results were also reduced by 15 percent. Reductions of 15% were used in an attempt to
accommodate potential variations in the soil as well as to compensate for the limited amount of data.
Due to the amount of grave! in the samples, only three triaxial tests were possible. The original
embankment subgrade was assurmed to be gravel and not solid rock based on the poor recovery
{RQD<25%), the thin layars of acerual rock cored and sigrificant clay saams found inthe samples.
EBased on the rounded edges, the surficial native sols are gravel in a clay matnx, We have
assumed that these subgrade soils extengd desper than first layer of solid rock encountered singe
the rock seams were still thin in most locations and in order to use a more consarvative basis for
analysis. Results of the Triaxial tests are summarized in Table 8.1.1 baloww. The mck mass
strength waz determined using the strength of the cores tested and the computer program Roclab
1.0 from Rockscience. This program predicts the strength of the entire rock mass based an the
Hoek-Brown criterion and backcalculates 2 cohesion and friction angle for the rock mass. The test
results are included in the Appendix.

Table B.1.1 - Summary of Soil Test Results
Filt soil Effective Stress Toral Stress
; or o Parameters Parameters
Boring Depth Native Classification m
Friction [ Cohesion | Friction | Cobhesion
Angle {psf) Angle {psf)
B-2 37 Fill CH 337 0 15,9 345
B-2 23-38 Mative L 330 90 18.3 275
B-3 3-7 Fill L 240 450 141 575
. MNative

B-1 43 Rock L= 385 1000 385 1000

Three cases were analyzed for each slope: steady-state {long term), steady state with seismic loads
and rapid drawdown of the water in the ash pands. In the rapid drawdown study, the water inthe
ash ponds is removed, but the water level in the embankment ramains. For the evaluation of
steady-state conditions, the soils were evaluated using effective stress parameters. For the rapid
drawdown case the slopes were evaluated using tofal stress parameters. Graphical represerations
of the slope stability results are included in the Appendix. Results of the analysis are summarized
in Table 6.1.2, below.

Table 6.1.2 Slope Stability Analyses Resuits

Steady State with ;
Pond Steady State Seismic Factor of Rapid Drawdown
Factor of Safety Saf Factor of Safety
gly
Primary Ash Fond 1.9 1.3 1.2
Secondary Ash Pond 16 1.2 1.5

It should be noted that dues to Lhe karst nature of the rock at the site, factors other than those
considered in this analysis may allect the stability of the slopes in question. Solution cavities of
varying sizes characterize this geology. It was not possible within the limited scope of this
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investigation to map cavities. Consequently, no cavities were assumed to be present. However, no
significant cavities were encountered in any of the borings of this study other than vuggy rock. In
addition, the strength obtained from compression testing of solid rock cores was reduced
significantly using the GSI approach in an attempt to predict the strength of vuggy rock used in the
analysis.

6.2 Slope Protection

Earthen embankment slopes require some form of protection from excessive erosion. A good cover
of approved grasses should provide adequate slope protection. The embankments appeared to
have adequate vegetation, but some of the locations had been recently cleared of trees. Bushes
and trees of two feet or more in height are not considered satisfactory slope protection because of
the harmful effect on grass and the hazards of tree roots.

A routine and periodic maintenance program should be implemented to prevent excessive growth.
Animal control should also be considered an integral part of routine embankment maintenance.

7.0 EMBANKMENT MONITORING
Visual drive-by inspections and cursory on-foot inspections should be performed in accordance with
AEP requirements. As a minimum, dam safety inspections should be conducted biannually.

Should any unusual occurrences be noted in connection with the operation of the dams, eitheras a
result of the cursory drive-by inspections or as the result of the detailed dam safety inspections, AEP
Geotechnical Engineering, and ETTL Engineers & Consultants Inc. should be immediately notified
for evaluation and development, if necessary, of a Remedial Action Plan.

8.0 LIMITATIONS

Geotechnical design work is characterized by the presence of a calculated risk that soil and
groundwater conditions may not have been fully revealed by the exploratory borings. This risk
derives from the practical necessity of basing interpretations and design conclusions on a limited
sampling of the subsoil stratigraphy at the project site. The number of borings and spacing is
chosen in such a manner as to decrease the possibility of undiscovered anomalies, while
considering the nature of loading, size and cost of the project. The recommendations given in this
report are based upon the conditions that existed at the boring locations at the time they were
drilled. The term "existing groundline" or "existing subgrade" refers to the ground elevations and soil
conditions at the time of our field operations.

It is conceivable that soil conditions throughout the site may vary from those observed in the
exploratory borings. If such discontinuities do exist, they may not become evident until construction
begins or possibly much later. Consequently, careful observations by the geotechnical engineer
must be made of the construction as it progresses to help detect significant and obvious deviations
of actual conditions throughout the project area from those inferred from the exploratory borings.
Should any conditions at variance with those noted in this report be encountered during
construction, this office should be notified immediately so that further investigations and
supplemental recommendations can be made.

This company is not responsible for the conclusions, opinions, or recommendations made by others
based on the contents of this report. The recommendations made in this report are applicable only
to the proposed scope of work as defined in SECTION 2.0 PROJECT DESCRIPTION and may not
be used for any other work without the express written consent of ETTL Engineers. The purpose of
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this study is only as stated elsewhere herein and is not intended o comply with the requirements of
30 TAC 330 Subchapter T regarding testing fo determine the presenge of a landfill  Our
professional services have been performed. our findings obtained, and our recommendations
prepared in accordance with generally accepled geotechnical engineering principles and practices.
No warranties are either expressed or implied.
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APPENDIX

1.0 FIELD OPERATIONS

Subsurface conditions were defined by 7 sample core borings drilled to depths ranging from 30 to
50 feet and. ETTL personnel drilled the borings at locations selected based on a site visit in
conjunction with the client. Field boring logs were prepared as drilling and sampling progressed.
The final boring logs are also included in the Appendix. Descriptive terms and symbols used on the
logs are in accordance with the Unified Soil Classification System (ASTM D 2487). A reference key
is provided on the final page of this report.

Truck and track-mounted drill rigs utilizing dry auger drilling procedures were used to advance the
borings. Samples were continuous in the upper 10 feet and at 5 feet intervals below 10 feet (or at
major strata changes). Soils were sampled by means of a 1 3/8-inch |.D. by 24-inch long split-spoon
sampler driven into the bottom of the borehole in accordance with ASTM D 1586 procedures. In
conjunction with this sampling technique, the Standard Penetration Test was conducted by
recording the N-value, which is the number of blows required by a 140-pound weight falling 30
inches to drive a split-spoon sampler 1 foot into the ground. For very dense strata, the number of
blows is limited to a maximum of 50 blows within a 6-inch increment. Where possible, the sampler
is "seated" six inches before the N-value is determined. The N-value obtained from the Standard
Penetration Test provides an approximate measure of the relative density, which correlates with the
shear strength of soil. The disturbed samples were removed from the sampler, logged, packaged,
and transported to the laboratory for further identification and classification.

Soils were sampled by means of a 3-inch O.D. by 24-inch long thick-walled Shelby Tube sampler.
Using the drilling rig's hydraulic pressure, the sampler was pushed smoothly into the bottom of the
borehole. The consistency of these samples was measured in the field by a calibrated pocket
penetrometer. These values, recorded in tons per square foot, are shown on the boring logs. Such
samples were extruded in the field, logged, sealed to maintain in situ conditions, and packaged for
transport to the laboratory.

All boreholes were backfilled with grout after collecting final groundwater readings. Samples
obtained during our field studies and not consumed by laboratory testing procedures will be retained
in our Tyler office free of charge for a period of 60 days. To arrange storage beyond this point in
time, please contact the Tyler office.

1.0 LABORATORY TESTING

Upon return to the laboratory, a geotechnical engineer visually examined all samples and several
specimens were selected for representative identification of the substrata. By determining the
Atterberg liquid and plastic limits (ASTM D 4318) and percentage of fines passing the No. 200 sieve
(ASTM D 1140), field classification of the various strata was verified. Also conducted were natural
moisture content tests (ASTM D 2216).

Size distribution of several soil samples was determined using a Hydrometer test (ASTM D 422).
Permeabilities (ASTM D 5084) were also performed on a representative samples.

Strength characteristics of the cohesive substrata were evaluated by conducting unconsolidated,
undrained triaxial compression tests (ASTM D 2850) on selected undisturbed field samples obtained
with the Shelby tube sampler. Direct Shear tests (ASTM D 3080) were performed on undisturbed
samples retrieved during drilling operations. The results of these tests are either presented in the
individual log of boring provided in this Appendix or as a separate result behind the logs in the
Appendix.
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Flint Creek Power Station, Gentry, Arkansas
Primary Ash Pond, Steady State with Seismic

SAGENT e S are & it LIt e 24 3-00 AEP Flint Criagk Powe: Plant Bottorn Ash Pands Geo Statulty AnalysisiSlape Stability\Pnmary 55 saismicn

1250 Mo FS | 3ol Sal Most¥l  Satwt ¢ Pi r4 Peonst Pezsaf| ] 1250
i 1.5 | . Des: {aah toef] ipsh [degl ialie)  (psf) N,
2 1.3 1 Fil 1280 134.0 B0 204 20D 0 1
3 1.3 2 Mative Sal 130.0 1330 w0 A1 000 ] 1
4 13 3 Mative Rock 1430 148.0 BESO B0 300 3] 1
& 13 ; ; ) ’
1200 6 1.3 11200
7 1.3
8013
g 13 EA1EL i 3ER
013
1150- ' w1150
L J .
=]
£
E1E B
! :.: ey . G
A ORI -« e e e R +1100
1050- _ 1050
1000 : : : : : 1000
0 a0 100 150 200 250 300 350 400
GEOSTASE FSmin= 1.3
Modified Bishop Method
PLATE P13
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Flint Creek Power Station, Gentry, Arkansas
Primary Ash Pond, Rapid Drawdown

ENTe BormiddEry Gabterancattn:ne estll243-00 AEP Flm Creek Power Flent Sottom Ask Pands Gen Sizblty dnalyesiSiope SuabiitylFrimary R0Lin

1300 Mo  F3 Sail Sl Most it Sab Wt ¢ Fiii I Pcongt Piez Saf| 1300
i 1.2 | Mo Des: {aah toef] ipsfi  [deagl ialie)  (psf) N,
2 12 1 Fil 1300 1370 4850 120 300 a0 1
3 12 2 Hative Sal 130.0 1330 50 156 000 2y 1
4 12 3 HNatre Rock 1480 148.0 BESO 348 000 1] 1
L 12 . . ; ’
1250 6 1.2 11250
7 12
8 1.2
g 1.2
i 132
1200- 11200
11580- | {1150
hd 4
1 e
T ?J - =1 " - =l
1100 +1100
1050 : : : : ! 1050
G 50 100 150 200 250 300 250 400
GEOSTASE FSmMin= 12
Modified Bizhop Method
PLATE P.2
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Flint Creek Power Station, Gentry, Arkansas
Secondary Ash Pond, Steady State

S R B ke Al v dots Ame=i3243-09 AEP Flind Credk Powe® Plant Bottarn Ash Pends Gea Stabilty AnalysistSlope StatlinSesondary 550

1300 Ho  FS | 3ol Sal Most¥l  Satwt ¢ Pt Peonst Pezsaf| ] 1300
i 1.5 | Mo Des: {aah toef] ipsh (deal ialied  (psf) N,
2 18 1 Fil 1300 1370 9¢ BT 300 0 1
3 1.4 2 MNative Bal 1300 1330 B0 281 000 &0 1
4 18 3 Matiwe Rock 1430 1480  BESD 344 400 o0 1
5 17 ) ) ' '
12501 6 17 11250
7 17
8 17
a
‘0 1.7
1200- j 11200
L UL SN
1160 : 41150
v r . v
S . * i
F‘- (=T -
1 iy
.
1100- _ 11100
1050 : : : : : 1050
& 50 100 150 200 250 300 350 400
GEOSTASE FSmin= 1.6
Modified Bishop Method
PLATE S.1

AEPFCO00063



Flint Creek Power Station, Gentry, Arkansas
Secondary Ash Pond, Steady State with Seismic

5B 240608 Qarte d o) lah s 1t3243-08 AEP Flint Cregk Power Plan) Sattom Ash Pandg Geo Slability AnalysishGlape Stabiliy\Gecondsry 55 Saism cin

1300 Mo  F3 Satw ¢ P I Pcongt Piez Saf| 1300
i 1.2 {oef) ipsll  [dea) (-alisl  (psh N,
. 12 137.0 L0 DO 100 a0 1
3 172 2 Mative Sal 1330 a0 M1 000 o0 1
4 1.2 3 Matre Bock 148.0 BESD 348 O00 &0 1
A 1.2 . ) :
1250 6 12 41250
7 1.2
8 1.2
g 1.2
B 1.2
1200- 1200
TIC4EaTHiT
1180 f : {1150
s T . oy
1
»
1100- 41100
1050 : : ' ' ! 1050
#] 1650 200 250 300 350 400
GEOSTASE FSmin= 1.2
Modified Bishop Method
PLATE S.15
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Flint Creek Power Station, Gentry, Arkansas
Secondary Ash Pond, Rapid Drawdown

SEESe EniisaEe S altnmsmalt doleRtes 3243-00 AEP Flrd Jreek, Power Plart 3ottom Ash Jonds Geo Stability Anglysis'Slope StabilbyS2cor dary RDLn

1300 Ho  FS | 3ol Sal Most¥l  Satwt ¢ Pi ot Peonst Pezsaf| ] 1300
i 1.5 | t  Desc {aah tocf] ipsfi  [deal ialie)  (psf) N,
z 14 1 Fil 130.0 137.0 TEO 135 00 0 1
3 14 2 Mative Sal 1300 1330 50 158 000 o0 1
4 14 3 Matwe Bock 1430 148.0 BEED 348 O00 0 1
A 13 . . ) :
1250 6 13 41250
7 13
8 1.3
g 1.5
B 1.3
1200- j 1200
S13BNZATES
11804 ) {1150
k4 o -
- - gl
o _ . BEl
. 3?‘ = - o
. [ ]
1100- _ 41100
1050 : : : : ' 1050
#] 50 100 150 200 250 300 350 400
GEOSTASE FSmin= 1.5
Modified Bishop Method
PLATE 5.2
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PREJECT INFORMATICN Toie S L TEST 0 oG Y Gy W Gi-BEG-Y, - B

PROECT Fin: Treeh Pevmr P SiLS AT ETELLE [ S
VOCATRON  Caniy, BR WELGD R ALLALET 0GBV TE e g g0
FHULAECT HOF 4 209 - L

LERT AP CITs oo 2=y L EMUCD T
- ETT_ EMGNEERE AMD CTHILLTAHTS, IMNC
e o P e ] . C e N Resrmeen

Ty .- TH TS

TEST NESCREFFICN
THRE OF TES™ R HD CU mps PP
SAMME TYPE- Shetty Tubm Sermpim
CUESUME ION Hedd Boovm 3 Far & [y FOl Lloy o' (daves
Saropled on Sae, Bl ¥p T oeep ' ' ’
MIFMED SRECIFR GRMATY 17 + il Seve

|5 FL: Fr. Frroent -3
HEMARME: thamabor and Bole Ends Traoumad +a34d 5
PLATE: B 1 Mumber of Specmens = 3
PLATE: B.2
MATE: B3
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TRIAXIAL SHEAR TEST REPORT

4%
w12
o
o
rn
(18]
i
—
w22
i
o
ul
I
i
13
3 / ;
0 10 20 o an a0 g0 il
FRIMCIFA_. STRESS - FSI
EFFECTIWE STRESE PARAMETERS P ) 337 deg o= -1.2 psi
SPECIMEN NOQ | 1 2 ] 3 [ 4
100 0] IHITIAL
Mmzlure Content - % : L-3:H 151} 24
Dry Densty - pol i 105 9 113 4 078
BO 20 i H | :
3 Diamesgr - inches ! iy 3Tl 2 TEE
]
. Heght inches b = gal 433! 5 1qt
o BaX . AT TEST
e . . ; T
= 1. f_,_,f Mireal Moistiese - % ' T 195 19.4:
e e 7 — Dry Densy - pof 103 45 114a§ '09.2?
'g'__ , R e . . Calculated Diameter {in.} E 7 7a Z fd-i 2 ?EE
"E Height - inches i E 6ol 4 281 5124
pushed —— Effect Cetl Fressuie - psi 100; 20 a0
] . [
ral [ailure SIrC5s - pa 12738 2373 KLRLY
1
T4l Pore Pressare - ps 62 01 San Tig
om Sirain Rate - iches:min. D.CHIISUE ARLE 1] 0 DOaEa
oo LES 210 Failure Strain - % 1€ 16 1.4
ARIAL STRAIN - % .’ Failure - psi 19 g 34.74 52 37
' Failgre - psi : 7 Dfis .01t <5 34t
TEST DESCRIPTION PROJECT INFORMATION
1¥PE OF TEST & N30 GU witn PP PROJECT: Flat Greek Pawe: Fldam
SAMPLE TYPE  Shely Tube Samgle LOCATION Centry AR
GESCRIFTIOMN Hedd. Brosm & Tan S Sray Fat Clay w Gravel FREOJECT WO, G 32432 -00
Sampled on Site. B-2 3 T deep CLIFNT AFF
ASSUMFD SPFCIFIC GRAWITY 27 + d) Srgve Decenter 2009
LL: PL Fl: Percent 200
ETTLENGINEERS & CONSULTANTS :
REMARKS: Diameter and Both Ends Trimmed + # 4 Sieva PLATE: B.1

Al LR R T e T T
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PROJECT Funt Creek Pawer Flart

SPECIMZN NO. 1 SPECIMEN 40 2
&0 &0 -
|
a0 A0 .
-—"'"'r.-.._'_-_
="
20 - = :
_.,.-"'"'-_-_-_-_ | - '
& . 17 . . 20 $ ' 1 )
S O o o AN M S— .
| Ty ShEnn e === ——— = Eiipyr P F ooyt p ] [ Seeate Fewn fu —=—=-—= B Murficwre - 3
EPCCIMEMN MG, 3 SFECIMEN MO 4
) I I I : I i 50
[ =
. el o
an P
i I
20 RSt L -
o . 10
Q 400 m U
WX - a 1a a1l »
l D a2 ETERL - Pl === —=== EaTCLt S IE STORMLC A | |3k ZDesn P = -=——=—- huesnFre P ae. pn |
p-q DIACRAR
40
20
h
o
1
or
10
o
4] 1a 20 30 50 Sk &0
P’ - psi
EFFECTIVE STRESS PARAMETERS R = 100 £ ideg) = 29 0 alsit= 10

TYPE OF TEST & NO. CU with FF

PROJECT NO G 3042 -049

DESCRIFTION Redd. Brown & Tar 3 Gray Fat Clay w Sravel

ETTL EMGINEERS & CONSULTANTS

PLATE B2

G 3242-09, B-2 3-7 Flink Creek
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TRIAX|IAL SHEAR TEST REPORT
47
& 42
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7]
i
Y2 : .
1 .l
q
[1N]
I
]
12
I
= [} = = = = [} =
— [a¥] Lind =t [yl L2l r-- o
FRINCIFAL STRESS - F5I
TOTAL STRESS PARAMETERS i 15.9 deg cC= 2.4 psi
SPECIMEN NO. [ 2 ] a2 [ 4
100 IMITIAL
M slura Sonkant - % 169 151 oA
Ory Densly - a7,
00 o0 ry y pei mag_ 1194 g7.a
= Diameier - inghes 270 Z7E ZTB
L Haight - inches :1H 433 519
E B0 B0 &T TFST
o W [l Measture - % i 2.7 199 19.4f
= Pt ! : . £
2 20 50 ad Diry Densty - pef ' 105 4 1148 LA
o / - Catzulated Didrmeter {in.) z ?ni 2.?4§ z ?3§
2 Herght - nches : :1:H 428, §12¢
B Awm ‘/ P Fiect Dol Fressure -psi 100 oo A0
Pl Fallure Siress - psi i 1274 23,131 5wl
0m f Tl Pote Pressare - ps E 62 EIE =8 D! 73 EE
] " 1 3
Sirain Rate - vichesimin, E 0000503 D.GDDGDE Q DDD‘.:':IE
o 109 0o Failure Sfrain - % E 1 55 155 1<:|E
ARIAL STRAIN - % 7, Failure - pai ' 27 74y a3 73| 7590}
Ty, Failure - p=i E 14 CH:IE .ZU.GCIE 40 WE
TEST DESCRIPTION PROJECT INFORMATION
TYPE OF TEST & MO CL with PP PROJECT: Flat Creek Pawer Fign
SAMPLE TYPE  Srelby Tubse Samral LOGATIGN  Centry. AR
DESCRIPTION Redd. Brosmd Tan % Gray Tat Clay wo Gravel PROJECT NO. G3243-04
Samphked on Site. B-2 3 to T deep CLIENT: AEF
ASSUMED SPECIFIC GRAVITY 27 + d0 Grg g Degember A
LL FL Fl Percent -200
ETTL ENGINEERS & CONSULTANTS :
REMARKSE. Dianetar and Both Ends Trimmed + 1 4 Sjewe PLATE: B3

