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1.0 OBJECTIVE

This report was prepared by AEP- Geotechnical Engineering Services (GES) section to fulfill requirements
of CCR 257.73(c)(1) with an evaluation of the facility.

2.0 DESCRIPTION OF CCR THE IMPOUNDMENT

The Henry W. Pirkey Power Station is located at 2400 FM 3251 and south of Hallsville, Texas.

It is owned and operated by Southwest Electric Power Company (SWEPCO). The facility operates two
surface impoundments for storing CCR materials called the East Bottom Ash Pond (East BAP) and the
West Bottom Ash Pond (West BAP).

The East BAP is located directly adjacent to and east of the West BAP. The East BAP receives sluiced
bottom ash and has a surface area of 30.9 acres and a storage capacity of 188 acre-feet. The pond is
almost entirely incised, with a reported maximum embankment height of 4 feet.

The West BAP, which also receives sluiced bottom ash, is located northwest of the main plant buildings
and shares its eastern border with the western border of the East BAP. The West BAP receives sluiced
bottom ash and has a surface area of 30 acres and a storage capacity of 188 acre-feet. The maximum
embankment height is 25 feet. Design material include in the provided documentation indicate that
the main upstream embankment slopes are 3 feet horizontal to 1 foot vertical (3:1 H:V); while the main
downstream slopes area 2.5:1 H:V.

3.0 SUMMARY OF OWNERSHIP 275.73(c)(1)(1)

[The name and address of the person(s) owning or operating the CCR unit: the name associated
with the CCR unit: and the identification number of the CCR unit if one has been assigned by the
state.]

The AEP H.W. Pirkey Power station is located in southern Harrison County, approximately 5 miles
southeast of Hallsville, Texas, and approximately 8 miles southwest of Marshall, Texas. The Plant
Power Station Address is 2400 FM 3251, Hallsville, Texas . It is owned and operated by Southwestern
Electric Power Company (SWEPCO). The facility Bottom Ash Complex operates two surface
impoundments for storing CCR and a clear water pond for decant water.

4.0 LOCATION OF THE CCR UNIT 275.73 (c)(1)(n)

[The location of the CCR unit identified on the most recent U.S. Geological Survey (USGS) 7 ¥z
minute or 15 minute topographic quadrangle map, or a topographic map of equivalent scale if
a USGS map is not available.]

A location map is included in Attachment A.
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5.0 STATEMENT OF PURPOSE 275.73 (c)(1)(im)
[A statement of the purpose for which the CCR unit is being used.]

The Bottom Ash Pond Complex is a surface impoundment for storing CCR. The Bottom Ash Ponds
within the complex are used for primary settling and storage of bottom ash. The decant water from
the Bottom Ash ponds flow s into a secondary pond that provides storage of decant water.

6.0 NAME AND SIZE OF WATERSHED THE CCR UNIT IS LOCATED
275.73 (c)(1)(1v)

[The name and size in acres of the watershed within which the CCR unit is located.]

The Pirkey East BAP and West BAP are comprised of diked embankments on all sides which direct
stormwater away from the impoundment and limit runoff to that which falls directly on the water
surface. Therefore, the areas surrounding the impoundments do not contribute any runoff. The
watershed for the ponds is equal to the surface areas of the ponds and is approximately 61 acres.

The bottom ash ponds are located within the Region 12 - Texas Gulf Region Watershed and are part of
the sub group HUC = 12010002 Middle Sabine watershed area. The area is approximately 1770009.6
acres.

7.0 DESCRIPTION OF THE FOUNDATION AND ABUTMENT MATERIALS
275.73(c)(1)(v)

[A description of the physical and engineering properties of the foundation and abutment
materials on which the CCR unit is located.]

The foundaion materials for the East BAP are native soils which consist of stiff to very stiff sandy lean
clay (CL) and sandy fat clay (CH) with intermittent layers of medium dense to dense silty sand (SM) and
clayey sand (SC). Atterburg Plasticity Indices of tested soils ranged between a low of 16 to a high of 39.

The foundation materials for the West BAP are native soils which consist primarily of medium dense to
very dense clayey sand (SC) with layers of of dense clayey gravel (GC) and very dense silty clayey sand
(SC-SM).  Atterburg Plasticity Indices of tested soils ranged between a low of 9 to a high of 46. The
engineering properties of the foundation soils had a cohesion that ranged between 290 psf and 430 psf
and a friction angle that ranged between 17 degrees and 28 degrees. Additioanl details on the
engineering properties of the foundaiton soils is in the design reports presented in Attachment B.

8.0 DESCRIPTION OF EACH CONSTRUCTED ZONE OR STAGE OF THE CCR
UNIT 275.73 () (1)(vi)

[A statement of the type, size, range, and physical and engineering properties of the materials
used in constructing each zone or stage of the CCR unit; and the approximate dates of
construction of each successive stage of construction of the CCR unit.]
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The East BAP is primarily incised into native soils with an embankment height of approximately 4 feet
(AMEC, 20110). The East BAP embankments are constructed of compacted clay on a 3:1 slope (3 feet
horizontal, 1 foot vertical) (Sargent & Lundy, 1983). The embankment soils are stiff to very stiff sandy
lean clay (CL) and sandy fat clay (CH) with intermittent layers of medium dense to dense silty sand (SM)
and clayey sand (SC). The elevation of the top of embankment around the perimeter of the East BAP is
approximately 357 feet amsl, and the normal operating level is approximately 354 feet amsl (Johnson &
Pace, May 2011). The interior bottom elevation of the East BAP is approximately 347 feet amsl
(Sargent & Lundy, 1983; Johnson & Pace, June 2011. A copy of the referenced design documents and
design drawings are presented in attachment B & C.

The West BAP embankments have maximum height of approximately 25 feet and are constructed of
compacted clay on a slope ranging from 2.5:1 (2.5 feet horizontal, 1 foot vertical) to 3:1 (Sargent &
Lundy). The elevation at the top of the embankment around the perimeter of the West BAP is
approximately 357 feet amsl, and the normal operating level is approximately 354 feet amsl (Johnson &
Pace, 2011). The embankment fill materials are stiff to very stiff lean clay (CL) and/or fat clay (CH),
overlying native soils consisting of dense to very dense clayey sand (SC) with intermittent layers of dense
gravel (GC) and very dense silty clayey sand (SC-SM). The interior bottom elevation of the West BAP is
approximately 347 feet amsl (Sargent & Lundy, 1983; Akron Consulting, 2012). The engineering
properties of embankment soils had a cohesion of 590 psf and a friction angle of 16 degrees.

Additioanl details on the engineering properties of the foundaiton soils is in the design reports
presented in Attachment B.

A copy of the referenced design documents and design drawings are presented in attachment B & C.

9.0 ENGINEERING STRUCTURES AND APPURTENANCES, 275.73 (c)(1)(vn)

[At a scale that details engineering structures and appurtenances relevant to the design,
construction, operation, and maintenance of the CCR unit, detailed dimensional drawings of
the CCR unit, including a plan view and cross sections of the length and width of the CCR unit,
showing all zones, foundation improvements, drainage provisions, spillways, diversion ditches,
outlets, instrument locations, and slope protection...]

The bottom ash from the plant is sluiced to the Ash Ponds using sluice pumps that convey the ash slurry
through a pipeline which discharges the slurry into the middle of the pond. The slurry is sluiced at the
rate of 3,000 gallons per minute (GPM) per pump. During normal operations only one pump is used at
atime. The bottom ash settles, and the decant water is discharged from the Ash Ponds using either a
portable pump or by overflowing into the Secondary Pond through a vertical box weir structure that
contains a 36-inch diameter corrugated metal pipe (CMP) and manually operated gate valve.

Additional discharge outlets convey relatively minor quantities into the ponds, including the boiler
blowdown outlet which conveys about 35 GPM to the Secondary Pond. None of the ponds have a
designated emergency spillway. The decant water from the Secondary Pond is re-used by pumping it
out of the pond using the ash recirculation pumps (housed in a pump 4 house structure). Of the four
recirculation pumps, only three are normally operated and convey average flows of about 2,000 GPM
each. Flow to and from the ponds is balanced by conveying the water from the recirculation pumps to
a suction tank that is used by the sluice pumps to remove the ash from the boiler and then return it to
the Ash Ponds. A permitted outfall valve is located near the southwest corner of the Secondary Pond
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and discharges into a runoff ditch on the south side of the pond that eventually conveys water to Hatley
Creek. The gate valve is typically closed.

For location and details of all appurtenances see design drawings presented in Attachment C and for a
map of the instrumentation locations see Attachment D.

10.0 SUMMARY OF POOL SURFACE ELEVATIONS, AND MAXIMUM DEPTH OF
CCR, 275.73 (c)(1)(vn)

[...in addition to the normal operating pool surface elevation and the maximum pool elevation
following peak discharge from the inflow design flood, the expected maximum depth of CCR
within the CCR surface impoundment.]

The table below describes the normal pool elevations and maximum pool elevations as well as
maximum depth of CCR within the impoundment. The Inflow Design Flood is the 100-year storm
event.

West Bottom Ash Pond East Bottom Ash Pond
Normal Pool Elevation 354.0 354.0
Maximum  Pool Elevation 355.01 354.99

following peak discharge from
inflow design flood

Expected Maximum depth of 7.5 ft 7.5 ft
CCR within impoundment

11.0 FEATURES THAT COULD ADVERSELY AFFECT OPERATION DUE TO
MALFUNCTION OR MIS-OPERATION (275.73 (c)(1)(vii))

[...and any identifiable natural or manmade features that could adversely affect operations of
the CCR unit due to malfunction or mis-operation]

In the event of malfunction or mis-operation of any of the pond’s appurtenances the ponds operations
could be adversely affected. These structures include weir structures and piping between pond cells, low
water discharge gated structures, gated weir structures, effluent return piping and pump structures and
influent sluicing piping and structures. See design drawings in Attachment C for location and details of
all appurtenances.
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12.0 DESCRIPTION OF THE TYPE, PURPOSE AND LOCATION OF EXISTING
INSTRUMENTATION 275.73 (c)(1)(vin)

[A description of the type, purpose, and location of existing instrumentation.]
The East BAP has no instrumentation.

The West BAP has 2 piezometers located within the structure of the dam. These piezometers are read
every 30 days for the purpose of determining the phreatic water level within the dike. A location map
is provided in Attachment D.

