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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 AEP J. Robert Welsh Plant is located in southern Titus County, approximately 8 miles northeast of
Pittsburg, Texas, and approximately two miles northwest of Cason, Texas. The facility operates two
surface impoundments for storing CCR materials called the Primary Bottom Ash pond and the Bottom
Ash Storage pond. The Primary Bottom Ash pond CCR unit is located southwest of the Plant and
directly west of the Welsh Reservoir.

The Primary Bottom Ash pond is bounded by natural ground surface (topographically higher areas) to
the north and west, and embankment dikes to the south and east. The elevation at the top of
embankment along the crest area is approximately 340.0 feet above msl. Presently, economizer ash
from the generating plant is sluiced to the Primary Bottom Ash pond. On occasion, bottom ash is
sluiced to the Primary Bottom Ash pond.

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 J. Robert Welsh Plant is located at 1187 County Road 4865, Pittsburg, TX, 75686, in southern
Titus County. The plant is approximately 8 miles northeast of Pittsburg, Texas, and approximately two
miles northwest of Cason, Texas. The primary ash pond CCR unit is located southwest of the Plant and
directly west of the Welsh Reservoir. It is owned and operated by Southwestern Electric Power
Company (SWEPCO). The facilities Ash Pond 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 Y2
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.

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

The Primary Bottom Ash Pond is a surface impoundment for storing CCR.  Presently, economizer ash
from the generating plant is sluiced to the primary ash pond. On occasion, bottom ash is sluiced to the
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primary ash pond. The Primary Bottom Ash Pond also receives storm water run-off from the main
plant area and the coal yard area. All of the water from the primary bottom ash pond flows into a
secondary pond that provides storage of decant water. Additional facility wastewaters (non-ash) are
also discharged to the primary bottom ash pond.

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 Welsh Primary Bottom Ash Pond is comprised of a diked embankments constructed across a natural
draw area which separates it from the main body of the adjacent cooling lake. The primary ash pond is
bounded by natural ground surface (topographically higher areas) to the north and west, and
embankment dikes to the south and east. Therefore, there are areas surrounding the impoundment
that contributes to the run-off. The watershed for the ponds is equal to approximately 349 acres.

The Primary Bottom Ash Pond is located within the Region 11 — Arkansas —White —Red Region Watershed
and are part of the sub group HUC = 11140305 Lake O’ the Pines watershed area. The area is
approximately 571,731.2 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 Primary Bottom Ash Pond embankment consist primarily of stiff to hard
lean clay (CL) and fat clay (CH) with intermittent layers of medium dense to very dense clayey sand (SC)
and silty sand (SM). A thick layer of very dense silty sand (SM) which is apparently the native surficial
soils is present near the previous creek bed. Atterberg Plasticity Indices of the tested soils ranged
between a low of 9 to a high of 44. The engineering properties of foundation soils had a cohesion that
ranged between 300 psf and 320 psf and a friction angle that ranged between 15 degrees and 30
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 (c)(1)(v1)

[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.]

The Primary Bottom Ash Pond embankment was constructed in 1974 and is constructed of compacted
earth fill.  The source and type of soils used for earth fill is unknown. However, AEP contracted with
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ETTL Engineers & Consultants Inc. of Tyler, Texas to perform a Geotechnical Investigation of Existing Ash
Storage Ponds Embankments on June 21, 2010 (copy of this report is provided in Attachment C). The
evaluation of the existing earthen embankments consisted of slope stability and seepage analyses for
the embankments. The soil properties provided are based on the information obtained from soil borings
located along the crest area of the primary bottom ash pond. Three borings were drilled to a depth of
50 feet below the existing crest of the embankment (Appendix C). Based on the soil borings, the fill
material in the embankment consists primarily of stiff to hard lean clay (CL), fat clay (CH) and medium
dense clayey sand (SC) overlying the native soils which consist primarily of stiff to hard lean clay (CL) and
fat clay (CH) with intermittent layers of medium dense to very dense clayey sand (SC) and silty sand
(SM). Atterberg Plasticity Indices of the tested soils ranged between a low of 9 to a high of 44.  The
engineering properties of embankment soils had a cohesion of 310 psf and a friction angle of 23
degrees. Additioanl details on the engineering properties of the foundaiton soils is in the design
reports presented in Attachment B.

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 Primary Bottom Ash Pond receives effluent from the ash sluice lines that discharge the ash slurry on
the east side of the pond. The ash settles, and the decant water flows through a 48-inch wide concrete
weir box and into the Secondary Pond via an approximate 1,950-foot long discharge canal which
originates at the southwest corner of the Primary bottom Ash Pond. The weir box has a minimum crest
elevation of 325.0 feet, and flows through the weir box are controlled by installing 12-inch stop logs that
are 55 inches long. Flows are conveyed through the weir box by sheet piling installed across the
discharge canal, on either side of the weir box. The Primary Bottom Ash Pond has a 90-foot wide
earthen emergency spillway on the south side of the pond; the spillway crest elevation is 334.0 feet.
The emergency spillway overflows from the Primary Bottom Ash Pond directly into the discharge canal
at the approximate midpoint of the discharge canal. A copy of the design drawings are presented in
Attachment C.

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.
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Primary Bottom Ash Pond
Normal Pool Elevation 333.0ft.
Maximum Pool Elevation following peak 337.46 ft.
discharge from inflow design flood
Expected Maximum depth of CCR within 33.0ft.
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, 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.

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 Primary Bottom Ash Pond has 2 piezometers located within the structure of the dam. These
piezometers are read on a minimum of 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)(ix)
[Area-capacity curves for the CCR unit.]

The area capacity curves for the Primary Bottom Ash Pond is included in the Hydrology and Hydraulic
Analysis Report by Freese and Nichols, Inc., dated 2010 located 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.

Pages 6 of 7



The principal spillway for the Primary Bottom Ash Pond is located in the canal connecting the Primary
and Secondary Ash Ponds. It consists of a weir box with bottom elevation of 325.0 ft amsl and a 4-foot
wide by 2-foot tall opening. During normal operations pf the pond stop logs are not used. However,
stop logs are placed in this opening according to regular dredging operation records by AEP.  This
structure also consists of sheet piling to each side of the weir box, which functions as a sharp-crested
weir when water levels reach the top elevation of 336.0 ft amsl. Additionally, the Primary Bottom Ash
Pond has a 90-foot wide emergency spillway with a crest elevation of 334.0 ft-msl.  Both the orifice and
weir equations were utilized in calculating the discharge rating curves the discharge rating curve for
both spillways is shown in Attachment E.

15.0 SUMMARY CONSTRUCTION SPECIFICATIONS AND PROVISIONS FOR
SURVEILLANCE, MAINTENANCE AND REPAIR 275.73 (c)(1)(xi)

[The construction specifications and provisions for surveillance, maintenance, and repair of the
CCR unit.]

As required by the CCR rules the Primary Ash Pond is 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 inspected annually 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 structural instability of the CCR unit.
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PRELIMINARY REPORT

SOILS INVESTIGATION
WELSH POWER PLANT
CASON, TEXAS

Report to

SOUTHWESTERN ELECTRIC POWER COMPANY

Shreveport, Louisiana

McClelland
engineers,inc.

geotechnical
consultants







[+]
McClelland engineers, inc. / geotechnical consultants

5100 HILLCROFT [/ HOUSTOMN, TEXAS 77036
TEL. 713/ 772-3701 | TELEX 762-447

August 31, 1973
Job No. 73-085

Southwestern Electric Power Company
P. O. box 1106
Shreveport, Louisiana 71156

Attention: Mr. W. H. Holley

Preliminary Report

Soils Investigation

Welsh Power Plant
Cason, Texas

Gentlemen:

Presented here are the logs of borings and the results of laboratory
soil tests made to investigate soil conditions at the proposed Welsh Power Plant
near Cason, Texas. This study was authorized by your Purchase Order
No. Y-14567 dated March 27, 1973 and was performed in accordance with our
letters of February 20, March 20, and April 30, 1973.

Soil conditions at the site were investigated by 38 undisturbed-sample
or core borings and 4 disturbed-sample or auger borings drilled at the locations
shown on Plate 1. The core borings were drilled to depths ranging from 25
to 198.5 ft, and the auger borings were drilled to depths ranging from 12.5 to
20 ft. Samples of the foundation materials were obtained in general accordance
with specifications issued by Sargent & Lundy. Samples were generally obtained
at about 5-ft intervals in the core borings using 3-in. thin-wall-tube, 2-in. split-
barrel and Denison barrel samplers. Samples were obtained continuously in
the auger borings using a 4-in. auger.

Detailed descriptions of the soils encountered in the borings are given
on the logs of borings presented on Plates 2 through 43. The logs of borings
presented on Plates 31 through 43 are presented in preliminary form and will
be resubmitted in final form when laboratory testing on samples from these borings

is complete. Most of the terms and symbols appearing on the logs are identified
on Plate 44.

RECEIVED

SEP 4- 1973

BOFYFICE CF
¥, K HOLLEY



2
The following tabulation gives the types of soil tests performed and the

symbols used in plotting test results on the logs of borings.

Type of Test Symbol
Shear Strength

Unconfined Compression o]
Unconsolidated-undrained Triaxial A
Hand Penetrometer ®

Water Content @

Plastic and Liquid Limits to———= +

..... Consolidation (see Plates 45 thru 57)
Specific Gravity (recorded with consolidation test
results)
Sieve Analysis (see Plates 58 thru 60)

Percent finer than No. 200 Sieve (listed under -#200,% on logs)
Blow counts from standard penetration tests are shown in the "Blows Per Foot"
column on the boring logs. The results of water level cbservations in the boreholes
are recorded at the bottom of most boring logs.

We appreciate the opportunity to work with you on this project, If you
have any questions, please call us.

Very truly yours,

McCLELLAND ENGINEERS, INC.

]

Clarence J. Enfrs, P .E.
Project Manager

CJE/mmf

Copies Submitted:
Southwestern Electric Power Company: (6)
Sargent & Lundy: (6)
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LOG OF BORING NO. P-1
WELSH POWER PLANT
CASON, TEXAS
3" thin-wall-tube,
TYPE: 2" split~barrel & 3" Denison barrel LocaTION: See Plate |

COHESION, TON/SQ FT
IIIlollllllll
02 04 06 08 1O L2 L4

L i X 1 ! 1 1

PLASTIC WATER LiQuip
LIMIT CONTENT, % LIMIT

SURF, EL: 342.8' 1 20 30 40 80 &0 70

DESCRIPTION OF MATERIAL

DEPTH, FT
SYMBOL
SAMPLES

UNIT DRY WT
LB/CU FT
-#200,%

BLOWS PER FT

13x Tan sandy silt

3-6-5|

o 11-18-35]

LF8 Red silty fine sand

50

-with clay seams and pockets
and sandstone nodules, 10-9-10 14
13' to 19" :

O Y OO C S

Seant
=<l

SOOI T

~gray below 18

sabstdanuy

PYY

Pry 7-24-220 | 21

¥
i
PO

+

-with lignite seams, 24' to
26

~with sandstone layer, 28' to
29.5

Hard groy clay 18-23-43
-with silt partings and seams

i
Lt e .-.- .:‘F.‘. [y

5 9-17-33

- 30

- 35

N

17-40-60/3"

L 40 4 33-60/6"

0
.

4311 | Gray sandy silt with organic
a5 1% “m pockets and seams 33-48-60/5" @ Non-Plastic
uiy |

WY Hard brown and gray cla 0/4n
/H with sand pockets and 24-42-60/6 2
NI partings " | logl | da--g &
(Continued on next page)

i

Yo
&

- 50

PLATE 2
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LOG

OF BORING NO. P-! (Cont'd)

CASON, TEXAS

WELSH POWER PLANT

below 70.5'

-with sandstone seams and layers

£ | COHESION, TON/SQ FT
- . R x | ¥ $
- o i w |>u 0.2 04 06 0.3 1.6 1.2 1.4 -
T lo DESCRIPTION OF MATERIAL | o j&3 — 8
o | € |= @ 17| pLasTIC WATER LiQuio | &
w | o |3 z 1E3 LIMIT CONTENT, % LIMIT %
o 31z - O |
@ 10 20 30 40 % &0 70
R Gray silty fine sand
- O u
—ox B 42-60/5
oo LR 31-60/6" @ Non-Plastic ]
um 0~60
. - "
65 LI 40~60/6
Hard gray clay
-with sandy silt partings and
pockets to 70.5' 25-38-60/5"

- 80

25 -

¥

- 100

COMPLETION DEPTH: 75'
DATE: April 26, 1973

DEPTH TO WATER
IN BORING: g ()

DATE:May 3, 1973

MSCLELLAND
ENGINEERS

PLATE 2aq
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Form 108-1 (871 Job NB

LOG OF BORING NO. P2
WELSH POWER PLANT
CASON, TEXAS

3" thin-wall-tube,

TYPE:2" split-barrel & 3" Denison barrei  LOCATION: See Plate 1
£l COHESION, TON/SQ FT
- - —_— o
L2 i 0.2 04 06 08 1O 1.2 L4 &
== |3 DESCRIPTION OF MATERIAL [ & |Zsib—i v o = o i . 1 d
e | (= o | 5| PLasTic WATER Liuio | &
ul b | w £3 r_._ﬂ_q nozﬁmz.n_.\u _._H_q N
ST - A P S —
SURF. EL: 338.8' @ | 10 20 30 40 S50 60 70 _
AR Very stiff red and tan sandy clay 1-1-3l
-with sand pockets and seams '7'7
by at 2.5' to §° ®
- S J \ 8-9-10 ®
L1853 Red silty fine sand
FEEY -with sandy clay pockets and -
1o HEE ....“m seams to 15 16-13-164
$HEE ~with ferrous nodules to 16
5| -with light gray clay seams, 9’
SRAN to 15¢
15 (R 4-5-7) 28
_u -sandstone layer, 16.5' to 17
FHER ~gray below 17
-No.m..“..“..m 9-14-18
—— e -lignite layer, 21 to 23
Very stiff gray clay 11-14-13 i
-with sand pockets and seams to .mrmh
25!
-with silt partings, seams, &
7-14-1
pockets below 25' 8
Gray fine sand
Hard gray clay with sand pockets 4.0
and partings 15-32-60/4" ® -
Gray silty fine sand
-with clay pockets to ~ 20-30-60/3"
49
~clayey sand layer, 48.5' to 49"
28-60/6" 4+
(Continued on next page)
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form 00-3 15T mn-_ZifafS .

LOG OF BORING NO.

WELSH POWER PLANT
CASON, TEXAS

P-2 (Cont'd)

Elw COHESION, TON/SQ FT
W . [+ 4 wT — O 2
- o (u w | >w 0.2 04 06 0.8 Lo L2 1.4 o
T lao|g DESCRIPTION OF MATERIAL | & |&s|—— 1 o 1 o 3
a | £ |2 2 | 5| PLasTc WATER LIQUID ﬂ
wo| %3 Z |53 owr CONTENT, % LIMIT ;
N
Gray silty fine sand
- 55 29-46-60/3"
L 50 29-37-60/3" 24
-with clay pockets, 61.5' to 64!
L 45+ 22-31-60/3"
Hard gray clay with sand pockets
/ and mica 2.8
] wo-ﬁm |mnﬁwamm.*mﬁm layer, 68' to _onmhrnm. ®—
WM 33-60/3"

80

S

- 85

L 90-

n Qm-

100

COMPLETION DEPTH: 74, 5'
DATE: April 28,1973

DEPTH TG WATER
IN BORING: 13,3!

DATE: May 3, 1973

CLELLAND
GINEERS

PLATE

3a
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LOG OF BORING NO. P-3
WELSH POWER PLANT
CASON, TEXAS

3" thin~-wall-tube
TyPE: 2" split-barrel & 3" Denison barrel

LOCATION: See Piate 1

DEPTH, FT

SYMBOL
SAMPLES

DESCRIPTION OF MATERIAL

SURF. EL! 329.4'

0.2 0.4 068

1 1 i

0.8 1.0

L 1

COHESION, TON/SQ FT
—_— O

1.2

.4

L

PLASTIC

UN!T DRY WT
LB/CU FT

BLOWS PER FT

WATER

LIMIT CONTENT, %

LiQuib
LIMIT

Stiff red clay with sand pockets
and seams
-with ferrous partings, 3.5' to
4.5

- 10

..NO:

M

»
Ay,

CEN) i.o ot Fae v

MO
)

“ ~with sandstone layer, 14' to 15'

Red silty fine sand with ferrous
nodules and sandy clay seams
and partings

uimﬂ_.. sandstone nodules, 8' to
w-

-with coarse sand and gravel,

18.5' to 19"

tNmn

|uo..

fumn

w2

Hard gray clay
-with sand pockets to 28

-with silt partings and pockets
below 28'

L
yw

¥

o]

- 4.0 A

X

YT
SO

02

Gray silty fine sand with clay

pockets and seams 35-50/6"

L 45 |

A A

—

Hard gray sandy clay with sand
pockets

110 @

Py

4 mo..

PRl
0 B

S0 e
.