AEPFCO00068



PREJECT INFORMATICN Toie S L TEST 0 oG Y Gy W Gi-BEG-Y, - B

PROECT Fin: Treeh Pevmr P SiLS AT ETELLE [ S
VOCATRON  Caniy, BR WELGD R ALLALET 0GBV TE e g g0
FHULAECT HOF 4 209 - L

LERT AP CITs oo 2=y L EMUCD T
- ETT_ EMGNEERE AMD CTHILLTAHTS, IMNC
e o P e ] . C e N Resrmeen

Ty .- TH TS

TEST NESCREFEICN
TRE OF TES™ R ND CU wmps PP
SAAPAE TVDE - Ehpdtny Trabse Sl
CESUME ION  Hedde Bigah b 1ok Lear Sy
Saropled o Sae, Bl 210G 35 ceep '
MIFMED SRECIFR GRMATY 17 + il Seve

|5 FL: Fr. Frroent -3
HEMARME: thamabor and Bole Ends Traoumad +a34d 5
PLATE: B 1 Mumber of Specmens = 3
PLATE: B.2
MATE: B3
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TRIAXIAL SHEAR TEST REPORT

o3
43
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- 33
7]
rn
(18]
o
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)
% 23
]
T
7]
13
3 : .
0 10 20 10 40 EL iy 0 a0
FRIMCIFA_ STRESS - F3I
EFFECTIWE STRESE PARAMETERS P e 33.0 deg o= 0.6 psi
SPECIMEN NOQ | 1 2 ] 3 [ 4
100 0] IHITIAL
i i M slure Crntent - % E i1 8 21 Di 1?.FE
B0 5O T Dry Censty - pcf E 103 & 10925 '14.4§
3 Diamesgr - inches ! Z7H ZTR 2 B0k
n
E 7 Haght inches : = gt 5 67! s 60!
M / AT TEST
ir . . ; T
= 'f ) Mireal Mcisterse - % ' 33t 2 16.8:
= 00 _ Dry Censty - pef : 105 8} 103 "17.08
T . Calculated Diameter {in.} E 27 z ?4! 2 ?EIE
"E | LT Height - inches i E6EL E &30 5 64}
0NHN 1% Effect Cefl Pressuie - psi 1o 20 ana
Failure Siress - pa 16 18; 20,70 42 40
1
T3l Pore Pressare - ps 5.6y El4 738
om Sirain Rate - iches:min. D.CHIISEIE QOO0 0 DOCEQ
oo o 200 Failure Sirain - % 151 15 15
AXIAL STRAIN - % T, Failuwre - psi 2 SEE 3034 =
' Failyre - psi H 37k 264, ~6 0,
TEST DESCRIPTION PROJECT INFORMATION
1¥PE OF TEST & N30 GU witn PP FROJECT: Flat Greek Pawe: Fldam
SAMPLE TYPE  Shely Tube Samgle LOCATION Centry AR
GESCRIFTIOMN Heddish Browvwn & Ton Ledn Slay FREROJECT WO, G 3243 -08
Sampked on Site. B-2 23 1035 degp CLIFNT- AFF
ASSUMFD SPFCIFIC GRAVITY 7 + 40 g e Degember 2048
LL: PL Fl: Percent 204
ETTLEENGINEERS & CONSULTANTS :
REMARKS: Diameter and Bath Ends Trimmed + # 4 Siena PLATE: B.1

L = b
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SPECIMZN NO. 1 SPECIMEN 40 2
&0
4n
21 ,..--""' v N
R e S
& L) ) R4 i
- | | L | | . o 1 1 1 1
| Ty ShEnn e === ——— = Eiipyr P F ooyt p ] Seeate Fewn fu —=—=-—= B Murficwre - 3
EPCCIMEMN MG, 3 SFECIMEN MO 4
100 I i - - I 50
,..--""".r’.:_. 'n}
i I
A
ST WL N M
b s | °
1- E 1a prall pul
l D a2 ETERL - Pl === —=== EaTCLt S IE STORMLC A | |3k ZDesn P = -=——=—- huesnFre P ae. pn |
p-q DIACRAR
40
F'*
L
24 -
- e
& oen .
1
or .-""/J
,P"...:f gy, .
10 _‘,»;’Sr--.e g
“ Y
v Y '
A ’
n ral b, P
4] 1a 20 30 50 Sk &0
P’ - psi
EFFECTIVE STRESS PARAMETERS = G 14 (deg) = 28 A iy= .5
PROUECT Funt Creek Powet Flart TYPE OF TEST & NO. CU with FF
PROJECT N2 S 3342 -0
GESCRIFTION Reddsh Brown & Tan Lear Clay

G 3242-09, B-2 2335 Flinl Creek

ETTL EMGINEERS & CONSULTANTS

PLATE B2
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TRIAXIAL SHEAR TEST REFORT

(]
20
o 4l
o
ﬁ _,.-"-.’!.
E "_’.,.-'"-’.
%
LiJ ....,‘...-ﬂ"
i 23 ,—-"""‘_-_:'"“
13
a
= [ —_ = Lo} [} [} [ [ — Lo}
— [} L] =t [Ny} [Tl I-- (a3 (=73 L]
PRINGIPAL STRESS - P3I
TOTAL STRESS PARAMETERS b = 12.3 deg L= 1.5 psi
SPECIMEN NO. | 1 2 | 3 | 4
100 0 - IHITIRL
hdoisture Conbent . bod I .0 17.7
SiTy - 3 4 .
— Dy Jensity - po 1E.!3.:u 1(39. 1142
7 [ ameter - inches - :TE 280
o Hinght - nches 5651 557 5601
# eooo - AT TEST
E Final Moisture - % 215 .0 16 6]
L Dy Jensity « oot 103.8 103 117104
& 3000 o Jeneme e R : bt o
E Calculated Ziameber in 200 T4 2.7
= Heght - nchas | 5851 5 B3| g el
W zono Efect Cell Pressure - psi | 10.0% .0! 4c.0;
Failure Siress - Lo i 16 18, 21‘.]?()! 4z 4y
000 Totsl Pure Preswure - ps | =561 £0.4} 73.9)
Stran Rale - nchesimn. fOMEEN (R0Asn foon 50l
-
oo 0o 0.0 Fallure Jirain - % 1.3 1.% 1.5
ARIAL STRAIN - % 1, Failure - fsi 2615 40 70 82,40
-, Failure - psi 10.00 20 D0 40.00
TEST DESCRIFTION PROJECT INFORMATION
TYPE SF TEST & MO, G wath PP PROJEST Flint Goack Pawer Plant
SAMILE TYPE:  Shelby Tube Sample LOCATION  Cenry AR
JESCRIPTION Raddish Brown & Tan Leas Clay PROJECT N, (33243 - 05
Sampled on Site. B4 ST 1o ¥ deed CLIENT: AEP
ASESUMEL SPECIFIC GRAVITY. 27 W Speve Cecamber 2008
LL. FL. P Percent -200
ETTL ENGINEERS R COMSULTANT N
REMARKS. Dameler and Both Efds Trimimed + B8 Seve R3 ® FL'ATE E 3
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PROJECT INFORMATION T XL TEST OS2 AN Y GRy Y HOGREGSHY. ! B

PRCUECT Finl Croms Poami Sl b GHTSLVFT F Un TRLIFT LSS, s TE
LOTATEON  Conlo, AR VERE THT O ATEIET feat SEWISE MALDR DG 11U
FCagbal? rix 43 204 - 3
- TR % o0 Y | SENELL [0
CLIENT: Ay
STTI FHGEBTER S Ar GuNS L Tab™: R
. i

Devembe X0 T

TEST UESCHIF TES M
TYRL OF TEST &M O el #0
SANMEE TFE  Shadkw Tule Swarpew
DESCRPTEON Rucrd, Buosars L Toaiic Sy Lukaie l'.l1u1; w Crwnad
Rl s S, B3 3 b0 7 ol ’ ’ :
AGELIMET} SPEOF. GHAWVITY. 2.7 = df Baa

LE. B =] Papagnl OO

REMRAAKS Deamiglen sl Bugh Eire Trimaeed + 4 Sigm
PtATE B Mumber of Specimens = 3
PLATE-B.2
PLATE: B2
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TRIAXIAL SHEAR TEST REPORT

43

KR
7 /
o
L' /
1
w23 ]
=
I //A'——
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o
L
I
i \

17

3 /
0 it 20 in A0 ) G0

FRINCIFA. STRESS - F3I

EFFECTIWE STRESE PARAMETERS i ) 24.0 deg o= 3.2 psi
SPECIMEN NO [ 2 ] 3 [ 4
GO0 IHITIEL
M slure Crntent - % E 17 6 21 3! 1?.EE
. Dry Censty - pcf i 107 8 108 2| 07T}
5 r‘j Diameter - inches i 276§ 2 76 277
C oo - /I—T/“" L Heght inches b H 5 63! 5 oat
E - . i AT 1:E5T . :
= g, . [ inal Moistgs - 5% ' a0 2% 2N
e / ",-/Jj:""—" _ Dry Densy - pof 108 5 107 Di 'DE.EIE
T { ‘ . Calsulated Ciameter {in.y ! 2 ThE 275! 2 75t
= won . : : : :
u Heght - inches i CGTh & a1 2 G2y
. } Effect Cell Fressue - psi 100 210 400
Failure Siress - pa 1% 551 19,31 555
) I T3l Pore Pressare - ps 54.4! B 2 05
o . Sirain Rate - imches:min. D.CHIISUE 0.0 0 DorEa
od oo Zoa Failure Sfraim - % 1 EE 15 21
AKIAL BTRAIN - % T, Failure - psi 25 125 28.03 £h 43
' Failyre - psi H 5 558 877 “9 54,
TEST DESCRIPTION PROJECT INFORMATION
1¥PE OF TEST & WD CU with PP FROJECT: Flat Greek Pawe Flam
SAMPLE TYPE  Shely Tube Samgle LOCATION Centry AR
OESCRIFTIOMN Hedd. Browm & Tan Sandy Lean Clay we Gravel FREROJECT WO, G 3243 - 00
Sampled on Sike. B-3 3 T deep CLIFNT AFF
ASSLUMFD SPFCIFIZ GRAWITY 27 + dd Srgve December 20043
LL: PL Fl: Percent -200:
REMARKS: Diapeter and Heth Ends Trirymed + 21 Siewe ETTLEENGINEERS & CONSULTANTS PLATE: B1
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SPECIMZY NO. 1
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@ T e T - m
15 >N I I B A N

Tmrue ZEva A -————-—EizmxFuc ¥ oyt ]

SPCSIMEM MC. 3

) I I I I i
0 P~
21
)
[ Ty 2
0 -

De sl ETORL - P - == ——-- EsTCLY S NL STORMCE FRS

SPECIMEN 40 2
[l
40
2 T
s S . .
c T
ul Rl m
oo L1 1 i
Soale S A —=——-—— Eincar Mar A s - 3
SPECIMEM MO 4
30
dd
a0 -
&2
1]
n
a 13 jall M
i 1 ater Z5e-an P —m———— - Lyzean Foe Fres e pn |

p-q DIACRAN

PROJECT Funt Creek Pawer Flart

40
a0
J— “""'F.f.-
b £
O =g e
1
or
10 L
>
4
3]
i 1Q 20 30 £0 S0 &0
P’ - psi
EFFECTIVE STRESS PARAMETERS R = QoA 14 (deg) = 232 aipsip= 2.9

TYPE OF TEST & NO. CU with FF

PROJECT NO G 3042 -0

DESCRIFTION Redd. Brown & Tar Sandy Lean Clay wy Gravel

ETTL EMGINEERS & CONSULTANTS

PLATE B2

G 3242-09, B-2 5-7 Flink Creek
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TRIAXIAL SHEAR TEST REFORT
47
& 42
o
5]
7]
i
=
oy /
1
=y "ﬁﬂ-—‘
[1N]
I
]
12
I
= [} = = = = [} =
— [a¥] Lind =t [yl L2l r-- o
FRINCIFAL STRESS - F5I
TOTAL STRESS PARAMETERS i 14.1 deg cC= 4.0 psi
SPECIMEN NO. [ 2 | 3 [ 4
8000 IMIT 1AL
M slura Sonkant - % 176 A3 176
Dry Densly - pef 107 4 162 arLy
= / Diameter - inghes 27a 276 277
n 000 - \./-\ Harght - inches £ Gal 5 G 994
E / AT TFST
2 I [l Measture - % i a0y 223 220
g PO Diry I:Iens*nr-.pc:f . 10 : 107 Di 'ﬂﬁ.aé
E zoon Calzulated Digmeter {in.) : z ?E: 2.?5: 2 ?5:
% Haight - inghes H E &Y & A4, G620
B Fiect Dol Fressure -psi 100 Mo a0 i
Fallure Siress - psi : 15 563 19351 35 65}
Tl Pote Pressare - ps E RE 4E =1 2! Fit] bE
] " 1 3
ama Sirain Rate - richesimin, E 0.000503 D.GDDGDE Q I'.'ICIO‘.:IZIE
Y 100 0o Failure Sfrain - % i 151 15| 214
AKIAL STRAIN - % 7, Failure - pai ' 25 56} 3831 76954
Ty, Failure - p=i E 14 CH:IE 2':'.0':'! 40 WE
TEST DESCRIPTION PROJECT INFORMATION
TYPE OF TEST & MO CL with PP PROJECT: Flat Greek Pawe- Fiam
SEMPLE TYPE  Shelly Tube Samals LOGATIGH  Centry. &R
DESCRIPTION Redd. Brosm & Tan Sandy Lean Clay wy Gravel PROJECT NO. G 3243 -0
Samphked on Site. B-3 3 to 7T deep CLIENT: AEF
ASSLUMED SPEGIFIC GRAVITY 27+ dd Srese Cegember 2HA
LL PL Fl- Percant 200
ETTL ENGINEERS & CONSULTANTS :
REMARKSE. Dianetar and Both Ends Trinmed + 4 Sjewe PLATE: B3
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Major guincipal stress (ksi)
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I
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goo Qo 002 003
Mirgr princgal stress (ksi)

Analysls of Rock Strength using Roclab

Shear slress ks )

Haek-Brown Classificalon

intact uniaxial enmp sength (saei] s 4 5 ks
GEI=10 o= B Disturbance facter (0] = &
inkget oy s (Erp = 1600 ke

Hoek-Brown Cribtericn

miy = 3321 A=45e-5 a5 =05285

Mohr-Coulomb Fit

cohesion = 0 007 ksi fichon angle = 38 55 ceg

Rock Mass Parameters

tansile sirength = -0 007 ksi

Ln axial compressive srength = 0013 k=i
Global sfrength = 0 205 ksi

cafamaton modulus = 43 31 kw

Mormal stress (ks )

AEPFCO0007S
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ETTL Engineers & Consultants Inc.

WAl VLEUTEG AT, # BN TRLAT S = 1 S THOIE S TAD = DROLEISG # 1AL S

HYDRAULIC CONCUCTIVITY DETERMINATION
FLEXIBLE WALL FERMEAMETER - CONSTANT wOLUME
{Mercury Permomsier Test)

Fraget AR Flint Crook Pawer 2lgnt Botor Ash Pands
Cate 12200 Fanel Mumber - -3 . ASTM D 5034
Praget Mo 532430890 Parmarmetar Data
Bormg Mo B-1 8,2 ooata1n e’ SelMercunila [ 17 o
. Plpel Ra a
Larmpe 4, = 0TeEY120 o’ beginnng Tt Rp &7 crn
Cepth ) 1874 M. = 0Oa1B0 Tz Q00043322 Avreli Ra 15 tm”
e |t M, = 1 OdQubE T= Q2HeslhT
Matanal Desariptian . Gray Tan & Red Clavay Gravel
EAMPLE DATA
Wiet Wt sample + nng or ke EMEE g
Tare orring Wit ad g Betfore Test AHer Test
Yeat Wit of Sample SIR52 Qg Tare Mo TS Tare Ma.: T-25
Crametar . =78 in .M o PP A P 1 533 52 Nat g staa 652 55
Length e in o7 om Gy wdt tae 433 64 Ory v itarz 545 81
Area: S a7 2 MASY e Tara Wi a o0 Tara Wt 11617
Volurre . 16 40 "3 ZEE6E  om’ Cory Wl : 4353 B4 Biry Wi 43354
Urat W pmeti. 12507 pof 200 glem” Vemr 104 88wt A 112.76
Uit W (dryy 10071 pof 1.6 giem” W M st 24.2 W g b 260
Assuced Spenl = DA 215 Max Oy Cengibypef) = 100 7538 CMI = 24185260
wBofmax = 1000 - GME = 06
Calculatgd % waturation 131 d6 o ratie (] F 0.7l Fromgdy 10 = 0.41
TEST READINGS
ZyMercory Height Difference &0 ) D2 om Hydraulic Gradent = 933
[rate elapsedt Z “WEZp =g 7] k k
(secondsh  (pipet @ty om) {deg ) emp corrp [OMUSEG) A iday Reset = *
127290008 3300 R O EEEBZRI 245 DEIY 1GSE-D3 4 [TE-05
1202072005 4080 545 0.7 SEEEE1 295 13:3) 1 B9E 05 450E 05
12022006G  4ban 58 DASEAZST ha'g 0RI9 149008 422005
Tamgmons R T B s gRaESST T CI4E T oedd T UASEDE T SAREGE
ZLIMMARY
kaz 1.53E-D5 &rmisec Arcaplance cnternz = 25
k Vim
k1= 1 637-08 cmisec g4 B Wm - ka-ki | il
= 158708 cm'sac 36 I ka
k3 - 1490-08  cmises 28 i
R = 13708 cmisec 107 %
Hydraulic eanductivity k= 1.593EQ8 cmisec 4. HEDE  day
‘iprd Rabo B = 070
Prigzity n= 041
Bulk Density += 2.00 g.&:mj 1251 przf
Water Content Wl = .39 cmtom® { arE0deg )
Intmrze Memaeatal oy Kee=  18FE-13 &M’ { arzldeg )

i R E o ] Fare)

1747 Eaxt Erwin
Tyler, Texas THTE2
BB A4 Phane
BO-5RS-E113 Fax
werreeRlinG. com

AEPFCO0007S
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ETTL Engineers & Consultants Inc.