13.0 AREA — CAPACITY CURVES FOR THE CCR UNIT 275.73 (c)(1)(1x)
[Area-capacity curves for the CCR unit.]

The area capacity curves for the Bottom Ash Pond Complex are included in the Hydrology and Hydraulic
Analysis Report by Aukland, 2015 in Attachment E.

14.0 275.73 (c)(1)(x) DESCRIPTION OF EACH SPILLWAY AND DIVERSION

[A description of each spillway and diversion design features and capacities and calculations
used in their determination.]

Complete details of each spillway structure are included with the design drawings in Attachment C.
Hydrology and Hydraulic Analysis which include calculations for each spillway structure are included in
Attachment E.

The surface water elevation in the East BAP is controlled by a weir box and a manually operated gate
valve on a 36-inch diameter discharge pipe at the southwest corner of the pond. Clear water overflow
from the East BAP discharges through the 36-inch diameter pipe into a 2.7 acre Clearwater Pond located
directly south of the East BAP. Water in the Clearwater Pond is either pumped (re-circulated) back into
the boiler ash hopper, or gravity discharged through a pipe at the southwest corner of the Clearwater
Pond into an unnamed intermittent tributary of Hatley Creek via outfall 006 in accordance with Texas
Pollutant discharge Elimination system (TPDES) Permit no. WQ0002496000.

The surface water elevation in the West BAP is controlled by a weir box and a manually operated gate
valve on a 36-inch-diameter discharge pipe at the southeast corner of the pond. Clear water overflow
from the West BAP discharges through the 36-inch diameter pipe into a 2.7 acre Clearwater Pond
located southeast of the West BAP. Water in the Clearwater Pond is either pumped (re-circulated)
back into the boiler ash hopper, or gravity discharged through a pipe at the southwest corner of the
Clearwater Pond into an unnamed intermittent tributary of Hatley Creek via outfall 006 in accordance
with Texas Pollutant discharge Elimination system (TPDES) Permit no. WQ0002496000.

15.0 SUMMARY CONSTRUCTION SPECIFICATIONS AND PROVISIONS FOR
SURVEILLANCE, MAINTENANCE AND REPAIR 275.73 (c)(1)(xi)
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[The construction specifications and provisions for surveillance, maintenance, and repair of the
CCR unit.]

Readily available portions of the original construction specifications are included in Appendix B.

As required by the CCR rules the East and West Bottom Ash Ponds are inspected at least every 7 days by
a qualified person. Instrumentation data is collected at least every 30 days and reviewed by AEP
Engineering Services. Also as a requirement of the CCR rules the impoundment is also inspected
annual by a professional engineer.

If repairs are found to be necessary during any inspection they will be completed as needed.

16.0 RECORD OR KNOWLEDGE OF STRUCTURAL INSTABILITY 275.73 (c)(1)(xn)
[Any record or knowledge of the structural instability of the CCR unit.]

To date there has been no known record of knowledge of the structural instability of the CCR unit.
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HENRY W. PIRKEY POWER PLANT
DESIGN SUMMARY FNR LIGNITE STORAGE

AREA AND WASTEWATER POND FACILITIES

SOUTHWESTERN ELECTRIC POWER COMPANY

I INTRODUCTION

This report is prepared by Sargent & Lundy (S&L) at Southwestern
Electric Power Company's (SWEPCO) request to summarize the design
of the lignite storage area and the wastewater pond facilities with
regard to technical guidelines and requirements of the Texas
Department of Water Resources (TDWR). The technical éuidelines
referenced in this report are Technical Guide Nos. 4 and 6 titled
Ponds and Lagoons, and Monitoring/Leachate Collection Systems
respectively. Guide No. 4 was revised March 1, 1978 and Guide No.
6 March 21, 1980. We understand that the TDWR has the responsi-
bility of preparing and issuing document approval for disposal of
wastes. Requirements concerning waste storage and disposal and
concerning the design, construction, and monitoring of wastewater

pond facilities are discussed in this report.

The wastewater pond facilities discussed in this report and shown

in Exhibit 1 are the lignite pile runoff basin, surge pond, two




bottom ash storage basins, secondary settling pond, and the metal
cleaning waste pond. Discussion of other waste treatment facili-
ties such as the sanitary sewage treatment plant, the cooling pond,
and the final treated Flue Gas Desulfurization (FGD) sludge
disposal site are not within the scope of this report and, there-

fore, not included.

II SUMMARY AND CONCLUSIONS

Based on the evaluation of the site subsurface soil and water con-
ditions, it is concluded that the design of the Henry W. Pirkey
wastewater ponds conforms with the technical guidelines and

requirements of the TDWR.

Nine groundwater monitoring wells will be located adjacent to the
wastewater ponds. These wells will be designed and installed to

requirements equal to or exceeding those suggested by the TDWR.

A summary of design guidelines and requirements suggested by the
TDWR and those used for design of the Henry W. Pirkey wastewater

ponds is given in Exhibit 2.




III DESIGN OF LIGNITE STORAGE AREA AND

WASTEWATER POND FACILITIES

General

The general site layout is shown in Exhibit 1. The plant
water usage and waste water scheme is shown on Exhibit 3. The
lignite storage area, lignite pile runoff basin, metal
cleaning waste pond, and surge pond have been sized to accom-
modate two units. Each bottom ash basin will accommodate
storage of hydraulically placed ash for two units for 6
months. When one bottom ash basin is filled, stdrage will
begin in the second basin while the first basin is being
emptied and readied for reuse. The in-service bottom ash
basin will also receive the discharge from the ash hopper pit

sump pumps.

Effluent from the bottom ash basins will discharge to the
secondary settling pond. Blowdown from the main and auxiliary
boilers will also be routed to the secondary pond. Water
collected in the secondary settling pond will be recirculated
back to the plant to transport bottom ash. Excess water is
pumped to the waste water treatment plant for treatment prior

to release.

Drainage from the 1lignite and limestone storage areas and

handling systems will be collected via ditches and routed to



the lignite pile runoff basin. The contents of the lignite

pile runoff basin will normally not require more treatment
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acceptable limits, the basin contents will be discharged to
the cooling pond by means of a sluice gate. If treatment
other than gravity settling is required, the contents of the
lignite pile runoff basin will be pumped to the wastewater

treatment plant prior to release.

The surge pond is divided into two sections: the main surge
pond and an auxiliary surge pond. The auxiliary surge pond is
a collection and settling pond for scrubber waste slurry,
either from the FGD system waste slurry pumps, thickener
underflow pumps, or filtrate overflow sump pumps. These
slurry flows will be routed to the auxiliary surge pond only
under emergency conditions and allowed to thicken by gravity
settling. The sludge formed when the slurry thickens will be
removed by front end loader and conveyed to the sludge
treatment system for stabilization. The water decanted from
the thickened slurry, and not evaporated, will drain to the
surge pond. In emergencies, the auxiliary surge pond

overflows to the surge pond.

The main surge pond is a collection basin for various FGD
waste streams. Drains, overflows, backwash, blowdown, and
surface drainage from the FGD system will drain to the surge

pond. The reclaim water sump will overflow to the surge pond.




Rainwater runoff from the sludge truck 1load out area, from
under the sludge conveyors, and from the sludge reclaim area
will drain to the surge pond by gravity. The water decanted
from the auxiliary surge pond will drain to the surge pond.
The collected water in the surge pond will be pumped to the
thickeners for removal of sediment and used as make-up for the
802 scrubbers. Drainage entering the surge pond will not
leave the plant except as makeup to the scrubbers, as water

hydrated with the stabilized FGD sludge, or through evapora-

tion.

Waste from air heater wash, precipitator wash and boiler
chemical cleaning is discharged to the metal cleaning pond for
storage. This pond is designed to accommodate all the waste-
water containing heavy metals generated in 24 hours by
cleaning all the three air heaters associated with one unit.
Water collected in the metal cleaning waste pond will be
pumped to the waste water treatment system for processing

before being discharged to the cooling pond.

Lignite Storage Area and Runoff Basin Design

The location and layout of the 1lignite storage area and
lignite pile runoff basin are shown on Exhibit 1. Five
borings have been drilled in this area and their lécations are
shown on Exhibits 4 and 5. Copies of the boring logs are

included in Appendix A. Based on the results of the boring




data, the lignite storage area and lignite pile runoff basin

are located over surface soil deposits of dense silty sand and

o7)

sandy silt {(SM and ML Unified Soil C1

W

ssification). A summary
of the laboratory test results on samples from these borings
is given in Exhibit 6. All soil borings and soil laboratory
test results given in this report, with the exception of
Boring Bl4, have been drilled and tested by NFS/National Soil
Services, Inc., Dallas, Texas. Boring Bl4 was drilled and
tested by East Texas Testing Laboratory, Inc., Tyler, Texas.
Complete laboratory index property and permeability test
results for all samples from borings located in or near
wastewater pond facilities are included in Exhibit 6. Also
included for reference are index property and permeability

values for various types of soils from other onsite borings.

The lignite pile runoff basin is an above and below ground
pond designed to store lignite pile and limestone pile runoff.
Plan and cross sections are shown in Exhibit 5. The lignite
storage pile will be underlain by two feet of compacted cohe-
sive fill (SC, CL, and CH Unified Soil Classification). The
drainage ditches transporting runoff from the storage area to
the basin will be lined with minimum 18 inches of compacted
cohesive fill. The runoff basin will be lined on the bottom
and side slopes with a minimum three feet of compacted
cohesive fill. The dike fill, including lining, will be
compacted as specified to a minimum 95 percent maximum density

in accordance with ASTM D698. These requirements are in




accordance with the guidelines suggested by the TDWR for

wastewater ponds.

A summary of the parameters used for the lignite pile runoff
basin design in comparison to those parameters and guidelines
suggested by the TDWR is given in Exhibit 2. The runoff basin
design parameters equal or exceed the minimum recommended
values except for depth to the water table. Average or median
parameter values are given where several individual tests or
measurements were made. The only suggested parameter not
obtainable is the TDWR recommendation that the bottom of the
basin be 10 feet above the water table. The water table
varies throughout the site, and with normal pool of the
cooling pond at elevation 340.0 ft., it is possible that the
static water table may be located within 3 feet of the bottom
of the clay lining of any of the plant's wastewater ponds.
Despite this, the presence of relatively homogeneous imperme-
able in situ and compacted clay layers should provide

sufficient lining and protection of the groundwater.