Gray silty fine sand

.llhmbilm.._.okw_wr 49.5' to 50

(Continued on next page)
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LOG OF BORING NO. P-3(Cont'd)
WELSH POWER PLANT
CASON, TEXAS
i Iny _m COHESION, TON/SQ FT
“ 13 |d i 02 04 06 08 10 12 14
Eiola DESCRIPTION OF MATERIAL |o& j&o| — o 1 o |
a | Z|= @ [ "< | pLasTic WATER LIQuID
w | » (2 EoES| LT CONTENT, % LIMIT
e 9|z N L —— +
@ 10 20 30 40 50 60 70
4 | Gray silty fine sand
Hard gray clay
- 55 - -with organic partings to  29-35-15 1S Sl LSS
55'
~-with sandy &_¢tmnrmqmoam 3.3
L 40 - partings below 58 ® -
N
) Gray sandy silt 50/5"
r 65 1
Hard gray sandy clay 3.5
-with silt pockets to 70" 109 = .0
4.5
6~
L 801
851
[ 90
- om.n
-100-
COMPLETION DEPTH: 75' DEPTH TO WATER
DATE: April 17, 1973 IN BORING: 104 pATE: May 3, 1973

CLELLAND
GINEERS

PLATE 4a
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LOG OF BORING NO. P-4
WELSH POWER PLANT
CASON, TEXAS
3" thin-wall-tube &
TYPE: 2" split-barrel & 3 Denison barrel ~ LOCATION: See Plate 1

COHESION, TON/SQ FT
||O|
0.2 04 08 0.8 1.0 12 1.4
i i | 1 1 1 ]
PLASTIC WATER LIQUID
LIMIT CONTENT, % LIMIT
oo ®-———---——-—+

DESCRIPTION OF MATERIAL

DEPTH, FT
SYMBOL
SAMPLES

BLOWS PER FT
UNIT DRY WT
LB/CU FT
-#200,%

SURF, EL: 343.7" 0 20 I0 40 8O 6O TO
FEEER Tan silty fine sand

<mq<_m:_.,_.. red and tan very silty
cla

- 5 ..iiw sand pockets to 4 \ 112 &
J] Stiff red and tan very sandy clay

-with sandstone seams and ol — 4 @
NN nodules, 6' to 8.5

Tan and light gray silty fine sand 48
with clay seams and pockets 70
and scattered gravel

AT D

AR T

LN | Stiff tan and light gray sandy clay
" 20 Py with sand and ferrous seams

WS -gray below 23. 5
o Ry 9y 13-6-10 e

Gray silty fine sand with sandstone
nodules

Lot

I

|

|

|

1
o

1

-y
tra

18-50/9"

()
o

OO0 OV

Very stiff gray clay 11-14-25 @
-with sandy silt pockets, part-
ings, and seams to 43’

X 17-50/8" ® @

i

Gray silty fine sand 43-50/51

g

L 45

e
Ag gty

|

|

|

|

|

5
=
b

-clayey fine sand, 46' to 53"

£

50

(Continued on next page)

PLATE 5



1

rorm 100-3 (571 ot PnE = PF L

LOG OF BORING NO. P-4 (Cont'd)
WELSH POWER PLANT
CASON, TEXAS

E e COHESION, TON/SQ FT
- - s —_—
“1a u i 0.2 04 06 08 1.0 L2 L4
ha o g DESCRIPTION OF MATERIAL e -+ L L L . L : .
a L 0 ~{ PLASTIC WATER LQuin
w w |2 z | k@ LIMIT CONTENT, % LIMIT
o _ i R L
@ to 20 30 40 50 80 7O
N8 | Gray silty fine sand
Pk ~clayey to 53!
s
| &o,m 50-50/
50-50/3" \
- 65 vEET
-clayey below 68
09 25-50/5" +
IR R
i 33-50/5"
-sandstone below 78"
L g0 ™ Hard gray sandy clay with ~ 32-50/4" @
> sand pockets and partings
-with silt partings and pockets 1.35+
to 93¢ @ —p
85 i
1.35+
- _.. X @ @ —
- 90
1.35+
r QML % R —e
1,35+
-Solﬁ../” o e
—
COMPLETION DEPTH: 100! DEPTH 10 WATER  Caved at:
DATE: March 28, 1973 IN BORING: 7 3 ,wM_ e DATE: May 3, 1973

E

CCLELLAND
NGINEERS:

PLATE 5a




ZR D55

[

Ferm  OB-1 (571 Jap Ne

TYPE:

LOG OF BORING NO. P-5
WELSH POWER PLANT

CASON, TEXAS

3" thin-wall-tube & 2" split-barrel

LOCATION: See Plate 1

DEPTH, FT
SYMBOL

DESCRIPTION OF MATERIAL

 SAMPLES
BLOWS PER FT

SURF., EL: 344, 1"

UNIT DRY WT
LB/CU FT

COHESION, TON/SQ FT
S C—
0.2 04 0.6 0.8 1.0 l.2 1.4

i1 i i 1 | R 1

PLASTIC WATER LiQuiD
LIMIT CONTENT, % LIMIT

= #200,%

LD

¥
[&)]
i

-

W

=
PO DO

Very stiff red & tan very sandy.clay
~with sandstone nodules fo 2.5
-with ferrous deposits, 2' 1o 4'

Red and tan silty fine sand with
light gray clay partings, pock-
ets and seams

-with sandstone nodules to
23!

-tan, 13! to 23"

10-20-23

-with ferrous partings and seams,
17" to 23"

~gray below 23’
-gray clay, 23* to 23.5*

32

33

LY

% .
BT O i

A TR P

Hard gray sandy ciay with sand
pockets and partings

103

Cray silty fine sand
~with clay pockets and seams to

35

Hard groy sandy clay

110

Gray clayey fine sand
30-50/6"

(Continued on next page)

PLATE 6




Farm 407 "7

LOG

CASON, TEXAS

OF BORING NO. P-5(Cont'd)
WELSH POWER PLANT

P e =

Eole COHESION, TON/SQ FT
IIOI.I...I[I °
_H. 2 ju & WW 02 04 06 0.8 10 tz 14 N
= o DESCRIPTION OF MATERIAL | & |Eap—— & 0 L 1 |g
o | £ |2 e | 5| pLasTic WATER Lauis | &
w | » |Z z |E= LIMIT CONTENT, % LIMIT
o ? 3 |z e I *
« 10 20 30 40 50 60 70
XY | Gray clayey sand
432X Gray silty fine sand 35-50/6"
- 535 iR
30-50/6" 28
- 60 414 /
- Qmum._mu.m-“c L.O.IMO\M
v Hard gray sandy clay 25-50/5" ® ®
-with sandstone layer, 71.5' to 1 35+
72! @ 1@ -
-with sandy silt pockets below
73!
NN 1,35+
0 Y 50/6" &+ ——+ @
" 80 T i
A @
'£1:3:8 Gray silty fine sand 50/6"
- 90+ 3
1R 65/6"
95 144
100 D

COMPLETION DEPTH: 100*

PATE: March 22, 1973

DEPTH TO waTER Caved at:
IN BORING: .mM.m. MA.

DATE: May 3, 1973

MCCLELLAND
ENGINEERS

PLATE 6a




73-085

Ferm 10871 {871 Job No

LOG OF BORING NO. P-6
WELSH POWER PLANT
CASON, TEXAS
See Plate 1; Offset 29"
TyPe: 3" thin-wall-tube &2" split-barre! LOCATION: NNW of staked location

COHESION, TON/SQ FT
e @ I
2 04 06 08 10 L2 L4

1 1 1 L L 1 1

PLASTIC WATER LiQuiD
LIMIT CONTENT, % LIMIT

DESCRIPTION OF MATERIAL

DEPRTH, FT
SYMBOL
SAMPLES

UNIT DRY WT
LB/CU FT

BLOWS PER FT

SURF. EL: 322.7" A>_uﬁqox.v 0 20 30 40 50 B0 TO

Fill: Tan and light gray clay,
intermixed with sandy silt

.J..Gn.“l..n.u.i...;un_u_.

1.35+
| ®—

Very stiff tan & iight gray clay 1.35+

-with sand partings and ferrous ®
nodules to 10*

-with sand pockets to 15

1_35+
-sandstone layer, 15' to 15.5' m.mh

Gray silty fine sand with sandstone
nodules

INO|

Very stiff clay with sand pockets

Gray silty fine sand with clay

afpee e

=y seams and pockets 14-50/8"

AYYEION

vopeee e

PEATEIICAA

(35 | 22-100/5

Very stiff gray silty clay with silt

&

partings and pockets Y —
- h.o i

yd

2 LETEE

] Gray sandy silt with clay seams

15-56/12"

- 45

Hard gray clay with silt seams and ®

partings

i

L 504 1Gray mmrN..m:m sand

e s T

PLATE 7




Form IGOT! 571 Job Ra 2 3_035 1

LOG OF BORING NO. P-6 (Cont'd)
WELSH POWER PLANT
CASON, TEXAS

COHESION, TON/SQ FT
_—
0.2 04 06 08 L0 L2 1.4

1 1 1 1 L ! i

PLASTIC WATER Liqulo
LIMIT CONTENT, % LIMIT

DESCRIPTION OF MATERIAL

DEPTH, FT
SYMBoL
SAMPLES

UNiT DRY WT

LB/CU FT

BLOWS PER FT

top ¥
‘ﬂ'i‘
o &b

Al

Gray silty fine sand

oy

Hard gray sandy ciay with mica &
sand pockets and seams 22-58/6"

FF1: | Gray sandy silt with clay seams
o lEE and pockets 39-56/6" "

Hard gray clay 30-53/6"
L 45 -with lignite partings and seams |

to 66.5'
-with silty sand partings &
pockets below 66.5' 36-58/6"

.c.o
o
+

Gray silty sand with sandy clay
seams +o— 4

e

.35+

@ ~ho-

Gray cemented sand m_a_oo\w__

-with sandstone seams and layers
to 78.5'

o\ Hard gray sandy clay with sand |
. 85 pockets and mica 53-87/4"

—

(o

h
F

100/9"

Gray sandy silt with mica

40-60/3"

42-100/5"

COMPLETION DEPTH: 99 5! DEPTH TO WAT
DATE: Aprif 12, 1973 iN BORING: m.ﬂm DATE:April 23, 1973

0 PLATE 7q




!

Serm 08~ (S Job no AP SR APa

LOG OF BORING NO. P-7
WELSH POWER PLANT
CASON, TEXAS
3" thin-wall-tube &
TyPE: 2" split-barrel & 3" Denison barre!  LocaTion: See Plate 1
‘ E ol COHESION, TON/SQ FT
- s ————
“la lu & vw._n 02 04 06 08 10 1.2 1.4
= @ i3 DESCRIPTICN OF MATERIAL o jes L . L L : 1 .
a | £ |2 v <] pLasTIC WATER LlQuIp
w | 5 |2 , Z2 k3 LIMIT CONTENT, % LIMIT
a o |z e @ +
SURF. EL: 352.8' ® 10 20 30 40 50 60 70
.. Tan silty sand” o
] Stiff red and fan sandy clay
(5 R -very sandy at 4
. TE4 Tan silty fine sand
10 Sk -with sandstone nodules to 10’
“i%%4| -with clay pockets to 15
B -tan and light gray at 18
F20 {E5E
Stiff light gray clay with sand
pockets and partings
125 -with ferrous nodules and seams 21 H——|®®r—+1+
to 30
- WO 4
||Ef...,.. , |<mu.w stiff gray sandy clay with |
35 RN Wn“_wsa seams and pockets below — @
X L -
| a0 RN n,__w.nov_\_n_o%mx fine sand with sand- N
] | | stone nodules and clay pockets
a5 BENS 12-50/4"
5o NN Very tiff gray sandy clay || +f 4
‘(Continued on next page)
E G N EARD PLATE




LOG OF BORING NO. P-7 (Cont'd)
) WELSH POWER PLANT
) CASON, TEXAS
b
Q
g
3 _ . . COHESION, TON/SQ FT
E “ g |u i 0.2 04 06 08 10 L2 14
I DESCRIPTION OF MATERIAL | & |&> 1
2 a | £ |= © 1 °S | PLASTIC WATER LiQuID
E w | o I Z [E3 LiMIT CONTENT, % LiMIT
a A E oo LS
..... @ 10 20 30 40 50 60 70
A Very stiff gray sandy clay
- 55 ey : .
B4 | Gray silty fine sand with clay
LY pockets
- oo-.m..um.”
A Hard gray sandy clay with  22_50/4¢
sand pockets
Gray clayey fine sand 108 + _m @
I me Gray silty fine sand
. .»...,...
T | Black lignite
HN ._OO n
 80=] &
Y .— Hard gray sandy clay 1 .%m,r
85 -with sandy silt pockets to 90
i 00 -with siltstone nodules, 89.5' to
Tt 20!
o 100/3"
- 9518 /
j %
=il __—sandstone, 98.5' to 99’
1004 .
o
DATE: March 29, 1973 IN BORING:25 (» 74 DATE: April 23, 1973
VAT PLATE 8a




LOG OF BORING NO. P-8
WELSH POWER PLANT
& CASON, TEXAS
% 3" thin-wall-tube &
u TypE: 2" split-barrel & 3" Denison barrel  LocaTion: See Plate 1
N Eoie COHESION, TON/SQ FT
3 i x | — O — 2
% ~ o ] i >l 0.2 0.4 0.6 c.8 1.0 1.2 1.4 nUi
S = DESCRIPTION OF MATERIAL | & | &3 e o
) a F |= o ~ | PLASTIC WATER LiQuiD o
£ w n |2 E [ECQ LiMIT CONTENT, % LIMIT 3
; a S e @ -mmm - + _
SURF. EL: 346.5° @ l0 20 30 40 50 60 7O
Tan & light gray clayey fine sand o
!Ei.”.. X Stiff tan sandy clay ® e
....... |5 N ~with ferrous nodules and sand
; pockets to 8' ® e
-red and tan at &'
10 ¢ ®F =t —
Light gray silty fine sand with 39
clay seams
-with ferrous nodules to 20, 5
20
-red, 29' to 33.5'
11-2%-22 31
Very stiff gray sandy clay with silt
partings and pockets e |
~with sandstone seams, 39' to e
42!
1.354
@
Gray silty fine sand
{Continued on next page)

NGRREAND PLATE ¢



Form 108-3 (5T) iob o PoF PP

LOG OF BORING NO. P-8 (Cont'd)
WELSH POWER PLANT
CASON, TEXAS
E | COHESION, TON/SQ FT
Lo e x | *r- — o 2
.| o |w Y 02 04 06 0B 1O 12 L4 o
T o g DESCRIPTION OF MATERIAL | & |[Za . o
a | £ |= o | °S | pLasTIC WATER LQuio | N
i w13 w Ea LimIT CONTENT, % LIMIT %
o a3 o L + :
@ 10 20 30 40 50 60 70
Hard gray sandy clay with sand
pockets and partings 1.35+
L @
.” H Gray silty fine sand 38
60 I .
Hard gray sandy clay ® _%mh
~with lignite seams to 65
1.35+
N M ® H—[+ 52
- 70 0%
% : ~with sandy &_*qu::mmo:mmolmo & P!
| wm-.. pockets from 74' to 75 /
X ~with sand pockets and sond- ® . ! %w
L 80 Nl stone nodules, 78' to 82!
] 1 -with sandy silt partings and oH— -+ H MMH.
i mm,........” | pockets below 83"
AN 1.35+
... ] ® -3
1,35+
® g
Gray silt with light gray
1001 H sand partings and pockets
COMPLETION DEPTH: 100" DEPTH TO WATER (Caved at:
DATE: Aoril 8, 1973 IN BORING: 14 8"  44' DATE: April 23, 1973

MCCLELLAND
ENGINEERS

PLATE 9a




=P8

Fa=m  28-:

LOG OF BORING NO. pP-9
WELSH POWER PLANT
- CASON, TEXAS

1571 1on No _PuF

) 3" thin-wall-tube &
Type: 2" split-barrel & 3" Denison barrei  LocaTion: See Plate |
Eole COHESION, TON/SQ FT
- & —
e I b 5|k 02 0.4 0.6 08 Lo 12z 1.4
- |2 g DESCRIPTION OF MATERIAL | & &= T
a | T |3 w | 7| epLasTic WATER LIQUID
w nos z | = LiMmIT CONTENT, % LIMIT
o ¢ = e @ - +
SURF. EL: 355.8' « o 20 %0 40 50 60 70
N Stiff red and tan sandy clay |
N E
i % i)
1O _—
X ~becomes very stiff by 13! 1.35+
B Ny N ® -
BER %Y
1.35¢+
@ -3
Tan fine sand
8-10-15
Very stiff light gray clay
L 30 - ~with silt partings to 30' 96| ta-—— @ —A— 4
‘ -gray sandy clay with sand 1.6
[ 35 1% pockets and partings below 98 +o——4 S
-k 33

i L.m Gray silty fine sand with gray  15-33-
r 40 v“ clay seams and partings 50/3"
a5 1N 15-50/7"

Very stiff gray sandy n_ov‘ s._}

silt partings ~20/8"__
#/..s..:r sand pockets to 50° m.%\

ﬁo::::& on next page)

ENGiNEERS PLATE 10



Er-F

Form 108-% (57} Job Nozz

T

LOG OF BORING NO. P-2 (Cont'd)
WELSH POWER PLANT
CASON, TEXAS
N ) . ¢ COHESION, TON/SQ FT
Yl a L i 02 04 06 0.8 10 12 14
= i DESCRIPTION OF MATERIAL e |x3 : ' : . : L !
a Z = v <~ | PLASTIC WATER LIQUID
w o |Z w Eo LIMIT CONTENT,% LiMIT
o S [z N I e
@ 10 20 30 40 50 60 70
Very stiff gray sandy clay
-with sandy silt seams below 53' 1 354
103 +o-+——lt o 2
Gray fine sand
Stiff gray sandy clay &
% -with sand pockets to 68
- | Tan clayey fine sand with cla
o yey y o
1S seams and layers
NN 1,354
Hard gray cla ® >
s gray clay
—- -with sand seams below 78' 1 %.WH
- -—1-fL£3 Gray silty fine sand
- g5 (EEEM
- 90{FLk: 50/5"
N Hard gray sandy clay 26-50/5"
\Cray sandstone layer /
COMPLETION DEPTH: 98. 5" DEPTH To waTErR  Caved at:
DATE: April 3, 1973 IN BORING: 24 3 41" pATE:May 3, 1973