WAl VLEUTEG AT, # BN TRLAT S = 1 S THOIE S TAD = DROLEISG # 1AL S

HYDRAULC CONDUCTIVITY DETERMINATION

FLEXIBLE WALL PERMEAMETER - CONSTANT YOLUME
{Mercury Permometer Test)

Dropect ALE Flint Cregk Fower Plant Eatamn Agh Pangs
Late 1 22N2ITE Pane]l Humber - -3 ALSTH O S0ES
Projct Me. . G 1244085 Fermarneter Data
Boring Mo B-s a,= 0031416 o’ SEMescLde do e 18 crm”
F pe1 Rp at .
Lample. 4, - 0757420 oM’ Beginnag Fipot Rp &7T <rm”
Cepth (ft]° I M, = 0030180 Go=  DOD0429897 Aues Ra 104 cm”
LN et M;_ = 1 (HCES3 T= 0 20T EEA 4
Mater al Desenipban Bed & Tan Lean Zlay
SAMPLE DATA
Wigt Wt sample + nng or t@ane - RAY4 g
Fare ar nrp Wi ao g Before Tew After Test
Wt WA of Samp'e SBAT4 o Tare Mo TY Tare MHa T 24
Ciameatar 275 in r0E e waal W clave 42213 weelwirdae 5898 N
Length : ) in 708  om Lorv it 1taes 35091 Cr vt rare 999 86
B, 612 imhE 3247 an Tare 22116 Tare W 1234
Wolume . 1706 n™3 Zresl om’ Ciry Wit : 1E9 7o Sy Wl 4687 49
LA WA daet] 13048 pef 208  gicm” dhiate 0! T vl g3 33
Un W14y 110,22 pof 17T aiem’™ % et ; 18.4 W Foist.; 20.2
Sge, T SR e DAl 273 Max Ory Dansypef] = 110. 2588 ORAL = 18357528
WHofmax = 1000 == QG = 000
Calculated % satnatinn 101 & “Wowd rana [g) = 54 Porcsty = 0.35
TEST READINGS
Zi(Mercury Height Dhfference & 1.1 LR o Hydralic Gradient = .08
Dare alapsad z R emnp W % k
(seconds) (ppet@ty om ) ideg ) flemp cami [CSec) iftMayk Resst="
12 200N AN g OEsT1T 45 ] 1 BOE-DB i+ BIE-N3
1HTOE000 4260 545 O.TSTIT 245 0800 152808 4 3E-08
12202008 | 40H0 T SB | OESTITY | 45 C 0899 4SIE08 4Z8L0S
1212972000 420 BE 1067171 245 0850 1. 4EE- 8 4 14E-08
ZLIMMAR Y
ke = 1.52E-08 aniser Asseplance eiona = 25 Y
[ Nim
k1= 1 B07-08 cmisec 449 W wWm = k3 -ki ¥ 100
K2 = 1582708 cmizec 0. % ka
K3 - 1910-08 emisec 0.5 “h
kd = 1 46C-08 crifsec 40 g
Hydrauhc conduct by <7 1,52E08 comlsec 4 MEQS Mooy
‘Wioid Ratio a= 0.54
Parexgty n= 0.35
Eulk Density = 2.0 gh;rn; 1305 pof
Water Cotent W= 0.31 cm™em’ { at20de; C)
Inmnsic Fermedabilivy ke= 1.56E-13 O i at20deg )
210 Dzl el 17T Eusl Enwin

Tradimans AR T

1554

- B ut I S

ESNME AT

aa

Tyles, Teaset TSTO2
W3- 506-4421 Pheha
BIA-EB5-B113 Fau
wiehe BLEIbAC.Cam

ST W DAt S

TR S S E
o

5

)

AEPFCO00080
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ETTL Engineers & Consultants Inc.

WAl VLEUTEG AT, # BN TRLAT S = 1 S THOIE S TAD = DROLEISG # 1AL S

HYDRAULIC CONCUCTIVITY DETERMINATION
FLEXIBLE WALL FERMEAMETER - CONSTANT wOLUME
{Mercury Permomsier Test)

Fraget AR Flint Crook Pawer 2lgnt Botor Ash Pands
Cate 122000 Fanel Mumber - -3 . ASTM D 5034
Praget Mo 5 32424080 Parmarmetar Data
Bormg Mo B-2 8,2 o031 a6 e’ SelMercunila [ 17 o
. Plpel Ra a
Lampe a, = ny&TI20 cn Beginm ng Mt Rp 6T o
Cepth ) gy M. = 0O3BD Tz Q00043097 Avmeli Ra 15 tm”
e |t M, = 1 OdQWhS T= qQ32Messr
Matanal Desariptian . Had & Tan Clayay Gravel
EAMPLE DATA
Vet Wit sample + ning or e ATOB1 g
Tare orring Wit ad g Betfore Test AHer Test
Yeat Wit of Sample ST0AT Qg Tare Mo T2 Tare Ma.: T-23
Crametar . =78 in 7.0 o PP A P 1 233 B Nat e ataa 71582
Length 277 in 7.02 om Gy wdt tae S8BT a3 Orownovtarz BOBTS
Area: & 05 2 AL e Tara Wi 21662 Tara v 140,41
Volurre . 16 77 "3 27483 om’ Cory Wl : 70 81 Biry Wi A58 44
Urat W pmeti. 120060 pof 208 glem’” Vemr 1241w A 0717
Uit W (dryy 11028 pof 17T glem” W M st 17.5 W g b 229
Assuced Spenl = DA 295 Max Oy Cengitppef) = 110 3225 CMI o= A7 5257742
wBofmax = 1000 - GME = 700
Calculatgd % waturation 100 F2 o ratie (] F 06T Fromgdy 10 = 0.4p
TEST READINGS
ZyMercory Height Difference &0 ) D2 om Hydraulic Gradent = 925
[rate elapsedt Z “WEZp =g 7] k k
isecondsh  (pipet @ty om) fdeg <) emp corrp [OMUSEG) A idav Reset = *
1292008 Z4ED 3  D3REBIRI 2a% nEgl  118EDS 3 I5E-05
1202008 00 B.F D4588251 295 3.3 ) G B4E D9 2. YIE-D5
122006 S50 £1  0558A351 ha'g ‘0R99 A39C0N9 Z3RCHS
I e i+ TR riut R e
ZLIMMARY
kaz O.ZEE 09 &rrtsec Arcaplance cnterns = B G
k Vim
k1= 1137-08 cmisec 258 i B Wm - ka-ki] x°0(0
= 984F.09 cm'sac 248 I ka
k3 - 53009 cmises L
R = FETC-R cmisec 183 %
Hydraulic candocivity k= SABEDD cmisec 2.66E-05F  day
‘iprd Rabo B = E&T
Prigzity n= 0.40
Bulk Density += 208 g.&:mj 1296 przf
Water Content Wl = 031 cmtom® { arE0 deg )
Inmrsm e sty k= ®E1E-14 =M { arzZ0deg &)

D13 0ez2ch ezt
Ty ang SR T13Z1
A5 VTR 00T Dreae

At FAtY Fas

1T1T Easl Erwin
Tyler, Tesas ToHE2
POI-E85-A52F P hone
203-596.E113 Fas

st EftlRe CGm

AEPFCO00081



A2k

ETTL Engineers & Consultants Inc.

WAl VLEUTEG AT, # BN TRLAT S = 1 S THOIE S TAD = DROLEISG # 1AL S

HYDRAULIC CONCUCTIVITY DETERMINATION
FLEXIBLE WALL FERMEAMETER - CONSTANT wOLUME
{Mercury Permomsier Test)

Fraget AR Flint Crook Pawer 2lgnt Botor Ash Pands
Cate 122003 Fanel Mumber - -3 . ASTM D 5034
Praget Mo 53243080 Parmarmetar Data
Bormg Mo B-2 8,2 o031 a6 e’ SelMercunila [ 17 o
. Plpel Ra a
Lampe a, = nyeTI20 oo Beginm ng Mt Rp 6T o
Cepth ) 2325 M. = 0O31BD C= Q000430135 Avme Ra 15 tm”
e |t M, = 1 OdQuEE T= qJ3IMea3
Matanal Desariptian . Fad & Tan Sandy Laan Clay
EAMPLE DATA
Viet Wit sample + nng or e BG1E g
Tare orring Wit ad g Betfore Test AHer Test
Yeat Wit of Sample WEE Tare Mo TR Tare Ma.: T-27
Crametar . =74 in T.0A o PP A P 1 536 16 Nat stz 7300
Length 278 in 707 om Gy wdt tae 2GE] O oenotar: BSOS
Area: 510 2 33 e Tara Wi 00 Tara Wt 140,45
Volurre . 17 00 "3 27861  om’ Cory Wl : =05 a8 Biry Wi 5056
LIt Wk (st 13128 pof 210 glem’” Vteer 1 BOAG v A Bd4.14
Uit W (dryy 113.24  pof 1,81 glem” W M st 15.9 W g b 16§
Assuced Spenl = DA 2.6l Max Oy Cengibypef) = 1135 2858 CMI o= 1523535445
wBofmax = 1000 - GME = 706
Calculatgd % waturation 253 o ratie (] F 043 Fromgdy 10 = .30
TEZT READINGS
ZyMercory Height Difference &0 ) 0.2 om Hydraulic Gradent = 914
[rate elapsedt Z “WEZp =g 7] k k
(secondsh (pipet @ty om) fdeg C) emp corrp [OMUSEG) A iday Reset = *
1292003 2400 A D E5EEZS1 L 3910 2 32ED8 G R9E-05
12502009 50 57 pErL ol vy | &4 3810 2 5BE D8 5. 7IE-O5
12202000 30 & 10588251 24 08I0 2ATE0R BTAC0S
omamonsdHED T R TUi fREEsRT RRT UGG T oRREDE T ET4ELE
ZLIMMARY
kaz 2 ZEE-D8 &rmvsec Arcaplance cnterns = 25
k Vim
k1= 2E27-08 omisec 16 B Wm - ka-k] x 00
k2 = 73708 cm'sec a5 I ka
k3 - 237008 emises a3 i
L 238c-08 cmisec 04§ ey
Hypdraulic candoctivity k= Z2GED8 cmisec E.TOE-DF  Aiday
‘iprd Rabo B = 043
Priggity n= 0.30
Bulk Density += 2,10 g.&:mj 11,3 przf
Water Content Wl = e cmtom® { arE0 deg )
InmAse Mamrazataliy k= Z42E-13 ©m° {ariddeg &)

D13 0ez2ch ezt
Ty ang SR T13Z1
A5 VTR 00T Dreae

At FAtY Fas

1T1T Easl Erwin
Tyler, Tesas ToHE2
POI-E85-A52F P hone
203-596.E113 Fas
sy eftline . com

AEPFCO00082



A2k

ETTL Engineers & Consultants Inc.

WAl VLEUTEG AT, # BN TRLAT S = 1 S THOIE S TAD = DROLEISG # 1AL S

HYDRAULIC CONCUCTIVITY DETERMINATION
FLEXIBLE WALL FERMEAMETER - CONSTANT wOLUME
{Mercury Permomsier Test)

Fraget AR Flint Crook Pawer 2lgnt Botor Ash Pands
Cate 12320043 Fanel Mumber - -3 . ASTM D 5034
Praget Mo 53243080 Parmarmetar Data
Bormg Mo B-7 8,2 ooata1n e’ SelMercunila [ 17 o
. Plpel Ra a
Larmpe 4, = n7eyi20 o’ beginnng Tt Rp 6.7 crn
Cepth ) & M. = 0030180 C= Q000434353 Avmeli Ra 15 tm”
e |t M, = 1 OdQuEE T= qQ3IMes08T
Matanal Desariptian . Had & Tan Sandy Laan Clay with draval
EAMPLE DATA
Viet Wit sample + nng or e w064 g
Tare orring Wit ad g Betfore Test AHer Test
Yeat Wit of Sample =054 g Tare Mo T4 Tare Ma.: T-20
Crametar . =Ta in 5 58 o PP A P 1 433 69 Nat stz 7O FE
Length 273 in o, 5 om Gy wdt tae AQ0 57 Oey ownotare BODOS
Area: 583 it MR e Tara Wi 21947 Tara v 160,23
Volurre . 16 20 "3 562 om’ Cory Wl : 161 1 Biry Wi 4283 83
Lt Yt (e 12705 pof 204 giem” Ve F012 W A 107.23
Uit W (dryy 104,48  pof 1,67 gem’ W M st 1.8 W g b 24.4
Assuced Spenl = DA 2.Ed Max Oy Cengibypef) = 104 5286 CMI o= 21 BO3R52
Wofmax = 1000 - GME = 06
Calculatgd % waturation 131 43 o ratie (] F 067 Fromgdy 10 = 040
TEST READINGS
ZyMercory Heigh: Difference &0 ) D2 om Hydraulic Graden: = 937
[rate elapsedt Z “WEZp =g 7] k k
(secondsh (pipet @ty om) fdeq C) emp corrp [OMUSEG) A iday Reset = *
1222003 30 £ G O TEEEZR1 245 RS 2 DEE D8 3 90E-05
1202072008 aren 58 DASEEZA] 295 133 2 DOE D2 S46E-05
12200% 4380 57 NOSEAZST a5 0R9 102008 543005
mgmonsERAD T BRI GRABSST TI4e T oedd T UBSEDE T admEdE
ZLIMMARY
kaz 1.OBE D8 &rmisec Arcaplance cnternz = 25 B
k Vim
k1= 20ar-08 emisec ] T Wm= | ka-k] ‘00
k2 = 200F-08 cm'sec 17 I ka
k3 - 192008 omises 24 i
L 1 56C-08 cmisec a2 ey
Hypdraulic candocivity k= 1.94E08 cmisec S3TEDS  day
‘iprd Rabo B = &7
Priggity n= 0.40
Bulk Dgnsiy x= 2,04 glem’ 1271 pot
Water Content Wl = .36 cmtom® { arE0 deg )
InmAse Mamrazataliy k= ZME-13  com’ { arzildeg &)

D13 0ez2ch ezt
Ty ang SR T13Z1
A5 VTR 00T Dreae

At FAtY Fas

1T1T Easl Erwin
Tyler, Tesas ToHE2
POI-E85-A52F P hone
203-596.E113 Fas
sy eftline . com

AEPFCO00083



Well He.  E-1

ENYIRONMENTAL LOG
Client:  Flint Creek Power Plant Location Gentry, Arkansas
Froject No: G3:243-09 Fhasa Task Surface Elav. Page 1 of 2
- | o
| OverburdenLitholagls 22 | Em Wedl £ 5 well
23 E £% | 5 9 | Constuction | § o Construction
ja - 3 Description "E o Graphics o - Details
&
T.0.C. Elav.
0 GrowdSudace | —— - r r— 190 | _
CLAYEY GRAVELIGC) red and tan .
& | 5
—densze i
wred. kan. and white N
redium dengse X
10 | 10
15 R =Rl N gl
—native sail ':"’.—.':1‘ ‘—
—afary tan, and red: et E:':E: E.:. i
20 B M :: - 20
1 b AV E T e Wi St i
257 | 25
Lontinued Next Page
Criller Tommy Cook Drilling Method Rotany WWash Bentonite Seal 04 & 27-4F
Logged By James Griffith Borahola Diamete 6.5° Fllter Pack Oty. _iC-77
Crilling Starred _11/37049 Wall Casing 20" DiaDpg tol120 Filter Pack Typs 200 Sand
Drilling Compleled 11/3/0% Casing Type PVC Static Water Level
Censtruction Completed Well Screen 2.0 Dia 2.0 to 2280
Cevalopment Complated Screen Type Slatad MNotes: _Seepage {ff 25' while drilling.
Type of Well Blot Size (010
Grout Type Bentonite

131k
dMWF

ETTL Engineers & Consultants Inc.
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ENVIRONMENTAL LOG WellNo. 8-
Client:  Flint Creek Power Plant Location Gentry, Arkansas
Froject No: G3:243-09 Fhasa Task Surface Elav. Page 2 of ¢
. | o
£ - %_‘ OrverburdendLithalaghs 2 | Eo Wl = 5 Well
23 E £% | 5 9 | Constuction | § o Construction
la%a Description ol = Graphics o - Details
0 e
Contlnuad from pravious paga
] | SANDY FAT CLAY(CH) had red and tan with grawal 7 ]
30 7 | 30
T LB Gy Gl v Shts e m o i
35 ] | 35
1 s GUAY Wit SANBIEL oy st iat i gran i
40 7 | 40
] | LIMESTOKE moderstely stong imestone seams =16 gray i
- crystalling clay: thick badred: fresh: unfraturad L.
457 | 45
J =HUO=0 b 3
| Battom o Bar ng (= 48 i
50
55
B0

131k
dMWF

ETTL Engineers & Consultants Inc.
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ENVIRONMENTAL LOG WellNo.  E-2
Client:  Flint Creek Power Plant Location Gentry, Arkansas
Froject No: G3243-09 Fhasa Task Surface Elav. Page 1 of 2
- | o
| OverburdenLitholagls 22 | Em Wedl £ 5 well
23 E £% | 5 9 | Constuction | § o Construction
ja - 3 Description "E o Graphics o - Details
&
T.0.C. Elav.
Grownd Sudpee ] —— - r r— 190 | _
CLAYEY GRAVELIGC)medium dense red and tan vath grivvel i
EAT ELAY BT SANBIG S e et 5
| 5
CLAYEY GRAVELIGCY medium dense red and tan: wath sand and ]
gravel -
| 10
SARSY LEAR ELAVIEL rad md tary ankf grawvet 77 T phed o |
e I 3 I i
CLAYEY GHAVELIGU) medwm dense red and tan: moist RO I kot I )
~riative sl ar === I
e s e | 2o
RRs e
BANGY LEAN SLaVIE) very it ied and tan with gravel e == O
srnbiinl | ogs
Lontinued Next Page
Criller Tommy Cook Drilling Method Rotany WWash Bentonite Seal 0-3 & 75-50°
Logged By James Griffith Borahola Diamete 6.5° Fllter Pack Oty. _i.2-25°
Crilling Starred _11/37049 Wall Casing 207 Oia 22 tal160 Filter Pack Typs 200 Sand
Drilling Compleled 11/30% Casing Type PVC Static Water Level
Censtruction Completed Well Screen 2.0 Dia 5.0 to 250
Cevalopment Complated Screen Type Slatad MNotes: _Seepage {ff 20' while drilling.
Type of Well Blot Size o10*
Grout Type Bentonite

131k
ETTL Engineers & Consultants Inc.
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ENVIRONMENTAL LOG WellNo.  E-2
Client:  Flint Creek Power Plant Location Gentry, Arkansas
Froject No: G3243-03 Fhasa Task Surface Elav. Page 2 of 2
- | o
£ - %_‘ OrverburdendLithalaghs 2 | Eo Wl = 5 Well
23 E £% | 5 9 | Constuction | § o Construction
la%a Description ol = Graphics o - Details
9 £ G
Contlnuad from pravious paga
30 / 30
35 ] / [ 35
1 TG a i iagar s : ] i
J | LMESTCHE = B thick hmestone leage T L B
i T |
] I _
_ T 3
40 ] . - ap
4 I 3
i I |
I 3
) I
] T 5
- T |
I
] | 5
o : I L
457 1 | 45
1 | —rock cofirns ROD<0.ES ] : 1
] I ]
p T -
4 T 3
] I I -
1 | ~solid rock seam i 48 J | i
i I |
£0 L 80
Bottor of Borng (3 50
55
B0

131k
dMWF

ETTL Engineers & Consultants Inc.
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ENVIRONMENTAL LOG WellNo.  E-3
Client:  Flint Creek Power Plant Location Gentry, Arkansas
Froject No: G3:243-09 Fhasa Task Surface Elav. Page 1 of ¢
- | o
| OverburdenLitholagls 22 | Em Wedl £ 5 well
23 E £% | 5 9 | Constuction | § o Construction
ja - 3 Description "E o Graphics o - Details
&
T.0.C. Elav.
0 GrowdSudace | —— 7 - r r— 190 | _
SAMCH LEAN SLANTCL) wery siiff; g-ay amd Lan: wath grawval // i
—erva Ak Cedl! vath Granel )
& | 5
—geay anw Larr walh gravel i
‘SANGY FAT CLAY{CH) siifl: fan and red witn gravel ]
10 | 10
—wery siifl :
15 | 15
ZLAYEY GHAVELIGC) medwm dense geay ad fAn: weh gravel ]
20 ~native soil X 20
. - :
235 | 25
Lontinued Next Page
Criller Tommy Cook Drilling Method Rotany WWash Bentonite Seal 0-2' & 23-3F
Logged By James Griffith Borahola Diamete 6.5° Fllter Pack Oty. _i.2-23'
Crilling Starred _11/4704 Wall Casing 207 Dia 22 o133l Filter Pack Typs _20M0 Sand
Drilling Completed 11,409 Casing Type PVC Static Water Level
Censtruction Completed Well Screen 2.0 Dia 3.0 to 230"
Cevalopment Complated Screen Type Slatad Notes:
Type of Well Blot Size o10*
Grout Type Bentonite

131k
dMWF

ETTL Engineers & Consultants Inc.
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ENVIRONMENTAL LOG WellNe.  B-2
Client:  Flint Creek Power Plant Location Gentry, Arkansas
Froject No: G3:243-09 Fhasa Task Surface Elav. Page 2 of ¢
5 i | o
£ - = OrverburdendLithalaghs 2 | Eo Wl = 5 Well
23 E £% | 5 9 | Constuction | § o Construction
ja - 3 Description "E o Graphics o - Details
&
Contlnuad from pravious paga
] | LIMESTONE rock cutbngs 0 T T Y @ i
] I |
30 ] ! [ 30
—ROM 26 T
. I 3
4 I 3
y | I 5
] | LMESTON |J i
] T B
35 ] ! | 35
] ] I 3
1 | -roOn<n7s n ]
| Battom o Borag & 37 i
L)
45
50
55
B0

131k
dMWF

ETTL Engineers & Consultants Inc.
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Logged By James Griffith
Crilling Starmed
Drilling Completed 11/40%
Censtruction Completed
Cevalopment Complated
Type of Well

11/4109

Borahola Diameter 6.5°

Wall Casing 20" Oia 22 ta13d
Casing Type PYG

Well Screen 2.0  Dia “3.0 to230

Screen Type Slatad
Blot Size o10*

_ _ ENVIRONMENTAL LOG Well He.  B-4
Client:  Flint Creek Power Plant Location Gentry, Arkansas
Froject No: G3:243-09 Fhasa Task Surface Elav. Page 1 of ¢
- ;| o
£ - %_‘ OrverburdendLithalagh: 2 | Eo Wl = 5 Well
23 E £% | 5 9 | Constuction | § o Construction
ja - 3 Description = g o Graphics o - Details
&
T.0.C. Elav.
Gownd Swdpge | - c | _ ]
SAMCY LEAN CLANTCL) st tan and gray wilh gravel i
CLAYEY GRAVELIGC) medium dense tan and red |
LEAN CUAY WITH GRAVELCL siff: tec andtan X
| 10
—reddish L and 1an :
| 15
ARG LEAN ELAVIEL] v i 5 o vy v gl -
—nitive sail X
native soi 20
T L AVEY ERAVELIEE et devee G smdvad. sk gravai ™ i
25 | 25
Lontinued Next Page
Criller Tommy Cook Drilling Method Rotany WWash Bentonite Seal 0-3 & 23-50°

Fllter Pack Oty. _i3-23'

Filter Pack Typs 2000 Sand

Static Walter Lavel

Notaes:

Grout Type Bentonite

131k
dMWF

ETTL Engineers & Consultants Inc.