Compacted clay linings are required on the bottom and side
slopes of the 1lignite pile runoff basin and beneath the
lignite storage pile. Project specifications require these
compacted 1linings to be cohesive soils with miniﬁum 40%
passing the no. 200 sieve and having a minimum plasticity
index of 15. The linings are to be compacted to minimum 95%

maximum density in accordance with ASTM D698. The perme-




ability of the compacted linings is estimated to be less

7

permeabls than or equal to 1.0x10" " cm/sec. This will be

verified by SWEPCO by testing field samples in the laboratory

during or after construction.

Surge Pond Design

The location and layout of the surge pond are shown on
Exhibit 1. Four borings have been drilled in this area and
their locations are shown on Exhibits 4 and 7. Copies of the
boring logs are included in Appendix A. Based on the results
of the boring data, the surge pond is located within or above
a thick surface deposit of silty and sandy clay (CLL, and CH
Unified Soil Classification). The thickness of the in situ
clay soils below the bottom of the pond (approximately eleva-
tion 350 ft) ranges from two and one half to 16 feet. A
summary of the laboratory test results on samples from the

surge pond borings is given in Exhibit 6.

The surge pond (including auxiliary surge pond) is an above
and below ground pond. Dikes and excavated slopes are
designed with three horizontal to one vertical side slopes.
Dike fill will be cohesive soil compacted to a minimum 95
percent maximum density in accordance with ASTM D698. Typical

surge pond cross sections are shown on Exhibit 7.

In situ cohesive soils will be used to function as the pond




lining. Verification of the quality and thickness of the in
situ lining will be made during or after construction by
SWEPCO. As previously stated, the borings indicate that the
thickness of the in situ lining ranges from approximately two
and one half to 16 feet. Any compacted cohesive 1linings
required will meet the density, index property, and perme-

ability requirements as given for the lignite runoff basin.

Exhibit 2 summarizes the TDWR suggested parameters and guide-
lines and those parameters used for the surge pond design.
Comparison\ of the design parameters obtained and those
suggested indicate that in almost every case the obtained
parameters equaled or exceeded the suggested value. The only
suggested parameter not obtainable is the recommended 10 ft.
depth to the groundwater table. It is possible that the
groundwater table could eventually be located withiﬁ 3 ft. of

the bottom of the clay 1lining of the pond, as previously

discussed.

Six laboratory permeability tests were performed on samples of
undisturbed clay soil from the surge pond area. Results are
given in Exhibit 8 and indicate a median permeability value of

8

5.1x10°° cm/sec. The permeability test values ranged from

2.lx10_6 cm/sec. to 7.4x1072 cm/sec.




D.

Bottom Ash Basin and Secondary Pond Design

The location and layout of the bottom ash basins and secondary
pond are shown on Exhibit 1. Plan and cross sections are
shown in Exhibit 9. Nine borings have been drilled in this
area. Their locations are given in Exhibits 4 and 9. Copies
of the boring logs are included in Appendix A. Based on the
results of the boring data, the secondary pond, bottom ash
basin no. 1 and the east half of bottom ash basin no. 2 are
located within or above a thick surface deposit of silty and
sandy clay. These soils are classified as SC, CL, and CH
material. A summary of the laboratory test results on samples
from those borings is given in Exhibit 6. Results of approxi-
mately 23 tests on cohesive soils representing in situ lining
indicate average fines content and plasticity index values of
78% and 36, respectively. These values significantly exceed

the minimum values suggested by the TDWR.

Bottom ash basin no. 1 is an above and below ground pond
located entirely in a cohesive soil deposit. The thickness of
the cohesive soil below the bottom of the pond is greater than
5 feet. The plan and cross sections are given in Exhibit 9.
A compacted clay lining is shown and will be used where
required. In situ lining of acceptable quality and thickness
exist in most of the area. This will be verified in the field
during construction by SWEPCO. Shallow borings, test pits,

and laboratory testing will be performed as necessary.

Bottom ash basin no. 2 is also an above and below ground pond.

10




A portion of this pond (west half) will require a minimum
three feet thick compacted clay lining. The location where an
acceptable in situ lining does not exist and where the com-
pacted lining begins will be determined and verified in the

field by SWEPCO.

The secondary pond has a bottom elevation of 344 feet. This
is three feet or more below the lowest point in either bottom
ash basin. During borrow excavation and construction of the
embankment, the existing clay may be compietely removed from
areas within the pond. Where this occurs, a three foot thick
compacted clay lining will be installed to the requirements of
project specifications and the technical guidelines suggested

by the TDWR. This will be verified in the field by SWEPCO.

Exhibit 2 summarizes the TDWR parameters and guidelines and
those parameters used for the design of the bottom ash basins
and the secondary pond. As indicated in Exhibit 2, the design
parameters meet or exceed nearly all of the suggested values.
The only suggested parameter not obtainable is the recommended
depth to the groundwater table as previously discussed. The
median permeabiiity from ten laboratory tests on samples of in
situ cohesive soils (generally CH classification). is approxi-
mately 7.5:(].0"9 cm/sec. The permeability of clay soils used
for compacted cohesive linings (SC, CL, and CH classification)

7

is estimated to be less than or equal to 1.0x10 ' cm/sec. The

permeability of the compacted 1lining will be verified by

11




SWEPCO by testing field samples in the laboratory during and

after construction.

Metal Cleaning Waste Pond

The location and layout of the metal cleaning waste pond are
shown on Exhibit 1 and 10. The pond lies between the surge
pond and the bottom ash basins. Borings 1located near the
metal’cleaning waste pond are shown in Exhibit 4. Review of
the boring data indicates that the pond is located within or
above a thick surface deposit of silty and sandy clay. Eval-
uation of the boring data is similar to that of the bottom ash

basins.

The metal cleaning waste basin is an above and below ground
pond. Plan and cross sections are given in Exhibit 10. The
pond will require a minimum three feet thick clay lining where
sufficient in situ clay does not exist at the design eleva-
tion. SWEPCO will verify the quality and acceptability of the

lining, whether in situ or compacted.

IV GROUNDWATER MONITORING PROGRAM

Nine groundwater monitoring wells are to be installed at locations

adjacent to the wastewater pond facilities. The wells will be

installed after completion of pond construction. The approximate

12



locations of these wells are given in Exhibit 12.

Four—inch diameter monitoring wells will be used because they
permit use of a portable submersible pump for obtaining samples for
water quality analysis. Each slotted screen for each well will be
located in the most permeable soils occurring below the water
table. A soil boring will be drilled at each well location to
accurately define the soil strata adjacent to the well and to
finalize the location and design of the well. The soils are very
dense and range from a medium fine sand and silty sand to clayey

sand and silty clay. The length of the screens have not yet been

determined but are expected to range from 15 to 25 feet.

Technical Guide No. 6, published by the TDWR, presents guidelines
for design and installation of monitoring wells. The H. W. Pirkey

monitoring wells will equal or exceed these guidelines.

The groundwater monitoring program will consist of measuring and
recording groundwater levels and obtaining samples for water
quality analysis. The frequency for measuring levels and obtaining
samples has not yet been determined. Measurements and samples will
be obtained by SWEPCO and should begin at least two years before
the power plant begins operation. This will allow for sufficient
background data against which to compare all subsequent measure-

ments and analyses of samples taken at the site.

13




Sargent & Lundy, by
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SARGENT & LUNDY

ENGINEERS
. CHICAGO

Southwestern Electric Power Company
Henry W. Pirkey Power Plant

COHESIVE LINING CONSTRUCTION VERIFICATION PROGRAM
FOR LIGNITE STORAGE AREA AND

WASTEWATER POND FACILITIES:

INTRODUCTION

Southwestern Electric Power Company (SWEPCo) has committed
to providing verification that their insitu and compacted
cohesive linings for the lignite storage area and waste-
water pond facilities have been constructed in accordance
with project specifications and guidelines suggested by
the Texas Department of Water Reséurces (TDWR) . The waste-~
water pond facilities requiring verification are the lig-
nite pile runoff basin, surge pond, two bottom ash storage
basins, secondary settling pond, and the metal cleaning
waste pond. Also requiring verification is the compactad
cohesive lining piaced beneath the lignite storage pile
and for ditches transporting runoff‘from the pile to the

runoff basin.

A summary of the design of the lignite storage area and
wastewater pond facilities with respect to the guidelines
suggested gy the TDWR was presented in a report for SWEPCo
dated January 31, 1983. In this report, which may have
been submitted to the TDWR, SWEPCo has committed to the
verification. This report‘should be reviewed concerning
the applicable guidelines suggested by the TDWR and the

lining and dike requirements specified. The wastewater
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II.

pond facilities and lignite storage area earthwork con-

struction is included in the scope of project specification

H-4533.

SCOPE

The cohesive lining constructicn verification program will

include the following for each of the wastewater pond

facilities and lignite storage area.

a.

A listing of all the field density tests performed
on cohesive lining material during construction.
A statistical summary of field dry density, field

water content, and percent compaction.

Results of any‘laboratory testing performed on
samples representing cohesive lining material

during construction.

sy

\ continuous <
Results of laboratory testing onAundisturbed samples

obtained from the in-place (compacted or insitu)
cohesive lining after coastruction. The laboratory
testing will consist of sample classification,

grain siée, atterberg limit, and falling or cégéant
head permeability tests. If construction of the lining
has not been completed at the time this program

begins, as is the case with the Metal Cleaning

Waste Pond, samples should be obtained during

construction.
-2a
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Results of the laboratory testing and field density

test summary will be compared to projecé specificationé
and TDWR guidelines to document compliance. Details

of the laboratory test program are given in Section III of

this report.

LABORATORY TEST PROGRAM FOR COHESIVE LINING SAMPLES

Tweiity -two undisturbgd shelby tube samples shall be ob-
tained from the cohesive lining of thé six wastewater

ponds and lignite storage area. The thin-walled shelby
tube samples shall be in accordance with ASTM p1587. The
tube shall be 3 inches outside diameter and ha&ing a length
such that a minimum 24-inch sample can be obtained. Tubes
may be field extruded, unless otherwise directed by the
purchaser. If extruded,_the entire sample shall be placed
in approved containers, properly labeled and transported‘ '
to the laboratory. A field log shall be prepared for éii;r

extruded samples.

Dwg. HP-56 shows the approximate location of all test samples.
These locations will be staked and surveyed by the purchaser
prior to beginning field work. Any pond containing.water
will have to be pumped dry. Most samples are located within
the bottom lining Qf the pond or area. Some samples are‘
located in the lining of the dike slope. Drilling or other

suitable equipment shall be used to obtain the samples.

-3-
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The testing contractor shall inspect the site prior to
beginning the sampling, but after the locations are staked -

to ensure that the proper equipment is brought to the site.