MECLELLAND
ENGINEERS

PLATE 10a



187 Jon Ne TR -

Farm  08-:

LOG OF BORING NO. P-10
WELSH POWER PLANT
) CASON, TEXAS
3" thin-wall-tube &
TYPE:2" split-barrel & 3" Denison barre! ~ LOCATION: See Plate 1
El COHESION, TON/SQ FT
———O——
_..T.. 2 |l & WH 02 04 06 08 10 12 14
Eio e DESCRIPTION OF MATERIAL | & &3 R —
o | £ |2 © | 5| PLasTic WATER LIQUID
w n |2 M b LIMIT CONTENT, % LIMIT
o . a 13 Fommmm e @ e o +
/ SURF. EL: 352.7 @ IO 20 30 40 50 60 70
Il Very stiff red and tan clay with ®
] | sand pockets 1.354
N @ — o
- ql.nv ] 8
...... | 1 Red and tan fine sand
10 | =~slightly clayey to 13!
m ~with sandstone nodules, 14' to
15 15!
-with ferrous deposits, 19° to
-20 20!
[ 55 %mmr* gray sandy silt 3-5-5
HEE{ | -with sand pockets ond seams
,uo.ww "Ao:urﬁx fine sand 6-3-5
(35 1 . ..~with ferrous seams at 34'
HhH | -gray with clay seams below
R 36.5'
wmmmm“mw 10-16-24
N | Very stiff gray sandy clay with
. silt partings and seams 102 Hdo_l_4 M_V..W
1.354
||||||||| | wos #HHHM_‘ &
{Continued on next page)

PLATE 11




Form 1083 1871 svo o AT =OFF

LOG OF BORING NO. P-10 (Cont'd)
WELSH POWER PLANT
CASON TEXAS
_ £ . COHESION, TON/SQ FT
o P il 0.2 04 06 08 10 1.2 1.4
= @ |z DESCRIPTION OF MATERIAL o 1E= L . ! ! : y *
o | £ |2 ¢ |, 5| Prasmc WATER LIQuUID
w | & |2 LS LiMIT CONTENT, % LIMIT
o S|z o R +
@ 10 20 30 40 50 €0 TO
N | Very stiff gray sandy clay with silt
partings and seams
WWl m Gray silty fine sand 38-50/2"
-—— 3T Gray clayey fine sand with sand 114 ++ mm.h
.ioo ] pockets
B oY 1.35+
T ~shaley clay seams, 63' to 63.5' @ >
65 S
Gray silty fine sand
L 70 - ~with clay seams to 78
T ~with lignite seams at 68"
T 50/3"
L 75
L 80 |
i mm -lignite, 84' to 85,5 50/5"
B Hard gray clay 1.35+
- -with silt partings and pockets ® >
%0 to 90"
1.35+
[
L 95 .
1.35¢+
I— ® -
|~Oo| e S — — L e i e e | |
(Confinued on next page)
EnCineens PLATE 1la



Form 108-3 (571 Job he TaF =7 S¥ G

"— Note Scale Change

LOG OF BORING NO. P-10 (Cont'd)
WELSH POWER PLANT
CASON, TEXAS
E e COHESION, TON/SQ FT
” 3 w 1 4 WT
| 2 {a il 02 04 06 08 1O 12 14
= a |a DESCRIPTION OF MATERIAL & 1E3 _ . : : : : :
o | |3 ¢ | 5| PrasTc WATER LIQuID
w | & |2 2 e8| O CONTENT, % LIMIT
o _ 91z I B
@ 10 20 30 40 80 60 70
A Hard gray clay
/H -with sand pockets below 100
;8-%
SRINNM
Gray silty fine sand
-with cloy seams and pockets
-._MO-“.. to 128! m_o\.m:
: 50/5"
: . _ |
-_wo-.... -light gray at 128 50/3"
/H Hard gray clay, slightly silty —le_.w-_.
-1401 -with silt partings to 138.5'
Soft gray silty cla
1150- ﬁ d \ uim_-rw.dnr%oc:mﬂ@m to 148° 7 ﬁ%,uh
. Hard gray shaley clay
“Wos .H Light gray sifty sand
Hard gray clay with silt partings 1.35+4
170 T and pockets ® >
<7} [ Hard brown and tan lignite
St :%MT
1805 = =
N . . .
/ Hard gray cloy with silt partings | 35
190 /H A
/ .T
N a2
COMPLETION DEPTH: 198, 5! DEPTH T0 waTER Caved ot: .
DATE: Aoi| 5, 1973 IN BORING: 97 5, 34 paTE: April 11, 1973

PLATE 11b



o6 No 13 I

.57
I
i

Foem 08y

LOG OF B

ORING NO. P-11

WELSH POWER PLANT
CASON, TEXAS

3" thin-wall-tube &

TYPE:2" split-barrel & 3" Denison barrel

LOCATION: See Plate 1

£l COHESION, TON/SQ FT
— = _ 0
g | i 02 04 06 ©8 10 12 14
= o g DESCRIPTION OF MATERIAL & &3 1 . . L L . .
o = = w ~ PLASTIC WATER LIQuiD
L > |« M b LIMIT CONTENT, % LIMIT
= ® g1z Aprmmmm oo @ +
SURF. EL: 342,2' @ 10 20 30 40 50 60 7O
Stiff tan and light gray clay L
-] slightly mosm< with ferrous and ®
- organic matter and sand pockets ® 1 354
- 5 hNCME Very stiff tan and light gray sandy @ T >
-, cloy . 1,354
i -with ferrous and organic matter 16
— 8 to &' 1 H
-tan at &' 2 3

Tan fine sand
-with ferrous partings and seams
to 18'
-with clay seams to 30"

19.5'

-gray below 27

10-1

~ferrous and sandstone seams,
34' to 34,5

-sandstone layer, 19" to 28-50/2"

6-50/10"

3-25

Hard gray clay
-with silt partings to 40'

-with sand pockets below 43.5'

G
5

[#5]
n
it

Gray clayey fine sand

PLATE 12




Form 108-3 (3T Jab No_f__'-z_'ﬂg_;- )

LOG OF BORING NO. P-11 (Cont'd)
WELSH POWER PLANT
CASON, TEXAS
E e COHESION, TON/SQ FT
T_h. a bt &= ww 02 04 06 0.8 LO L2 L4
oz DESCRIPTION OF MATERIAL | & |Z3 e
oo | 13 . @ | 5| PLastic WATER LiQuID
w o | EZ | OmIT CONTENT, % LiMIT
a R I S —
@ 10 20 30 40 80 60 70
,r/ru Gray clayey fine sand
A/H Hard gray clay with silt partings 1.354
L 55 / @ -
Gray silty fine sand with lignite
60 “— and clay seams
X 50/4"
- 65 1T
E8 "
- 70 143 3076
N | Hard gray clay with sandy silt
partings and traces of mica
75 /m 24-50/7" - 2
A\
%4 Hard gray sandy clay with sand ® ﬂ%lmh
| 80 XN pockets ]
1.35+
: @ -3
® _.%W
1.354
Hard gray silty clay & @ -
-with silt seams and partings
to 99*
- ._. Gray and light gray silty sand ®
‘._oo-.n”.....n.... T\ ~with clay partings to 99°  /
COMPLETION DEPTH: 100" DEPTH To wATER Caved at:
DATE: April 8, 1973 IN BORING: 14 39 DATE: May 3, 1973
N GiREENS PLATE 12a



1575 s ~=_,.?g_?:c7.?.s-‘

Farm J8- ¢

LOG OF BORING NO. P-12
WELSH POWER PLANT
CASON, TEXAS
3" thin-wall-tube &
TyPE:2" split-barrel & 3" Denison barrel  LocaTion: See Plate 1
Eole COHESION, TON/SQ FT
o a |w» x L 52
8 o |uw T 0.2 04 06 08 10 L2 .4 o
- - DESCRIPTION OF MATERIAL |  j&Z> e 8
o | 3 |2 ¢ || PLAsTIC WATER LiQuio | &
w | % |2 Z lE3| LimiT CONTENT, % LIMIT %
o : 2 13 R - + _
surfF. EL: 353.4 @ 10 20 30 40 50 &0 70
’ Stiff red and tan sandy clay ®
8 -with sand pockets and seams to ®
BN 8'
TS -very stiff below 4' .
iy 1.354
® —5
L 10 &
1 RN 20-25-18 +——+
Red and tan clayey fine sand with
sand and clay pockets 14 ot -+ A
Red and tan silty fine sand 9-10-12
-with ferrous seams and 15-14-15 | 36
deposits, 29' to 33
-tan, 33' to 38
-
-gray with clay seams below 38
- 36-42/6"
20-42-
50/4" 37
-sandstone, 48' to 50
{Continued on next page)

STk ~ PLATE 13



o Mo g TR DL

Foem 1ty T

LOG OF BORING NO. P-12 (Cont'd)
WELSH POWER PLANT
CASON, TEXAS
_ E c COHESION, TON/SQ FT .
Wl g | R R 02 04 06 08 10 12 L4 &
1o g DESCRIPTION OF MATERIAL | & |Z3 T S
o | £ 12 ©w | x| PLasTIc WATER Liquio | ™
w | o 1g E R R LIMIT CONTENT, % LIMIT N
o I o e L + |
@ 10 20 30 40 S0 60 70
Gray silty fine sand
- 55 ¥
1
L g0 oy Gray clayey fine sand with 20-42-
sand pockets 50/4n
t++ 56
®
53
Gray fine sand
~with clay seams to 84/
100/4" 2
100/6"
-sandstone below 92.5' 1.35+
Hard gray sandy clay with 24-50/7" ® 8 -
sand pockets
R 1,35+
100 KON : ® @ —pr
¥
COMPLETION DEPTH: 100° DEPTH To WaTER Caved ai: .
DATE: March 26, 1973 IN BORING: 24.8' 44" DATE: April 23, 1973

CLELLAND
GINEERS

PLATE 13a



285

LOG OF BORING NO. P-13
WELSH POWER PLANT
CASON, TEXAS
3" thin-wall-tube &
TvPE: 2" split-barrel & 3" Denison barrel ~ LOCATION: See Plate |

57 b o nd-

LR IR

E ol COHESION, TON/SQ FT
— z S
“ g | i 02 04 06 08 LO 12 L4 &
z | o g DESCRIPTION OF MATERIAL | & |53 R — 32
a | 2 |= w | OS] eLasTiC WATER Lieuio | &
w W= Z jta LiMIT CONTENT, % LIMIT ®
o ? 3|3 R @ ——-——-—-—+ _
SURF. EL: 348, 1" @ 0o 20 30 40 50 60 70
Firm tan and light gray ciay °
B
TNH Very stiff tan and light gray sandy & ——+ ®
[ 5 NN clay
R -with silt pockets and partings
RPN below 8' it 8
X3EH Tan silty fine sand
- 15 .. o .._ 21
20 {$EE: 32
3k ~with coarse sand layer at 23.5'
Ly 23-50/4"
e Nloi.—._ N.ﬁ
\uWh -gray below 34!
Il ¥ -with gravel layer at 35.5'
L 40 1 Am Hard gray clay 23-50/10" & ®
NN
Gray silty fine sand
20
||||||||||||||| @
(Continued on next page)

LA PLATE 14



“arm (DB~ <7 sob e TP R

LOG OF BORING NO. P-13 (Cont'd)
WELSH POWER PLANT
CASON, TEXAS
_ £ . COHESION, TON/SQ FT
“ i3 m R R 02 04 0.6 OB 10 12 1.4 %..
- = o (o DESCR!PTION OF MATERIAL & 1x3 4 L _ ! . . : m
a | £ |3 2 | 5| PLastic WATER Lauio | g
w | B |2 E® | LIMIT CONTENT, % LIMIT
o 9 [z N R e "__f
o 10 20 30 40 50 60 70
Gray silty fine sand
38
Hard gray clay with silt partings o _.mmh
Gray silty fine sand with lignite
seams and mica
50/3"
L 75
[ 80 |
- wm 4
- 00 ]
L Qm 4
~1007
COMPLETION DEPTH: 69" DEPTH To WATER Caved at: .
DATE: Abri] 10, 1973 IN BORING: |5 g1 &0 DATE: April 11, 1973
ERShNEaRS PLATE 14a



75085

Frrm 108-1 (57} .4ob No

LOG OF BORING NO. P-19
WELSH POWER PLANT
CASON, TEXAS
3" thin-wall-tube, ,
TYPE:2" split-barrel & 3" Denison barrel ~ LOCATION: See Plate !
E 1w COMESION, TON/SQ FT
rT: | w [+ 4 WT %
- o |4 T 0.2 04 06 08 LO 12 L4 S
= o fa DESCRIPTION OF MATERIAL i - L L ! : 4 : : o
a | £ |3 ¢ |5l PLasTc WATER LiQuiD N
wo| %[ Z leg) M CONTENT, % LIMIT N
a S |2 Fommmmm e &-—————+ _
SURF. EL: 331.8' @ 1o 20 30 40 80 €0 70
1114l Gray & tan silty fine sand
Stiff tan and light gray clay with ®
sand pockets
-5 -red and light gray, 4' fo 6 ®
-light gray with ferrous partings 99t | |ee—l——d—_—_L__|
below &' 7 e %
.._ Red siltty fine sand 7-9-13
: -with ferrous deposits to 14
-with clay seams below 14 ¢_i5_17 24
-gray below 17
B NO ® ”.
133 22-25-23 62
".ho-o-.-
Hard gray clay with sand pockets %lw
L uo 4
N .3
Gray clayey silt with sandy silt ®
35N pockets
/ Hard gray clay with silt partings
and pocket .$
40N i pocrets 22-50/9" 3-8
Gray silty fine sand with clay
a5 pockets
/f/w Hard gray clay with sand 47-50/5" %IW
F 50 "M+ pockets and seams and mica e B
{Continued on next page)

ENGINEERS PLATE 15




sorm 10 > < uun__ﬂ_ags

LOG OF BORING NO. P-19 (Cont'd)
WELSH POWER PLANT

CASON, TEXAS

L R5 ]

L 90

COHESION, TON/SQ FT
i IS o 0
i B B e | F- &
-1 2 | il 02 04 06 08 LO 12 L4 S
= 2 i DESCRIPTION OF MATERIAL ” T3 t _ ! ! Ebwmm : : Zoc_:u w
w |z 2 = _nw PEMIT CONTENT, % CIMIT %
o @ S oo O-—--------—t !
@ f0 20 30 40 50 60 70
Hard gray ciay
Gray sandy silt
-with fignite layer, 56' to 56.5' R
Hard gray sandy clay with sandy 4.5
silt pockets 35-50/5" @
-with lignite partings to 65’
. _ 4.5
-with sand pockets below 64 - @3
3.7
® ]
3.3
@ ¥y

COMPLETION DEPTH: 75'
DATE: April 18, 1973

DEPTH TO WATER
IN mOmuzmua.m_

DATE: May 3, 1973

MECLELLAND
NGINEERS

PLATE 15a




Zorm 108~ (ST} Job No 73—035

LOG OF BORING NO. P-20
WELSH POWER PLANT
CASON, TEXAS
TYPE: 3" thin-wall-tube & 2" split~barrel  LocATioN: See Plate 1
Eole COHESION, TON/SQ FT
w o e | = —_— O
]l 8 |w i 02 04 06 068 1O L2 1.4
o g DESCRIPTION OF MATERIAL |2 |Z> L
o | ¥ |E] ©w | "X | PLASTIC WATER LiQuID
w 5 |2 Z (ko LiMIT CONTENT, % LiMIT
o ¢ g iz S S @ +
surr. £L: 303, 6 @ 10 20 30 40 50 60 70
! Tan clayey sand
1-1-3 1@
Firm tan and light gray sandy clay
with ferrous deposits
| 2-2-3 ®
Stiff light gray clay with ferrous @
seams and partings
w Gray silty fine sand
15 Ld 17-24-37)
e | Gray clayey sand
-with clay pockets to 18
53 . 15-24-60/4" ¥
Gray silty fine sand
i 28-60/6"
30 29-54-60/3"
Y 24-54-60/2"
] -with clay pockets, 39" to 19-60/6"
L 40 a
-fractured sandstone
e 21-53-60/3"
45 layer, 44' to 45.5° 4
ﬁ/ﬁm Hard mnu.__dv. n_ov\ with sand UOn_A%Mmlm@..Am L..Im'..
I mo-ﬂ and partings . ®
COMPLETION DEPTH: 50 DEPTH TO WATER
DATE: Anri| 28, 1973 IN BORING: 2 7 DATE: May 3, 1973

P GLELLAND PLATE 16



{57+ Job No

Tarm O8-

LOG OF BORING NO. P-21
...... WELSH POWER PLANT
CASON, TEXAS
TypE: 3" thin-wall-tube & 2" split-barrel ~ LOCATION: See Plate |
e COHESION, TON/SQ FT
—_— &
ﬂ 2 1 & WH 02 04 06 08 10 12 L4 )
- = ® |z DESCRIPTION OF MATERIAL o |xa _ : : . : ! : m
a | 2 |= @ | "5 | PLASTIC WATER LIQUID
w | & |2 E |E5 LiMIT CONTENT, % LIMIT %
o o oo @ + !
suR¥F. EL: 323.6' @ o 20 30 40 30 80 70
Stiff red and light gray clay with ®
- —— sand partings and pockets
—with ferrous nodules, 2' to &' 3_3-¢
..... ®
Tan silty fine sand with light 12-14-27]
gray clay seams and pockets
28
Hard gray clay 3.8
-with silt partings to 20" ® -
-brown, 18.5' to 19" 3.0
14-25-33 @
-with sand pockets & partings, %1@-
23 to 25' 106 ——F4+ |0
Q
)]
5 -with silt partings & pockets, 4.0
5 28' to 30 12-19-23 @+
]
o
A Gray silty fine sand
2 31-36-60/3"
Z
Hard gray sandy clay with sand
ocket
pocter 10-21-60/5"
....... Gray silty fine sand 21-60/6" 30
26-60/5"
32-60/5" 21
-sandstone layer, 57' to
57.5' T 21-46-60/3"
COMPLETION DEPTH: 60’ DEPTH TO WATER
DATE: April 29, 1973 IN BORING: :m.o_ paTE: May 3,1973