AEP

FCO00020



ENVIRONMENTAL LOG Well N, B-4
Client:  Flint Creek Power Plant Location Gentry, Arkansas
Froject No: G3:243-09 Fhasa Task Surface Elav. Page 2 of ¢
- i | o
£ - %_‘ OrverburdendLithalaghs 2 | Eo Wl = 5 Well
23 E £% | 5 9 | Constuction | § o Construction
la%a Description ol = Graphics o - Details
9 £ G
Contlnuad from pravious paga
] | BANDY LEAN CLAVICL very siiff; tan red and gray: waih gravel ]
30 7 | 20
1 | Giavev Gravtiinc v i oy o i sanmee :
35 ] | 35
1 | SANOY LEAN CUAY(CL' very siiff: tan gray. and red waihgravel j
40 7 | 40
_ -5t 5
1 R Ry T e e s 5
451 GRAVEL (TP} white . ‘i 4y | 45
4 ] 3
] .y, -
+ - .! -y -
4 Y 5
J SARDYY LEAM CLAYICL) sl red: with grawel i
&0 % 80
Barten of Bor ng 3 50°
55
-

131k
dMWF
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STATE OF ARKANSAS

REFORT OM WATER WELL CONSTRLCTION & PUMP INSTALLATION

Al

ki

Contragler Name & Npmber; BTYL Engineers & Consuitants Inec cof 1401

lllllll-l-l.-l-l--.-'

14

] w2418 LOCATE WITH "X" N
2 Drilier Nama & Mumber; __Thomas Coole L SECTION BELOW
3 Puma installer Maaie & Numbar: — - - N I L “‘ TH*T*+7
q COate Wall Complatod: NDV 3, 2005 few Well [3] Fredasages or Work- ovar [ -4 ~-+lr; ;'.+ T+
5 COUNTY 8 FRACTION 7 SECTION |8 TOWNSHIP B RANGE N .&‘: S
Denton NE “wof SW ol B T84 B33W ; —f—+——
_— -- o + 4 d ok = e
LONGITUIDE LATITUDE i n i ) n
1194 o _31 + 29 8~ 96 o 15 . 0.3 .
| &
B 1 DESCRIPTION OF FORMATIOMN: DEPTHS IW FEET D'! LasD OWeNER OR OTHER CONTACT PERSON:
B.1 FROM | TO WAME REP
clayey sand-Red, TPan & olzz STREET ADDRESS 21757 BEWEPCO Plant Rd.
a - - o carY Genkry, AR T2734
Gray e |
- - 2 CASING FROM 1 TO 127 w» 2 "ID
FROM T W "I
TYPE CASING:  DPYC
3 BCRCEM
TYOE pye ma 2" SLOT/GA 0, 010f
—— - SFTFROM 12 EFTS 2D T
TYFE. DlA SLOTAGA,
h ) SET FROM FTTD FT
: . -——1] 1 GRAVE. PAIK FROM 1 FITD 59 FT
AHAEHAGLHHONAL SHEETS.’FNECESSHHY .- - --—
—— — - § BACK NLLLOWITH: Rentonite
{ 2 TOTALDEPTH OF weLL 22 Row 4 1110 10 Fr
BEPTHS TO WATER 23 - )
3 PHGDUCINGI-DHMAIIDNS 6 SEAIED WInH _GEment
- plnl i FROM () FTTO 4 FI
STATIC WJ'L'IER :
4 LEVEL i befowr lapd s bace §_ Fﬂ(‘.‘lﬂ:ﬂ_" FTT.D j - —
T - T 7 DISINEECTED WITHNFI.
g8 YIE e - =r I C
. _'i o __ gallans per O min h-r. ¥ USE DF‘-"‘HI’:I L.
B QIAMLETER OF BORE HOLE £.5 1N L DOMESTIC [ COMPAERC AL O
G PUMP REFORT 1 A IRAIGATION 0 WA I TOR i
.. LWESTOUKAPOUI TRY O TEST WELL ad
I IYPE PUMP SUEMEH&[EILE EI TURBINE O JET O QILGAS SUPPLY O SEMI-PLBLIC O
2 BEINNG DEPTH: FEET _ FUBLIL SUPPLY O_ _ OTHER _
3 AHAND NAME AND SERIAL NUMBERS: Wﬂ HEATPUME TYPL WELLS)
SOURCE 0 RETLIRN I1
: S SED L
4 HATLL CAPACITY qallons per minme .. cLo UOP D
"™ o o '_ o [l-m A5G antfy) Wlll syslent al50 be used lor pllri:UEHhDIhErlhﬂﬂ
8 TyeE LU?FICATION —— Huistirg or Aic Condiboning?
i1 DHDP F‘IF"E OH CQLUMMN F‘IFE ::-IIE If Ya5. OIMY uLe: yos 1 re]
¥ I-|'n.|'IHF SIEE TG {Fur A open-loopontyl  Intnosdial medim i water returnerd#
£ PHESSUHE TANE . .. 5I7E, MAKE, MODEL 1l REMARKS
9 DATE OF INSTALLATION OR REPAIG Flush mount surface completion
10 s thare an abandgned waltar well on e property? 12 SIGNED [WTF
Zéf/f"ﬂ;rw-* bteml - P 7

AR T E
ACI-BT3B

—
A una s Waker Well Conslrccelon Comm kslon, 101 ERY Capil. Sults 30,

LHilg Ao, AR 2o

L R LGN el L2000

|
AEPFCO00092



STATE OF ARKANSAS
REFQRT ON WATER WELL CONSTRUCTION & PUMP INSTALLATION

S —
Al Contrasior Mome & Number: EITL Bngineers & Consultants Ine ¢¢ 1401 o
LOCATF WITH X" N
¥ Uritler Name & Number: __L11OMas Cook nf 418 SECTION BELOW
1 Pumplnsialter Hame & Numbaer, .. ___ ——. —— CLEN B LI RO O SN
4 Oaw Well Completed: Nav. E‘E' 21’_‘#[]9 P ew Yol Y Ftepla:.eannrk owar [7] N B A0 BB
& COUNIY € FRACTION 7 GECTION |8 TOWNSHIE 18 RANGE R
Benton NE 4o OW o 8 T18HN | ®33w 1
o ) | f Ll ]
LOMNGITURE LATITUDE i A 1 :
11 .94 v _ 31 ¢ 28,0 -~ 11 36 .. _15% ¢ 1.5
A e "
Bi DESCRIFTION OF FORMATION, DEPTHS W FEET Di LAMD OWNER OR QTHER CONLACT PERSON:
B_2 FROM  TO KARME AET
Cla},e}, Sdﬂd Red & Tan 0| 28 STREET AROAESS 21797 SHUEFC Plant Rd4.
GTY Gentry, AR 72734
2 CASING FRO 0 T2 15 we 2 "iD
FROM 10 W “IC
TYPE CASING: pyee
- - 3 SCRELCHN
WeEpyC  _ Dla 2" SLOT/GAD, 010f
- - SET FHOM 1 T 28 i1
TYPE: A, SEQTAGN
o SET FROM FTTO FT
—— . - e 1 GRAVEL PACE FROM 1 3 FTTD 25 FT
A T.TACH ADDFTFON.-’JL SHEETS IFNVECESSANRY - -
oL DERTIH TS 5 BACK FAILLEDwWITH: _Dentopnite -
270 | OF WeELL . : PROM 3 FTT0 13 fr
DEPTHS TCI WATEF. — - ]
3 PRODUCING FORMATIONS. dry b SEALFD wiTH: Cament
— oM O frro 3 FT
STATIC WATER -
4 LE'I..-'EL Ft gl luregd syrlace FHOM !ij il
B - ! DJE:INFEC"F.JWITH HA
YIELD .. — — __"—?’f.m’_"ffm O min Oty _8 USE l’.ZIF-WELL
4 DAMETER OF BORE HOLE 6.5 1M DOMESTIC ] COMBMERCHAL O
IR — "
'|'—C PUM? REPORT NA IRRIGATION O WO TR v
—_ . LIVESTOQCKAPOUILTRY O TEST WELL d
1 T'I‘F‘t PUMP SUEMEHS|HLED TURGINE O JET O DL GAS SUPPLY i SERMI-PUBLIC L
2 SETTING DEPTIL FEET _  PUBLIC SUPPLY b _ o7HeER
3 URAND MAME GND SERIAL NUMDERS: [ASC HEATRUMP TYPE WELLE)
SOURCE O HRETUAMN a
. y JED
4 HMFDCAF’ACIW gailats per minulA FLIDbE. LDE x . - .
’ T T T B [FarASContyl  Will sysiem alsobe used for purgosesoflwer than
5 WFE LUERIEAHGN . Heating of Aur Conditioning?
4] [J'HG‘P‘ F"iF"E OR COLUMN PIF"I: 512E IF wers, parme ugn: yas [ nei]
7 WIRE S\ZE 19 fror AG opendoopanly!  Inlo what mediom is smer rrturned?
8 PHRESSUHLC TANK ... 5I1ZE MAKE, BODEL 'l REMARKS 0T
4 OATF OF INSTALLATION OR REPAIR Flush mount surface completion
10 Is thers an alandaned watar well 04 the woperty? 12 SIGNED N A F
2 v Lo = G L7
AR F ey BT M iap s WACST WOl Conitoilos Cominisulen, 100 |ax! Capleal, Seliin 350, Linls Flatk, AR 72701
a2 O3B

RN FLote LN NS
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STATE OF ARKANSAS
REFPDRT ON WATER WELL CONSTRUCTION & FUMP INSTALLATION

L R -----.---1
A Contactor Name & Humbor: FYTL Enginesrs & Consultants Inc ch_ 1401 _ | "
2 Dydler Narma & Number: Thoinas Cook S — pH 2418 L%%ETI‘EGM;I-:BFI‘ELSWIN
3 Pump Instaler Mame B Numdoe: e - pr___ 'i 1 ';' ‘_* i : 1
4 4 DateWall Complated; Hov, 4, 2000 -  Hews Well K Reglace or Work-ovar [7] L4 T!;-f I
O COLINTY E FRACTION 7 SECTION |8 TOWRNSHIP 3 HAMNGE _; L :_'\-:F; L &
Benton S5E vy NW it B ‘1818 R3I3W —1—
LONGITUDE LATITUDE ' S i 00
no 4o 31 ¢ 26,9 11 36 o 15 ¢+ 7.0~ ,
A A i
B 1 GESCWPTJDN OF FOHMATION DEPTHS I FEET D] LAMD OWNER OR QTHER GONEACT PERSON:
B-3 fROM | TO NAME nEP

STHERT aDDRESE 217497 EWRECO Plant Road

Clayey Sand-Gray, Tan 0 _ 23 cmy  Gentry, AR 72734

and Tad I . _.
—_- - = me— 2 CI\SINE; FHI}hﬂ D " TG 1 3’ u”f- 2 ”ID
FROM 8] W "G
[ ' TYPE CaSiG: PVC
- — 3 SCREDN
IYPE: pyC oig 0 SOT/Ga g, o1ef
- T SET FROM 13 Frm 23 FT
TYPL: oA, SLOTAGA
B EErFﬂDM FT T FT
- - 4 FHA‘I.I'FLPJ‘LI:K FROM tn FTTO 93 FT
ATTACH ADGITIGNAL SHEETS IF NECESSARY -

5 BACK FILLED IIn".fIII-I: _Bentonito

| . -
2 rf:rm_L_ncPT I OF WELL ) 2_3 . _i_u B FQDM 2 FITG 19 FF
LEPTHS TO WATEH B
3 PHGDULING FORMATIONS. 11.58 B SEALE DwITH: _ Cement, e
; - From O 1o 2 FT
STAT!C WATEFI :
4 LEWVEL Fi1 Lilows land surfuoce . H‘HJ;M - _FT o FT .
- 7 DISINFECTED WATH: NA
RO_ ., B e m | O : -
.. 9 ovioe - @altons per D min U he I o OF WELL.
6 OIAMETER OF RORE HOGLE b 5 IM OOMESTIC 1 COMMERC AL a
C PUMP REFORT . IRRIGATION O MONITOR b |
LIVESTQCEAPOULTRY O TEST WELL O
i TYPE F’UMF’ ELBMERSIBLE [J TUHBIHE D JeT O OILAGAS SUPPLY O SEMI-PLUBLIC [ 9]
2 sunmca DEPTH, FEET ' PUBLICSUPPLY O OTHER e
3 BHAND MAME AND SERIAL NUMBERS: (A/C HEATRUMP T PE WeLLS)
SUURCE O RETLIRW N,
: ' Co SED LDOP
4 RATED CAPACITY gallons per minwic o DG [
.. - ) .. : Iy | |
5 TYPE LUBHI'C.QTIUN 9 {For A+ Canly} IIrl"'-l'lll Syslan -.-||5':| be usnd!m [PLIE gL e et Y e lhdn
o o Heitirg of A Conditioning?
3] DIiUP FIFE OR CDLUMN FIPE 5JZE IF yzs, |'ﬂrm3 JSE: yos O nolJ
7 I-l'h'lﬁl: SJZE 19 {lFor Nu CHIEr- qupan!w IF1o sl rnulrum i waler weturnodd
8 PHESSURE TANK . .. SI4E MAKE, MODEL T -

11 REMARKS

— - _————

3 DATE OF INSTALLATION OR HEMIH Flush mount surface completlon

10 Ismare ar abandoned water well on the propearly? 12 SIGNED (/ DaTE
,-*/” - I
| - . L skl Ff;r jd&’ ﬁég:--‘i:-
Foedkedn. 7 g0l % A enaey Waler Well Cansticoiloa Commbalen, 141 Eny. Crpllol, Suitg 3500 Uinle Rack, AH 7230-
MG hdn
AR IR LT TR

|
AEPFC000094



STATE OF ARKANSAS
REPCIRT ON WATER WELL CONSTRUCTION & PUMP INSTALLATION

L m
Ai Contracler Name & Nomber: 2100 Enylineers & Consultants Inc oV _bdd401 [0
y 2418 LOCATE WITH "X IN
2 Driller Mame & Nomber: —_Thomas Cnolk _— ] — .| SECTIOM BELOW
1 i b L]
2 P lrstaller Name & Mormibe: — - - S . * L * [ >
4 Date el Completed: _Mow, 4, 2004 Mevy Wall X ngraFe ar Wark-suer [ L4 -.5{{- :\4- 1+
5 COUNTY & FRACTION 7 OSECTION |8 TOwWNSHN 7 RAMGE R S
_RBenton SE %ol _ iy ol g | 918N Radw._ . [T ITT
LEIM G UCE LATITUDE B M
11 94 [+] 31 r 2?-8 e |11 .:3'6 ) 15 / B.g e
- _ —— - .__-. —
BI DESGRIFTION OF FORMATION:  DEPTHS IM FEET D LanD CWHER OR OTHER CONTACT PERSON:
T R_4 FROM | TO NAaME  ARP
_ . - .. - _ _ 5 - _
Clayey Sand-Tan, Gray 0 23 STRECT ADDAESS 21797 SWENCO Plant Rrd,
- - oY Gentry, 3R72724
and Red e | _ _ .
. 2 CASING FROM O 013" wr 2 "o
FACI ro Y “ID
- = TYPE CasiNg; PYC
) . S 3 SCREEN
1rPE. BV cla, 2V SLOTAGAD, 010
- SETFROM 13 FFTO 23 FT
IrPL: [oe, SLOTAGA
- - . . _SET FROM FTT0 FT
| _ . - : 4 GRAVEL FACK FHROM 11 ETTD 23 £T
ATACH ADOTIONAL SHEETS IF NECESSARY | : .
w — ' BACKFIKEDwiTH, Bemtonite
2 TOTAL DEPTH OF WELL 21 ft FROM 7 119 11 51
DEPTHS To) WATER
3 pRoDUCING FORMATIONS. 6 SEALEDWITH _Coment -

4

5

STATIC WATER

LEWEL

.5 Fr belows [ suiface

YIELD —_ . .

_ gallams pec O man O inr

23

G DIAMETER Of E;DHE hOLE

6.5 W

FROM FT 1O 3 FT
RO FT 10 FT

7 OISINFEGTED WIIH- NA

Cc

FUMP AEFPORT HA

1
s

4

TYPE PL-JF';'!P: SUEMEHéIBl.E a

TURBIME [T JAFT [

SLITING DEF'TH

FEET

3 BHANID NAME AND SEHI&L NUMEEFI:S

HATED CAFPACITY

DOMCSTIC | COMMEACIAL O
IHHIGATION a MOKITOR ]
LWVESTOCKAsFOULTHY O TEST WELL M
OIL/GAS SUPPLY O SEMI-PUSLIC -
PUBLIC SUPFLY O OTHER

145C HEATPUMP TYPE WELLSS
SOLNCE | AETLIRN O

g.‘lllmls nerminule L.

8 LUSE OFYWEEL:

CLOSED LDGP O

2 !ﬂ.‘rr AL ur:l\rl Will 5y 5hem abso be dsad fur purpeses othar than
Hending or Air Comwfitioning?

Fyves. mame use, yea O nal:l

W0 {For 470 aprn- luup unlyl o whatsnedium is waler reburnad?

11 REM AF'.'KE

Flush meunt_su;face complelbjon
NTE

12 SIGRED 0
jeﬂvfc/zfﬁﬂﬁ' L =g 7

.é_ TYPE LU[—E&TIDN
G DROP FIPE OR COLUMN FIFE SIZE
[ 7 wme SIZE T )
4 PHLSSURE TANK . SIZE, MAKE, MODEL
B 3 DATE D_F INSTALL‘ATIGM A F!EF.‘AII-%
L0 I3 l:her.e a-n aba daned w.;mr woll on (he pr-:u‘:u;rw?
?.-;:-:.-n ;;m: Fy) Jrk-m:u Wiabar Y t.‘an-sr'ﬂm.ca-r.mutlcmsrﬂw.ml Sﬁmnw Mok, .im
WA~ 1

GRS R R ey

AEPFCO00095
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SOUTANESTERN ELECTRIC FIWNER LIMPARY

Shreveport, Louixiane

This zgressent wade this_ l&th  day of February . 1975, hy and botween

Hachen Comptruction Company, (hereinafter called tha “(ontiractor™,

Lirele Bock, Arkioeas, and Sonthuwrestarn Electric Poware Company,

(herciosfter called che "Owner™) .