After sampling each or a group of locations, each borehole

shall be filled with CH clay obtained on site and compacted
in 6-inch layers with suitable Heavy hand tampers. Testing
contractor shall make with purchaser all necessary arrange-
ments to assure that all holes are properly filled and com-

pacted to prevent any future pond leakage due to sampling.

The required laboratory testing is given in Table 1. All
samples shall be properly classified and test results

reported as required in standards.



TABLE I - LABORATORY TEST REQUIREMENTS
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Ground Water Monitoring Program for'Ligﬁite Storage Area and
Wastewater Pond Facilities

I. INTRODUCTION

The Lignite Storage Area and Wastewater Pond Facilities at

the H. W. Pirkey Station are situated generally west of the

main plant area. The original topography ranges in elevaticn
from 325 feet to 375 feet, mean sea level. The ponds are
underlain by a series of stiff clay strata and dense silty

sand strata. Pond and basin linings consist of in-situ cohesive
soils, where available, or compacted cohesive fill where the
in-situ lining thickness is less than 3 feet.

Groundwater occurs under water table conditions between
elevations varying from 320 ft. in the low lying areas to 350
feet in the higher elevations. Recharge of the water table
is primarily from infiltration of precipitation. Groundwater
discharge is to Brandy Branch Creek, which drains the site
south and east of the lignite storage area, and to Hatlevs
Creek, which drains the area north and west of the lignite
storage area. Brandy Branch Creek will be dammed to provide
a cooling pond.

The proposed ground water monitoring program consists of
two phases:

1) A pre-operational phase during which baseline data are
established and interpreted.

2) An operational phase during which ground water levels .
and ground water quality are monitored in order to .
identify the impact of the various ponds and drainage
basins.

The proposed ground water monitoring program includes
periodic measurement of groundwater levels and groundwater
quality in monitoring wells installed specifically for
these purposes within the area. Additional data collected
for the groundwater monitoring program should include daily
cooling pond level and precipitation measurements.

II. OBJECTIVES

The objectives of the proposed groundwater monitoring
program are:

1) Identification of the potentiometric surface, general direction
of groundwater movement, and hydraulic gradient for the
aquifer(s), including seasonal fluctuations, in the
vicinity of the ponds;

-1~
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2) Establishment of baseline groundwater quality data
prior to operation of the plant;

3) Monitoring of changes in groundwater levels that may
result from infiltration from the various ponds and
drainage basins;

4) Monitoring of groundwater guality curing plant operation;

5) Early detection and determination of the level of
contamination and general direction of movement away from the

socurce.

PHYSICAL ARRANGEMENT

ring wells are proposed at

of these monitoring wells

rstruction details for the
shown on Exhibit 2.

Single-level groundwater menits
ten locations. The locations
are indicated on Dwg. HP-56. fe)
single-level monitoring wells ar

¢

The single-level monitoring wells are screened in the

upper portions of the water table or confined aquifers

where the concentration of contaminants should be highest.

In addition, the concentraticn of contaminants should decrease
through the saturated thickness of the aquifer as a result of
hydrodynamic dispersion.

The well locations have been chosen so that one well is

located hydraulically upgradient from the active portion of

the facilities and at least one monitoring well is installed
hydraulically downgradient of the active area. The upgradienc
well will yield samples representative of the background quality
of the groundwater which flows under the facility. The down-
gradient well is located as close as possible to the facility
where it will provide the greatest opportunity for interception
of migrating leachate and provide an early warning of ground-
water contamination.. :

The proposed single-level monitoring well, shown on Exhibit 2,
is a 10-inch by 4-inch, sand-pack installation. The 4-inch
diameter CPVC casing is preferable to a 2-inch diameter casing
because the larger diameter will facilitate collecting ground-
water samples using a portable submersible pump rather than

by bailing of the well. The upper portion of the annular space
will be backfilled with an impermeable material to prevent
surface water from entering the well bore.

INSTALLATION OF GROUNDWATER MONITORING WELLS

A. Contractor shall drill a 10-inch minimum diameter
borehole as indicated on the attached exhibits. The
borehole shall be fully cased during drilling with a
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temporary l1l0-inch minimum diameter steel casing. Larger diameter
borehole and casing may be used only if approved in advance by

the Consulting Engineers and the Purchaser. The use of bentonite
drilling mud to hold the borehcle open will not be permitted.

Once the designated depth has been reached, Contractor shall flush
the casing with clear water until clear water returns to the surface.
The use of biodegradable drilling mud (revert) in lieu of a fully
cased borehole to hold the hole open will be permitted if Con-
tractor can show to the satisfaction of the Purchaser and the
Consulting Engineers that he can satisfactorily install and
disinfect the monitoring well.

Contractor shall collect representative split-spoon soil samples
at five foot intervals and at changes in strata during drilling.
Contractor shall prepare 2 boring log showing the stratigraphy
and groundwater level during drilling.

Option: Contractor may drill an initial borehole of diameter

less than 10-inches to collect samples and then ream to a large
diameter for the installation of the well screen, casing, and sand
pack.

Once the soil stratigraphy and groundwater level have been de-
termined, Purchaser's representative shall confirm the intended
installation details for the groundwater monitoring well as indi-
cated in Exhibit 2. These details shall include stratigraphy,

total depth, screened interval, length anéd depth of granular back-
£i11, thickness and depth of the bentonite seal, and length of grout
seal. Purchaser shall approve the installation details prior to

the installation. ’

Contractor shall construct the groundwater monitoring well from
4-inch diameter CPVC 4120, Schedule 40 casing as specified in
ASTM F441 attached to a 20-foot length of 4-inch diameter PVC
well screen with a bottom cap. Solvent cement and pipe cleaner
for joining sections of CPVC pipe, fittings, and the PVC well
screen shall be a type specifically intended for its use. The
slot size of the well screen shall be 0.010 inch. A 9-inch dia-
meter perforated PVC disk or equivalent device shall be attached
o the bottom of the well point to permit centering of the well
point in the borehole.

Upon. placement of the CPVC casing and well screen in the bore-
hole, Contractor shall £i111 the annular space between the CPVC
casing-well screen assembly and 10-inch temporary casing with

clean concrete sand (graded per ASTM C-33) to 5 feet above the

top of the PVC well screen. The backfill material may be allowed
to settle through the water in the steel casing. The 10-inch
diameter casing shall be pulled back to 3 feet above the well
screen while backfilling with the clean, concrete sand. During the
sand backfilling the casing shall not be pulled back above the top

of the sand.
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G.

After placement of the sand backfill, Contractor shall
settle the backfill around the well point by pumping

water from the PVC well screen. Sufficient sand shall be
added to the annular space to maintain the level of

sand backfill at 5 feet above the too of the well screen.
Pumping shall continue intermittently until the discharge
water is clear and soil free or until pumping is stopped by
Purchaser's representative. Disposal of water discharged
from the monitoring well during pumping shall be as
directed by Purchaser.

After settlement of the sand backfill, place two feet of
bentonite in the annular space between the CPVC casing and

the outer casing to prevent any movement of the cement

grout into the granular backfill. If granular bentonite is
used, it shall be placed through a conductor pipe using

the tremie or other method as approved by the Purchaser.

If bentonite pellets are used, they may be allowed to settle
through the water around the CPVC casing. If the water

table is below the bentonite seal, add clear water during

this process to hydrate the bentonite. When bentonite pellets
are used, sufficient length of time shall be allowed for

the bentonite to form a seal over the sand backfill before
placing grout. After placement and hydration of the bentonite
seal, the outer casing shall be pulled to one foot below thie
top of the bentonite seal.

After placement of the bentonite seal, Contractor shall
fill the remaining annular space between the CPVC casing
and borehole with cement-bentonite grout, placed by the
tremie method from the bottom upward or by an alternative
method approved by Purchaser. The 10-inch steel casing
shall be pulled simultaneously with placement of the grout.
A positive head of grout shall be maintained in the
temporary casing at all times during the placement. * The
grout mix shall be approximately 7 gallons of water with 2
pounds of powdered bentonite per 94-pound sack of Portland
cement. The bentonite and water shall be mixed first

to provide a smooth slurry, then the cement shall be

added to the slurry and blended to a smooth consistency.

Contractor shall terminate the CPVC casing 3 feet above
grade and shall install a vented, removable PVC cap such
that the CPVC casing is not restricted by the cap or
coupling. Contractor shall cut a small notch in the rim
of the CPVC casing to mark the point from which all level
measurements are to be made. This point shall be clearly
marked on the CPVC casing with an indelible marking.

Contractor shall install a 6-foot length of 8-inch diameter

protective steel casing 3 feet into the cement-bentonite
grout. Contractor shall fill the annular space between
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casings with cement-bentonite grout to within 6 inches

of the top of the CPVC casing. A threaded steel cap

with ventilation hole shall be provided for the protective
casing. An 18-inch long rebar shall be welded

to the top of the steel cap to facilitate its removal

during groundwater sampling. Contractor shall paint the
protective casing and its cap with florescent type paint.
Contractor shall clearly and permanently mark the protective

casing with the appropriate alphanumeric designation.

Contractor shall construct a concrete apron at the ground
surface to provide drainage away from the monitoring well,
to prevent movement of water down the side of the steel
casing, to prevent erosion, and to provide permanence toO
the monitoring well. The concrete apron shall be at least
2 feet in diameter and 6 inches in thickness.

After the monitoring wells are installed, Contractor shall
survey the locations and the elevations of the measuring
points on the well casings.

DISINFECTION OF WELLS

A.

Immediately after completion of well, disinfect it by
circulating a chlorine solution through the well, let set
for the period specified, then pump the solution from the
well, and discharge it as directed.

Disinfecting Agent:

The disinfecting agentt shall be liquid sodium hypochlorite,
NaOCl, or granular calcium hypochlorite, Ca(Cl0) 5. Calcium
hypochlorite shall not be used where +he concentration cf
calcium in the groundwater will exceed 300 ppm after ’
addition of -the disinfecting solution. The choice of
disinfecting agent is subject to approval by the

Consulting Engineer.

The disinfecting agent used in the solution shall be
delivered to the Project Site in the original, unopened
dated containers. Prior to use, the disinfecting agent
shall not be exposed to air or direct sunlight.

Disinfection Procedure:

Determine depth to water and depth to the bottom of
the well from a common measuring point. Calculate
the height of the water column in the well (depth to
bottom of well minus depth to water, in feet).

Calculate the total volume of water (V=V1+V,) in both
the well (V; in gallons) and sand pack (V, in gallons)
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where V (in gallons) equals the height of the water column
times 1.5.