PLATE 17



Form 108-1 (57} Job Na 23-oFs

LOG OF BORING NO. P-22
WELSH POWER PLANT
CASON, TEXAS
TYPE: 3" thin-wall-tube & 2" split-barrel LOCATION: See Plate 1
E e COHESION, TON/SQ FT
|.Il‘.l...0.l|
W. 2 {u G WW 02 04 06 08 10 L2 14
“““ T la g DESCRIPTION OF MATERIAL [ & |&3 e
a | £ |Z © | "~ | PLASTIC WATER LIQUID
W n |2 w ta LIMIT CONTENT, % LIMIT
o a i3  E L +
surr. EL: 338.1' @ 1o 20 30 40 50 60 70
NN Stiff red and light gray sandy clay ®
<0 .ﬂ .
4-4-7] @amw
- 5 Hard light gray and tan n_o% WLV
~-with ferrous deposits to 10"
~with sand pockets and part- 5-8-10 2]
ings to 18° .
L 10 -with silt partings, 7' to 28' 99 @t = Q>
~with vertical ferrous seams at
BER 13,5
-gray below 16
32
L NO 4
-with lignite seams, 22* to 23'
25 1 12-16-46
-with sand seams and pockets, 0
[0 | 28' to 46 WPV
3.8
ey 16| | b=t o
-sandstone layer, 38.5' to 39"
(407 10-21-31
4.5
Q@ -
Hard gray sandy clay with sand
pockets and seams 16-27-60/4"
W
COMPLETION DEPTH: 50! DEPTH TO WATER
DATE: April 30, 1973 IN BORING: ] 2! DATE: May 3, 1973

PLATE 18




farm 1G8-1 (§7) Job No 75'0?5-

LOG OF BORING NO. P-23
WELSH POWER PLANT
CASON, TEXAS
TYPE: 3" thin-wall-tube & 2" split-barrel ~ LOCATION: See Plate |
Ete COHESION, TON/SQ T
||!|.|||||0|| o
H. a |4 =5 ww 02 04 06 08 L0 1.2 L4 W..
T o |z DESCRIPTION OF MATERIAL i -5 4 : L : . . L o
|2 = 2] S| PLASTIC WATER LiQuip Y
W pral X | k@ CIMIT CONTENT, % LIMIT *
o @ 3|z IR O + |
SURF. EL: 304.2' @ 10 20 30 40 50 60 70
BE 18 Tan sandy silt
8] Stiff tan sandy clay with sand ®
s ockets
o B .
N o——+ | @
o RS ®
B ~with gray clay seams, 12' to 18
-red and tan below 12
» I-Dn- ®
L 15 - 109 bl = 0
Gray silty fine sand with ciay
(20 Pl pockets and seams 15-21-25
BaN -sandstone layer, 23.5' to 24! _ .
$343 50/0" 4.4)
25 1 Hard gray clay ® >
-with sandy silt partings and
pockets to 30 5 5
L 30 115 er——-- o O-»
. %3
L35 21-50/4
-silty clay, 38' to 40 3.3
L 40 -with sand pockets and seams, @
38' to 45
50/6"
L 45 4
4
- mOI .
40-50/3"
ﬂvy 3
COMPLETION DEPTH: 53,75 DEPTH TO WATER
DATE: Agri| 22, 1973 IN BORING: §_ ¢ DATE: May 3, 1973
MCECCLELLAND
ENGINEERS

PLATE



Form :0B-1 (ST} Job No 73’-‘0?5

LOG OF BORING NO. P-25
WELSH POWER PLANT
CASON, TEXAS
TyPe: 3" thin-walli-tube & 2" split-barrel LocaTiON: See Plate |
COHESION, TON/SQ FT .
W I m _MT .u.ln
- o W | b 0,2 04 06 08 1O 12 .4 Qo
R I DESCRIPTION OF MATERIAL |2 [&> b e <
a | E |z w | P3| pLasTIC WATER LIQUID
w | & |2 £ |Em LIMIT CONTENT, % LIMIT *
o S|z R I + :
. SURF. EL: 357.8' « 10 20 30 40 50 60 70
jR51 N dy silt
82l s an sandy si 40
H: &4
- 5 WGWH! Stiff gray and red sandy clay with &
A sand pockets 2.7
-with gray clay seams to 8' & -
-very stiff red and tan below 7! .
(o % Y &1
~with red fine sand seams and 1.2
- 15 1% layers below 13' 8-17-14 & >
L 20 £33348 Tan silty fine sand
; ~with ferrous nodules, 24! 11-10-10
25 T to 24. 5" 32
2o 18-23-18
-um-m”w“ -with ferrous partings, 34 21-50,/9 16
Q3 to 35
a0 EEER 28-50/8"
~with organic partings, 43' to
a5 L4 45.5' 8-14-20
Ak -gray below 43' —has
mmmW ~with clay seams, 49' to 54"
L 50 R 1 & - A 1 MHM@N-@.._.I —
(Continued on next page)

PLATE 20



Ferm 108-5 (57 Job u_Z-’L..‘di{

LOG OF BORING NO. P-25(Cant'd)

WELSH POWER PLANT
CASON, TEXAS

BTHAD

O~
(8]

sartiy el

~]
o

YR TN SRR L Y L)

X -with n_.nv.. seams and sand- 32-50/6"
stone nodules below 64!

W . COHESION, TON/SQ FT o
I|l..!l..=..!-o=|..|.|
i T o L o
- o |4 w | > 0.2 0.4 0B 0.8 .o 2 1.4 fe)
I I DESCRIPTION OF MATERIAL |2 |Z3 — S
a Z |= w ~ | PLASTIC WATER LiQulD
w io» |3 z |t3 LImT CONTENT, % CHMIT *
- 3 (3 oo L + _
1o 20 30 40 50 6G 70
Tan silty fine sand
a 50/6" :
- 55 /
-sandstone layer, 58' to 59"
- 60 . 50/6" 14

50/4"

24-50/7"

|mon

- 85

2 QO..

N Qmu

100

COMPLETION DEPTH: 74.5"
DATE: April 21, 1973

DEPTH TO WATER
IN BORING: 5 3!

paTE:May 3, 1973

MCCLELLAND
ENGINEERS

PLATE 20a



NN~ of -7 3

form OB

Note Scale Change

LOG OF BORING NO. P-26
WELSH POWER PLANT

CASON, TEXAS

TYPE: 3" thin-wall-tube & 2" split-barrel LOCATION: See Plate |
E e COHESION, TON/SQ FT
H. 3 | o vw.n 0.2 04 08 08 10 12 14 S
-1 1
= o |5 DESCRIPTION OF MATERIAL @ 1Z3 . 1 = L L L m
a | = [= % < | PLasTIC WATER LiGUID
w » |3 x | E3 LIMiT CONTENT, % LIMIT £ 3
o 912 R YA — |
SURF. EL: 346.2' @ 0 20 30 40 30 60 70
L | SHiff tan mq:mﬁ.n_ov‘ with sand
X pockets and seams
N ~with ferrous deposits, 4' to 10* -~
- m A )
" -red and tan below 6' ®
110 - —- +o0 66
Y » ®
. -red fine sand layer, 13.5' to
L5 B 14 15-29-20
~-with ferrous nodules below 14
Very stiff :m_i. gray and brown ®
clay with ferrods partings and
sand partings, seams and
pockets
L 55 ] [~ -gray below 24! 10-13-17] ®
Tan fine sand with clay seams and
pockets 4-13-25 é
28-35-15
6-4-7] 27
16-19-264
10-31-22 4
10-10-25
itf gray clay | ®
N

COMPLETION DEPTH: &0/
DATE: April 21, 1973

DEPTH TO WATER
IN BORING: |9, 7

DATE:May 3, 1973

E

CLELLAND
GINEERS

PLATE 21




-
Farm 08-1 {51) fob Mo 73‘983

LOG OF BORING NO. P-28
WELSH POWER PLANT
CASON, TEXAS
TYPE: 3" thin~wall-tube & 2" split~barrel ~ LOCATION: See Plate 1
£l COHESION, TON/SQ FT
W ] wn ' WT %
-] o |4 w | 0.2 04 06 08 1.0 L2 14 S
= @ g DESCRIPTION OF MATERIAL @ 1Z3 4 4 ; L 4 L y o
a | E |= o |91 pLasTic WATER Liuip | N
Wt n tZ W Ea LIMIT CONTENT, % LIMIT E-Y
o a3 |3 rmm oo &-———————~ + !
SURF, EL: 332.7" @ {0 20 30 40 S50 80 70
JUELE Tan silty fine sand
Y Very stiff tan and light gray sandy ®
clay
- S Tan fine sand _1a_
-with light gray clay seams 13-18-17
below 7.5'
10 15-22-44 L2k 6
15 | Very stiff red and light gray clay
with sand and silt pockets and ®
partings
~hard below 18! 4.0
® -
F20 4
4.3
® -3
- Nm P
3.3
13-18-22 ®—>
- 30 5
~sandstone layer, 32.5' to 33 4.9
35 9
‘Ao‘/lff 20-35-60/5"
AN
5. | Hard gray sandy clay
,&m-nmw 12-18-40
Hard gray clay with silt partings
M and seams 1999
-mo-/! 3-22-32
N
COMPLETION DEPTH: 50! DEPTH TO WATER
DATE: Aprii 30, 1973 iN BORING: 50" DATE: May 3, 1973
MCCLELLAND
ENGINEERS

PLATE 22




Form 1BB-1 (571 Jab o 73’ 035

TypPe: 3" thin-wall-tube & 2" split-barrel

LOG OF BORING NO. P-30
WELSH POWER PLANT
CASON, TEXAS

LOCATION: See Plate 1

£ COHESION, TON/SQ FT
- z ————
“ e |8 il 02 04 06 08 10 Lz L4
& M W DESCRIPTION OF MATERIAL o |E= . : L . : : 4
v I
b5 |d z |e3| "L coNTENne  LimiT
2 e 9 (2 e @ +
SURF, EL: 333.3' @ lo 20 30 40 50 60 70
, Stiff ton sandy clay
N @
o NN ®
~-red and light gray below &' ®
/
3 Tan and light gray silty fine 30-50/6"
F 10 ik sand with clayey sand seams
Hard tan clay with ferrous partings 3.0
15 | B
S50 Tan and light _
o g Ton and light gray clayey 13-10-13 oH-—+
AR sand
L 25 {13¥78 Red and tan silty fine sand |
- WO J
L mw 4
" L_O .
- L.m ;
L mO|

COMPLETION DEPTH: 25!
DATE: April 18, 1973

DEPTH TO WATER
IN BORING: 19 ()

pate: May 3, 1973

M
)

CLELLAND
GINEERS

PLATE 23




Form 0874 (571 400 Na 73"‘035’

LOG OF BORING NO. P-31
WELSH POWER PLANT
CASON, TEXAS
TyPe: 3" thin-wall-tube & 2" split-barrel  LocaTion: See Plate 1
. n . COHESION, TON/SQ FT )
w2 |d R R 02 04 06 08 10 12 L4
x @ |z DESCRIPTION OF MATERIAL a (%3 L L L . . . .
a | ¥ |3 ¢ |.5| PLasTic WATER LIQUID
w ol & =t YT 4 CONTENT,% LIMIT
o ® b B ©—— - +
SURF. EL: 358.1" @ 10 20 30 40 %0 60 70
Stiff red silty clay
-with sandy sitt pockets to 2
~firm at 2! ®
L5 an
Hard tan and light gray sandy clay 53
. . ® —
% with sand pockets 2 8
L 10 - ; 114 ot-+ Q ® >
s I -with ferrous nodules below
.-l dhlm—
%.m. Red silty fine sand with clay seams
,mo-m.mm and ferrous partings
PP N 10-13-17
30 1
- um_ R
L L.O .
- 45
- mo..
COMPLETION DEPTH: 25' DEPTH TO WATER
DATE: April 18, 1973 IN BORING: ]4 (¢ DATE: May 3, 1973
MCCLELLAND
ENGINEERS

PLATE 24



Tarm 0p -

i

N & ) oy

LOG OF BORING NO. p-32
WELSH POWER PLANT
CASON, TEXAS
TYPE: 3" thin-wall-tube & 2" split-barrel LOCATION: See Plate 1
£l COHESION, TON/SQ FT
— —_——
“ 13 (v m W__n 0.2 04 08 08 10 12 14
T|aelg DESCRIPTION OF MATERIAL |[& [z3 —
a | £ = © | "] PrLasTic WATER LiQuip
L n 9 Z [Eax LIMIT CONTENT, % LiMIT
o ? 3|z TS '
SURF. EL: 354,7" o 0 20 30 40 S50 e0 70
| Stiff tan sandy clay with sand
: pockets
- m ®
-very stiff below 7° ®
L 10 .n Red and tan silty fine sand with
e sandy clay pockets
T
R : 2.5
T Hard tan and __@Tw gray n_Q% 12-19-27 ® =
- 15 with sand pockets
—— -with ferrous pockets and sandy
] clay seams to 15 2.3
L 20 / 8
j.. Red silty fine sand with ferrous
'Ifmm T M partings and clay seams 13-50,/9
- uo i
- mm -
401
L ﬁ.m .
- mO|
COMPLETION DEPTH: 25" DEPTH TO WATER
DATE: Anril 18, 1973 IN BORING: ] 4.7 DATE: May 3, 1973

E

MCCLELLAND
NGINEERS

E

PLATE 25




!

73085

Form -0B8-1 (571 Job No

LOG OF BORING NO. P-33
WELSH POWER PLANT

CASON, TEXAS

TYPE: 3" thin-wall-tube & 2" split-barrel  LocaTion: See Plate 1
E . COHESION, TON/SQ FT
” | H o WT. (]
- =] A i > L 0.2 0.4 0.6 0.8 LO 1.2 HE) &~
= [a | DESCRIPTION OF MATERIAL | & |&3 . S
a | £ (= © S| pLasTIC WATER tiaup | ©
L o |g w ] LIMIT CONTENT, % LIMIT o
o _ 3|z Rt O + ki
SURF. EL: 355.0 @ 10 20 30 40 50 &0 70
Stiff red and tan sandy clay with
sand pockets and ferrous
A pockets ®
5 NN 5
Red and tan sandy silt with sand
10 7, pockets 64
Red silty fine sand with ferrous
3 nodules and pockets
i 5 -with sandy clay seams and 7-15-27 11
: pockets to 30’
-tan and light gray, 19' to 38
I : 16-17-30 14
PR 28-28-50
F 25 TEia
(30 13F N 11-14-22
| 35 -with ferrous layer, 34,5 14-77/12" 28
] to 35
-gray with clay seams below 38"
- 40 12-40-48
- Hard gray clay 1 35+
25 N 22-50/2" el
N |
m Gray silty fine sand 50,4
3 mOI.-v--c 1
COMPLETION DEPTH: 49" DEPTH TO WATER
DATE: Apri| 13, 1973 IN BORING: 15 41 bate:May 3, 1973
i PLATE 24



Form 108-1 (5T) Jab Ko 7_;1:-‘."0?5-

LLOG OF BORING NO. P-34
WELSH POWER PLANT

CASON, TEXAS
Type: 3" thin-wall-tube & 2" split-barre! LocaTioN: See Plate |
L[+ COHESION, TON/SQ FT
- z —_ O P
Sl 2|8 il R 0.2 04 06 0.8 1.0 12 L4 :
u o
- | o |z DESCRIPTION OF MATERIAL o |za _ _ _ : _ ! : <
a | £ [= @ | <! PLASTIC WATER Liquin | &
& 5 |2 A = LIMIT CONTENT, % LiMIT ®
e i - O + !
SURF. EL: 352.2' @ 10 20 30 40 50 60 70
_///M Very stiff red and tan clay
[ ° / Red and tan silty fine sand
MWM ed and tan silty fine sa 4-11-15
Rk -with sandstone and red and !
o ligh dy clay bel
L 10 AR ight gray sandy clay below
g 8'
....... N 13-22-24|
15 RN ——
Very stiff light gray clay with sand 1.7
pockets and seams 105 o+ —-H A
Light gray silty fine sand
~-tan, 24' to 3&'
~with clay seams and pockets 4-6-13
befow 24!
-with sandstone nodules, 26° to
38
3-5-7] 32
8-5-4
~gray below 3¢&'
9-14-21
Hard gray sandy clay with silt
o seams and partings o
45 === 7
. mOA
COMPLETION DEPTH: 45° DEPTH TO WATER
DATE: May 1, 1973 iIN BORING: 21 4 DATE: May 3, 1973
MCCLELLAND
ENGINEERS