WiITAES3ETH:

(1)

(2}

(3}

{4)

(5}

This comtract is o be parformed by Machan Conatruction Cempany
(Contzaetor), vithin the Stats oF Avkandss, aod the pdztites hereto
covenant aml Agros that it 1a add shall ba conatyrosd as an

Ardaosss Contract, in accordance with the laws of thw State of
Artapsas, and the pirties bersts shatl have all the righte, privilsges,
renedies and immunfties spplicable under the lows of said Stace. '

Contraceay agrane ta cowplate tha plant alte clearipg, grsbbing and
grading, reallroad bad coangtruction, ash pit dius comstraction and
rolated vork, aund excavatiow and smhickment for the Canerating Plant
avea, as set forth in tha Speckificerions, &t Jwar's ¥lint Crask
Poser Flamt mits locatad in Banton County, approximgeely two gnd
one-half (2-1/2) oiles southmet of Centry, Arkonous,

ConbrActdr dgreew te d¢ the wirk in accordance with the Specificatisna
émd Drawicgs attached hercto snd mada a part herecf. Any changes Iun
the Spacifications oxr Drawlngy wlll oot be & part of this coatrach
until ordersd in writing by the Owmar.

Sontractor agrans te furnish in good oporacing condicion all constructlon
equipact, Eosls and supplies vecosnsry to cowplera the work in the time
ot forth io paraacaph 6.

Goptractor covenanta, CEpregantsd, aml Warranca:

fa)} That all applicable provimions of Exacutive Ordar MHo. 11,2465,
gntad September 24, 196%, the Rulsa and Regulations promelgeted
theraundexr by the dffice of Paderal Contract Coepllanca of the
Toited States Deparboent of Labor, and &ll spplicable eequira=-
wants of the Bqusl Eoploywemt Opperbtunibies subehapisr of the
Civil Rights Act of 1964, bave been fully met Add obaervad In
reapect of rhe sanufwcture of the materiala and equipment or the
parformance of sacvices covored by thig ordar

AEPFCO00439




FLINT CEFEX PIWER PLANT

SOUTHWESTERN ELECTRIC POMWER COMEANY

GENERAL CONDITIONS

GENERAL

These specifications cover the Plant Azea cleacing and grubbing, plan:
aite and conl yerd grading, ash pit dike comstzuction and telated work,
riilroad bed comstruction, excavatlon and amhankment for genecating
Flant area, and other woxk as per actached drewingis} and the following
apacifications. Wa bhave attempted to list ali major requlvamsnts of
conutzactlon, #nd sny requiremants net apecifically covered by these
spacifications andfor drawings, bov esmential to tha eceomplishment of
this prolect ap proposad herein will e coneldered & pukt of the con-
tract price to matisfactorily complete thia jab.

DEAM INCE

Drawings will show the ecope of the work. AlL such drawings ghall he
congidared an A parts of thewe apacificacions.

INTERFHETATION OF DEAWTINGE AND BIDDING DOCITMENTS

1f any Contractor contemplating submiagion of a bid for the propopad

work 13 doubtful ap to the true meaning of any part of the specifications,
ar other contrect docwments, of f{inde discrepanciza in or emissions from
the drawings or apscifications, he shall sulmit to Southwesteru Electzlc
Power Coopany, haréinafter refexved to ae "ODwoer™, & written ceguest for
Iarerpeotation or correction thargof. Intevpretation or coremction of
the contract documants will be mA{led ¢r delivered to sach Contractog
recaiving & aet of docuoents. The Ownexr will not ba reapowaible for any
other explsnaticos or interpracation of the proposed ducuments,

CHANGES ARD ALTERATIONS

The Nwrer, thyouwgh its inapeckor or accradited representative, will
have the right te make moch changen aod sltecstions in the quantliiens
af work a8 mey be considered nevedsiry or desirshle, and such changes
ghall not be considered as & waiver of any cordition 9F the coptract,
nor shall they invalldate any of the proviefan rherssf, The Contractar
ghall pexforw the work a8 Increaned or decreased, end no allctancas
will be made for anticipated profits. Altered quuntitiea will be pald
for ar the contigct unit price.

AEPFCO00440



21.

21

.

i,

beyond the contxel of the party sffocted, iIncluding, but anot Limiced

ta, mcts of goveronmental sethorlty, acte of God, strikes or other
concerned acie 0f worlomen, unavallabiliiy or subatitatics ar divarslon
of labor or waterials snd opavating equipment, fires, ficads, sxplosions,
riots, way, rebellion, spd wxlotage, but the foreageing shiall oor ba
confldared 2 vaiver of sither plrty'. obliiparionz under thia agreesent.

FROTECTION OF ADIOIRIMG PROTERTY

Tt saild Contractor ahall kake propey weand o protect the sdjacent or
adjolning preperty or properriss {n wny way encountarad, ar which may
e injured or aeriously affected by any process of construction, to be
usdertaken under this agresmsnc, [ros all derage or Injury by Ceason
of sald proceas of construction; and he shall be llable for sy aed all
clalme for such dewicc an accounl of hizx failure to Fully protect ali
zdjolning property. The Contractor shall be respansibles For the pro-
teciion from damage by £fre, f2lling tress or Any other ciuvee resulting
from the contract work, of the proparey, cropg, tlmhear, grass, livestock,
Etaites, paps, gatas, cateleguards, buildinge, or any other avaete of
sdiciniag lamdownerw. Tho Contzackor ahall he respomaible for the
cepair of aych demsged propeciy scd shall make repsirs without delay.

AEanIwcs OF ARTICLES

The headinge of articles, sectioms, paragraphs, and othar parts of the
contract ara for coovenisnce oaly and do nob define, limlt or constyue

the coptents thersof.

PAYRFHT

4. PFurchaser spress to pay the Cantractor monthly s tha work e com-
platad tat the toral of such paymenks on accourt shall at no tloe
excesd ninecy percent (30L) of the sutually sgreesd ypon velue of
the work completed.

B.  Ten pereent {19%) uper complecion of work 2ad accepf.
C. Oupér shall f:raish eogioeering required to determine quanticies

for paymsmt.
PROTECTION OF BENCHMARYS

Banchmarky, srakes, marks, etc., ohall be carefully preascved by the
Comiraector, and In cawe of carelesa deatruction or temoval by him or
his ecployees, duch benchmarks, stokes, marks, stc., shall be replaced
by tha Owner at the Contrecter's sxpimss,

LNGINEER

Ubenevar the word Euglneer 1s used in this contrsct, it shall be under=
nicat ax refarring to che Qwner's ruthorized anginwer or supecwivor
coless spacifically noted otherwiss.

AEPFCO00441
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JOB SPECIFICATIONT
P&
AH PIT DIXES
FLINT CREEE PONER PLANT

GERERAL DEICRIPTION

The cozl fired plant wili requice ac ares for atoragpe of seh. A
forty-coe {(41) aces pit wi1l be utilised as & settling eces For aeli.

A gmuliley pit will be used aw & secondary sectling area. The afFluent
of rhis secordary will then ilow icta the oafn lake.

Thia mecification will cover constructfon of che containment dikes,
clearing the prisary and sacondsry settling basine, building the
Intearcenmectlng csval and excavating within the macondary bawin.
Crows sectioms af the dikce and iaterconnecticg canal are shown on
FOA-3. Aress to be excavated o Filled a:w ahown on FCR-4,

This specifica:ien will ale: ool *he placement of tempocary culverta
under the dlkea and construction of 2 szt llvay connecting the sacondaty
ash 3¢Ttling hasin to the leke as shoun on Trawing FCX- & .

TE3=1
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MRy ey EAAG

ENGINEERYS
f AT

o8 BPECTFICATION

FlINT CREE: - IRIT 1
SRITINWESTERN ELFCTHRLE MOWER COMEANY

ASIl_PIT DIMES

SCAFE OF WORK

Cangkractlian «f ask poyud DINES, inceluding clearing, mrubbing, plazing

compreted Tidl, struebitres on diks piper through dike. Wisr box complabe by
athers

1-1

1.2

WORK PMMESHED AND [NETALLED O BREFOMHEDR: Conbractar thall fuenlah,
fabricate, deliver and anload aaberialy and agquipment {oy, shall gtara,
pratect gnd remowe materielr and eguipoent I'rom storsge For, and ghall

ingtnll, crretract, erect or perfsma and finloh Bie following WORK:

R. Earthware, ireiuding eler o snd goo bl ing, excavation, backfilling,
Fiiling and 311 eonpagtisn contral.

. Conmtruet]n of carth dikes mlang the =ides and within the ASH
Storagm Aroa.

¢. Hisgellaneyd Constructisn inocluding concrote wark, metalwork,
carpentry work, and galvanized corrugated wmetal plpes.

d. Crass work, inctudlng sxl} preparation, seeding, fertilizing and
waintanance,

#. Erddlng esureca and riprap as =hawn on the draving,

e e e v = o & L ———a

Contractar dhall nst pleee any 311 far diken, eto., acrass rgubes of
nateral dralrage wntil prywj=l s are made t23 dialn surface runefl Lots
doainage ditehes rymming & part of the WOR,

N2 zurigee rensfT shall be ponded ar restricbed 13 a greater degres than
would have pecarred noturally either before the bepinning of coustructiosa
ar after completion o0 the WORK, unless approved by Purchigser's reprasen-
tebkive.

Shald panding a1 eestrictlan o+ s face runalf resnlt in watar bedng

backed ap snty properky nat owned by Durshaser ar onbz Birchagaer'e pr:»p-e:t;:,r

vwhere wirk by ~ther conbrectars is either under way or ecmpleked or whars
materlale o equipoent are beins sbored, wll dungpes resultlng therairom
sbhell be responsibllity of Contracter.

Toapasrary Slopes: Temparary eonstroetion glopes in excevation or ip
ML waad for temparary drainare channela shall not be stseper than 3
harizontal to 1 vertical, except mas indicated on the drawings or as
approved,
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ASH PIT KPS

S0UTHYES TERM ELETTHIC POWER COMPANT
._'__—‘_-—E__'ﬁ
DIVESIOH 2 - TEmNIcar, REQU] HEMPM TS

SEDTION 2.1 EARTIW(}EX
2-1.1 SECTIon 5coMm
_ﬁ'—_

B-1.2.} This zertian of the Apacificatisn inply
Tallowing, wa Indicated on tme drawin

(urider the Artiple Numbars indlented)
toapiele Lhe GFORK:

des requfrements for tha
&2, ms horsinafLey apercilfieg

» OC 82 required to Properly

2=1.2 Berrires pf Travivg Lalaratary
2-1.3  Sot) Peds wnd Towgrapy
2-1.8  Aemowal of Bod aod Topsoil
2-1.%  Excarmtion : :
2-1.6  Compacted Fil],
2-1.7 Egquipment
2-1.8  Fill Placegent
2-1.9  Backrilt
Z=1.10 Fwxegvatisn o Fill ror Corrugaterd Watal Itwinage HMplog
2-1.11 Dralimge Pitchap .
2-1.12 Petding Souree for Rprap
£-1.13 Riprap
2-1.1% tirading
- 2=1.15 SBsedlug

CEE LTSy R

2-1.2 EERVICED OF TESTING LABCRATORY '
¥ill be furnished k¥ Purchager for use In connecbion vith conbrnllsa
couper bee] 111, as specified {n Article 6.2 of Forw 171%, . ]

2-1.3 SOIL DATA AND TOROCRAPY .

As cpecified in ATEiElo 2 of Foem 1714, Ivuwinge are includead :

y ERd
Yorings will be avallahle for inspectlon st SNEFCQ or Stewart,
White & Aepocister, Toe, i

B=1.4 AF. OF 5080 AND TOPoOIE
As mpecifl 0L Article 0.6 of Form 1714, Btockpile lapactl on
2ite, where and aa reguaztel by P achasor's repreEsentative, for

lndesr reuse. DMapase of fod on sIte a3 requested by lurchasar's
prosenbative.

2-1.5 ENCAVATION

2-1.5.1 A» mpreiried in Articie 5 of Forn 7Y, Dlepoxe of all o arye tad
mater'als on site, aither as fII) matarsal or in Stoekpila (3, T
ou Tequestod by Porcluser’s reprmnentative. The CGontractar's onlt pryi

excavation shail be tmaed on a freo hyul distance of 200D fzet, 1o the evant that tha 'GunH
e'iquhd to baul dirt In excens of the 2000 foat 1
for

{rae haul distance he shuil b paid ot the gt
overbaul por yard - quarter, Ttem 240 {Owerhanl) of the 1972 T.

iflcation is A licetion, ooe 5
00 foot free hanl siance Hptgﬁ'?i:lﬁ:n : ltg‘!i fackiiy 8
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Z2-1.5.2 krpa A2 wkpite =hatl e alexnsd 5! Yopetakign and digpased of .

2-1.5.3

2-1.6 CMPCiED § TLY,

2=1.8,1

2-1.6.2

2-1.6.3

2-1.6.79

2-1.4,5

2-1.4.56

85 Srecified In Article & ? of Parm 171h,

Dowates ' A% Epeeifieg In Mabieje 5.3 of Fam 1714 and ag
frdiented an te denipn drawings., Murine ecurgn ae Ehe Wokg, '
Cantpackay ERAlY wadntaip =ufliciont Slapa in SRtavatish pnd g

Till mreq I Mmit drainage or surface waley and malhteining
a gry WORIRE condltigy. ’

Conform by thg applicebls egulresonts of Artiere & of Fommy 1714 [
Bd 1equirements hercinm( ey Specifiad,

It '

£lass mid lype: une of Lhe fallowing aa Indicated np tha drawings:
== A ¥pe B
b Clasg 1, Regular Compneted Fill, Type RCEl, Grenular Matering,

b. Clzsa 1, BRegular Coapnsted Fill, Type FCF2, Cahegive Mafoarip],

€. Claax 2, Contrplleq Cottpacted Fi11, Type CLFLl, Granular Materdis). .
4. Clz=zzx 2y fontrnilled C‘-onpaetegi Fiil, type OCF2, Cohemive Materinl, o

Halerinl: Shall pe Inpervioun £iy) materinl ohtained rrom excavolion]
wnd bnrme, areny nn glte pg indiented on the ﬂmvlnma, o fron othap .
EFPrOVYad shoniplleq OF BATTUw areox ofT zite. a33 TouICes of dike 1
Fill rlogll ke desimmated mng approved By ki Purchazer'g TEprcoen-
tative. The T4l materig) 8hell not contaln gay cobhleg A brokan

ek lurrer than nine (9] inehes MATimun dimenaion gt timp of
Plarement gnd terpantion .

{.':rmlm:tmn Ponsitien- Dike Fi1} zhall l-:e loogely plm:-:.‘r.t in

layers yak exteeding ten (10} incheg. gy Yoyer af Tilil ghall
e thecsnghly Fenpacted by means or 2 *hecpsFank 1aller ar %
Trieitatie Lippd rollers of Adequafe Brfacity mnd throogh gurei-
Cient & worapes ba orteln nok leze than 3 peromnt op the mawirmum

2diriea Froctar denzfty {n Bceotdanee wikh agt Tegk DiS37, Inteat
edikicg

E}GE!.'.‘EL_?_E_'I_'F_I]‘:NJEG Haterianig. Veradasio,, sgonie materia), and
bt fovrel o mitoarial= remayed ip Bteraration gr mubgrade, as
Ipeciiing in Articles .3 3 aml Ly e ar Eirrm '.l?lhl-, shall hp
divpszed of on the site @z Temiesbed by Puichgzerre repregentative.

Freparating o it ey - Prior fun Placement oy Tiil mateript and
ALLeT SETipplog, the zubrrade 2ha11 e compneted {proofrelled)
teraie EiITicient paszpsy of an approvea shoepalont radler capable
ol denm’l‘yfnn the present FarTace to not Iegs than go percent of
the megeiwm e TN Y. | Progtor density in accor

mss7.
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L
2-1.7 EQUiTHERT
2-L7.1 Linn Foufpment: Eguipment bo he \t9ed for corgtructing ri1l

mAy consish of any type noreally econsldared sl table Lo congtrunt

ethankmonte for dams or highemys,
including heavy preusatic tired ml
wibratary copactore, shall ba gubi

Mekn oobpactlon equipment.,
lers, ghecpafoat Taller=,
act Lo mpproval of Purchaarp'y

repreasntative.

& In additlon to the Toregoing eulpment. Contractar shall have '
the Collowing fguippent aveilable st the WORX

8.1 Tywer lompers bo be used for compaction of materia} in LIoas

where it im Isgrecties] to Wie & rodler or tracbor. r I

%.2 A plain evlindrical rollier, weighing not 1ees than 1, 00
Prondn por 1inenl foot for Tolling the surface of fi11
Emroth for dralhage 1n caam af hegvy preclipitation.

5.3 Dicca, harrows, and matar grudexe for drying mnd malnbaining
111, .

2-1.8 FILYL PLACEMFNT
2-1.8.1 As specified 1n Paragraph 6.4.5 of Fom 171k, and aa Tollown:

8. DMoirbution and gradation or waterials throughout rolled fM111
thall be such bhat 111 wiil be f1re Cron lenges, Pochkota,
atreaka or laysrs of matevial differing taterinlly in tewtyre
or frufalion from survounding material, Combined cxcavaticn
and placing opermticns rhall be suth that makerisla when
tompacted 1o the £i1l w11 be blended gulflelently to oecure
the best prasticable degree of Compaction, and gtakllity,
Travel on the £111 chell be ant!sfactorily eontrolled to
Prevent trecking or cutking FiL1.

b. Buctezsive Lowds of materizl shall be duoped 0o an tg poduee
e hogt practicabls dieteibution of materinl, and for thig
pirpose Iocations In earth Cill where individonl loadn akgll
be depazited may be denignated. IF Lha Burface of any nyar
of matorial to be placed thereon has fomad a hard cvap-
eompacted eryuat from teafflc, it =hall be molebened ar bokbh
talstened and senrifiod mg required befare the fucceeding layer
of materlal iz plared.

€. When rain i xpected, and at Lhe end of pach worklee day, 111
oliall be rolled with & plein eylindrienl rollep Eo form n
Emcoth surfase with sufficient slope to cnyse rapid runcff of
ralmaler. Befors remming placement, this scrfmce shall e
acarified snd moia Eened, am regquired, 1P Purchagerty Tapresgn-

tative dntwreines that the rolled gurface of a0y layey of earth

PRSPPI Ik iy, T

- .

Cd T

LAY
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T in place jg b wel for Propar commacliocn or fi11

. therean, It ahall be Temrad, allowed to iry, or shall be

| worked with o haryow, searifinr or obther gustapia €quipmant,
ts reduce watsr content ta the required amount, apd then '

- 4. All ooonings throwth embankments required for congtpvation
and temparary drainape purpases ehall he futbject g aPpreval,

Appraach or conbtruction ramps for Akes and ewbankmenty ghal}

: ‘ : be reonved and thoge ot the outaide fgpg Shall he Tomoved | |

andfor Erimeed, na requesbod. ¥ e

.

"
! 't Ay

/ ' 2-1.9 BACKFILIL : i
2-1.9.2 Ar specified in Artiers 7 of Forw 1711, 'f

2-1,9.2 Hatarial ohall b2 Same ma indlemted {n Artiele 2-1.6.3 fgr
) Compactea F11],

2-1.19 EXCAVATICR ANT FILL FOR CORRUIOATED HETAL DHAIN FIEiNG

AS BpeviTied in Articla 9 of Fome 17k,

v 2-1.11 INATHAGE RITCIEY
e L

Cut mndfor 111 drminagn ditchen {1t Tequired] to croms sectiong
ad profites inllcuted oo the drawings. arr furfazes shall he )
A1l crepected, A

1

W

3

i

4

f 8
.I1

2-1.13 RIFRAP
2«1.13.1 Materyin]:
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&. Tiiprap ahall consizt 9P quarried stone, or pthar atonge, fCyas '-ja
frm struckuraez dzfecca and orf appraved qualit., Stone e
eoitalning ghaie, utasund aandatone or wiy other nateria? i

Incipient fractures gng acamy and has miven evidenoe of AbALE by )

! ] to withstand wesbhering aries lonz exposure te tha elemsntg o
Ehall we conaidermd autiahle for thia Purpope. Upon promants-

tion of gatiarectory evidence af abllity tg wy thatandg wealhering,

Euch alone may be uged wikhout laboratory testing. _ ,‘

b. In case newly gunrriad stone ar atana of qiestionahie weabhoring -

quality ix Propoded, it sihmi} he Hubjected to the fodivm sulphate

gontdiiema test and shall phow a 1oga, after oyelea, of not more “

than 25 pereent, Matarisla fafling thig ¢ t may e approve :]

AASH) TIOb {AsTM CB3), "Mathod or TeGt for Qoindness of Axgragnte
bY Use af Badlum Sulfate gr Hagnesivm Bulfate" op TIOZ, "Mathod
of Test for Esondness or Aggregates by Freezing and Thawing"

e. The milst unit walght or riprap shall not b2 legs than 164
POUry per eubic Foat.