With the pump intake located as near the water level as
possible, pump the well to remove at least 5 volumes of
water, 5x(V). Pump until discharge water is clear.

Then, lower the pump intake to the bottom of the well.

Pump at least 1.5 volumes of water, 1.5x(V), until discharge
water is clear. Additional pumping levels may be reguired
at the discretion of the Consulting Engineer. This step may
be deleted if disinfection is performed immediately

after well installation.

Mix a solution of disinfectant by adding a measured amount
of calcium or sodium hypochlorite to a known volume of
clear water to provide at least a 200 ppm chlorine solution
when mixed with the total volume, V, of water in the well.
The amount of disinfecting agent to be added to clear water
depends on the initial concentration of hypochlorite. The
volume of clear water added shall be no less than the total
volume of water, V.

After approval of the disinfection solution mix by

the Consulting Engineer, place the solution in the well

in such a manner that it is thoroughly distributed through-
out the entire column of water in the well. Add an extra
dosage to the bottom of the well. Make certain that the
dry portion of the well casing above the water level is
also wetted. This may be accomplished by tremie or by
pumping the solution through a hose moved through the well
from the bottom up, or by another acceptable methed as
approved by the Consulting Engineer. Well disinfection by
pouring the soluticn from the top of the well is not
acceptable. '

Recirculate the solution in the well by pumping from the
bottom of the well and reintroducing the discharged solution
into the top of the well. During recirculation, the portion
of the well casing above the water table shall be maintained
in a wet condition with the solution. The length of the
recirculation period will be determined by the Consulting
Engineer, but will not be less than 30 minutes nor more than
two hours. Measure the residual free chlorine concentration
at the end of the recirculation period.

After recirculation, the solution shall remain in the well
for a minimum of eight hours. Replace the weil caps for
this period.
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h.

After the eight hour or longer period, the well shall be
pumped to clean it of solution. Purchaser will determine

the residual free chlorine concentration at the beginning

of pumping to assure that complete disinfection has occurred.
The method of determining the concentration shall be approved
by the Consulting Engineer.

If the residual free chlorine concentration is greater than
or equal to 1.0 ppm, the disinfection of the well will be
assumed to be complete. The well shall then be pumped for
at least two hours, but not more than four hours, to

remove the solution from the well and surrounding aquifer.
Vary the depth of the pump intake in the well while pumping,
from the top of the water column to the bottom of the welil,
and back to the top again. Dispose of the water pumped
from the well as directed by Purchaser.

If the residual free chlorine concentration is less than
1.0 ppm, pump the solution from the well as indicated in
step "c." above and repeat the disinfection procedure.
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SUMMARY OF LABORATORY TEST RESULTS FOR

COHESIVE LINING VERIFICATION PROGRAM (1)

Page 1

TABLE 1-

mw Particle Size Analysis M Atterberg Limits (3) Tield
- - (%) Passing) (2) Liquid Plastic Unified Soil Water Dry Laboratory
= Boring No. Sample No. 4 No.10 No.40 No.200 | Limit Limit Plasticity| Classification Content Umsmwnw Permeabilit
2 Sample No. Depth, Ft [Sieve Sieve Sieve Sieve () (%) Index Symbol (Z)(4) bs/ft cm/sec
8-1 0-2 95 91 88 60 32 18 14 CL-Silty Clay 18.9 - 2.2x10-8
2-4 91 88 85 63 28 18 10 CL-Silty Clay 18.3 - 8.5x10-8
4-6 - - - - 28 18 10 CL-Sandy Clay 20.3 - -
6.5-8 - - -~ 26 28 18 10 SC~-Clayey Sand 22.2 = -
- 8.5-10 - - - - - - - CL~-Sandy Clay 27.1 - - :
g §-2 0-2 - - - - 29 17 12 CL-Sandy Clay  19.0 - 7.2x1078
~ 2-4 - - - - 35 18 17 {CL-Sandy Clay  23.0 - 7.6x10~8
i 4.5-6 - - - - 42 21 21 CL-Sandy Clay  23.1 - -
= 6.5-8 - - - - 33 18 15 CL-5ilty Clay 24,1 - -
g 8.5-10 - - - - 35 18 17 CL~-Sandy "Clay 23.4 - -
9 5-3 0-2 - - - 32 28 13 10 sc-Clayey Sand - 20.4 - 8.7x10~6
% 2-4 - - - - 31 19 12 SC-Clayey Sand  23.7 - 1.1x1073
4-6 - - - 37 31 18 i3 SC-Clayey Sand 23.9 - -
6.5-8 - - - - - - - CL~Sandy Clay 26.9 - -
8.5~10 - - - - - - - ClL-Sandy Clay 30.0 - -
1 S-4 0-2 100 100 100 75 36 19 17 CL-Silty Clay 21.2 - 6.8x10"7
* 2-4 100 100 100 76 34 18 16 CL-Silty Clay 19.4 - 1.8x1078
& 4~6 - - - - - - - CL-Silty Clay 19.3 - -
[anl
Notes: 1. Laboratory Testing Performed by Southwestern Laboratories, Shreveport, LA.
2. Laboratory Particle Size Analysis Tests - ASTM D422 or D1140. .
3. Laboratory Atterberg Limit Tests ~ ASTM D423 and D424,
4. TLaboratory Moisture Content of Soils - ASTM D2216.



SUMMARY OF LABORATORY TEST RESULTS TOR Page 2
COHESIVE LINING VERIFICATION PROGRAM (1)

mw Particle Size Analysis Atterberg Limits (3) Field .

- (%) Passing) (2) Liquid Plastic Unified Soil Water Dry Laboratory

o ‘Boring No. Sample No. 4 No.10 No.40 No.200 | Limit Limit Plasticity|Classification Content Density Permeabilit

2y Sample No. Depth, Ft | Sieve Sieve Sieve Sieve 3] (%) Index Symbol (Z)(4) 1bs/ft cm/sec

S-12 0-2 ~ - 99 92 -39 19 20 CL-Silty Clay 23.7 - 1.4x%10-8
24 - - 98 95 .52 22 30 CH-Silty Clay  26.3 - 1.1x10-8

2 4-6 - - - - 61 23 38 CH-Silty Clay  23.2 - -

2 S-13 0-2 - - - 76 38 20 18 CL-Sandy Clay  21.3 - -1 3.6x10"8

o 2-4 - - - 69 32 17 15 CL-Sandy Clay 19.1 - 6.6x10"8

0 4-6 - - - - - - - CL-Sandy Clay 17.7 - -

a S-14 0-2 - - - 99 51 20 31 CH-Silty Clay 31.4 - 9.2x10-8
2-4 - - - 98 48 20 28 CL-Silty Clay  29.8 - 1.3x10°8
4~6 - -~ - - - - - Cl—-Silty Clay 29.2 - -

g S-15 Not . -

o Drilled

oD Yet .

E S~16 0-2 - - - 59 A 21 23 CL-Sandy Clay  23.6 - 2.7x10-8

g _ 2-4 - - - 80 45 20 25 CL-Sandy Clay  23.1 - 1.3%10-8

Y 4-6 - - - - 29 19 10 SC-Clayey Sand 23.5 - -

© S-17 0-2 - - - 89 48 20 28 CL-Silty Clay 27.8 .- 6.1x10-8

= 2-4 - - - 93 49 20 29 CL-Silty Clay  27.2 - | 4.3x10-8

5 4-6 - - - - 23 17 6 SC-Clayey Sand 18.1 - -

= .

Notes: 1. Laboratory Testing Performed by Southwestern Laboratories, Shreveport, LA.

1

2. Laboratory Particle Size Analysis Tests - ASTM D422 or D1140.
3. Laboratory Atterberg Limist Tests - ASTM D423 and D&424.

4. Laboratory Moisture Content of Soils - ASTM D2216. _

TABLE 1 (Continued)
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SUMMARY OF LABORATORY TEST RESULTS FOR

COHESIVE LINING VERIFICATION- PROGRAM (1) Page 3 »
mw Particle Size Analysis Atterberg Limits (3) Field
~ : (%) Passing) (2) Liquid Plastic Unified Soil wWater Dry Laboratory
9 Boring No. Sample No. 4 No.10 WNo.40 No.200| Limit Limit Plastjcity|Classification Content Density |Permeabilit
e Sample No. Depth, Ft | Sieve Sieve Sieve Sieve {%) (%) Index Symbol (Z)(4) 1bs/ft cm/sec
i
. -5 0-2 - - - 81 38 19 19 CL-Sandy Clay 20.9 - 4.9x1077
X 2-4 - - - 75 36 18 18 CL-Sandy Clay  21.5 - 8.1x10-8
= 4.5-6 - - - - - - - CL-Sandy Clay  24.3 - -
- S-6 0-2 - - - - 32 17 15 CL-Silty Clay 22.4 - 7.4x10-6
3 2-4 - - - 55 43 20 23 CL-Sandy Clay  22.2 - ] 7.1x10-8
& 4-6 - - - - 54 21 33 CH-Silty Clay  25.2 - -
3 5-7 0-2 - - - 97 46 20 26 CL-Silty Clay 30.4 - 2.0x10~8
o 2-4 - - - 90 51 20 31 CH-Silty Clay  30.4 - 1.1x107°
m 4L-6 - - - - - — - CL-Sandy Clay  27.7 - -
S-8 0-2 99 98 97 65 49 20 29 CL-Silty Clay  15.3 - 4.3x107°
24 - - - 98 92 | 53 20 33 CH-Silty Clay 31.4 - 7.5%107°
4-6 - - - - 33 18 v 15 CL~Sandy Clay  18.3 - -
~ S-9 0-2 - - - 90 51 20 31 CH-Silty Clay  28.8 - 6.1x107°8
B 2-4 - - - 80 38 19 19 CL-Sandy Clay  21.6 - 3.2x10~8
5 4-6 - - - - 29 18 11 CL-Sandy Clay 19.1 - -
2 S-10 0-2 - - - 80 34 18 16 CL-Silty Clay  18.2 112 6.5x10-8
M 2-4 - - - 74 38 19 19 CL-Silty Clay  18.9 115 1.2x1078
= 4-6 - - - - 30 18 12 CL-Silty Clay  19.1 112 -
< s-11 0-2 - - - 81 41 20 21 CL-Silty Clay  28.8 . 96 1.5x10~7
E 2-4 - - - 94 43 20 23 CL-Silty Clay ~ 31.4 91 1.8x10-8
s b6 - - - - - - - CL-Silty Clay  28.8 - 95 -
Notes: . Laboratory Testing Performed by Southwestern Laboratories, Shreveport, LA.