PLATE 27




a9 No 75"()35

em 0By e

LOG OF BORING NO. P-35
..... WELSH POWER PLANT
CASON, TEXAS
. Type: 3" thin-wall-tube & 2" split-barrel LocaTion: See Plate |
£ 1. COHESION, TON/SQ FT
E - 2
__H. o | i R 0.2 04 06 0.8 1.0 12 14 W
o g DESCRIPTION OF MATERIAL | & |&3 e o
a | ¥ = o [ O pLasTic WATER Liquip | N
w | & = E |k LIMIT CONTENT, % LIMIT 3%
a @ 91z e S — !
SURF. EL: 34].5' @ PO 20 30 40 50 &0 70
<N | Very stiff red and tan sandy clay
4| Red and tan silty fine sand with
2 sandstone seams and nodules
-tan with light gray clay seams
below 13! 21-35-50
-with ferrous seams and partings,
| 17 t0 19.5°
: 5-1-3 26
NN | Hord gray sandy clay 4.5
Py ~-with mm:m pockets and 13-18-24 ® >
N S partings to 25'
| - " . wlM
N -with silt partings and pockets 102 Ho-+— — 4 O
i uo below 28'
—— T4 Gray silty fine sand with clay
35 I pockets and seams 8~7-50
%l Hard gray sandy clay with sand 11 %.wr
pockets and seams o4
k] | Gray clayey sand
(a5 12-23-60/4"
R
- mo:
COMPLETION DEPTH: 45 DEPTH TO WATER
DATE: May 2, 1973 IN BORING: 10 o DATE: May 3, 1973
MCCLELLAND
ENGINEERS

PLATE 28



Farm 10B8-1 [ST] Job No

3-055

Note Scale Change

LOG OF BORING NO. P-36
WELSH POWER PLANT

CASON, TEXAS

3" thin-wall-tube,

TYPe: 2" split-barrel & 3" Denison barrel  LocaTion: See Plate |
] E . COHESION, TON/SQ FT o
“ 12 m i R 0.2 04 08 08 10 L2 |4 g
W M DM. DESCRIPTION OF MATERIAL ” MM v_L_pmJ_._o_ . ib_ﬂmm : _r_oc_:u w
b % |2 z s TyyaiT CONTENT,% LIMIT *
e 247 g 2 15 Fo- e @ + !
SURF. EL: . @ 10 20 30 40 50 &4 70
L3y  Tan silty fine sand .
Stiff red and tan sandy ciay with
sand pockets
- 5
o L Red and tan silty fine sand  11.14-14
-] -with sandy clay seams to 14
L5 .m ~with ferrous and sandstone  8-8-8 22
nodules, 14.5' 1o 16
i .“ -with light gray clay seams, 18’
‘mo,ﬂ....“..“m..m to 20 10-16-16
o5 3-5-9
[ 20 M 8-16-23 26
-gray with lignite and clay
8 x seams below 32!
-wm,wu.v....,.,..l 7-15-25
— | / Hard gray clay with sand seams
!/H and pockets 4.5
L 40 / -with sandstone seams, 39.5' to ® >
R &.O.
=\ *
50 -n 4 Gray silty fine sand 13-26-60/4"
J Hard gray sandy clay 29-60/5" @ _ anw.v,
I 0 Gray clayey sand 18-27-60/4"
L 50 J-n... n..
-
COMPLETION DEPTH: 40" DEPTH TO WATER
DATE: May 2, 1973 IN BORING: 18,0 DATE: May 3, 1973
MRS Pﬁmz




Form 1085 {571 Job No 23—03‘5

LOG OF BORING NO. P-37
WELSH POWER PLANT

CASON, TEXAS

TYPE:3" thin-wall-tube & 2" split-barrel LocaTioN: See Plate |
_ £ c COHESICN, TON/SQ FT
i - R 0.2 0.4 06 08 1.0 12 L4
- o |g DESCRIPTION OF MATERIAL o [Za + L L L L L L
a | £ |= o | “S | pLasTic WATER L1QUID
w i n |2 2 lea LIMIT CONTENT, % LIMIT
a @ o 1z
4 {5 +-- - @ +
SURF. EL: 348, I" @ 10 20 30 40 50 60 70
—— Stiff tan silty clay with sand 9.3.5
pockets and seams
) 4-8-9
- 5 P Y Stiff tan and light gray sandy 3-4-4
clay with sand seams and
— 1 pockets and sandstone 6-8-13
o nodules 4-6-11
EFER Tan silty fine sand 1AL
m -with sandy clay seams and 8-14-15
IIEM pockets to 13! 8-17-16
15 ......
NNV SHFF ¢+ light dy cl
PYy: fm iff tan and lig gray sandy ¢ ovm.iwl.m .T%l..n
S Tan silry d
% ".. nm n stlty fine san 9-25_49!
,uo.mMmmm 10-5-3
Jll.”” . -gray below 32!
35 FpN 9-11-19
2234 . 3.5
a0 ] éma gray clay with sand seams @ >
/ and pockets
WM Gray silty fine sand 8-14-38

COMPLETION DEPTH: 45
DATE: May 1, 1973

DEPTH TC WATER
iN BORING: 145

DATE: May 3, 1973

PLATE

30



Form 108-5 (81) Job Wo_Cas (o P

TYPE:

LOG OF BORING NO. F-35

MELSH POWER PlLArT
Chsay, 7TExAL

3T hs /Ut Ty

LOCATION: See /Yat [

DEPTH, FT

SYMBOL

2 Spld Tpon s

DESCRIPTION OF MATERIAL

© BAMPLES
BLOWS PER FT

o
SURF. EL: 5724, 7

0.2

COHESION, TOCN/SQ FT

0.4
i

0.6

0.8

—_—

Lo 1.2

UNIT DRY WT
Le/cu FT

PLASTIC
LEMIT

WATER

ELEVATION, FT

w_

. B s+¥4 Reds Tan Sand, C/ay
w/¥€v vous mm‘rab.ﬁ@ LS

wE

I\Q -

J2W Red s Thmn Shudy Sil+

J

“w/elay soams’ 4.5 ~9,
9 m ~w/+errows Lave, @g’c Y

- E\;Dm.\_wo..rm FAVEY 2.8 -1, 5]

VA
J3 ~ w/{evious om"mmoa.._&_*,m@u\ﬁ\w&\u

Yrs/2l7

¥

l\/M\..

JE Q\.m.m\ m.w.:q Finve Sanol \\@\\M

- .LL.\N, .‘ms..:..hhh = a1 &\A\.h! 3
- W SAND Stome dnver /675"

..Mﬂw..ml

<S4 FL o Vi Cim Y

—Seminakd @itk s
below 20

Seam @) 26

IBfis,
/f 7

- hﬁm\:r ﬁw_r\:R Hh\_\“\m\.m\ ‘\\ %&G\ﬂ

-7,

)

~

1

Ji3 ) - &4

-3 -
/. 3o 372 MN}D\W nu\wu
~hiinh ica &nd 5 Fneg
2 N \UQh\\mﬂ.m.

. - f ’
L .vTu.cl.m ?f\m.T\r:u.IIM

n\ Continved o Hnn.\x \M@ﬂy

01 O.\mguzﬁwam SEINEED P
2ot

2 Q\ oo~

2]

PLATE 3/



Form 108-5 (5T} jop No.ﬁpcﬁé—-

LOG OF BORING NO. R38(Cont /)
WELSH Power. Prarrr
. COHESION, TON/SQ FT k-
- E3 — O -
Sl e Wi 62 04 06 08 L0 12 14 Z
Elo | DESCRIPTION OF MATERIAL |o [Zs S N R =
a | £ (= o | S| pLasTIc WATER LIQuiD <
w ) w |2 2 _wu.m CimIT CONTENT, % LiMIT o
a m = +o O + H
10 20 30 40 50 60 70
\.\b\h\ Q\DW Mm.\x.\“ ﬂ.\m..% —
2633 :
L 20 J WQ\QD\\kQ..
o, / ’ I
- cc\?ma: te layer 63.5-6%5
] 1 - C\\unltqn_w __.‘CL,M. SEMAMS
s o456 F /
2o -[3" _
(50 ] d
-6l ]
vrd
..E\n_fv\ mhn\ ,m.m:a\m.ﬂm%h A\ﬁv..\\;
50 betow 77’
T SU‘*\\
— Gray Sandy Siit
- - w/elpy senms belowBY
—_— = ‘ ,
F 70 “pes
-Q(n.\n L »xﬂrw ! .
.II\BQ- i uﬁk.mt
COMPLETION DEPTH: /@O 7 EPTH To Sy _
DATE: ..\Q\W o, /973 s w%m_qzowﬁm‘.mh. Ommxwm\w DATE: .\Q\“w\\ /773
ENGiNTENRD PLATE 3/q



Al

Form 10843 (5T} Jow Na <t

LLOG OF BORING NO. FrF9
\NELSH FoweEr PLassr
. A%
ww.;_\z.ﬁ;:n? be CAsonl, TEX
TYPE: muww:ﬂmtmwa,ﬂw\n\ Location: Sere fai L
] E ! COHESION, TON/SQ FT &
“ 13 |d b |.E 02 04 06 0B o 1z 14 z
o - DESCRIPTION OF MATERIAL [& |&3 e e e
a | ¥ |= %) ~1 PLASTIC WATER LiQUID <
w | 5 12 F Lo LIMIT CONTERNT,% LIMIT >
o © / S|z - S + 5
) SURF. EL: $¢/8. ( @ 020 30 40 50 60 70 w
up! l SHE Reds Tan Sand y B\mm N
Red Sandy Sil+ |
- 5 ! w/al niv\?onﬁn._&m\ m&\ﬁ_\\\wm_ T |
J $'% 8 Nm\.&%.\o‘%
0 9 Y EVUEL
- TAN below 13’ —]
/< 1d - E\m::\ﬁm.wunx.u.\w@\&\wc
Pa INAY ) — W/ Brown ﬁsm\ SEAMMS 7ilfz0
befow 207
AF Browne kg hl Grae, CF
mw \E\mMz dy amﬁ Enm ‘.‘,.m.-._uw o
i N%-va THN ¢ Light Grag Silty w...._sﬁm?k.\m\\ d
-7 - TRN 28.5- 335 P E..H\\ ,
r 301 4.~ Wseand sdene noduloe | T T T
below 28,5 _ i
8 ~Tans Rsd 33.5-+5% 606" !
L IUYM\.. . . , "
-] ?\r_mz_._.M ,.w\uwm.m\\ —]
3¢ . T o
uw\Q-LJ M \M\\_n\»¥ﬂ0 AEIW. EEY FE —
i} | A T
:m\b\..:om - T.u_.:.. Gray below H§ @\m_\ug | ET}IIJ
Hard-Gray Clay |
o AW SYsend streaks@sp  2wpifeo _
( Contimved o3 e i \u@nw
AR PLATE

ErS



form 10=5 {67} dou me 2% &7 O 5

LOG OF BORING NO. 239 (o

WELSH Powiw 2T

Fo)

CAsons, TExAs
4
W e COHESION, TON/SGQ FT ﬂ
_._n. a [ w5 wn 02 04 06 08 LO 12 L4 z
E 2|z DESCRIPTION OF MATERIAL o |&> T A — _ =
o > 1= £ ira| PLastiC WATER LiQuiD g
w n [T 5 |53 LIMIT CONTENT, % LIMIT o
o a 15 LI e + J
@ 10 20 30 40 50 &0 &.o
PIFN _
\\.u\.n\.w\n\ Q\..mw
‘m....m.._L_w W - \hi‘.txm%n\ﬁ\u\\\\ .m\.m.\“ ' woxww.\&ﬁ
145 \r‘C\mZ.\.m*ozm Zumr\mwmc:ﬂzu&_ 1
/135
Rad 1140 e
J1y T
LD\L
5 2903
Jiv 24{ve-g
L7204,
&t - 1
s R :
|mb;
s
L 9P -
FPRELIMIN
9. .
ﬁT_ﬂ% #
vl
COMPLET|ON DEPTH: 25 DEPTH TO WATER
DATE: v\w 27,/973 IN BORING: DATE:
PResSLEEND Pam

344



Form 108-5 (3T} Job wy o) - ST

LOG OF BORING NO. Ado
Wielsh Prwer fofaet
Cosom, Texas

f\.u.w\ \. \N. =
TYPE: NN\MWMMMW\\GWM&n LOCATION: See Aok £
. £ e COHESION, TON/SQ FT =
ol I a | —_—— -
- |3 |u W | 02 04 06 08 Lo L2 14 )
= D |5 DESCRIPTION OF MATERIAL £3 P
a E z 2 |.5| Prasmc WATER LIQUID b
wie 3 , gz~ "R Sl LI
SURF, EL: 59, ¢ @ |3 10 20 30 40 80 60 70 w
g titf Light Grag iRed Sady Clay
:v— i + ’.
_-S\\.ﬁn.\._..oﬁm n\mwo.m;.h N_.r .w..wg
1 e w/€evvous tenms 5= _”.*. ) J‘N.\_‘m
= ...wl._..wr*m;u..“._.nc 6t.§5—20
urPe i '
-\n.L_..rM -w/cand senms N\«A\ J\%\:
: \un.nkn\.w belors /O
12 8 , , 232/do-91
(/s ] ~wfsand layer 167165
- 20 4 - Davk mu:.:u_ below No\‘ h\\w\i
- CL\QTmb!_,n matey 20.5-22
- Very SEEF below 2
5 J Wigh
>5 Re\ ] )
- 2 NN&M&\M =
[ 4] Hfoo)
J7 N 0754 m._ . 1IE mzdnﬁ ) ) N.“\eo‘h.,
L an.mnz_n maHeEy 39-4p .
g.. =
wmil X :\N&ua.«t . LAND ENGI
—d
[ 9T [ - 2826 g0
COMPLETION DEPTH: S DEPTH TO WATER
DATE: Aug. 2, /973 "IN BORING: DATE:
PR SLRANS PLATE 33



Farm 108-5 (57) yoy ng 23 ~ 0 &V

LOG OF BORING NO. A4/
WELal FPowew fhvr
CASon/, TEXAS
3 Thiw-Wall -Tub ¢ .

TYPE: . 3p0,F - So po LOCATION: Sew /Ui 7z _
- . m c COHESION, TON/SQ FT m
£ |a |7 DESCRIPTION OF MATERIAL & [&3| %% 9% ©°F ©°8 0 12 s |3
a E = 4 mm PLASTIC . WATER LIQUID m
a “ fn J o - _._.,_‘_.qH lllllll m.w.z.vazq_e\n LIMIT _n_._

/ SURF.EL: 39 7.7 @ |2 0 20 3p ao:rlmnu.lnumm:}_wo “
w1 B SAARes Tam Sandy (ng HWIWMHHWW %
ey -/ fervous n_.mwom_.@M\lu\ e I T NN 1]

| LT e LT
w2 . ASaEmeEs
10+ 2 M T Al ht Gra g Sifhy Finve Sand 1o/l 24 1] H%%
M %LIHW% A T
] ilL!H
—— , ! fTI[T
L5 1d3 lh\q.)\m\.i% fTanbelow 18 | 3f23/28 T . _
S * ]
it e e SR ! k
g i Very st broon ¢ light 9ray eley. HHWHHW
- 20 i A y ¢ Aol 13
r:ua \E\MH\* m.xwmaru\\ 720 ) _ &
N _ - w/ fervous &».vomm.f\_ 20% 24.Y %% _
eaPLY JL{H
SYS RN \ 1o/feire | |
—— 4PSE . below 2.5 _
Dark GrAy o %% %m
RV # ]
304200 i o/ lt/26
w7
——J I me@ M‘_\*\ Finve M.a.dn»..
~40 w/ovg Anic Ratmw 3% 437 _ H
! 1 ]
r7ahd s 3o -4 4 ,
N ] ! I el 1] ] _—
.:lfu.o, ~ 16 w w&@&ﬁuﬁ{% M!W M
— - |
OMPLETION DEPTH: . :
OATE e b Ny N sonie! g, CopeEr
YigssLane | PLATE 24



Form 108-5 {ST} Job No,

LOG OF BORING NO. 242
WELSH Powsr FLANT
CAZon!, TEXAS
17 _. | l|_.| _ = :
TYPE: w:m_)_umkx?_&;%ur cocation: Sec fak L
_._l. . COHESION, TON/SQ FT I
- z :
“ 13 ld g |,k 0.2 04 06 08 L0 12 14 Z
= DESCRIPTION OF MATERIAL [ |&3 T IR M N S -
& Z |= 4] ~ | PLASTIC WATER L1QUID g
w | & |= z |Eg LIMIT CONTENT, % LIMIT o
o @ ’ 312 oo ee & + _
SURF. EL: 249, 3 @ IO 20 30 40 50 &0 70 w
; _
Tay Sady S/
J ~bL M\\K\Knmx\ﬁ‘\h 50 BeAg7 o A0 &
Sand g C/ay , r
LIl /s and Bac ks Y</p
upi
o D3N TAw m‘f.w Fine Sand 151390
41 ‘ . S8R
- /8 “_uu. __ (ﬂxw.u.m\v\ Broww \aK\Q \.m\ ﬁ.\hv\
— —Iamiwnted with 4"
L Si/k fine Seed B IT
L N..U-Lu -._ —wilh \\“b\ﬁ.k.h .km‘_“ubm_«\ﬂo -2 \@\N;w A3 S
ux g RBrewn, 20-34° ad
“14 b | vd Gn\m\nhqxh Mn.\u\t 25’ el \\NKN
Sl ~w/SANd P 55
) A3EH
20177 | (3 sfe? @
uPy g =
~dark 9ray wlvi/ca L 4
So]:8 X m«\s:mm 4 23vefkoS
L\Q...Z DrrkGray Clayey sqand 2935]e°
Fo Very SAndy Ciay WW%H
10K - %/ 14 anie avia Her Al d” - ]
(/5] ong »rnca_ _ _
- _ -
(o] I/ 6p-5
il /Yot st
COMPLETION DEPTH: S5 ' DEPTH TO WATER
DATE: Lc\4 30,1773 IN BORING: DATE:

CLELLAND
GINEERS

PLATE 34



Farm 108%8 (87) yop Nn.7-?"a£r’.