2-1.13.2 Bire ama Gradation
"_'_“'—I—l—n_-._'-_

' L. Fiprp shall be Teasonably well groded ang quarried stonn 1
’ . 2hal} have s gradation conforming to the following waight e,
Limlta: ﬁ_—____ £ 3

A1 Maximum miBE...., L., Ttrvievssaaee, . 450 1ba,

a2 Jﬂt l=a8t 25 peroent greater than........,..., 200 1ta,

2.3 35 pescent - 75 prroent from - Lo 80-120 1na,

a.l Kot more than 27 percent lems than,... 15D iba,

a5 Sul.n'-:‘-l and rock dust pnot mops than..,.. teresniasS pETORRE .

b. The shartest dimengion of wny Gtone shall be pok lesa than
173 uf tha longeat dimension for at least €0 peroont of the

riprap  Far the balance, tha ahartest dimengion ahall ke
not leas than 175 of the longest dimension,

<- Altomate §sizger gnd gradations will be condldered for the
MORK il they will achieve the degired perTormance nt lesg

‘ coat. Tf an alterngky ig propoged, gizs and gradation of
alternets ehnll be ntated in the Bid Proposai, together
with the price 1aving. ) :
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2-1.13.3 Placing:

a. Rlpmp shall te Plaged by drapline, clamsbml]l or similap
oquipment which Ehall Le operated an pg 4o Flace each load
o materiat ip RUDIOXImakely 1ts final PoRition withaet

i miether reworking, and wi thout Excnlgive height of drop.

b.  Flacemont operntionsa, InciuAing handling, staekpiling and
transpaxting, &hall ke Atenmplished 1n aueh manger B3 an ta
Producys m TraEInably well gz:pded mess of ook wikh minimim
Poroeitage of velds, frae Trom objectiphalle Pockets of a1y
Efonex and ctustare ar large atones gng having a reatonahly
regular finished Burfacs, :

®. Piprap ahall be Placed on the face or the 2ihed to Lhe linas
and grades nnd Lo the Rinimum thicknaag indlented on the © -
drawings. e riprop shall te Placed ta thisg fa1i minimum
thifcknesr in ope Jperation, Thicknpss ahsll rot he leas than
the minimum At any point, gnd Placing tn & 1imikes extany

EAY be required, puk dnly fo the axtent NezeREary to pecurg
results apecified foregoing,

¢, In n3 cose sball 8 bulldvzer be uged in shmping the tiprap
2lopes,

E~1.14 CRADIMNG

A mpecifiefl in Artiele 8 of Forg 1714, and as indissted on the . -
dravings, .

2-1,15% BFEDING

2-1.15.1 an elapes mna aurfaces, og indlcated on the d.ruwln.gl, thall he
Fecded aa harainn{ter npuciﬂed.

2-1-1512 M;-:

&. Material: Approved topeail f1oq topeail brovlously excavatad

and atockpiled on the plta op approved topacil from Bourves
off the Property orF woth.

b. Flacing;

B.1 fpread toploil evenly ty 5 depth which, after Eelilement mnd
“mpaction, shall te § fncheg, Mo net spread when grognd
or Eaprail tp eeeesglvely wot or vtterwlse ip ny oohdit an
detrinental ga the work: 1f exlating surfaen hza heeame
hardenad oy crusted, rahe ap otheriine break up to provide
bwd with Iayer of tapaail,

.2 Alfter Aprending haz boep ompleted, rake up &nd rewwe larga
c¢loda, sbsnpes lsrger than o Incheg 1p any dimenyion, raotd,
; Ebmps, and obhep litter or deleterigus material,
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b.3 Complebed Tinlah grating shall
indicated elevatloana, ornare .70

Pravide o omaoth Emde, trus to
tizne and profllea, praporly

2-1.15.3 Pertilizing: ) i
: o
n. Materinl: Rendy-nixed mnterlal hoving &n analyeie of 16-8-8 :
nitroron, sexlladle Psphoric ecid snd wabkar aoluble potagk,
Peliver to lob in sealed containe:a with weight, wielydig, and
nem= of mamufasterer aloatly irdicated on #ach containap, .

b. Slaﬂu: Btore in
eflact |venmas,

ruch a nainer an will ot impalip Fartilirer'y

%. Coverage: 301 lhg, pex atte. )
2-1.15..# Beeding: -

a. feeding Tine: o fartilizing mng seeding an soon az possible ' '
after completion of flnish topaatil work. towever, o no fertf-
lizing -r geeding during windy wenther oy when ground ia yms
or in an sthervize urtilablo condition,

4. Beed:

‘ - bl. Eeed ahall Bo un-Hulled Bermudn and Bye graas oo o §
with purity aod germinstion of ¥ and 90, respectively,

2. Covermpe: Bermiudg.5 Lbpe. Per 1000 5Y - Rye grazra 21 1ba,

B3.  All wesd zhall comply with =11 applicable lswas and ragulnticng
of the 3tate olfirransss and of U. %, Department of Agrithlture,

€. Have seed dellversd Eo Job In zealed contatngpe,

4. Furnish t+ Pupchager duplicate aigned copiee of Statement by gapd '
vendor that each Iot of 8¢ed has been Lasted BY B veoopnizad lah-
Dratory for geed Led: ing within gix monthg ol date of del ivery,
and compites with a11 requirements for the mpacifled send.

&, Proteckion: Immedintely afher ferding, cover scoded BTt with Lo {i}‘
fons per acre pf atraw muleh and anchor rhis by aprayplog with cutback x
arphalt (RC-3) ar the rate of .11} gallon PEE &g, 1d, "

. Suwing and Maintaining, Etc.: Methods of preparation of eed beds,

fartilizinr, mecding, sprinklineg, maintalining, repatr, and resesding -3
B2 required will be ot pption of Contrastor. Work ghall rot be "y
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ASIL_FIT DIKES

SOUTEWESTERN EiECIRIC MER COMPANT
FLINT CREEX PWER PLANT - OKIT "l

DEVISLOW 2 - TECHNICAL REQUIRFHEINIS

SECIION 2-7: CLEARING AND GRUBOLNG

2-2.1 S5LCII0N SEOFE

2-2.1.1 Thins Séctinn uf the SpeclHeation fneludes eeqtfzements for the follm
ing, a3 indleated on the dravinga, o4 herpinafrer gpaclitled (under i
Artlcle nuwbers irdicated, or @s raquived tg reoperly compleate tha W

2-Z.1.2 Requirementr of Bivision L,
WORK. under this Seckion 2-2,

Il ) i
2-2.2 THEE REMOVAL AND CLEARING

2:2.2,1 Confore te applicable requivements of Asticle & of Focm 1714, and to
requirements Wereinafear spoecified.

2-2,2.2 Trre Rewmowal:

&, Clear and grub abl trces 4o the Followlng otwas, b
- 1. DIXe horrow eeegs,

General Pequiteoments, alsa apgly ro Eha

2, Wthln the toeas (the entive base) of fake and ash pond dijkew,

. All other treea withln the lake and owh pond dikes shell be shoar
dozed ar prowmd level,

. Bemove and dispose oF off ehe site all parilally buried logs, down
Eimber, saaps, beush, hudges, mshes snd akl other vegetaclon oy

nrganlc moterlal, all rubbish, debyis and orher forsign or eblec- -
tionkable watcrial gabove ground aurface,

d. Homove all flootEng dehels in fwampy arens And dispose of ofF wite.
Lut all treea in owampyy dresd sa direceed by dumer's Engineer,

e

e
AT

2-2.2.3 CLEARING

A e A e

8. Contracter shall hava foli Property rights fo all tinher cut by Film, . "
#nd may acll, off ehe 8lte only, all mecchancable tlmber which b !

cuta.  Morclaatable tinber may be riacodred clther on the Blte or

)

off L 2lte, ae apreecd to ¥ith Farcheacr, but shall sl be Comnred, T

Teom the zive Fofoce cempletion uf the WORK, ::

2°2.2.% ESTIMATED QUANTITY: 50 acces cleneing <A
12 acres cleacing ang gtubbing . : H

2-2.7.5 BASLS FOR PAYMENT: Price por scre eléhir ing _ A

Fxice pot scre clearing and grubbing
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STANDASD SPECIFICAYION pom
EARTHRORE

(Foim 2 116}

1l GENPRAYL

Tl Earchwork shall canform to the Fequirenents of phig Stondarg Spect-

En the ovang
Specifica.

Elon as desipn dravings, rhe tion angd the dagipn drawings

shall take Precedence

1.2 Whees cthe toms "ge indicated” g Yindic e g are ufed in thig Srandarg
Specifi:atinn, they shall gass ax Ehown Nated, called fgy or
spec]fied”,

I 341 relerences tg Ehe Foi o FE o the lereg lague of
cxch, topethap With the Iapa, r amendmenr g therern, gs
of the date of Comtract

cakbed; refersnces pp tha
SPORA0E{nE agencpg w1l be made in accordaoce with the #hbraviar fans
Indicared:
1.3.1 AE™m .-

Tt teees L Americap Bociacy far Teating

and Materigla
Standard Specificer lona.
o 1.3.2 ada Tttt e oen L. Ameriean Standardg Agsociatian Standara
Specificatiuna.

1.3.3 anemny || el Azerican Azsoclarion of Stare Highvay

DEficials Srendard Epﬂciflcntionl.

2. FOIL DATA AND TOFCGEAPEY
2.1 Soil Data: Drawings show
Indicats chavgcrgr of soi]. tractarty
v 88 Purchager gng the
Comgulsing Bogineers snsume NS Tegpg

neibilicy Ebz'accuracy af informa-
tioen shoun thereon., Contractor wil?

be permitteg po make My own nopy
inwen:ig:tinns, but samas dhzll be madas A Do Cogl ko Purchagey .

r.z Topography - Drawings lodicars for crogg sectiong,
existing sroyng. This informacioy furnisheg

for Contraccop! 8 converience;

Purchaser and the Comgulbting E

of {nformation khown Lheregn.
{ovestigerion of ee §raphy during b4 Period, bur gama shail b

ectness of such 1ines
linea ang Erades
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3z Purchage: Pedeeves iigh, pe WV
Frogress of WOEN,
Ltactor of Fesponsibiticy ag
11 Contiaccor sh of any differencer [

om chat Indicarod, vhersver guch dliferencey
=AY Affert ne work

34 Contracpgy shall preserye
ortablidizshed By Purchagar
destroy oy Lemoyrys
Purthnncr. the ¢og

Yy bench marks and, , Polnty eatablishaq by
snd/or reference

t to Purchaoser af Femesbablishing chege beach Parks
Points wit) e tharged to Cont ractar.

o~
Iy
-
[
Eg
<
"
"
i
&
1]
.I!
-
&
w
s
2
o
=
e
=]

| Cleariog:

kI | Cleartog ix delined ag
an;.bnmh,hﬁﬁgn -]
and alsg 413 Tubb sk,
sbove groung surface,

& I

temoval ang
ushes and All oeher

ngE, rosdagy g, fences, ete., iz
=molition and por .5 clearing, md wij] ke {nélcecad 4n

on Work] or on drawinga.
% 1.3 Treea thali de §111

H% not o domag e
&#C¢ NOT dapage oxi
O rraffic or life

sther trees or ather
BELiRG Atructyres and

:
£
:
]
11
]
4

AEPFCO00403



] SARoENT & Luncy ()

EXQIHEEEy
L =

A4 52 2 Prior ra burning any Balerial, seture Bpproval gnd Mermity Erom,
A cumply wich all FfEulotfong pf all Mthorit]ag dnd gf]) publjic
bodiaxg hawin; jurim!:luttun in arem of NORE.

L.3 2 3 Neat jy pi|a all combugrip|e TAterial and byeq when in Sultehle
rotdition g, Piling [n auch WANNer angd {p guch iocatipng a5 Lo
tauee legarp Fire rlpg,

“ 5.2 4 Burp mterigl :huruugbly and txmpletely co phat Balerialy area
reduced to #Lhes., with a, charred Plecea, auch ga charred loga,
FemRalming  Asheg imd charcog] residae need nps be remover. Com-
bactibje materialy dfffiey), to Burn, such aa Lres stumps agg Tone
clumpa, @AY be buygpg belos BUdde . wirh poy tesg chanp Lregm of
FOVET Quer them ol level with UL Kound i ng Erade, IF arubbing .
Ot Tequired fo; phe WORE; if Brukbing 15 TEUired, then a1 sitch
wwhurnable Zalerials shall py dizpoged of ofp the premigmy,

burnl.ng aperakions
4 & Bemoval of Top 5541 md Eod :

4 K1 Top =afl o gad ghey T4 removed A purt of eXCavation work, unleag
the Xoh Speciftegiron Or dravioge ledicata thar Eop »oll endjgzr aod
=hall be remowa dnd stored for Teuse by Contractor op by others.

4.86.31 11 Spd g indicated ¢ be Temeven] For Telae, iL ghalj be Carefully po
Boved, melled UF, and stored it & auitgh]a ind wel) Protetsed manng: |,
a8 xpproved

b & & 1f Lol 30£) amg/ar B (s indicareg 0 ba reuseg by Cunl:rlcl:nr, any
ot ali excoss Frockp{leg temginipg om completion af WORK sha?l be re-
noved and dicpeyad o off the Premisen unleag orheryige CElugnt oy,

3. EXCavar Lo

5.1 Excavarjon is defined 1o inclede gid locidene g1 clearing, ai1 #xcavat fog
and dlxpoga) of excaugr s matrriale, g1} Protectian, shesring, Bhurin.g,
bracing ard cuffudm, all dwntering, a6d prepacakion ef bearing armag
a% Iequired pg Properly 1narall and complete pha WORR, rTegardleag of
POTTicsns of WMONK For which Tequired, amd Iegardless of nakure of materialy
SRCountered i SHC VAL ing. Dredging shal) be performeg only if FpeciEled

3.2 l‘.:l.asﬂfiuciunr BExcavating shail he Clazeifiag 83 earch or rpek fALavecion,
a3 followy -

52 ) HNirch excavation |g M) materi.i B clakniCfef 28 rock ®ECAvation,
5.2.2 Rowe iy Excevet{on-

5.2.2.1 Roey SACAVALion fg defined 44 ey meterisl chas Yequivas the cop.-
Cituous uge of Srilling apd hlaat:ng. 9F deilling, ch&nneling, eto.,
and shalj loc lude Elamirp, trap, Juasiritea, chert, H.nestcne, herd
semdatone, hayd dhalae of slate or other aimilarly harg mALerialy, a9

Fora 1714 -3
SRR LY - DU N .
I A T A
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vell ag rocky and bouldars PRESUTIng 152 cubj, ¥ard ar moye,

522;: The fab Spe:ifh:num or drarings wiii imd{cara vhethey biascing
i8 parcieted. Blasting, 5¢ PEfmitted, shai} conlom eo Eoqulre-

| Devarering Coptractor shall provide Md operars al} devstering qulpmenr
Tequired fop Sresg eXCavarted hy cunuactor. iod Le Eesponsibie foyp nsintain
4 dry zire s:l:lsfm:tury e Purchsger ot Eurruultin; Engingeca.

i Protecrion ard Suppore;

b Contracpny ahail provide all protecrion Ml suppore g teluired ca
Froper |y Install the HORE, p5 Fequlired fap Prutection and SGpporE,
of the HORE B of adjacapp SEroCiures apd im?ruvmentn, Suld ap ye

5.4.2 Froteceiom gng BUPPOIT phall in:lnde L emporany, sheeting brasing,
AhBriog wme cofferdams, fnd alue, wherg Iodicated, FEEmahene uhe-:tlng.
bracing spg choring. a1p timparsry vheeting, bracing, shoring apd
cofferdamy shall be ge Epproved , ang ali such Lemporary worg thall be
Feunved by Comtraceoy whet irs use (s o2 lopgor Tequived, unlagg other-
vige Feqouaztod or Spproved .

54.3 Banky g CACEVALions shall pe PIotect s apd Bupported, whape nacesgary
or where TEuestad, 2o thyr the bunke ang botioms w111 ba =alnkefnmd

5.4.4 Protesrian md euppore eha’'] ha Arrangad for ! fww iy intorfereprg wich

355 Teapozary Cofferdons ; Contracror =bel) design Lemparary cofferdang

5.5 Bargy XL avatinny hall be of Suffic]emp Elze eo allome Fox Placing or
Eorrwork fop TODCTete, fop infpection of Eormowork ang surfaces of Complak )
SOF febe, apg Eox dlnppruqfing, uatarpmufing, Plpewark, zlectricat duse-
Mk, ere. Rock Seavations ghail pe I0 nest linpg tUnlens otheryge
cAficared; whars overbresk of tock cocurz behind & ¥Yertlcal Egcu of concrete
Placed E5Ainet rock, Tverbreak zhajl be £11leg ¥Yith the gepe Concret
M required for rhe vereilc gl face, and nmo FaFment «,1] he made for pope
crate 111

3.6 Ewe xrat i ony vhail pe Cartied rp eimvariong indicated gq dravings, and iE

$.6.1 Bagen Bxcavar{om - Poundat ign NCAvetings TRIried below the Ledicated
leval whal} be Fillasr with the pama CoODCrete gx requized for the foun-
dation: sther Barch exeoavations Carried below rhe indicarnd leve) ghgri
ba broughs YW to the proper level wieh Compacted £i1], zand, crushad
BEone, gravel g ConCrete, am decerained moar suitable by che Cnnsulting

AEPFCO00400



3 6.2 Reck Bxcrvarion: When designatag op APPToved slavar|ong have baoen
Tesched, rpoj surfaces rhall be levelegd off amd all logae rock
FEROved.  Where overbreax °f rock reauiey in drepping elevettons of
Yock eacfeces bolow designated ar ETove elavationg, overkreak
shall he Ellled wieh the ssms concrere 38 tequired Ffor the foundat oy,

IR Daymant wili be made for any of the Earqa:ng specified fi1] Tequl ¢ e
UL Fewedy voer- tXcavation In esrch op overbragh in poek.

3 7 Band exXcavation shatl ye umed, {F Fefqoegsted, for treoching or other
EXCAVAE [ oy adlacent ro Mructures op equifment whepg use of mechanicgal
SKCAVSLing equipment i8 mor cunsfdered advieable by Purchager op tha
Coasulting Engineary

34 Besritg Areay:

5.8.1 Bearing aress for sl) Foundarions shall be inmpecrpd 4rd spproved ny
Purchaner or the Conouleing Eogineers befors any concrete 1a plgeed
I BDearimg areasy arc mat eutcahie, an determinpd by rhe Consulting
Eogineers, Cone Tactor mwy he rEquentod po oIy the axcavat{ons deepgy
T2 bore suitghle tearing material;: surh addiriongl Rxavat fon wil] ha
Pald for om $he unil price bazfg oet focth for the WORE Coftracto:
=u¥ alsc Be requappes by the Conmuiring Engineery ¢o make juger boringa
97 other tests ar beazing ataas Lo determine thickneas of bearing Btratm;
thare tests will be paid for on 4 uoit Price or cost plus banizn, which-
FVRE i5 set foreh for thia 1tom .

3.82 an Fourdetions shali Se plgced on undinturbed gog) unlees atherwiga
iodicated of approvad.

3.8 3 dafore Plecing any comcrers for beamg or alabe on F11}, rha g0{l ghall
be well Eaopead .