1

2. Laboratory Particle Size Analysis Tests - ASTM D422 or D1140.

3. Laboratory Atterberg Limit Tests ~ ASTM D423 and D424.

4, Laboratory Moisture Content of Soils - ASTM D2216. , , .

TABLE 1 {(Continued)



RESULTS FOR

TABLE 1 (Continued)

SUMMARY OF LABORATORY TEST Page 4
COHESIVE LINING VERIFICATION PROGRAM (1)
Y
= Particle Size Analysis Atterberg Limits (3) Tield
- (%) Passing) (2) Liquid Plastic A Unified Soil Water Dry | Laboratory
g Boring No. Sample No. 4 No.10 No.40 ©No.200| Limit Limit Plasticity{Classification Content Density|Permeabilit
s Sample No. Depth, Ft | Sieve Sieve Sieve Sieve {7 (%) Tndex ! Symbol () (4  1bs/ft cmi/sec
5-18 0-2 91 90 89 48 33 18 15 SC-Clayey Sand 13.4 - 1.3x107°
g 2-4 - 99 97 78 35 18 17 CL-Silty Clay  20.4 - 7.2x1078
g 4-6 - - - - - - - CL-Sandy Clay 17.9 - -
Sw S-19 0-2 - - - - 37 17 20 CL-Sandy Clay 20.5 - 8.7x10-8
2o 2-4 - - - - 24 17 7 SC-Clayey Sand 11.6 - 2. 4x10~7
il 4.5-6 - - - - 33 18 15 CL-Sandy Clay  13.3 ~ -
= $~20 0-2 - - - - 33 18 15 CL-Sandy Clay 16.3 - 3.7x10™8
2 2-4 - - - - 25 18 7 ML-CL Clayey Silt 14.9 - 3.8x1077
- 4—6 - - - - 33 18 15 CL-Sandy Clay 17.7 - -
' S-21 Not
g '~ Drilled :
R.m Yet a
S8 8-22  Not
= Drilled
2% Yet
hE
Notes: 1. Laboratory Testing Performed by Southwestern hmeHuﬁOHHmmv Shreveport. LA.
2. Labtoratory Particle Size Analvsis Tests - ASTM D422 or D1140.
_ 3. Laboratory Atterberg Limit Tests — ASTM D423 and D424,
4, Taboratory Moisture Content of Soils -~ ASTM D2216.
’ ~



SUMMARY OF ANALYSIS OF LABORATORY TEST

RESULTS FOR COHESIVE LINING VERIFICATION PROGRAM

Lining Lining Average Average Average Average
Facility Soil Thickness Permeability. | Fines Content . Liquid Limit Plasticity Index
Type Ft . k, em/sec FC, 7 LL, % PI
Surge Pond CL&CH >4 3.8x10-8 88 43 24 .
Secondary SC&CL 24 3.8x1076 52 30 12
Pond 4
Bottom Ash CL&CH =4 2.4x1076 P92 40 21
Basin #1
Bottom Ash CL&CH =4 4.8x10-8 . 82 43 24
Basin #2
Metal Cleaning|CL&CH =4 3.8x10-8 80 46 26
Waste Pond
Lignite Boring Not Drilled Yet
Runoff Pond
Lignite Sc,CL = 4 3.5x10~7 63 31 14
Storage Pile |ML&CL
Suggested CL,CH >3 < 1x10™7 230 >30 =15
Guideline & SC
(TDWR)

TABLE 2




Southwestern Electric Power Company

FOR COMPANY BUSINESS ONLY
Waste Water Ponds Lining Verification

and Monitoring Wells February 6, 1984

SUBJECT DATE

LOCATION Henry W. Pirkey Power Plant, Unit #1

Mr. Jay Pruett

Attached please find one copy of the "aste Water Ponds Lining

Verification and Monitoring Wells" report of work performed to

date. 1In order to complete this project, the following must be
accomplished:

A. perform borings S-21 and §-22 in lignite pile
run-off basin

B. perform boring S-15 in metal waste cleaning
pond

c. re-drill borings S-1, S-2 and S§-3 in secondary
pond.

This work will be performed during the summer of 1984,

Please advise if you have any comments regarding this report.

s
. H. Holley /

WHH/bs
Attachment

cc: C. J. Nelson (S&L) w/attachment




SOUTHWESTERN LABORATORIES

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services
B 0. Box 37577 7222 Gresnwood Rd. * Shreveport, LA71103°:318/6836-36873

September 7, 1984

Southwestern Electric Power Company
P.0. Box 21106
Shreveport, Louisiana 71156
Attention: Mr. Winston Holley
Reference: Subsurface Exploration
Waste Water Ponds
Pirkey Power Plant
Hallsville, Texas

Gentlemen:

Attached is our Subsurface Exploration Report for the above
referenced project.

It has been a pleasure to perform this work for you. If, during
the course of this project, we can be of any further assistance,
please do not hesitate to call on us.

Very truly yours,
SOUTHWESTERN LABORATORIES

Gene Gardner, P.E.

GG:awd
Attachment
3 cc: Southwestern Electric Power Company

REGEIVED
SEP 13 1984

OFFICE OF
W, H. HOLLEY

LMt QTR AL | ACEEMITT \AMEITH® AR INCGTONS® BEAUMONTO TEXAS CITY 8 TEXARKANA 8 MIDLAND




SOUTHWESTERN LABORATORIES

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services
PO.Box 37577 * 7222 Greenwood Rd. * Shreveport, LA71103*318/836-36873

August 20, 1984

File No. 832964

Southwestern Electric Power Company
P. O. Box 21106
Shreveport, LA 71156

Attention: Mr. Winston Holley

Reference: Subsurface Exploration
Waste Water Ponds
Pirkey Power Plant
Hallsville, Texas

Gentlemen:

Enclosed is our Subsurface Exploration Report on
Borings S-1, S-2 and S-3. These are redrilled for
verification of the lining for the pond. The locations
of the borings are shown on your drawing number HP-56A.

It has been a pleasure to perform this work for
you. If, during the course of this project, we can
be of any further assistance, please do not hesitate
to call on us.

Very truly yours,
SOUTHWESTERN LABORATORIES
Gene Gardner, P.E.

GG:kw

Enclosure gg@i’g%’gﬁ
3 cc: Southwestern Electric Power Company Lig
AUG 2 9 1984
OFFICE gy

w, H, HOLLEY

HOUSTONS® DALLAS® FORT WORTH® ARLINGTON® BEAUMODNT® TEXAS CITY ® TEXARKANA ® MIDLAND

s e e —————




SOUTHWESTERN LABORATORIES

Materials, environmental and geotechnical engineering. nondestructive. metallurgical and analytical services
PO.Box 37577 7222 Greenwood Rd. * Shreveport. LA 71103 -318/836-36873

December 27, 1983

File No. 832964

Southwestern Electric Power Company
P. O. Box 21106
Shreveport, LA 71156
Attention: Mr. Winston Holley
Reference: Waste Water Ponds
Pirkey Power Plant
Hallsville, Texas
Gentlemen:
The above referenced report was dated October 5, 1983.
In accordance with Bill Porter's request dated December 22,
T have revised the boring schedule for this report.
These revisions are based on the revised survey by
Hart Engineering which was reported to you on October 11,
1983, by Mr. Nealy of Hart Engineering.

Data on the following borings was revised: S-10,
S-11, MW-2, MW-4 and Mw-10.

Very truly yours,
SOUTHWESTERN LABORATORIES
Gene Gardner, P.E.

GG: kw

Enclosure




SDM SCUTHWESTERN LABORATORIES

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services

PO Box 37577 7222 Greenwood Rd. * Shreveport. LA71103+*318/68368-36873

December 19, 1983

File No. 832964

Southwestern Electric Power Company
P.0. Box 21106
Shreveport, Louisiana 71156

Attention: Mr. Winston Holley

Reference: Subsurface Exploration
Waste Water Ponds
Pirkey Power Plant
Hallsville, Texas

Gentlemen:

Enclosed is our Summary of Laboratory Test Data
and Log of Boring for Boring MW-3 of the above referenced
project.

To summarize, all borings for this project have
been completed, with the exception of 8-15, S$-21, and
s-22, and the re-drills of S-1, S-2, and S-3. These
borings are on indefinite hold at you request.

The ten (10) monitor wells have been installed.
However, the steel protective caps have not been
installed.

It has been a pleasure to perform this work for
vou. If we can be of any further assistance, please do
not hesitate to call on us.

Very truly yours,
SOUTHWESTERN LABORATORIES

Gene Gardner, P.E.

GG:jwe

Enclosure ~

3 cc: Southwestern Electric Power Company LRl 2 001983
OFFICE op

W, H, HoLipy




ORATORIES

,, 'Sng SOUTHWESTERN LAE

Materials, environmental and geotechnical engineering, nondestructive, metallurgical and analytical services

PO Box 37577« 7222 Greenwood Rd. * Shreveport, LA 71 103 318/6836-36873

October 21, 1983

File No. 832964

Southwestern Electric Power Company
P.0. Box 21106
Shreveport, Louisiana 71156

Attention: Mr. Winston Holley

Reference: Subsurface Exploration
Waste Water Ponds
Pirkey Power Plant
Hallsville, Texas

Gentlemen:

Enclosed is our Subsurface Exploration Report
for the above referenced project. Monitor well MW-3
has not yet been installed. It will be installed
soon. At that time, we will also re-drill Borings
s-1, $-2 and S-3. Borings S-15, S-21 and S$-22 have
not been drilled and are on hold at your request.

It has been a pleasure to perform this work
for you. If we can be of any further assistance,
please do not hesitate to call on us.

Very truly yours,

SOUTHWESTERN LABORATORIES

Gene Gardner, P.E.

RDJ; GG :jwe
Enclosure
3 cc: Southwestern Electric Power Company

QFFICE OV

W, H. HOLLITY




SOUTHWESTERRN LABORATORIES

Materials. environmental and geotechnical engineering. nondestructive, metallurgical and analytical services

PO Box 37577 7222 Greenwood Fid. * Shreveport. LA 71103 * 31 8/838365-3873
October 5, 1983

File No. 832964

Southwestern Electric Power Company
P.0O. Box 21106
Shreveport, Louisiana 71156

Attention: Mr. Winston Holley

Reference: Waste Water Ponds
Pirkey Power Plant
Hallsville, Texas

Gentlemen:

Enclosed is our Subsurface Exploration Report
for the above referenced project. Borings S$-10, S-11,
S-15, S-21 and S-22 have not vet been drilled at this
+ime. Results from those borings will be sent to you
at a later date. Boring Logs and Summaries of Labora-
tory Test Data for the monitor well installations
(MW-1 through Mw-10) will also be sent to you at a
later date.