LOG OF BORING

NO. /A43

rrd N \‘lll .
TYPE: W\\M\MMJMWMMMQD\AWW LOCATION: Sec Hak L
' E . COHESION, TON/SQ FT =
c 2 |@» e | Fo I — z
- | @ fu (P 0.2 04 06 08 16 1Lz |14 s
=z |2 DESCRIPTION OF MATERIAL Jo jzo} = 5% °° %% 10 1z 2
a = 2 3| PLasTiC WATER LiQuip g
A RE ‘ (5 |53 T ol TP |3
/ SURF. EL: 3&/.% m |3 10 20 30 46 50 80 70 N
Firm Redilight Sand Clay m
— \ ——}
L &
- witn .ﬁﬁ\ﬂ?m O_Nﬁbu.;rm. H
below 7.6 ]
1 # Sigh ”
(ﬂ:N =¥ %\\ s \“h “\%ﬂ QWW _ n ] ﬁiﬂ%
mwa ) o V \ | |
N - Browwdhight Gray,i 3~ 2.0 w\\\kﬁ I‘h J_I &
|| ~w/silF sénms,i5 y | T LH
I v . s 1§ -8’
5] v Fermusdepesit is N7¢E |
[ ~ dork Q\b\ éelnw 20° ) ]
[ <] . w/ sand pec keds vm?is#\#\muro ] L T
| ] 20’ L
..WG - %_“N{ ]
_..J ht ﬂpvn\q m,zau M__+‘ . | ]
L E\u\\_@n;% Seams, 30-3¢4| — !
37] B-Dark Grag below 347 \m\v \*0 i “ __ 7_
— | T
] . | 1
6 - L 2 vafee- T
;
[ ~+ 34/ ks
] _
- 50 W lllllllll —_— - &N&b.ﬂmﬂa
] (Con Fnvee! o \ua.k\\uo..\mw
FNEIREAND PLATE 3¢



Form 100-5 {571 Jon h_@‘af\ju

LOG OF BORING NO. 2£3 (Cun/)

WersH Power aLanr

ChAsond, TEXAS
e COMHESION, TON/SQ FT =
— =z e © -
“ 12 (8 , i R 0.2 04 06 0.8 10 Lz t4 s
E®la DESCRIPTION OF MATERIAL [o | & ) v
a | & |3 2 | 5| prasTic WATER Ligup | &
w »n |Z W Fa LiMIT CONTENT, %, LIMIT o
o a |2 T @ + o
a 0 20 30 40 S0 60 7o
arl grsy m@-} st
; /o -
|qv\l N Rl
= SO|-6"7 IIHM
- &0
— e
4 | L1
[ 45 | M N;\Su _
i-E\maz& sfowe P.:\mw\q o'~ 32fwots |
|
L >0.
S - w/s ancl Stomwe scavs /735 ] A“ﬂv ]
— who T
- 28 W - Jm | | i}
= - SESES
| -
o] R
<0 ] I S A S
— N
£ 1,_‘ _ W | \\ﬁ
[ o] _ ]
847 i N A ‘
— T -
- | -
LwD- % g

COMPLETION DEPTH: 7.5 °

DEPTH TO WATER
iIN BORING:

DATE:

OATE: oy 37,1973

CLELLAND
GINEERS

PLATE

3¢ 4



TIEE

3

Form 108-5 (870 o Nn,’7

LOG OF BORING NO. 2 4&£7
WELSH Rower. PLANT
CAsont, TCxAR
Yo, ) U TUA
TYPE: w\.wm.w\“\‘_m\nuo»\ Location: See Lhit
. ’ E COHESION, TON/SQ FT -
- - £ b
o R I T 0.2 04 0.6 08 10 1z 14 3
E|l o |d DESCRIPTION OF MATERIAL [o (Zs —— e
a | E |z © | "< | prasTic WATER LIQUID m
i n |a F ko LIMIT CONTENT, % LIMIT o
o ® s 3|2 oo O + i
SURF. EL: J6 /4 & o 10 20 30 40 50 &0 70 u
] SHPE Tant Reed Sandy Clay — -
- w/SANd StreRks 478 ol 1]
L. b\n
|~ ] _ ) - N N O O T
B gt Crtpbeloo 70 | A P T
Y Tan ; RedfLight Gray Sandy S 1 , —
e lt.u\nth packets (o-17 /g L ]
) ¢ ll
= - E\.Dm_\_\qcrm Lm_oomlM\_él.m _h\mm\mo j
- \ -
eri M IE\D\bJ_ wa‘#__aum_mm\occ NQ\&\ﬁU\...{ . ﬂT
- 204 \rt\.ﬁ.m_\.aprw rvoddulesbelow 2o 7.
] ] I
Y ﬁ /1/R3/3% ]
o WQ| ] ]
| k m
L 2 | _ _
[ ] [ % + |
] ] R
I~ V\N 7 1 ) :
s ] -
..fl\w.b|
COMPLETION DEPTH: &5 ° DEPTH TO WATER C.oves aF ! ,
DATE: Lc\w 26,/973 IN BORING: wm ‘2.8 DATE: .\Q\ﬂ S50,/973
SEOATTEE ~ PLATE 57
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form 1083 (87} Jop No.z_‘-rdw-‘

LOG OF BORING NO. /4L
WeELSy Powse PLANT

| | Chson, TEAS
BThinta T e

TYPE: M\\M\b\\.\)@onr\ . LOCATION: Seee \b\mw\“ .N
N : E . COHESION, TON/SQ FT =
t 3 |@ e |* , 4 =
o [u (T 0.2 0.4 0.6 0.8 o 1.2 I S
e |d DESCRIPTION OF MATERIAL |[a 5| %% 7 o
a. | E (= @ 1.5 pPLasTic WATER Ltouip | &
w » |2 W WL LimT CONTENT, % LIMIT o
o i J 5 +-omm B + o
SURF. EL: @ 10 20 30 40 Ss0 &0 70
e | SHH red s \W&\.w\mv Qﬁw. I
?\ Sand \unnhn»w RN ]
e e T
WPz
— Red m_.\.._..,\.ﬁ:.\._ﬁm»t& ,
-\G.LQ —w/clAy _uonwm.xh ! YA s 20
fllrlcm (wﬁ\u&\_\_/.u h4 @\J Q\Ev.‘d.bxm&h
LS lupa ]~ ferrous godu es,19- 15
_ ~Shale layer, 16 - (6. S
J¢ - ! mL 2/
| v nnuv._)m\ Y
IWOI E\m..:@btmmntk,mm.fx@_m

.rlf.l.L,W% Gray SHy Five Sand \a\\&\“\b
S .IE\MT\__\PH .Uumminw\nmmﬂ.m; .

— - wysenfterd samd u\#n WL |
m@q

-y
=

(321J4 W S€EAms; 26~ 30, 5 /

Y. sELAF Gr. ct i !
G\NL\.\“,b zoﬁvxu.\.N*vslqtum !
VIN _wsavd Stove bedoza sofbgds

|

yin

-

COMPLETION DEPTH: 5.5 ’ DEPTH TO WATER Cave / o/
DATE: Jofy 26,,973 IN BORING: (. §* ~ 225/  DATE: .\t\w 32,/973

SR PLATE 38



LOG OF BORING NO. 249
WELSH PowsER. LLan7
. CAsOrs, TEXA
2t Semeny =
TYPE: .wﬁh&xi:&\\\\\m\% LocaTion: See Alolke [
H . COHESION, TON/3Q FT L
W o (@ r | . —_——— =
. 1 8 |w w | >l 0.2 04 06 08 10 12 14 5
I e DESCRIPTION OF MATERIAL (o [&5 e =
a | = |Z £ || PLasTIC WATER LIQuID g
w n | Z |ES LIMIT CONTENT, % LIMIT o
a ‘ 3]z LT -
SURF. EL: : o 0 20 30 40 80 0 70 o
el || SR 5L 9ht Gra o n H T
—— h\b& : L
oy i - rC\+mxwo.FhCoe?t\.mu A\\W\@
Yhe belowhS 1] T
o1z 7 Yz S
| 7¢- ] | T
L /S =3 e . !\.NM‘\N e | ]
vzl Taw i p el s .\N.M.htm,mxtnww h ] [
—— Wyclay pocksts “
2009y mm\.wmw_ %m\gﬁmu&& ]
Upy Ehdn:ﬁuh,w\tmrﬁuvlw\\mf N q
L aray Silb fine Seasf
e AT |.Um:. m. mA- li*.wfl{ . bp-4” |
[ 2] [ ] T “
2 :
— £ EEEES
E T
S ] 1] |
oy 1 _
IT “ 1
| | ]
= SESsssen
(A — |
T T {
-N«.ﬂ.
-.lmN.n
COMPLETION DEPTH: 2.5 7 . Coves )
DATE: ;\cv_w 28,7973 wzmvmq%mu%mwﬂm_v mhnﬁm 4 DATE: LQ\w 34, 973

PR GLELAND PLATE 39



TS

N %
Job N.

LOG OF BORING NO.AA-/
WELs Lower 2LANT

D\MB).\\ 7TEXAS
\\.
Type: 4 \t\a\. LOCATION: Seeer Lok £

_ . . - COHESION, TON/SQ FT i
(" d [ . PV S 4
g |u 5 lu 0.2 04 06 08 10 12 |4 3

= M a DESCRIPTION OF MATERIAL 3 _ . L . _ . _ =
o $ m ) | PLASTIC WATER LlQuip g
w | & (2 Fa LImiT CONTENT,%, LiMIT o
o ) 3 o & + !
/ SURF, EL: 10 20 30 40 70 w

7AN F Red Savdy ﬂ\x% -
...\L,..w htGray sRed

WisAnd stienks selows -,

T
J
4
N
RENENEE
NERREE
NERNENENAR
%m ENEEE
jRisasets
NERRBEEN

ETE R TR
TH_fﬁ ‘

TAws Red s Light Gray @ fag | T I]T i
“/silbesand shEnt beloy 1o T mm

“Brown i Taw below 13”7 o
Lt el

| 247 | ‘
BN EeEREREaES
- ERER= HWQW!HT
- 7 '_& _ ! I I #ﬂ
= ey RY:
-Q«n\. -
] ™ 3
-(n.UrQ.. 1
COMPLETION DEPTH: /&5 DEPTH TO WATER
DATE: &Q\w SL/973 IN BORING: DATE:

mmmmmmmmm PLATE



LOG OF BORING NO.AB-2
WELSH Povicr Prpasr
. CASon,, TTkAs
TYPE: \:,\&\Wh\.. . Location: See ok
_ " COHESION, TON/SQ FT -
._.” | (] w_l =
o -..m > b 0.2 0.4 0.6 0.8 1.0 .2 o
z el I DESCRIPTION OF MATERIAL £= L L L L L L =
a g = x| PLASTIC WATER LIQuID <
w n ® =3 LiMIT CONTENT, % LiMIT M
a 2 L O + =
-} SURF. EL: 10 20 30 40 s0 &0 w
7an S [ty Fows Sanel T
h.n_\Tchw Om.__uaf_*va L .u / ﬁHHHH%-IHH
el SEAMS ¢ partiwabhe low 1 ]
FS welny pArfinvg 3 I S
= fisases
[ - DavrkGrag Cla mm.#i@.i T T T 1 WW
-\,w\. rC\ ¢ c i H" 1_’
L 20
L oG ] |
- <O S T
= e
H.ﬁ NN
YRS _ — T ! I
e _ _ ‘ —
] ] “ -
L )] [ ]
20 i
COMPLETION DEPTH:
DATE: Jyg, £,/973 - “uzmvma%m_q%owpqmm . DATE:

mmmmmmmmm

PLATE 4/
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Form 108-5 511 yap ...,ZE'OJ{W

LOG OF BORING NO.A8-3
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SYMBOLS AND TERMS USED ON BORING LOGS

— SQIL TYPES SAMPLER TYPES
(SHOWN IN SYMBOL COLUMN) {SHOWN IN SAMPLES COLUMN?
Gravel Sand Siit Clay Shelby Denison Spiit No
5 Predominant type shown heavy Tube Barrel Spoon  Recovery

TERMSE DESCRIBING CONSISTENCY OR CONDITION

COARSE GRAINED SOILS {(major portion retained on No. 200 sieve}: tnciudes (1) clesan gravels and
sands, and (2) silty or clayey gravels and sands. Condition is rateg according to relative density, as
determined by laboratory tests.

DESCRIPTIVE TERM RELATIVE DENSITY
Loose O to 40%
.... Medium dense 40 to 70 9%
Dense 70 to 100

FINE GRAINED SOILS (major portion passing No. 200 sieve): Includes {1} inorganic and organic
silts and clays, (2) gravelly, sandy, or sitty clays, and (3) clayey silts. Consistency is rated according
to shearing strength, as indicated by penetrometer readings or by unconfined compression tests.

UNCONFINED

DESCRIPTIVE TERM COMPRESSIVE STRENGTH
TON/SQ FT
Very soft tess than .25
Soft 0.25 to 0.50
Firm 050 to 1.00
Stiff 1.00 to 2.00
Very stiff 200 to 4.00
Hard 4.00 and higher

Nate: Slickensided and fissured clays may have lower unconfined cempressive strengths
than shown above, because of ptanes of weakness or (racks in the soil. The nozm;.nm:nc
ratings of such soits are based On penetrometer readings.

TERMS CHARACTERIZING SOIL STRUCTURE

Stickensided ~ having inclined pianes of weakness that are slick and glossy in appearance.

Fissured — centaining shrinkage cracks, frequently filled with fine sand or silt;
usually Ttore or {ess vertical,

Laminated — composed of thin layers of varying color and texture.
Interbedded — composed of aiternate layers of different soil types.
Caicareous — containing appreciable quantities of calcium carbonate,
\ Well graded — having wide range in grain sizes and substantial amounts of al!

intermediate particte sirgs.

Poorly graded -— predominantiy of one grain size, or having a range of sizes with some
Imtermediate size missing.

Terms used in this report for descnbing soils according to their texture or gruin size distribution are in accerdance with the
UMIFIED SOIL CLASSIFICATION SYSTEW, 0s described in Technical Memorandum Mo, 3-357, Waterways Experiment Station, kiarch 1953,

ENGINEERS Urbu—lm L.A.
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BORING: P-1 peptH: 50 UNIT DRY WEIGHT: 109 LB/CUFT
MATERIAL: Hard brown and gray clay with  waTER coNTENT: 14 <,
sand pockets LIQUID LIMIT: 40
PLASTIC LIMIT: 20
-.WMO T T | A B B T
Initial Void Ratio: 0.494
Specific Gravity: 2.61
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e
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N
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o
= .450 /
<
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o
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N \ g
.420 / A 2
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™ 0
.400 /,.,,é 300 2
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Wl A :
.390 A 200 ©
RN e
~7 | N
.380 et S 100 &
.\._\\ n pd CHA Y [
& o
(]
.370 0
Q.1 0.2 04 06 0810 2.0 40 6.0 80 10 20 30 4050
VERTICAL PRESSURE, TON/SQ FT
CONSOLIDATION TEST RESULTS
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BORING: P-3 pePTH: 70

UNIT DRY WEIGHT:

109 LB/CcUFT

MATERIAL: Hard gray sandy clay WATER CONTENT: 18 <
LIQuID LIMIT: 27
PLASTIC LIMIT: 16
nGNO T T 1 LI L] 1
Initial Void Ratio: 0.544
Specific Gravity: 2.70
.600
.580
.560
540 [
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.520 <
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.500
o
= .480
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o 17 /
>
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VERTICAL PRESSURE, TON/SQ FT
CONSOLIDATION TEST RESULTS
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BORING: P-4 DEPTH: &' UNIT DRY WEIGHT: 112 LB/CUFT
MATERIAL: Stiff red and tan very sandy clay waTer content: 17 o
LIQUID LIMIT: 29
PLASTIC LIMIT: 18
.mNo ) L AL N T T
Initial Void Ratio: . 505
Specific Gravity: 2.69
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|
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0.1 0.2 04 06 08 1.0 2.0 40 6.0 80 10 20 30 40 50
VERTICAL PRESSURE, TON/SQ FT
CONSOLIDATION TEST RESULTS
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VOID RATIO

BORING: P-4 DEPTH: 50 UNIT DRY WEIGHT: 110 LB/CUFT

MATERIAL: Gray clayey fine sand WATER CONTENT: 17
LIQUID LIMIT: 24
PLASTIC LIMIT: 18
.500 e T _
initial Void Ratio: . 483
Specific Gravity: 2.6
.490

.480 r/

.470 P
A\
.460 N\

.450 i

.440
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420 < AN
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s
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VERTICAL PRESSURE, TON/SQFT

CONSOLIDATION TEST RESULTS
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BORING: P-~5 DEPTH: 30¢

UNIT DAY WEIGHT: 102 La/cuFT

MATERIAL: Hard gray sandy clay with sand waTer conTENT: 21 =,
pockets and partings LlQuiD LIMIT: 40
PLASTIC LIMIT: 19
oaoo 1 I T T
Initial Void Ratio: 0. 681
Specific Gravity: 2.62
.640
.620
.600
.580 ~
AN
560 LN
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o ™
= .520 -
= / \
o .500 .
3 RN
b1
480 /e/,,/ 300
/// W
\ L
. 460 ¥ 250 =
\ :
. 440 / 200 m
<
=
420 / 150 =
. \ 4
/ 0< e w
400 /A\w/ - 100 &
. , 5 <~ 00 ©
\ \@\ ™ _._N._
380 : d 2
. 50 i
18]
o
L
360 0
0.1 0.2 0.4 060810 2.0 40 6.0 8010 20 30 4050
VERTICAL PRESSURE, TON/SQ FT
CONSOLIDATION TEST RESULTS
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BORING:P-7 DEPTH: 24.5 UNIT DRY WEIGHT: 9] LB/CUFT
MATERIAL: Stiff light gray clay with sand  WATER CONTENT: 34 o,

pockets and ferrous nodules  Liquib LiMIT: 52
PLASTIC LIMIT: 18
M-No ¥ T LI S e o ¥
Initial Void Ratio: 1,021
Specific Gravity: 2.57
1.15
1.10
1.05
1.00 .
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0.50 1 i
ig
0.45 0