3.B.4 Before placing Ny COLRCrote on mog] that will shaark WAERr, the aurfasp
of tho sotl shall be tharcughly wet with clean werar immediataly before
the concpate i placed.

i3 Bxc uvat i on for Plpewori ot Blictrical Doctwork:

+.16.1 Deposfc amg AFteM, ot stockpile, EXCavation materialg fuitabla (in
apinion of Copseleing Enginecrs) for Fi1] or backFilt, 3g Quantitipey

2.10.2 For Sxcavated matorinlg hot suftable for gi1 Ot backfEil, che Job
Specifirstion or deowingns wili indicate whecher guch material iz p
be disposed of &n or off Premlasa, gng dicpoaal phall dcenrdingiy be
48 fallogy;

5.10.2.1 For such materisl te be dispoged of o0 primiuser, deposit or aprasd

S8 premlics vhere APPIEved or cequespced,

Furu_ 1714 + 5
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3.10.2 2 Por guch THLETIS] to be dispesed af off prenises, promprly .
FEmove this materfaj 48 EXCavated; Stockpiling of gueh
REtrTinl Il nor he pProwicged

5.1G.3 Afrer compeletion of £117 and backfiil Work, or when &pproved
U requested, dispose of any end all excess Elockpilen op EXCERy
EXE av Bar e marertale either on or off rhe Prewmigas g5 Bpercd £ o

in 5.10 2 furesuina

N Beguirements fop Blasting: 15 use of blasting ig appraved by Pup-
chager oy Comulting Engineecs, blasting shail canform po foilowing
Tejuiremenes:

5111 Elaar.ing Eall ba Performed GOlyY when Proper pruecaurions RI'e
Caken for PTOLELE {on of Personz, the wark, privata PEOPECty,
BLc  Caps or othay fzplodere or fugeg shali in no cage Ge
#ztobcd or tramsported in *fow plece in whick dyaamire op okhgyr
emplostves gye transporeed . Locatipn aof Bfor gge magarines,
wethads o trenspoze atign Bedt, In geperal, Precaucions reken
Lo prevent accidanry shall, ot 513 *imwy, he sublear to Approval
of Purchaser oz Consulting Engineers, bye Contrector shall all

e=xplosives.

.11 2 Puary Poseidle precantion ®hall be taken gq blasting Opurattons
Lo pregerve rock outelde liges of FRCavatlon tn goundeac poagt-
tle comdirtion. Blusting shall be done tnly ro linag g gEsdog

3.11.3 Exploaives shall ba of siuch UANLiLY and power and shali ba uzad
In such locatjops 45 will not cend 1o OPTD Geals, or ¢ crack or

Whenever, in the cpinion oF Congaliing Engineers, continuacion of
blasting mpy lajure sock on which OT apainst which Concrete iz pg
be placed, yse 9f explosives ghall Be dizcontinued apd EXcavaLion
shall be' complered by wvedging, boring, chaoneling or orhar fultable

5.11 .4 Coatractor ghall submir plens ang wethods of Operation for rpe
excavation work before work 14 Staried. Apnraygr of method of
blasting ar ot dtrength and smounr of mplogivpg used will por
relisvp Contracror oF teaponaibi iy far blasting QFerations .

5. 11.5 Por blasting, Contracrer strzli Exploy & superyvisur thoraughly
EXpRIienced {n thix L¥pe of work snd ghal 2t all tices maintain
rigld Ingpectioy Lo see that ineen: of these requirement s ars
fully compiied with.

5.11.6 Contractor zhall maintain a compiere 2nd detalled record of biesc-
ing PPRIAtions, in a forp approved hy Purcheger, and shall gubmip
toples of such records to Purchpser gs requested

AEPFCO00457



° CARGENT & Lineyr '

I.IIHIIII
PR
512 DPredging -
F 122 Before bubmitra) ,r hig, Contracrg, shall obraip A Prcepiang mg
from The g ATy Corpe af Rnaineers, M shal] atys deterping
Eromy ¢y Lhe fuil exean, of thaiy Truirewanty ga it wil] affect
the W)

5.1z2.2 Cont racenr shal? Ferenign, =stabiish gng maictain {p Bood order gi;
ia0gE marks, gtakes Eaugen gng buoya Tequived fop Propaer EXecution of
Lhis wark, ang fucnlah, op TEQUEeEL, phe vae of gyep bosen, hnamnn.
Laborers gpg Raterialg forming & PUTE of rhe ordinary gng LLITEY | EQUipment
nd Crew ggpy for rhi, Yotk a5 may po BECORRITY For Pu:c:hnsat, Con -

3. 12 3 Contraeceqg, shal} Provide waunding apg Susepfng quipnent ang labey

51204 Ag 3000 28 pogsibla afrer tampletiog of dredging work, Comtracey,
shall :lmtuughly TXEine dredgeqd irea by Sounding mad Seaping pp

Mieeping g Performay . chw.tr. tha Presence of phag, TEPTWESNE AL { oy
whal) in ns Way relieve Contracyqy of rupunnibility for accorgcy

512 5 Any shoaly, lumps gp Hher 1gap of Conkrgeg 2imenaigng dlscloged by
h

5.12 4 Cont ractor theil Zainrain g EMplate recarg of BQUMings, ip 4 form

6. PILL

E.1r1 tac ludeg py, following Ly tlagges, wizh EWO Cypes upder tach clugs;
the uge pr Bach ahal] pg 28 Indicared 1n the Job Spnc}.fica:ton Gf on tha
draulngs:

6.1.2 Cirag 1: Regular CompAaCted Eill, Typer BCF! ang RCY2
6.1.2 Clags 2: Coatrolley TORPaCr el 111, Types CCTY and copy

5.2 Services of Testing L-'Ibt}rll:cr_'r: Whare tontrelled Compecred £11] 1.
"pecified, Purchgger ¥ill furntzh Fervices of 4 Teering Luhararary to
determins nulubilil:y of F1]11 MEterial, Ly gcar APRE Imirm nolatyre contanes,
&nd tn ner Zorg, Eleld rngegy to cheek on tomplisnce wipp Wfgture angd
dmntty Tequirenents, Gontu-:tor shalj furnish Teat {ng I.ﬂmt-.utut]r with
2] el rad Quanticicy of £1]11 melecial . From the gape ¥ource az wi])
ke ugog ot the WORK, an FRluired for gogy MIposeg,

Forn 3714 -
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! The tug types zpp bazed op Cha BALerialy Specifies fop UNE ag
fL1l, g= fallowy .

5310 Type popi. Cranulag Baterial faangd, Crughog dtone, grave],
et}

6.3.2 2 Type RCFZ- Cohegive mAtarig] {clay, 2andy jomm, 3 FESY loom, L]

& 2.2 wy *rial: Tha Tob Specifina:iun oF drawips g wiil indicste Che soure,.
of T eriale ¢, B UEed, gyeh A5 maturip: Previog, ly BXCAVEE g At
the giee, o From borrgy Blt2, or from off gire Pourceg, grc. All
Balerial yguey shall by 25 approyved by Purchaser ndfar ph, l'.-'nnuultf.ng

.31 rrep-nr.f.nn of Subgrade. Price pg pluiug T8l sy Eonac kad 111,
Etrip aragsg ta ha Covered ofF afl VeRdtation o; othar Crggnie MALErig}
T other foreipn or deleturioua Ratercig],

5 3 5 ':'-unq;ncti.on Denmipia, - Builg up Filj p, Erads elevat lone Indicereg ar

Queg :
5.3.5 3 Pleca fixl, Wiy AiEtahla Belatupp Coltear, wiform hoti:ontnl
leyerg hot myay gw deap beforp COMpESE {an o

6.3.5 7 For Type ROy Eranular g 1l compacy by fuceeagfya high apeeg
flsege of ey tractors duspp traadg Sovering 1oy of aran), or
Yith ofper Eato Lype tqui;n:ent, 82 approved.

6.3.5.3 poy Type Ry tohey iy, Filr, Cimpace by wie of Sheeps foue talijer
2 vikh orhay [hnicg typg Squlpment, ge approva

5.3 54 o Plavgs neccergihi. to larga *quipmeny , abrain Fequipey COMpact{on
with Exvhanie 2} vibratop for Tyae RCF1 granulaz HIL, ang with

6.54.1 The Tve types arg haseg on Lho =meterialg Epecificd Far UEBe ap £1)1,
2% fallowg:

G.4.1 2 Type OOy . Cranulg, material (pang, crashed srops Zravel, erc,y
6.4.1 2 Typr Copy . Cohesiye mALerfa; {elay, Fandy loag, eiiry loam, ate. )
b.4.7 Mazer: g, Conform o somc Tequiyemong FPeCiflod g 6.3 3 g, Btanular £413

AEPFC000459
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meuctu
TLeTeing {¢ it 1

O capaciry o the £4); Bebary]
laced pugr iz, 19
determtnoy By the

AUDET oty is nop auitlble, an
Cing Ingineer-, Contrg
to Prfons lddl:lﬂrnll ox

CLOT mgy ba T*fuastad
Cavation ga fpecifiad 1y 5.8 for lemq
Arwan, g h cn-p-!nutim an Spaciffgy thermip
6.4.3.2 Priar ¢q Placing
aF

TODEra] ] e CoEpadk o E112, weypg
ali vu-gncntiou. EGp wpyl and 11 gy

P Oraps t5 g Covarsd
B2{c materiag °r othay fordfgy
$.4.3.3 ‘H:nl'mu' braak s Eury mng] Underiying tha TL1lnd gres
bafory b o 1 P of Fi11 MEberiay
700 fewr 1, miverey

to depep of &

Bo htagpy Mo Oore thap
£ phcinu £111.

5 of groung

ang ind‘!.-catu-:l X rg-
e Sonpeceion througho,y Placing
ilow 0 produycy Eullwin.l denatrigy
5.46.4 ; Darc {dud 1y Kratuler £i11 WAterial: ooy of fiy A Ly donnipy
4.6 2 ALYl other 2111 mateT{g7 . 55 or Leg L= F TN dlnut:r
LN Placing of Filg: Plece py fol lowa, wnleny Othermiy, SPProved o requapted:
6.4.5.1 Plagy i1, L] opt frany, BifEypa Fontenr p oaiforg harizont a3 iovepy
oOveT H% daap balar, Stmpaction. hedd WAEer, pp 4y oup Eill, ¢q
0 Baintern OPL Ly molsray, Contang chrn-u.ghnut phcin; L~ Sopaekiag,
E.4.5. 2 Tor Type ori dcteml Ei1:, Sompore by FUCCRpp ]y, Righ apgpy Plltsge op
haayy Ergceuyy (eh Exeady log I0ox of ares), gp vith othey
Iphml:. ag pprovey .
E.4.5 3 ror Lorl Coheglyve £il1, COmpa: by ung af sheapy foar toller o
Tith other - =uipment " Approgeg.
£.4.5,4 In Placg, m.-::nnuuh te large nqutnml:. abrain T*quired Onpaction -
t Sacheniey) Hbragg . for Type ooF 2rangl sy £111, apg with bechanical
Tomery fop Fypa Cohpgigp £111.
7.

F.1 HackFt]; Enrtuga, Etnery] htcuillin; SToung g7; work EACeTatsd £a; 1,
tractor, and alpy 811 athay Backpiy) Indicag g an drawi

Pproved Baterigia Previoys;

F ENCAVgEas 2t the elte oy
"Pproved b, Pilte mng shell by g

Ted of gpg or

G i D
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L

fainta

4 3 Backipgy Around Undergrouny Plping: Plece backE{11 o

ElOung Fiping, dralp

L R . besy teetad and/or inspmesed A

lindy

76 Backrig) For Colrugarey ind Belded Steel
7.6 Whery Frge bad: #op thig

7.6 2 Cramular Bedding

Matarial, ey 1-1/2r o
7. 6.3 Afear Plpe 14 zp Place on flat bed, pr )

T.6.4 A1gn Provide gane CCnNErolleg Comp ac

76.5 P11 Ove centep 1

Uae =

loan crushed x

TEitum gjp,,

168 Comeral)ped Coepastion shall conforg re

fFor Eontralle:! Compag b ed Fi1i

tone oy Erave}

tod gramujar E11 up to eonter Iing of

B2 grade with

epkh badding Fil}
ined by Lhe Tan-

1 OC ather SDRT v ed

felact Beterial, ag

Services of Teating

Llhuratnr;p will 2lan be Burniahes for chig Work ag .lpuciflid in 6.2

foregoing

L | Requiremone of Standavd

shall he yeaqg Far Auctruny #hall ng apply

1.2.2 Fox Precagr CORCrar

lesx rhan on thick om

Cushion £op Frecaat
Work, or 28 Indicap

Placing of o

Speclficstinn ETD-Br- 103 tha

od op druwiuas

-1t

z2hall por EXe

intoln Fr13 at
differtntiul} on
Pacted Filj

C tlay gy lowm baclkfi]g
rowved Previously ex.

UD& PRAE are gagy in placa,
etd twe Inchag @y,

Bm By ae Frovide Bang
cification undgr ConCrate
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@ PANTNL 8 Liniery e

. FE Backify) ia Eoadu gy, - Fherpe existing ey ure CUr gn insegli
e woypl, Backfill yuep AYeAR gg Guickiy as Pofaible afpay CoEplaring
l!Il:u:hn:ling testing, ir FEQUired) of pey work. Bring backfii] 1o wigh-
In 10" of pogy Bucface remdy for Ingcallation o N roadway by Cemy

B Ell.nm: Contigrs ¢ reach Erading gng Einfgh gtading, ga Follows ;

8.1 Eough Cradlag ; Cut , i1, BPTe4C 5nd liva) during Courge of wopk b
elevarinng fndlcareg,

a2z Fimish Crading . Fine grade A leval pq Provida 5 Emolh finiuy
Erede frug of debrig, Forwign @strer, ubjt-c:i.n-uu-hln dtoneg, alods,
limapy Pockope o high dpot g, PEoperly drained ang Efuve to iedicarpg
9lavationg Do fimigh Erading only sna, complation aof HORK o vhen

requesred,
Form 1714
| LT Date: 7- 1555 -I1- Fipal
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3321 \ /
NAME OF DAM: LItBs Flint Cresk Dam \ INSPECTED BY: uv?; 2 g,_n, ,? ) ,{,hiﬁ? _,_\vwmﬂ._oz DATE; A_w A \. &g
EMBANKMENT CHECK(
ACTION
SE
[I¥]
Lu -
ol : | o
Fa g CONDITION DBSERVATIONS m ot
= z m Py
1] o
E £ | ¥
1|SURFACE CRACKING by 2o
2|CAVE IN, ANIMAL BURROWY T,y
- 3|LOVY AREA(S)
& 4[HORIZONTAL ALIGHMENT
T 5IRUTS ANDIOR PUDDLES 214
6 [VEGET AT!ON CONDITION B
>
g
" 01SLIDE, SLOUGH, SCARP
g 10|8LOPE PROTECTION
= 11|SINKHGLE, AtiMAL BURRDWY by Srtesi Sinen. yolg v
= 12 [EMB.-ABLUT, CONTACT ' .
m +3|EROSION )
14 |VEGETATION CONDITICN Lely ¥ carn i o dom [ S D B
t [y o :
& 15 _
18] th . v;_ -y Foip c Pty .__ni.rn» ]
ADDITIONAL COMMENTS: REFER 70 ITERT =Pﬁ._._u§rm. ’ f
| w,__a,, |7
i ¥z
P | o A .
Ce L ,
" \ﬁ_\,ﬁ.\r __...
- L..q;?? Ay “as 7
Qm\ . LRl L,.,verJ M...m\ Rt bk
. . . T R s _
okt ;4 P cafuo t o Spuly o T EE
s . \M....-...\_..__.l R [ _ ___ LT R . ___. ....“ ___1 _..__. -.-.\ .
(7 e 7 - _a\?mﬁﬁ ___.ﬂww hed . 2 Ly 7 ___h, ..L__.m.,.@.h T g e
. B i ] i - E
e e m.l,....m_.r.._r..\ﬁ.._.___.\..ﬂ.....—...._.“... ...__..w. ....b.._rwl._ TL...__. _.._.u__u. Trae .\n.w.ﬁ:m.ml _____m _Hv. “ ! w_u_.... _Jﬁb.‘..a_l.

f
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NAME OF DAM: Litte Flint Creek Dam INSPECTED BY: INSPECTION DATE:
EMBANKMENT CHEGKC )
ACTION
m 20f2 NEEDED
(1]
95
3 | xl &
Z g OBSERVATIONS S| 2|
. el Bl &
= ) = o
—m ‘I.III..‘. ._.fh_.p._ﬁu..ﬂ.._...:..m (=] M m
- o i =| <
17IWET AREALS) (NO FLOYY) A 4 c.ir: e Tl i i Jovaat b5
Ly 18|SEEPAGE = _“_,m G s Ao S0 b
9 18|SLIDE, SLOUGH, SCARP .
e 20[EMB.-ABUT. CONTACT T
21|CAVE IN, ANIMAL BURROW L7 &ia mﬁT T _1 i: fowe: P adaad O sl F1D
22| EROSION Sl ] T3 n, gmady  F o L ..m wa}_u <
2 23| UNUSUAL MOVEMENT . T T
m 24| YEGETATION CONTROL s Bt
a 28| Laaboyo Teaed Lol pavt Spura, bt finiv. 4o
o5 ¥ TR | * I t
27|PIEZOMETERS/OBSERY. WELLS | 0 | n v otass - oo,
z 28|STAFF QAUGE AND RECORDER
m [ WEIRS
e 20|SURVEY MONUMENTS _
i 31|DRAINS
3 32 |FREQUENCY OF READINGE
m 33 |LOCATION OF RECORDS
z 34
35
.Euﬁuza.nm:zmﬁm mmmmw,_.o:mnzn,_w%m_._n»mrm. - - /
.._l. - f&\ . J m.wx "_(‘._".,....L..e. = LAty t.v‘j
__\H [ _w Loy - ot _.q.\m_.m.. - . Wl . u_.‘._ 7
. L5 5 \h
.ﬁ.ﬁ.vﬂ}._. “u.u.m . .u_m, vk 5 ¥ : mm... ._ w__ CA Y _..v_,_ﬂ T _ Ca .A_.;.x__m - ._,

)ﬁlﬂ...lfl\ﬂ-

ﬂ(ﬁ/__ Jﬂ._ __,._Z ’ -._..UJ Jd._.___* TV
?ﬂu W?i\t Fv}% nua_u uu, \ﬂ, ..zl,f,} .w}\ ;mu ,,,,\\
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HAME OF DAM: Litiie Flint Creak Dam INSPECTER BY: INSPECTION DATE:
OUTLET WORKS CHECK( )
ACTION
a 1 of 1 NEEDED
: : @
[ o
7 . Ef o
z g CONDITION OBSERYVATIONS Al £
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TO|INTAXE STRUCTURE
T [TRASHRACK
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F3PRIMARY CLOSLRE

T4 |SECONRARY CLOSURE

75| CONTROL MECHANISM
TE{QUTLET PIPE

77 JOUTLET TOWER
TE|EROSION ALONG DAM TOE
TH|SEEPAGE

BOJUNUSLAL MOVEMENT

CQUTLET WORNKS

az
83
ABDITIONAL COMMENTI. REFER TO [TEM NG, IF APPIJCABLE.
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HAME OF DAM;

Flint Ck. Primary Boticm Ash Pondg

INSPECTED BY: INSPECTION DATE:

AREA
INSPECTED

EMBANKMENT

1 of 2

CHECK{ }
ACTIGN
NEEDED

CONDITION

OBSERYATIONS

[MONITGR
INVESTIGATE
tREPAIR

CREST

SURFACE CRACKING

CAVE IN, ANIMAL BURROW

LOW AREA{S)

HORIZOMTAL ALISHNKMENT

BUTS ANDAOR PUDDLES

VEGETATION CONDITION

UFPSTREAM SLOFE

SLIDE, SLOUGH, SCARP

SLOFE PROTECTION

SINKHOLE, ANIMAL BURROW

EMB-ABUT. CONTACT

13

ERCEION

14

VEGETATION CONDITION

....m._ﬁ..v..d Fas P u...l.r].nw......nu e .h...|.___..:1.1.:1..t_ _._..\.___.-..P_..u_?

18

o)
£

Lo nrtnd 2o ol by e

16

ADCHTIONAL COMMENTS: REFER TO ITEM NO. IF ARPLICARLE.
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NAME OF DAM:  Flint Ck, Frimary Botiom Ash Fond INSPECTED AY:;

INSPECTION DATE:

EMBANKMENT

2 of 2

CHECK{ )
ACTION
NEEDED

ARER

INSPECTED

OBIERVATIONS

INVESTIGATE

ImonIToR
|REPAIR

WET AREA{S) (NI FLOW)

EEEPAGE

SLIDE, SLOFGH, SCARP

Hia| 2 |3 TEM NO.