It has been a pleasure to perform this work for
you. If, during the course of this project, we can be

of any further assistance, please do not hesitate to
call on us. .

Very truly yours,

QORATORIES

Gene Gardner, P.E.

RDJ;GG:jwe ‘ OCT1 0 1983
Enclosure
3 cc: Southwestern Electric Power Company OFTICE o

W, H. HOLLEY




BORING SCHEDULE

Boring No. Location* Depth Surface Elevation
s-1 N9+69.8 W18+99.5 10 343.6
S-2 N10+20 W17+30.8 10 343.9
S-3 N%+12.6 W1l6+13.6 10 343.8
S—-4 N14+99.3 Wl7+01 6 347.3
S-5 N15+ 00.8 W11l+30.6 6 347.1
S-6 N19+99.9 W1l6+99.9 6 353.6
S-7 N20+00.2 wWll+29.9 6 346.9
S-8 N14+88.3 W32+91 6 347.1
S-9 N20+11.4 wW32+74.9 6 . 348.1
S-10 N15+00 wW26+00 6 347.4
s-11 N20+00 w26+00 6 347.0
S-12 NO+00.2 W1l6+99.9 6 348.3
S-13 N3+00.3 W1l7+491.5 6 348.9
S5-14 S1+38.2 wi3+70.5 6 352.9
S-15 N2+00 w8+80 6

S-16 N1+36 Wwll+52.9 6 357.0
s-17 N2+12.6 wWl2+86.2 6 348.1
s-18 S15+27 W8+89.3 6 357.2
s-19 $19+01.1 W6+05.3 6 356.7
5-20 518+01.7 W1l3+55.4 6 357.6
s5-21 §23+20 wWl6+20 6

S-22 S23+20 W13+50 6

MW-1 N18+55.2 w38+59.8 33 334.0
MW-2 N9+88.5 wW25+85.4 41 341.0
MW-3 N19+89.7 w22+75 57 370.0
MW-4 N13+76.4 w8+34.4 46 363.4
MW-5 N2+61.5 W7+82.2 44.5 362.5
MW-6 Sl1+84.6 wWl0+60.5 43 361.0
Mw-7 S2423.9 wW1l7+24.45 40.5 358.3
MW-8 $21+04.6 Wie+11l.9 34.5 356.3
MW-9 S15+48 wWl+88.5 31 353.1
MW-10 N6+56.9 wWlg+31.3 39.5 358.6

* Locations are based on the power plant grid coordinate

system.
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ATTACHMENT D

INSTRUMENTATION LOCATION MAP



Provided by Google Earth.

New Piezometer Location Map - West Bottom Ash Pond

Scale: N/A

Auckland Project No. 2015-016

Pirkey Power Generating Station
New Piezometer Location - 2015
Hallsville, Texas




ATTACHMENT E

HYDROLOGY AND HYDROLOGIC REPORT



Auckland Consulting LLC

December 17, 2015

Mr. Brett Dreger, P.E.

American Electric Power Company
1 Riverside Plaza

Columbus, Ohio 43215

Email: badreger@aep.com

RE: West Ash and East Ash Pond - Hydrology and Hydraulic Analysis
Pirkey Power Generating Station
Hallsville, Texas

Dear Mr. Dreger:

Auckland Consulting, LLC (Auckland) is pleased to provide the attached Hydrology and Hydraulic
Report for both the West Ash and East Ash Ponds located at the Pirkey Power Generating Station
near Hallsville, Texas. The analysis covers both the 25-year, 24-hour and 100-year, 24-hour storm
events as required by 40 CFR §257.82(a). As indicated through various phone conversations and
email correspondence, the West Ash and East Ash Ponds were identified as the only CCR
impoundments requiring this demonstration.

Please do not hesitate to contact us with any questions or comments.
Best regards,
John J. Taynah.E.

Auckland Consulting LLC
TBPE Firm Registration No. F-16721, Expires 2/29/2016

Attachments

PO Box 8155 (903) 483-1568
Jacksonville, Texas 75766 www.auckland-consulting.com
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EAST & WEST ASH PONDS
H.W. PIRKEY POWER PLANT - HALLSVILLE, TX
December 2015
Prepared for: Prepared by:

H.W. Pirkey Power Plant Akron Consulting, LLC
2400 FM 3251 431 N. Center St.
Hallsville, Texas 75650 Longview, Texas 75601

TBPE Firm # 14014
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Introduction

H.W. Pirkey Power Plant which is located in Hallsville, Texas is a subsidiary of American
Electric Power. Plant operation requires a series of water impoundments utilized in the process
of power generation, including the bottom ash ponds. The purpose of this report is to analyze
and document the Hydrologic & Hydraulic characteristics of the East and West Bottom Ash Ponds

at Pirkey Power Plant.

Hydrologic Methodology

This section describes the general outline of the hydrologic methodologies used to evaluate the
total runoff tributary to the ponds. Specific characteristics of each pond are discussed under

individual subheadings later in this report.

The East & West Ash Ponds are total containment ponds. Watershed areas contributing to the
flow into these ponds are the ponds and berms/access roads themselves; in other words, these
ponds have no additional runoff areas tributary to them. Therefore, a conservative approach is to
adopt a curve number 100 and to consider that every inch of rainfall will directly increase the

water surface elevation.

According to Natural Resource Conservation Service (formerly SCS) Technical Release 55, the

peak flow is calculated using the formula:

Q = (P-0.2S)?/ (P+0.8S)

where,

Q = runoff (inches)

P = rainfall (inches)

S = potential maximum retention after runoff begins (inches) = (1000/curve number) — 10

Applying a curve number of 100 to the formula above will ultimately result in Q = P (because S=0);
which implies that the total runoff contributing to the flow in each of the ponds is directly a function

of the rainfall event.

Hydraulic Methodology

This section describes the general outline of the hydraulic methodologies used to analyze the
storage capacity of the ponds. Specific characteristics of each pond are discussed under

individual subheadings later in this report.

The plant’s CCR rules require that the ponds be able to accommodate the rainfall volume from a



100 year 24 hour storm without over topping. The normal operating level for each pond is
established by other regulations, and it is set to 3 feet below the top of the embankment. Using
actual field survey data, an elevation-area-storage table was developed for the ponds and is
included in the tables section of this report. Hydraflow Hydrographs was utilized to evaluate
storage capacity and the water surface elevations in each pond during the 100 year 24 hour

rainfall event. The 25 year 24 hour rainfall event was analyzed as well.
Detailed Hydrologic & Hydraulic characteristics of the ponds are discussed below.

EAST ASH POND:

The East Ash Pond is located to the east of the rail road track and north of the Pirkey Power
Plant. This is a coal combustion waste pond used to settle bottom ash that has been sluiced
from the plant boiler. Field survey of the embankment around the impoundment indicates that
the top of the embankment is at a minimum elevation of 357.0msl, which is consistent with
original design drawings. Therefore, based on this top of embankment elevation, the normal
operating level was established at 354.0msl. The watershed area contributing to the flow into

this pond was estimated to be 29.63 acres.

The storage capacity for each pond was analyzed for a 100-yr, 24-hr rainfall event, which is
10.3 inches. Multiplying the acreage times the inches, the calculated volume of the rainfall
event is 1,107,836 cf of water. When this rainfall event was modeled in Hydraflow Hydrographs,

it generated a more conservative rainfall volume of 1,142,455 cf.

The storage capacity was also analyzed for a 25-yr, 24-hr rainfall event, which is 8.2 inches.
The calculated volume of the rainfall event is 881,967 cf of water. When this rainfall event was
modeled in Hydraflow Hydrographs, it generated a more conservative rainfall volume of 909,528

cf.

Water surface elevation was then calculated for the 100-yr, 24-hr rainfall event with a normal
operating level (354.0msl) as the baseline elevation. Results from Hydraflow Hydrograph
indicates that the water surface elevation during the 100-yr, 24-hr rainfall will be 354.99msl
which is less than 357.0msl (embankment top). Results from the 25-yr, 24-hr rainfall event
indicate the water surface elevation will be 354.79msl which is also less than 357.0msl

(embankment top).



WEST ASH POND:

The West Ash Pond is located to the west of the rail road track and adjacent to the east ash
pond. This is a coal combustion waste pond used to settle bottom ash that has been sluiced
from the plant boiler. Field survey of the embankment around the impoundment indicates that
the top of the embankment is at a minimum elevation of 357.0msl, which is consistent with
original design drawings. Therefore, based on this top of embankment elevation, the normal
operating level was established at 354.0msl. The watershed area contributing to the flow into

this pond was estimated to be 33.44 acres.

As mentioned earlier the storage capacity for each pond was analyzed for a 100-yr, 24-hr
rainfall event, which is 10.3 inches. Multiplying the acreage times the inches, the calculated
volume of the rainfall event is 1,250,228 cf of water. When this rainfall event was modeled in

Hydraflow Hydrographs, it generated a more conservative rainfall volume of 1,289,360 cf.

The storage capacity was also analyzed for a 25-yr, 24-hr rainfall event, which is 8.2 inches.
The calculated volume of the rainfall event is 995,376 cf of water. When this rainfall event was
modeled in Hydraflow Hydrographs, it generated a more conservative rainfall volume of
1,026,480 cf.

Water surface elevation was then calculated for the 100-yr, 24-hr rainfall event with a normal
operating level (354.0msl) as the baseline elevation. Results from Hydraflow Hydrograph
indicates that the water surface elevation during the 100-yr, 24-hr rainfall will be 355.01msl
which is less than 357.0msl (embankment top). Results from the 25-yr, 24-hr rainfall event
indicate the water surface elevation will be 354.81msl which is also less than 357.0msl

(embankment top).

Summary
Water surface elevations calculated from Hydraflow Hydrographs are tabulated below:
SUMMARY OF POND HYDRAULIC CHARACTERISTICS
TOP OF OPERATING 100YR-24HR 25YR-24HR
EMBANKMENT LEVEL WSEL WSEL
EAST ASH POND 357.0 354.0 354.99 354.79
WEST ASH POND 357.0 354.0 355.01 354.81

As evident from the table above, it is the opinion of Akron Consulting that the East & West Ash

Ponds will serve to adequately contain the calculated rainfall events.