0.1 0.2 0.4 06 0810 2.0 40 6.0 8010 20 30 4050
VERTICAL PRESSURE, TON/SQ FT

CONSOLIDATION TEST RESULTS
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Form 063 5T 430 v 2

VOID RATIO

BORING: P-9 DEPTH: 29,5

UNIT DRY WEIGHT: 94 LB/CUFT

MATERIAL: Very stiff light gray clay with  wATER conTENT: 30 =

silt partings LIQUID LIMIT: 69
PLASTIC LiMIT: 23

.720

Initial Void Ratio: 0.705
Specific Gravity: 2,56
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. 660

.640

.620

.600

.580

. 560

.540

.520

10
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.480

.460
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o
COEFFICIENT OF CONSOLIDATION ¢,, IN'/ DAY
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VERTICAL PRESSURE, TON/SQ FT

CONSOLIDATION TEST RESULTS
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UNIT DRY WEIGHT: 100 LB/CcUFT
WATER CONTENT: 22 e,

BORING: P-9 DEPTH: 35
MATERIAL: Very stiff gray sandy clay with

sand partings LiQuID LIMIT: 37
PLASTIC LIMIT: 19
‘M-L.o 1 I T T T I
Initial Void Ratio: 0,679
Specific Gravity: 2.68
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BORING: P~10 DEPTH: 45'

UNIT DRY WEIGHT: 98

MATERIAL: Very stiff gray sandy clay with  waTER cowTEnT: 22

LB/CUFT
%

silt pockets LIQUID LIMIT: 38
PLASTIC LIMIT: 19
ONAO T ¥ T 1 L L 1
Initial Void Ratio: 0. 6481
Specific Gravity: 2.63
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BORING: P=10 pEPTH: 59" UNIT DRY WEIGHT: 111 La/cuFT
MATERIAL: Gray clayey fine sand WATER CONTENT: 17 o,
LIQUID LIMIT: 22
PLASTIC LIMIT: 17
.500 e '
Initial Void Ratie: Q0,465
specifiz Gravity: 2.61
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BORING: P~12 peEPTH: 20 UNIT DRY WEIGHT: 115 LB/CcUFT
MATERIAL: Red and tan clayey fine sand WATER CONTENT: 146 9,

with clay pockets LiqQuip LIMIT: 26
PLASTIC LIMIT: V7
immo L] T T T L L i 1 1
Initial Void Ratio: 0.445
Specific Gravity: 2.65
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VOID RATIO

BORING: P-34 pepTH: 18

UNIT DRY WEIGHT: 104.5LB/CUFT

MATERIAL: Very stiff light gray clay with  waATER cownTenT: 13 o
sand pockets and seams LIQuUID LIMIT: 31

. 640

PLASTIC LIMIT: 17

Initial Void Ratio: 0.618
Specific Gravity: 2,71
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N\
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Test discontinued due to

/1 broken porous stone
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VERTICAL PRESSURE, TON/SQ FT

CONSOLIDATION TEST RESULTS

100

PLATE 56



BORING: P~35 pepTH: 39 UNIT DRY WEIGHT: 111 _.m\o_c_uq

MATERIAL: Hard gray sandy clay with sand wWATER CONTENT: 18 <,
pockets LIQUID LIMIT: 25
PLASTIC LIMIT: 16
.520 e

Initial Void Ratio: 0.479
Specific Gravity: 2.63
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GRAIN SIZE CURVES
L. 5. STANDARD SiEVE OPENINGS IN INCHES U 8. ETANOARD SIEVE NUMDERS HYDROMEYER
32 % 1 % Y% Y Va4 & 810 416 20 30 50 70 10D MO 200
100 T T T YT T — Y i) T Sy L + Q
- e
N AN
90 - e 10
N A\ 2)
60 — \ 20
= -
14 ™, \ e
- N ; &
s 7 = o5
w L AL z
=z
. €0 / v g 0 3
o [
L s - 0 9
z r.\m_u S
re _/ =]
L % / &0 ©
-
4 \ =
rR._ 30 / 70 M
a w
a
20 R 80
10 90
Q - . s Y5 VS P PRI SR B ITE r a2 A N N 100
t0o 50 10 5 1 a5 oF o.as 00l  0o00S o.00(
GRAIN SIZE IM MILLIMETERS
[ GRAVEL | SaMD f
[ Coarse [ Fing { Coarss | Madium | Fing 1 SILT or CLAY
Curve Na. Boring No. Depth, Ft. Material
1 P-1 15 Red silty fine sand with sundstone nodules
2 P- 1 50 Hard brown and gray clay with sand packets
3 p-23 15 Red and tan sondy clay
GRAIN SIZE CURVES
UL 5. STANDARD SIEVE OPEKINGS 1N iNCHED U S STANDARD BIZVE NUMGBERS HYOROWETER
32 W 1 Yo 4 6 810 141620 30 40 50 70 ®0 M2 200
100 T T T T y—r T—7r T Prp———— 7 Tr—r—t ¥ T 0
0N | |
90 1 /. 19
/.AT 435 [—
80 ’ \ 20
\ -
= i I W
5 70 _ L
w | \ x
x # j
, 60 —_ {40 X
S | -
Z s | 0 3
= i -4
[ L g
= 40 i : 80 W
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20 X 80
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h
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100 50 10 5 1 0.5 ol 0.05 00l 0005 0.001
GRAIN SIZE IN MILLIMETERS
I GRAVEL i SAND {
_ 1 comrsa | Fine | Coarse | Medium I Fme 1 SILT or CLAY ~
Curve No. Boring No. Depth, Ft, Material
4 P-23 20 Gray silty fine sond
5 P-2& 8 fed and tan sandy clay
6 P-26 30 Tan fine sond
MCcCLELLAND
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GRAIN SIZE CURVES
U.5. STANDAKD SIEVE OPENINGS (N INCHES U.5. STANDARC BIEVE HUMBERS HYQROMETER
00tz ) % 2 Yo o 4 & w0 146 20 30 &0 50 T0 Ko 159 200 o
I T L I U ~ A v LT . T
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a0 1 e - 10
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80 Q&\ / W 20
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100 50 10 5 ] 08 o1 0.05 00l QOo0S 0.00)
GRAIN SIZE IN MILLIMETERS
[ GRAVEL | SAND ! SILT or cLAY
| Coarse 1 Fing [ Coarse | Meadium [ Fing |
Curve No. Boring No. Depth, Ft. Moteriol
7 pP-24 50 Tan fine sand
8 P-28 10 Tan fine sand
9 P-33 15,5 Red siity fine sand with ferrous nodules
10 P-34 30 Tan silty fine sand
GRAIN SIZE CURVES
U. S STANDARD SIZVE OPENINGS IN INCHES UL STANDARD SIEVE MUMBERS HYDROMETER
3 2 o0 Y W Ya & & 810 WMIE 20 30 40 S0 7O 100 MO 200
100 P Pyl ., T L e 0
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100 50 10 8 ] 0.8 ol oos 00l Qcos 0.001
GRAIN SIZE 1M MILLIMETERS
[ GRAVEL ] SAND |
1 Coarse I Fine | Coarse | Madium i Fina ] SILT or CLAY
Curve No. Boring No. Depth, Fr. Material
11 P-34 45 Gray sandy clay
12 P~35 20 Tan sitty fine sand
13 P-36 30 Red and tan siity fine sand
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GRAIN SIZE CURVES
U.S. STANDARD SIEVE CPENINGS IN INCHES U S STANDARD SIEVE NUMBERS HYOROMETER
3.2 Mo | M Y Y Y 4 & 810 1416 20 30 40 S0 70 00 Mo 200
06 3 . T " 1T T Tt T T T Q
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80 ! 20
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. GRAIN SIZE IN MILLIMETERS
[ GRAVEL [ SAND | SILT or CLAY
[ Coarse | Fine | Coarse | Madium { Fine |
Curve Ng, Boring Mo, Depth, Ft. Material
14 P-4 15 Tan silty fine sand with clay seams and gravel
15 P-4 15 Tan silty fine sand with clay seams ond grave!
GRAIN SIZE CURVES
U. 5. STANDARD SIEVE OPENINGS IN INCHES U.5 STANDARD SIEVE NUMBERS HYDROMETER
22 W i M Y Ya % 4 & @0 M6 20 30 40 50 70 loo 140 200
100 v e T T Tt T T =TT T 0
.I.-.H.l., T
80 —_ R e et 4 I . 10
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m 70 RSN R Lt MR ECIE
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= x
i - - 1 Ft1 m
£ 40 L SNSRI 8 A 60
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5 30 e ey - - @ - I 70 M
o s PR I . FESTAS B S e ¥ e - —4 — ul
o
20 s T U , L a0
10 Ty = Ny RR - 90
ollL , . L . L S S I 100
. 10Q 50 0 5 ] 0.5 ol 0.05 00! 000S .00t
- GRAIN SIZE IN MILLIMETERS
| GRAVEL | SAND |
| Coarse | Fine { Coarss | Madium | Fine | SILT ar cLaY
—-— Curve No. Boring No. Depth, Ft. Material
16 P-5 15 Tan silty fine sand with sandstone nodules
i7 P-5 15 Tan silty fine sand with sandstone nodules
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complets the Wopx.

2-1.2  Serrvices of Testing Laboratory
2-1.3 Sain Data and To

2-1.%  Rerizval of £0d and Topsail

2-1.5 Excavatjon

2-1.6  Compacted Fil1

2-1.7 Equipment

2-1.8 Fi1l Placement

2-1.9 Backfrill

2.1.10 Excavatlon & Fi11 ror Corrugated Motal Drad nage Pping
B-1.L2 Drainage Ditohen

2-1.12 Bedding Course for Riprap

2«1.13 Rlprap

2-1.1% Grading

2-1.15 Seeding

SERVICES oF TESTING TARCRATORY
¥ill be furniahed by Purchaser fop use in comection with contro)led
coapacted rill, as specifieq in Article 6.2 of Porm 171h.

SOIL, DATA ARD TOPOGRARTY

As wpaeified in Articla 2 of Form 1714, Drawings ave incloded, snd
borings will be available ro inspectlon at SECY or HeClelland
Engincers at Hgton, Texas.

REMVAL 0F 50D AxD TOPRSOIT,

"B apeciflet In ir ticle 5.6 of Fom 17k,  Stockplle topsadl on
21ia, vhere ard as reqeaated by Purchaser's Tepresentative, for
iater reuse. Tispoge of &od on eite 8% requested by Purcheter's
reprezentative,

bid for overhaul por yard

¢ Ulcation is here [{
s lhbc:uﬂed m'u:'eﬁ?"
from the




2-1.5.2 Area of stockpile shali be eleansd of regmtation ang laposed of
48 spocified in Article 4.5 o1 Form 171k,

2-1.5.3 Dewnteri : AR specified 1n Article 5.3 of Form 171h and as
l.ndiu on the daxign dracings, During course of the Wonx,
Contrastor shall eaintain mafficient Slope in excavation snd on
i1l area to pemit draioage urmrnmntgrmd-unhmq
& dry warking condition.

2-1.6 COMPACTED FILL

2-1.6.1 Confory to the applicable requirements of Article 6 of Farm 1Nk
-and requirements bareinafter apecified.

Class gnd Type: Dneorﬂnet‘:lllm.ngu indicated on the drewings:

8. Class 1, Regular Compacted Pil1, Type BCFl, Cramular Naterial,

b. Claas 1, Begular Compacted Fil11, Type RCF2, Cohegive Materiel.

©. Class 2, Controlled Compected Fill, Type (C¥1, Gramlar Material.
Clans 2, Ccatrolled Comparted Fi111, Yype co¥2

Tock larger than nine (9) inches
placerant and caepaction.

Sompaction Donmities: Dike Fill shall be 1oozely placed in
layerz oot exmeed tan {10} inches. Each layer of fil1 shell
be thoryughly corpac sheepafoot roller or

and through snff).

tninmtlesathm'ispermtnrth—nn .

¥odified Proctor density in aceordance with ASTM Test m557, lateat
edition. Compaction ahall ba Perforaed withie 2+1/2 percent of the
opltinm mnigtnre content.

2-1.6.5 %! of Drpenie Materialsy: Yegetation, anzanie material, and
other Toveign materinis renoved in preparation of subgrade

an
Specified in Avticles 6.3.3 i 6.4.3.2 of Fom ink, Ihll]'. ba
diapazed of on the site py Tequested by Purchaser®

8-1.6.6




2-1.7

&
INGINEC RS
cmcaso

LI1 PMENT
used for Conatructing 111

2-1.7.1 Loupaction Bquipment:
may eonsint of wny type norwally Consldered suitahle to construct
hi

enbankeents ror dans or ginmys. Majn Conpaction equipment,
lncl.ud.lng heavy pnewsatic tiread rollers, sheeparoat rollers,
vibratory coupnctora, shall be subject to Spproval. of Purchaser's
representative.

4. In addition to the foregoing equiprent, Contractar ahall have
the Tollowing cquipment srailable at the Wopk:

‘a.l Power tampers to he used for conpaction of waterial in ATeas
where it ig impractica) to uge g Tollar or tractor,

..2

that
Streaks or layerg of waterial differing
or gradation from surroun
and plaeing operations
Compacted fp

Ecarified ana wolatened
tative doternines that




& LAY

'"ﬂlllll'
Ao

removed and
and/or tripmes

2-1.9 BACKPTLL

2 Material chall pe fAmS a1 indicated i Artfele 2-1.6.3 for
ted Pi1],

EEDDING Covmse FOR RIFRAR
et JOR Ripmap

2-1.12.1 Material:




x

R 4
Riprap sha1t consist f guapy
from atructurs} deafectn mng E
Conlaining thale, unzyuna sands
which will

€. The moist unge velght of riprap shall not be 1egy than 164
¢ faot.

Pounds per cybj

2-1.13.2 8ize ing Gradatian
S2i2.and Gradatian

a.l i 50 by,

8.2 At leagt 25 percent greater tha.n..-.......-...‘ém 1ts.
45 percent - 75 percent fyon - uo.............ao-xzo Iba,
ot wore than 25 percent lesg thun.......'.....SO 1ba.
Sand and roex dust not more ﬂlan..............s Percent

€radations wiy) be conaldereg for the
the desireq Performance gt lean
Proposed, 2ize ang

TS3 .7




Riprap shal] be
equipment which ope) to p

of material §pn approximately jts final position without
further Treworking, and without excessive helight of drop.

Placemont operations, ineju,
transparting, nhall be

Produce p reasonably wel}l Eraded mass
percentage or voids, free from objlecti
stones and clusters of large atones
regular finighea surface.

Riprap ahall te Placed

and grades and to the

dravings., The riprap g

thickneas in ne speral

the miniwm at any point. Hand placing
way be required, but only to the ertent
rezults specified foregsing.

4. In no case thall a bulldyzer be uzed in shaping the riprep
21opes.

2-1.1% Grabmm;
A3 specified in Articre 8 of Fora 1714, ang an indicated on the
drawings

2-1.15 SEEDIRG

2-1.15.1 an slupes and Surfaces, as indicated on the drawings, shall be
Seeded as hereinarter speci fied.

2-1.15.2 Topsoil:

&. Material: Approved topaoil I'rom topsail previously excavated
and stockpiled on the site or approvea toproil from sources
olf the Property or hoth,

Pleeingy

Spread topsoil efenly to a de
ceompaction, shall be § inchex,

or tapssil ta exXcessively wet or othervize {n any condit on
detrimental to the work; ir existing surface has becwme
hardened or crusted, rake or othervizse break up to provide
tond with layer or topasil,

Artorlminghuboeneapl.eted r-leupandmchrga
clods, atanes larger than 2 imhes'tu any dimensfon, roots,
stumpa, and other litter or deletericuy waterial,




Worie

b.3 Completeq finigh &rading wha)y Prow{
indicated el.emtlou. STO8E rect;ng and
drained ang free frog Pockets op high Spots, gang roved
for Subzequent fcrtuizing and feeding operations g mn-ne,.
Bpecified.