EME.-ABUT. CONTACT

CAVE IN, ANIMAL BURROW

B
L)

EROEICN

Ead
£

UNLISUAL MOVEMENT

VPt T

24

DOWNSTREAM SLOPE
N

WEGETATION CONTROL

h\th.hEm ih %@E{.ﬁrh?iﬁﬁ?}lmﬁ&r <

-
e

25

frfoad Bad i o e ey I

T

26

27

FIEZOMETERS/IOBSERY. WELLS

ezt dopeta fid o (aE 2 gt i o eV

28

BTAFF GAUGE AND RECORDER

24

YWEIRS

M)

SURVEY MONUMENTS

£

DRAING

22

FREQUENCY OF READINGS

a2
34
s

INSTRUMEMNTATIGN

LOCATION OF RECORDS

ACDITHOHAL COMMENTS: REFER TO ITEM NO. F APPLICABLE,
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NAME OF DAM: _ Flint Ck_Primary Bottorn Ash Pond INSPECTED BY: ISFECTION DATE:
SPILLWAYS CHECK }
ACTION
o 1 of 1 NEEDED
§ 8 g
<z | x| &
z g CONDITION OBSERVATIONS o] Bl p
= by m o
T.. Q w
= | & &
51|SLUIDE. SLOIMGH. SCARE
W 52|erosION . ‘ R
mw o 53| VEGETATION CONDITICN Aeed T, o~ gpnet i ih o BTt g
¥ 2 54|0EBRIS Epiit wey fe B B e Tl Laddadon
w O 55 [P 22 0 f4, preds i _ ,
Ef AR &
; 57 [SIDEWALLS ]
w Z 5B]CHANNEL FLOOR
ﬂ m SAILUNUSUA, MOVEMENT
i) 60|APPROACH AREA
g 51|[WEIR OR CONTROL
m G 52| CISCHARCE AREA _
== 63
o
o 84
65| INTAKE STRUCTURE
A - 68| TRASHRACH
243 67| STILLING BASIN
&9
ADITIONAL COMMEMNTS: REFER TG ITEM NO. IF APFLICAGLE.
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NAME OF DAM; Flint Ck. Primary Bobiom Ssh Pond

INSPECTED BY:;

INSPECTION DATE:

OUTLET WORKS

CHECK | }

1 0f 1

ACTION
NEEDED

ARER
INSPECTED

CONDITION

COBESERVATIONS

INTAKE STRUCTLRE

{MONITOR
I:wesmn're
[HEPAIR

TRASHRACK

STILLING BAEIN

PRIMARY CLOSURE

SECONDARY CLOSURE

CONTROL MECHANISM

QUTLET PHFE

QUTLET TOWER

OUTLET WORKS
|
~

EROQSICN ALONG DAL TOE

Fi

SEEPAGE

80

UNUSUAL MOVEMENT

A1

g

83

ADDITIZHAL COMMENTS:

REFER T ITEM KO. IF APPLICAELE.
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NAME OF DAM: Flint Ck. Sscondary Botiom Ash Pondg BSPECTED BY; BISPECTION DATE:

EMBANKMENT CHECK{ )

ACTION
10f2 HEEDED

AREA

INSPECTED

CONDITION DESERVATIONS

{FTEM NO.
[MonITOR
|IN‘H'EBT1 GATE
rREFAIR

SURFACE CRACKING
CAVE [N, ANIMAL BURROW
LOW AREA(S)
HORIZONTAL ALIGNMENT
RUTS AND/OR PUDDLES
VEGETATION CONDITION

CREST
Rt Dl B ] B

hend

SUDE, SLOUGH, SCARP
1J|3LOPE PROTECTION
11|SINKHOLE, ANIMAL BURRGW
12|EMB-ABUT, CONTACST
13|ERQSION

14| VEGETATION CONDITION Bp1 vy Jrm Cof Ao f e DO aAr F gl P gt P

15 I
18

ACDITIONAL COMMENTS: REFER TO ITEM NG IF APPLICABLE,

UFSTREAM 5LOPE
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NANME QF DAM: _ Flint Ch. Secondary Boltem Ash Pond INSPECTED BY: JNSPECTION DATE:
[}
EMBANKMENT CHECKL )
ACTION
2of2 NEEDED

AREA
INSPECTED

ORSERVATIONS

MONITOR
INVESTIGATE
REPAIR

WET AREA(S} (ND FLOWY

2 | airrem Ro.

SEEPAGE

SLIDE, SLOUGH, SCARP

EMB.-ABUT. CONTACT

CAVE IN, ANIMAL BURRGW

EROSION

UNUISUAL MOVEMENT

24

DOWNSTREAM SLOPE
b2 {1
={a

VEGETATION CONTRIOL

Sy bt oo Swid hawh.h ﬂmqeﬂ,kxphl
T x

Lo

PIEZOMETERSIORSERY. WELLS

28

STAFF GAUGE AND RECORDER

WEIRS

SURVEY MONUMENTS

DRAMNS

FREGUENCY DF READINGS

INSTRUMENTATION

LOCATION OF RECORDS

25
39
3
A2
33
&
25

ADRITHINAL COMMENTS:

REFER TO ITEM KO. IF APRLICAELE,
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NAME OF DAM: __ Fiint Ck. Sacordary Boltors Ash Pond

WSPECTED BY: NSPECTION DATE: _
SPILLWAYS Rt
ACTION
2 1 of 1} NEEDED
3%
=i | ¢
2 o CONDITION DESERVATIONS 6| 2|
S El | &
=z I w
i 2 g
= =l z| ¥
31|SUDE, SLOUGH, STARP
W s52[ErosION
¥ < 53|VEGETATION CONDITION T L otide Ly ft ey M BAmen, optS ] ol
m m S4|DEBRIS Fod A dnd “hy  ufedi ! 4
ur 55 ]
56
r 57[SImEwaAlLS
y Z 58| CHANNEL FLOOR
o SY|UNUSUAL MOVEMENT
2 o B0|APPROACH AREA
it = 81| WEIR OR CONTROL
20 62| DISCHARGE AREL
== 63
[ v
a 64
65 [INTAKE STRUCTURE
o —m 65| TRASHRACK
0 o
Ed3 &7 [STILLING BASIN
o<
&8
&9

ACDITIOMAL COMMEMNTS:

REFER TC ITEM HQ. IF APPLICABLE,
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NAME OF DAM:

Flint Ck. Seenndary Ballom Ash Porg

INSPECTED BY:

INSPECTION DATE;

OUTLET WORKS

1 of 1

CHECK{ )
ACTION
NEEDED

AREA

IMSFECTED

CONDITION

OBSERVATIONS

NMCNITOR

INVESTICATE

iREPAIR

INTAKE BSTRUCTURE

TRASHRACK

R | e N,

STILLING BASIN

73

PRIMARY CLOSURE

74

SECONDARY CLOSURE

75

GONTROL MECHANISM

78

QUTLET PIRPE

Fii

CUTLET TOWER,

L]

EROSION ALONG DA TOE

OUTLET WORKS

i)

SEERAGE

&

UNUSUAL MOVEMENT

B

a2

22

ADDITIONAL CORMENTS;

REFER TO {TEM NG, IF APPLICADLE,
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Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency

Site Name: Flint Creek Date: 2-15-11
- ) Primary Bottom Ash
Unit Name: Yoond Operator's Name: SWEPCO
Unit 1.D.: Hazard Potential Classification: | High [ _] significant || Low [X]
Inspector's Name: | McLaren / Shepard

Check the appropriate box below. Provide comments when appropriate.

If not applicable or not available, record "N/A".

Any unusual conditions or construction practices that should be noted in the comments section.

For large diked

embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify

approximate area that the form applies to in comments.

Yes No
1. Frequency of Company's Dam Inspections? X 18. Sloughing or bulging on slopes?
2. Pool elevation (operator records)? X 19. Major erosion or slope deterioration?
3. Decant inlet elevation (operator records)? X 20. Decant Pipes:
4. Open channel spillway elevation (operator records)? X Is water entering inlet, but not exiting outlet?
5. Lowest dam crest elevation (operator records)? X Is water exiting outlet, but not entering inlet?
6. If instrumentation is present, are readings recorded - .
X Is water exiting outlet flowing clear?
(operator records)?
7. Is the embankment currently under construction? X 2.1' Seepage (spequ location, if seepage c§rrles
fines, and approximate seepage rate below):
8. Fogn_datlon preparation (remove vegetation, stumps, X From underdrain?
topsoil in area where embankment fill will be placed)?
- 5 —
|9, Trees growing on embankment? (f so, indicate X At isolated points on embankment slopes? X
argest diameter below)
10. Cracks or scarps on crest? At natural hillside in the embankment area? X
11. Is there significant settlement along the crest? Over widespread areas? X
12. Are decant trashracks clear and in place? N/A From downstream foundation area? X
;3. Depressions or sinkholes in tailings surface or whirlpool ‘ "Boils" beneath stream or ponded water? ‘
in the pool area?
14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? X
15. Are spillway or ditch linings deteriorated? X ﬁﬁl.sijtér;ace movements in valley bottom or on X
16. Are outlets of decant or underdrains blocked? X 23. Water against downstream toe?
17, Cracks or scarps on slopes? ‘ _24. We_re Photos taken during the dam
inspection?

Major adverse changes in these items could cause instability and should be reported for further evaluation. Adverse conditions noted in these items should

normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.

Issue # Comments




Coal Combustion Dam Inspection Checklist Form

Coal Combustion Waste (CCW)

Impoundment Inspection

Impoundment NPDES Permit AR0037842 INSPECTOR John Fazio

Date 3-1-2009 to 2-28-2011
Impoundment Name Primary Bottom Ash Pond

Impoundment Company SWEPCO
EPA Region 6

State Agency Arkansas Department of Environmental Quality
(Field Office) Address 4170 West 6" St, Suite #5, Fayetteville AR 72704
Name of Impoundment Outfall 101

US Environmental
Protection Agency

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number)

New |E Update |:|

Yes

Is impoundment currently under construction? |:|

Is water or ccw currently being pumped into the |X|
impoundment?

IMPOUNDMENT FUNCTION: Settling Pond

Nearest Downstream Town
Watts
Name:

Distance from the . ) .
Approximately 32 miles along river

impoundment:
Location:
Latitude 36 Degrees 6 Minutes 28
Longitude 94 Degrees 34 Minutes 17
State Oklahoma County Adair
Yes
Does a state agency regulate this impoundment? |:|

If So Which State Agency?

Seconds

Seconds

No
X
[]

No



US Environmental @: -ﬁ:
Coal Combustion Dam Inspection Checklist Form Protection Agency IM'

HAZARD POTENTIAL (In the event the impoundment should fail, the following would
occur):

LESS THAN LOW HAZARD POTENTIAL: Failure or
misoperation of the dam resultsin no probable loss of human life or
economic or environmental |osses.

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

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the
significant hazard potential classification are those dams where failure
or misoperation resultsin 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:

If failure occurred it would discharge into much larger cooling pond and would not affect level in
cooling pond significantly.



Coal Combustion Dam Inspection Checklist Form

US Environmental
Protection Agency

AVD g,
o iy

.
=

-1 S E
%H1 P
e T

W agpwt

i

CONFIGURATION:

CROSS-VALLEY

DEPCRSOMEN T

“Ii”l.‘l ar cow

onginal ground

INCISED

Cross-Valley

Incised (form completion optional)

Embankment Height (ft) 46.5
Pool Area (ac) 42.8
Current Freeboard (ft) 10

Side-Hill

Embankment Material

Liner

Liner Permeability

Diked

Combination Incised/Diked

Native Clay
N/A
N/A



US Environmental :-0,:,-
Coal Combustion Dam Inspection Checklist Form Protection Agency LS

TYPE OF OUTLET (Mark all that apply)

Open Channel Spillway

] Trapezoidal TRAPEZOIDAL TRIANGULAR
] Triangular Top Width Top Width
4 > >
(] Rectangular w AN /i
Depth Depth
[] Irregular +«——>
Bottom
Width
depth (ft) '
average bottom width (ft) RECTANGULAR IRREGULAR

Average Width

top width (ft) — I pepth |
4

Width

Outlet

48" wide X 24” high inside dimensions o LT

(Reinforced Concrete) /

Matel’ia' | Inside | Diameter ‘||

corrugated metal \ /

welded steel S S

concrete
plastic (hdpe, pvc, etc.)

other (specify):

00X OO

Yes No

Is water flowing through the
outlet? > [

D No Outlet

] Other Type of Outlet
(specify):

The Impoundment was Designed By SWEPCO —in house staff



Coal Combustion Dam Inspection Checklist Form

Has there ever been a failure at this site?

If So When?

If So Please Describe :

Yes

[]

No

US Environmental
Protection Agency



Coal Combustion Dam Inspection Checklist Form

Yes

Has there ever been significant seepages
at this site?

If So When?

If So Please Describe :

No

US Environmental
Protection Agency




Coal Combustion Dam Inspection Checklist Form

Has there ever been any measures undertaken to

monitor/lower Phreatic water table levels based
on past seepages or breaches

at this site?

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

If So Please Describe :

Yes

US Environmental
Protection Agency

No



US Environmental é
Coal Combustion Dam Inspection Checklist Form Protection Agency Mf

ADDITIONAL INSPECTION QUESTIONS

Concerning the embankment foundation, was the embankment construction built over wet ash, sag, or
other unsuitable materials? If there is no information just note that. No, Pond embankment was
structurally designed and keyed into native soils that were cleared and grubbed.

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation? Documentation was on site

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes? No



US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency %, :‘“""'f

Site Name: Flint Creek Date: 2-15-11
- ) Secondary Bottom
Unit Name: st Pond Operator's Name: SWEPCO
Unit 1.D.: Hazard Potential Classification: | High [ _] significant [ | Low [X]
Inspector's Name: | McLaren / Shepard

Check the appropriate box below. Provide comments when appropriate. |If not applicable or not available, record "N/A".
Any unusual conditions or construction practices that should be noted in the comments section. For large diked
embankments, separate checklists may be used for different embankment areas. If separate forms are used, identify
approximate area that the form applies to in comments.

Yes No
1. Frequency of Company's Dam Inspections? X 18. Sloughing or bulging on slopes?
2. Pool elevation (operator records)? X 19. Major erosion or slope deterioration?
3. Decant inlet elevation (operator records)? X 20. Decant Pipes:
4. Open channel spillway elevation (operator records)? X Is water entering inlet, but not exiting outlet?
5. Lowest dam crest elevation (operator records)? X Is water exiting outlet, but not entering inlet?
6. If instrumentation is present, are readings recorded - .
X Is water exiting outlet flowing clear?

(operator records)?
7. Is the embankment currently under construction? X 2.1' Seepage (spequ location, if seepage c§rrles

fines, and approximate seepage rate below):
8. Fom_m_datlon preparation (remove vegetation, stumps, X From underdrain?
topsoil in area where embankment fill will be placed)?

- 5 —

|9, Trees growing on embankment? (f so, indicate X At isolated points on embankment slopes? X
argest diameter below)
10. Cracks or scarps on crest? X At natural hillside in the embankment area? X
11. Is there significant settlement along the crest? X Over widespread areas? X
12. Are decant trashracks clear and in place? N/A From downstream foundation area? X
;3. Depressions or sinkholes in tailings surface or whirlpool ‘ "Boils" beneath stream or ponded water? ‘
in the pool area?
14. Clogged spillways, groin or diversion ditches? X Around the outside of the decant pipe? X
15. Are spillway or ditch linings deteriorated? X ﬁﬁl.sijtér;ace movements in valley bottom or on X
16. Are outlets of decant or underdrains blocked? X 23. Water against downstream toe? X

24. Were Photos taken during the dam
17. Cracks or scarps on slopes? X ; . X

inspection?
Major adverse changes in these items could cause instability and should be reported for further evaluation. Adverse conditions noted in these items should
normally be described (extent, location, volume, etc.) in the space below and on the back of this sheet.
Issue # Comments




Coal Combustion Dam Inspection Checklist Form

Coal Combustion Waste (CCW)

Impoundment Inspection

Impoundment NPDES Permit AR0037842 INSPECTOR John Fazio

Date 3-1-2009 to 2-28-2011
Impoundment Name Secondary Bottom Ash Pond

Impoundment Company SWEPCO
EPA Region 6

State Agency Arkansas Department of Environmental Quality
(Field Office) Address 4170 West 6" St, Suite #5, Fayetteville AR 72704
Name of Impoundment Outfall 101

US Environmental
Protection Agency

(Report each impoundment on a separate form under the same Impoundment NPDES Permit number)

New |E Update |:|

Yes

Is impoundment currently under construction? |:|

Is water or ccw currently being pumped into the &
impoundment?

IMPOUNDMENT FUNCTION: Settling Pond

Nearest Downstream Town
Watts
Name:

Distance from the . ) .
Approximately 32 miles along river

impoundment:
Location:
Latitude 36 Degrees 6 Minutes 28
Longitude 94 Degrees 34 Minutes 17
State Oklahoma County Adair
Yes
Does a state agency regulate this impoundment? |:|

If So Which State Agency?

Seconds

Seconds

No
X
[]

No



US Environmental @: -ﬁ:
Coal Combustion Dam Inspection Checklist Form Protection Agency IM'

HAZARD POTENTIAL (In the event the impoundment should fail, the following would
occur):

LESSTHAN LOW HAZARD POTENTIAL: Failureor
misoperation of the dam resultsin no probable loss of human life or
economic or environmental |osses.

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

SIGNIFICANT HAZARD POTENTIAL: Dams assigned the
significant hazard potential classification are those dams where failure
or misoperation resultsin 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:

If failure occurred it would discharge into much larger cooling pond and would not affect level in
cooling pond significantly.



AVD Hg,
o Ly

US Environmental
Coal Combustion Dam Inspection Checklist Form Protection Agency

ko

i

% S
A 1

CONFIGURATION:

CROSS-VALLEY

“Ii”l.‘l ar cow

onginal ground

INCISED

Cross-Valley Side-Hill Diked

Incised (form completion optional) Combination Incised/Diked
Embankment Height (ft) 35.0 Embankment Material Native Clay

Pool Area (ac) 3.7 Liner N/A

Fagpwcd



Coal Combustion Dam Inspection Checklist Form

Current Freeboard (ft) 12

Liner Permeability

N/A

US Environmental
Protection Agency



Coal Combustion Dam Inspection Checklist Form

TYPE OF OUTLET (Mark all that apply)

Open Channel Spillway

Trapezoidal TRAPEZOIDAL

Triangular Top Width

il
-

O X O O

Bottom
Width

depth (ft)

o
&

13 average bottom width (ft) RECTANGULAR

o

13.0

I Depth

Width

Outlet

48" wide X 24” high inside dimensions -

(Reinforced Concrete) /

Material |

welded steel
concrete
plastic (hdpe, pvc, etc.)

other (specify):

00O X OO

Yes
Is water flowing through the 4
outlet?

D No Outlet

] Other Type of Outlet
(specify):

corrugated metal \

Rectangular w
Depth

Irregular +«——>

top width (ft) - B

No

>

US Environmental

Protection Agency .':‘f.,

TRIANGULAR

Top Width
+—>

IRREGULAR

Average Width

h /|Dc*pd1



Coal Combustion Dam Inspection Checklist Form

The Impoundment was Designed By SWEPCO —in house staff

Yes No

Has there ever been a failure at this site? [ ] X
If So When?

If So Please Describe :

US Environmental
Protection Agency



Coal Combustion Dam Inspection Checklist Form

Yes

[]

Has there ever been significant seepages
at this site?

If So When?

If So Please Describe :

No

US Environmental
Protection Agency



Coal Combustion Dam Inspection Checklist Form

Has there ever been any measures undertaken to

monitor/lower Phreatic water table levels based
on past seepages or breaches

at this site?

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

If So Please Describe :

Yes

US Environmental
Protection Agency

No



US Environmental Q
Coal Combustion Dam Inspection Checklist Form Protection Agency Mf

ADDITIONAL INSPECTION QUESTIONS

Concerning the embankment foundation, was the embankment construction built over wet ash, slag, or
other unsuitable materials? If there is no information just note that. No, Pond embankment was
structurally designed and keyed into native soils that were cleared and grubbed.

Did the dam assessor meet with, or have documentation from, the design Engineer-of-Record concerning
the foundation preparation? Documentation was on site

From the site visit or from photographic documentation, was there evidence of prior releases, failures,
or patchwork on the dikes? No
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