TABLE 1

Runoff Curve Numbers for Hydrologic Soil-Cover Complexes

(Antecedent Moisture Condition I, and la= 0.2 S)

(Adapted from NRCS Technical Release 55)

Land Use  Treatment Hydrologic Hydrologic Soil Group
or Practice Condition A B C D
Fallow Straight Row - 77 86 91 94
Row Crops Straight Row Poor 72 81 88 91
Straight Row Good 67 78 85 89
Contoured Poor 70 79 84 88
Contoured Good 65 75 82 86
Contoured and Poor 66 74 80 82
Terraced
Contoured and Good 62 71 78 81
Terraced
Small Straight Row Poor 65 76 84 88
Grain Straight Row Good 63 75 83 87
Contoured Poor 63 74 82 85
Contoured Good 61 73 81 84
Contoured and Poor 61 72 79 82
Terraced
Contoured and Good 59 70 78 81
Terraced
Close- Straight Row Poor 66 77 85 89
Seeded, Straight Row Good 58 72 81 85
Legumes, Contoured Poor 64 75 83 85
Rotation Contoured Good 55 69 78 83
Meadow Contoured and Poor 63 73 80 83
Terraced
Contoured and Good 51 67 76 80
Terraced
Pasture Poor 68 79 86 89
Or Range Fair 49 69 79 84
Good 39 61 74 80
Meadow Good 30 58 71 78
Woods Poor 45 66 77 83
Fair 36 60 73 79
Good 25 55 70 77
Farmsteads -—-- 59 74 82 86
Roads/Facilites ——-- 74 84 90 92



TABLE 2
EAST ASH POND ELEVATION-AREA-STORAGE TABLE
H.W. PIRKEY POWER PLANT

EXISTING CONDITION
NORMAL OPERATING POOL AT 354.0
ELEVATION| AREA STORAGE STORAGE STORAGE
(ft) (Acres) (Ac-Ft) (Cubic Feet) (Million Gallons)
352.00 25.70 na na na
353.00 25.99 na na na
354.00 26.29 0.00 0 0.00
355.00 26.59 26.44 1,151,730 232.61
356.00 26.88 53.18 2,316,300 467.82
357.00 27.19 80.21 3,493,950 705.67
East Ash Pond Elevation - Storage Graph
357.50
357.00 /
356.50
< 356.00 /
S
8 355.50
@
W 355,00 /
354.50
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353.50 T T T T T T T T 1
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TABLE 3
WEST ASH POND ELEVATION-AREA-STORAGE TABLE
H.W. PIRKEY POWER PLANT

EXISTING CONDITION
NORMAL OPERATING POOL AT 354.0
ELEVATION| AREA STORAGE STORAGE STORAGE
(ft) (Acres) (Ac-Ft) (Cubic Feet) (Million Gallons)

352.00 28.43 na na na

353.00 28.74 na na na

354.00 29.05 0.00 0 0.00
355.00 29.36 29.21 1,272,170 256.94
356.00 29.67 58.72 2,557,840 516.61
357.00 30.47 88.79 3,867,690 781.16

West Ash Pond Elevation - Storage Graph
357.50
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356.00 /

355.50
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9

Tuesday, 00 3, 2015

Hyd. No. 1

East Ash Pond

Hydrograph type = SCS Runoff Peak discharge = 310.73 cfs

Storm frequency = 100 yrs Time to peak = 12.07 hrs

Time interval = 1 min Hyd. volume = 1,142,455 cuft

Drainage area = 29.630 ac Curve number = 100

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 10.30 in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

East Ash Pond

Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
320.00 320.00
280.00 280.00
240.00 240.00
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9

Tuesday, 00 3, 2015

Hyd. No. 2

East Ash Pond

Hydrograph type = Reservoir Peak discharge = 0.000 cfs

Storm frequency = 100 yrs Time to peak = n/a

Time interval = 1 min Hyd. volume = 0 cuft

Inflow hyd. No. = 1 - East Ash Pond Max. Elevation = 354.99 ft

Reservoir name = East Ash Pond

Storage Indication method used. Wet pond routing start elevation = 354.00 ft.

East Ash Pond
Elev (ft) Hyd. No. 2 - 100 Year Elev (ft)
356.00 356.00
355.00 355.00
//—7
4//
354.00 354.00
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hrs)

= 1, East Ash Pond



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9

Tuesday, 00 3, 2015

Hyd. No. 1

West Ash Pond

Hydrograph type = SCS Runoff Peak discharge = 350.69 cfs

Storm frequency = 100 yrs Time to peak = 12.07 hrs

Time interval = 1 min Hyd. volume = 1,289,360 cuft

Drainage area = 33.440 ac Curve number = 100

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 10.30 in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

West Ash Pond

Q (cfs) Hyd. No. 1 -- 100 Year Q (cfs)
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Tuesday, 00 3, 2015
Hyd. No. 2
West Ash Pond
Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 100 yrs Time to peak = n/a
Time interval = 1 min Hyd. volume = 0 cuft
Inflow hyd. No. = 1-West Ash Pond Max. Elevation = 355.01 ft
Reservoir name = West Ash Pond
Storage Indication method used. Wet pond routing start elevation = 354.00 ft.
West Ash Pond
Elev (ft) Hyd. No. 2 -- 100 Year Elev (ft)
357.00 357.00
356.00 356.00
355.00 355.00
/
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0 2 4 6 8 10 12 14 16 18 20 22 24
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= 1, West Ash Pond



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9

Tuesday, 00 15, 2015

Hyd. No. 1

East Ash Pond

Hydrograph type = SCS Runoff Peak discharge = 247.38 cfs

Storm frequency = 25yrs Time to peak = 12.07 hrs

Time interval = 1 min Hyd. volume = 909,528 cuft

Drainage area = 29.630 ac Curve number = 100

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 8.20in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

East Ash Pond

Q (cfs) Hyd. No. 1 -- 25 Year Q (cfs)
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240.00 240.00
200.00 200.00
160.00 160.00
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80.00 80.00

40.00 40.00

0.00 0.00
0 2 6 8 10 12 14 16 18 20 22 24
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Tuesday, 00 15, 2015
Hyd. No. 2
East Ash Pond
Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 25yrs Time to peak = n/a
Time interval = 1 min Hyd. volume = 0 cuft
Inflow hyd. No. = 1 - East Ash Pond Max. Elevatioo = 354.79 ft
Reservoir name = East Ash Pond
Storage Indication method used. Wet pond routing start elevation = 354.00 ft.
East Ash Pond
Elev (ft) Hyd. No. 2 -- 25 Year Elev (ft)
356.00 356.00
355.00 355.00
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354.00 354.00
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Time (hrs)

= 1, East Ash Pond



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9

Tuesday, 00 15, 2015

Hyd. No. 1

West Ash Pond

Hydrograph type = SCS Runoff Peak discharge = 279.19 cfs

Storm frequency = 25yrs Time to peak = 12.07 hrs

Time interval = 1 min Hyd. volume = 1,026,480 cuft

Drainage area = 33.440 ac Curve number = 100

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 8.20in Distribution = Type lll

Storm duration = 24 hrs Shape factor = 484

West Ash Pond

Q (cfs) Hyd. No. 1 -- 25 Year Q (cfs)
280.00 280.00
240.00 240.00
200.00 200.00
160.00 160.00
120.00 120.00
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Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2012 by Autodesk, Inc. v9 Tuesday, 00 15, 2015
Hyd. No. 2
West Ash Pond
Hydrograph type = Reservoir Peak discharge = 0.000 cfs
Storm frequency = 25yrs Time to peak = n/a
Time interval = 1 min Hyd. volume = 0 cuft
Inflow hyd. No. = 1-West Ash Pond Max. Elevation = 354.81 ft
Reservoir name = West Ash Pond
Storage Indication method used. Wet pond routing start elevation = 354.00 ft.
West Ash Pond
Elev (ft) Hyd. No. 2 -- 25 Year Elev (ft)
356.00 356.00
355.00 355.00
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_//
354.00 354.00
0 2 4 6 8 10 12 14 16 18 20 22 24
Time (hrs)

= 1, West Ash Pond



0 300" 600'

1"=300'

LEGEND

WATERSHED BOUNDARY

PLAN VIEW
SCALE: 1"=200'
365 365
LEGEND
360 — — 360
L j — TOP OF
EMBANKMENT
ELEV.= 357.00
355 — E===================g -3 100 YEAR 24 HOUR
WSEL
ELEV.= 354.99
_______ 25 YEAR 24 HOUR
350 — — 350 WSEL
o — —_— ELEV.= 354.79
el —_— NORMAL
OPERATING
AKRON CONSULTING, LLC. 345 345 LEVEL= 354.00
431 N. CENTER ST. gl 12l 1=l Il L=l 12l 1sl 1l sl <l <] |s
LONGVIEW, TX 75601 1 I Y B B I E I R E R BB E B E
TBPE Firm Reg. # 14014
(0) 903-236-9744 EAST ASH POND WATER

(F) 903-236-9745 0+00 1+00 2+00 3+00 4+00 5+00 6+00 7+00 8+00 9+00 10+00 11+00 12+00 13+0(B+50

www.akron-consulting.com SECTION A-A S U RFAC E EXH | B |T

HORIZ. SCALE: 1"=300"
VERT. SCALE: 1"=30"




0 300' 600'

1"=300'

LEGEND

[ 1 WATERSHED

BOUNDARY
PLAN VIEW
SCALE: 1"=300'
365 365
360 — L 360
LEGEND
- —/
TOP OF
[ 7 ELEV.= 357.00
_______ 100 YEAR 24 HOUR
WSEL
350 — L 350 ELEV.= 355.01
/ _______ 25 YEAR 24 HOUR
WSEL
- e T T ELEV.= 354.81
NORMAL
A5 345 OPERATING
- re} © re} o e} © © o} @ ~ ~ © 0 = LEVEL= 354.00
~ ] - ] & o S - S S 1) S Y rs1 @
© N N N © © © N N N ~ ~ ~ © ©
] 3 3 3 & & & 3 3 3 3 3 3 3 ]

AKRON CONSULTING, LLC.

+00 8+00 9+00 10+00 11+00 12+00 13+00 14+00 15+00 16+00

0+00 1+00 2+00 3+00 4+00 5+00 6+00

~

431 N. CENTER ST.
LONGVIEW, TX 75601

TBPE Firm Reg. # 14014 SECTION B-B WEST ASH PON D WATER

(0) 903-236-9744 HORIZ. SCALE: 1"=300'

e g, SURFACE EXHIBIT




	Sheets and Views
	Layout1