2-1.15.3

a. te !  Ready.mlxeg materia) having an amlysis of 15-8-8
Tic acid ang watey
Containsrs with welph
indicateq

2-1.15 &

Sesd;

———

Beed ahaly pe un-Holted Be
with Pority ang

hall comply with ayy applicable
Texap and op u.s,




Ash Pit Dikes

2-1,15. 5

Estimated Quantitiey; 1,000 cubic yardy excavation {conwnon) )
—aty

97,000 cubic yards excavation {core treach)

100, 000 cubic yards excavation (discharge fwme)
-"—-“'—-_____
1

rip-rap (rock)
(Layered rock p2n thick on &1 dapth gravel
base and 4" thick sand bage)

quare yards rip-rap (Conc, CL B} - Same
10, 000 Squire yavrda topeoil (4v

thick layer)
10 g Tds fert(l . » !
2000 mnl'r:‘::h' ertillsing, veeding mulching,




DIVISION 2 - TecuwicAL a 1REMENTS
S L s TECHNICAL REQUIRSHEN
y L CLEARING AND CRUANING
TS L LLEARING AND CRUBBING

2-2.1 SECTION SCOPE
=2 SCUPE

2-2.1.1 this Section of the Specification ine
ing, as indicated an the dravinga,
Article mmbers Indicaved, or ag r

2-2.1.2 Requirements of Division 1, Gen
WORK under this Section 2-2,

2-2.2 IREF REMOVAL ARD CLEAR I

2-2.2.1 Conform to applicable Tequirements of Article 4 of Form 1714, and to
Fequirements hereinsfrer specified,
2-2.2.2 Tree Reserval:
8. Clear and gryb all trees In the following arean.
L. Dikc horpow arcas,

2, Within the toexs (ehe sntice base) of leke and gon POl dikey,

trees withion the take and ash pond dikes shall by aheay
At ground level,
Remove and dispose of off the site all partially buried logs, doun
timber, enags, brush, hedges, bus and all other vegetation or
organic material, all] rubbish, dedris and other foreign or ob jec-
tlonable material above ground surface,

d. Rewove all floating debris in SUaEpY aveas amd dispose of off oite,
Cut all trees io Suanpy areas as directed b7 Guner’s Engimeer,

2-2.2.3 cLEARIMG
&, Contractor shall bave ful} PTOperty rights to all Clmber cut by him,
#rd may scll, off the site only, aly rchantable tinber which b
HMerchantab) cither on the site or
off the slte, ith Purchaser, bue thall all be remmeed
Erom the ajve hefore completion of the WomK,

2-2.2.4 ESTDUATED QUANTITY: 32 actes clearing

#2res clearing and gtubbing

2-2.2.5 masIs FOR PAYMENT: Price per acee clesring

Price par acre clearleg and sTubbing

=2-1
Final Page of Sectiom 22 y

. TS3.1




BT - DNIT #1
e L LY |

1C TVER Covpayy

he fallow-
under the
E the WORK:

‘0 the

Eervices of Teating Laboratory
2-4.3 Class of Concrete
2-&.4 Comenr
2-4.5 Fly Ash
2-4.6 llnur-l!d-ch‘ Aduixtores
2-4.7 Relnforcing Stee]
2-4.8 Formsark
2-4.9 Cold Weather Placing of Concrete
2-4.10 Bae Weather Placiog of Concrere
2-4.11 Concrete Findshes

2-4.1.2 Requiremeats of Divixion 1, General Requires mis, aleo spply ko (1)
. WORK oader thix Section 2%,

2-4.2 Sml@ OF TESTING M!ﬂ'lm\‘
Thesr services LU be (urnished by Porchaser, ag Speciiicd Im Article L)

of ¥orm 1715,

2-4.3

CIASS OF cowmeyg
Class AA (alr-mtrlh.d), as specified jin Article B of Fom 1715 for al}
VORK, unless otherwise iodicated,

2-4.4 COERY
2-4.4,1 Ixpe: As apecified in Item 15-1A, Table 15- af Form 1N13,

2-4.4.2 5 2 Oaly cur brang and Source of comear ahall be wacd
for all concrete WORK.

2.5 FLY asm
i As specificd |n Item 13-3, Table 13-1 of Form 171, tZsept
ASTH 5 vd Specification Designution shall b revizsed 1o
ASTH Cs18, "Fly Ash ang Riv or Caleimed Sateral Pornolomd for Cae in
Comen 'mthhucl.-chulhuhbpl.




L]
ENGINEERY
L ]

2-4.5.2 After source of fly ash has been lmitially approved, changing of Sourey
of fly ash wil! aot be permitted withour approval of the Contulting
Engineers.

2-4.6 "ATEK'HSC ADHLXTRES
Use of any vater-reducing admistures will m__&m.

2-4,7 REINFORCIMG STEFL

2-4,2.1 forcing: Domesrie steel,
Item 15-1E, Table i5-3 of Form
the applicable

2-4.2 Spl 1< H

Table 1529, Page 15-6

"Relaforcement Lap Spli

forclag shop draving Setting plans for che
lengeh of lap For each Bar.

2-4.7.1 Hea ] inforeiaz: Heating of relaforcing for bending or for any
other Purposes w (3 -

In addition to Tequirtomeats of Articie % of Form 171%, also canfornm tn
applicable requirvments of ACY M7, "Recommended Fractice (et Comcrers
Formmeork™,

2-4.9 Ui

2-4.9.1 In Place of requiremencs specified fu Paragraph 10.3 Article 10 of
Form 171%, the requiroments of ACY 38, "Recommended Practice for
Cold Ueather Concrrtlng™ shal] Bovera cold weather Placing of coacTete,
nless otherwine indicuted,

2-4.9.2 Areencion is es «l of ACT 308 for alninam
and saxismoy 2 o reote,

Q=dny
Fimal Page of Scotion 2-4
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ASH PIT pires
MIlEm P MLAXT

3 ~ XIT #L
%

T-5.1.2 Requireneney of Mejs
L 14

lom I, Semcva) l-n-hnmu.
under this Secki

A0 appls to the
om 23,

2-5.2
2-5.2.1 Frovide al) Eromr

Ternived for the L. l-eldl-.. dut mop Umried g
§romt for the 0 ovimg ;
8. Aacher bole g

Tea,
b. Base platen,
2-3.2.2 Parnish

Place aatifreery Soluticn for aachop tolt alteves, 3y speoufied I
Fotm 1737 amd Acricy, .15 of Pory a2,

in all sy tolt eleewve.
ot ko fame rqulremeary specified for cojg weather rlacing of B 2 Y
im A-tigle 2-4.% of Seccion 2-4,

o
Conform to AT &

eguir
im Article 2-3.19




Mmgum
ucenn

ASH prr PIXES
YELSH FLAN

POVER I - bwrr ¢
SOUTHVES Togy ELECTRIT Poury COFANY

DIVIS ron 2 - IECHNICAy.
L W SN

2-6.1 SECTION SCOPF

===t¥ Scopr
2-8.1.1 This Section of
» A%

[3

e

the 5
lndirlted n

of DMvyyy lon )

Generg] '-unll’ue.u
Under phyg Fection 2-0‘.

» also apyp, to the

ded : Provide all Applicable work tocludeg
and 411 Mot lar vork &

under Article 4 of
erefn pecifjeg or lndlclted on he
d
teat oy (‘-al\ﬁmhl ' Galvang,
casg iroa),

e all n

Tequir

lscey

Lao-ogy Ttecluork (e2cepe
EREOES g Article 2-4.8,

For sllvaahln;

a. Go.tr-rctnr sha)] Prowids 4 for the » an
Spocificg In Articly 1., thay "aterial akal}




tNl’Nllﬂ
e )

he ASTH A1)y for thregded rody
all nyes far ASTH A3y threaded

Fligs: M plac,. ol Lardugod

e, proe id.
1/8 in, mmaller jq disater

tighe £le; shop op flald
| JETT P Plugs suapy be ag

2-5.5.3 on ho;
07-4 of Fora 1707,

2-6.3.4 M: Provide 4 iy boles in
Fewdy Attachewnt ¢ Toomark,

2-6.5.3 3
2-6.5.4

Specitied in Article 74 of Form 172,
2-5.7 FAINTTN:

2-¢.2.1 1ogene: Clean ang FMAT 2l forpong uuin. A% speclticd (g Axticle 3
of Form 1796, CXCRPL the tnllwl.ng:

243
Fai Page ot Section 2.5
]

TEI.n




&
SHCInErga
CChay

ASH pey
VELSE

PMER FLANT - imery 97
s%
DIVISION 2 - vecumycay REQUIREMENTS
SECTION 2-7:  mearsace NoRK

2-7.1 SECTroM SCorg
== HPE

2=7.1.1 Thiy

follou~
cified (under

roperly Complote ghe
2-7.2 Cencral

2-72.13

2-7.1.2 Roquireneat g of Divigfon 1, Cenera .-l'qnil'helltl. alan 4pply to the
under thig Section 2-7.
2~-7.2

Repablic Steel Corporation

mmlmg Curtmtlag Cu-pnly
Pipe or plpe-tn-h. izea aad Euges, ap
® metal copper bearing Steal wigh

bl. As Ipeciticed (g AASHO

s,

. Corrugation Pltch 2-3/4 io

Contfmung, loek gy

Fabricare s o picy monor
oter ol pipe Q¥ Lo create -y




s Rtavel op ¢on
» Wwith 1k 3, mexinme sizs,

ine of plpe, Place 1
2 in. e compactiom.

to grade uyep telect, Eramolay Material,
= PMlace jq layers g9 Iprcifled

1 Iree of rocks, Barg ivmpe
v Claders gp Iroxen fqpy,

2-7.4

2-7.4,1 Constryucy Sanboley of Precast Concrete, Complete wich
and tovers, Btepa, etc., & indicated oo the dr-llm
Specified,

ret

Caat irom framey
and g9 Innelu!tcr

Tubber Congreesion
Flroments of ASTH

Cine, “Speciiicy.
te Manhnle Msors ond Tope™ and 1o




WG
tl‘ﬂlhgt..
SO

ted or as
ts and all

2truct ooy

€. Loadiny: Beaign
| d. Precast Elemeny:
Ed
"It.lm.l 7
in accordance

dl. Bage: Closed-ena

PIPE tyPe vith bel} gng,
92. Rog Sect

lons for Waltae:
ua
beds may

L of pipe

1

Tanmlar 1117 '
® sand, ox

e in

T materisl,
cified

fth.jh'

111 at
atial)
d f1]1,

€atch buaing aTe plumb,
€. Installation

2=7~3
of .“uw a_,

™8y .19

l.'i.ul Page







od embankment shall be formeq to the
sections, slopes and dimensions ag shown hy Drawing,
5-148 and S-149, :

Sections, slopes and dimensions mMAay be changed by the
Engineer at hig discretion,

the alope
to I verticar).

Genentmg
designated by t
lined undep

Contractor's expense,




M.BANKMENT FOr
TING PLAN

T ELANT AREA - conrp

G. The e

before Payment wi) be rnade
for overhay),

Eutinuted Qtnnlit{en:
105. 000 cubie Yards.
86,000 cubic yapd,
—a

for Payment.

excavation

= embankment
L. Bagis

Price PEF cubic yarg eXcavation
Price PeT cubic yapg [ ot

8 por Yard-quarter overhay|




QUANTIT Y SHEET
{For Contra s Information)

""-“'-?fi'f"ﬂ'-""“.-.—f*"“M’*""'ﬁ'f" 2 oL . okt '. ' A5t
- Cgor Stto @“ & ’ﬁ Erab,
—Ams  Compt.  Dikes
clﬂll’lﬂ' ” - Acra T o - 32
Clearing & Grubbing . Acra | 2 . 20
Re.Grobbing LS e —ie
Excav. {Comm, Unclassifind) cY 543, oy T 1,000
Exca-ration{Core Trench) ’ CY : ., 97,000
Excav..tion (Discharge Flume) cY e 100,000
Stockpile Topscil 2,060
Embankment (Denaity Control) cY 16’0.
Overhaui YQ 12,500
Placing 9&v din. Stee} Condunit LF
Structural Excavation {Culverts) CcYy -———
Coacrete {C. LA, (Headwalla) cY ~—
CMP (8 gauge){Bitwm. Coated){ 720 dia. )
CMP (8 gauge){Bitum, Coated){6g" dia)
CMP {10 Bauge}(Bitum, Coated)(48" dia. }
CMP (12 rauge){Bitamn, Coated){36" din. )
CMP (12 zauge){Bitymn, Coated){30" din, )
CMP (14 Eauge){Bitam, Coated)(24" dia, )
CMP (Arch)(36"t22“)(l4
CMP {Arch){ZZ"le")(M
Rip-Rap (Rock)
Placing Topaail {4 Compact, )
Erosion Cantrol ( Seeding, Fertilizing, mulching|
and watering)

bl S

- W
h

5
6.

i

=

SEEELEH

Rip-Rap (Con. CL B)(4")
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Crtang

STANDARD EPECIFICATION pox
EARTiNoaRy

(Form 1714)

1. Geng
1.1 Earthwor

1.2 Where the tern, “an Indtcapegn o “indfcat eg ATe uged §pn thig ftamdary
Speci!icatl Y shall meen “an shown,, noted, celleg for or
Specifiag",

llldlc.tld
SPonsoring Mencles wi)) be made 1 Heordence With the aph
indicuteq:

Amectcan Soctlety fop Testing and Materig),
Srandara Speclﬂcatlm.

Anerican St endarde luoel.luon Standarg
Spe:ltlcau.mu.

Avericen Aslocutlon of Seate Highugy
Officiale Standargd Smll‘lcnlonu.

2.1 sol} Data: p,

indicate ch

Contrlctor
llwesusluon-. but geme thalt be mnady

2.2 'I'Opography: Dravingy fndicate elnntom. diuenstona M /or crosy fect long,
Proflles apg Conteur lipeg of nlutlng Rround . This lntor-ltlw l'urnl-had
for Contracror 'y Convenlence; (g using ir Contracror Assunes the tisk, g
hurcluser and the conuultlng Englneerg 8tune np ruponnlblllty for ScCuracy
of tnformaeiag showmn thereon. Contractor Wil he Permitted o nake his oupy

8#ticn of topo.r-phy during by Petiod, by tome shall by nade ar
0o coat po Puuluur.

Yom existing base Iines dnd hench
Correctnass of Such liney
NORK ¢o such lineg end BCades,




il dnd

I .

sk
e A

e

Btades during

lleve Com-
B Enginetrs of mmy dlﬂ'rrﬂrﬂ in
from thay tndlca:ed. vherevey such d!fl!l'tneﬂ

NE excavayj

be clea
Etubbing o

8hated areas wyyg

°n ar £iq) wark, areas g which auchk work
red, Rrubbeg and the top mpy} and
fomoval of top agg

s0d Témowed
1 ang #od gshatfy be done e~
houe apacifie *Pprovaj _

Y so0 indicate,
odicateq sad

be !pﬂ‘.‘lfl:‘llly 1
' ENCavation Nork

hces, etc., i
Indicateq in
ORe.
not o daag, othe

T trees or other
oY damage txisting BlIucturey Sl
ard to traffic op Iife.
1 ang disposygy of
ectionabte Datep
be useqg only 1 pecif
1 pplicable lavy gng saf

"E Operaziong shal} g,

Ite unies




ning &y Pateriar, fecurye PEroval »d Putaipy Erom,
af lationg of a2y -ul:harluq Sad g13 Puldgg,
}urllilcnlioq In areq of .

vhen ¢, Suitable
. og In such locas fog, o2 o
Caugg leage fire risk,

Burp ae Toughiy and tmpletely 20 thyy
redurog 0 ashes, with ng charreq

rematng S and

buseiph)a ®iterfaly difrq

€lumpg Ay be by

1 of Top ot} and goq;

4.5.) Top so1) "md gog sha CEmOved Paxt af XCavation work
the Job g5 ™icaty thae top
€ Femoyeq r ® by Cong

emoved foy Teuze, ¢ shall
Up, and Stored in 2 auitahy), md wel) prog
%.6.4 Ir top xai} and /oy 2o §g lndltated L0 be Teuged by Ql-:uetor,
and £

all Ecegy Stockpq jey rmlnlq on COmpletfon of omy shal) g, re-
oved ang dispoaeg Of off rhe Prnigey nlesy Otheruiy, euent ed,

1 ineldmul elnrlng. an SXCAVAL | o
+ ali prouct(on Ling, aborlq.

L]
g, and Preparatfon of lnrll. aTrwag
*nd comples, the Worx, Fegatdless of
» and Fegardlug, °f Rature of Riterigly
a1l by Perlormeg only 1p Specit|eg
oga.

L




and
Juired for safgp

Frotecy Lton
shorj

ign tn'urary SOl (Tl g
=d ahalp Sabaie g,
Theze dr-:lugs chall b

L thereor
all dagy 00 Vhich ghe dea
R guch vork chaly be lutalled Ut il o),
v and pp. vork shapy be done
SPproved drnlngs.

WProval 3y
oaly in Sccordanc e vith they,
3.5 Earth

¢ Overbregy sha
vertiea) face,

N3 carriog below
il TR




Y Comcrere N R0LL phg, wi
the,

12 abgory wag,
¥ wat wirn clean “ater

or neﬂﬂ;n. ®Cavating maker{aly MNitable (ip
Ineery for gip) or backei)) ta W ictey

Sl Frroveg, o prenigy,y Vhery .

T fi11 of WI.II. the

mmmltah
ltou!,uuv;n.bh‘

Suitably g
wil}l indisary




PeCt [on to mee
tully Complied ugy),

~11.8 I'll:!ot shaly ra

be dllmu
exc

of off Premjges Frocne gy
nlt!l; 't“‘l‘lllng of
od, Sy

SO r] when
58 ‘t"tlpj 1 M
|

=2 oy
ﬂlm

od Fecord of Mlost.
er, omg shel) [y




] &unuur shalg Auin 4 m
af I!:‘tlun. &d ghag) alay ‘lhl:(:.
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NO._ 30001 E—3088022.5268
N—7085417.3416 ELEV—344.02
E-3087023.3084
ELEV—347.31 ”
GRAPHIC SCALE 1'=100’
0 100
AD-6
4
AD~8
X A
BORING
B-1
&
B~2
4
B—4
AD—9
4
)4
BORING
B-3
4
B-5
30" HDPE
F/L=340.37
4
AD—13
78 STEEL
_F L=358.78
AD=10
4
AD—12
B—6
)4
Monitor Well Coordinate Table B%Iily@ &
Northing Easting TOC Elev | TOS Elev | NG Elev | Descriptor THE BEARINGS ARE BASED ON GRID NORTH WITHIN THE "TEXAS AD11
7082649.9588| 3088986.5724 333.28] Not Shot| Not Shot AD—4 COORDINATE SYSTEM OF 1983, NORTH CENTRAL ZONE’, NAD83 (CORS96,
7082723.4133| 3088944.5928 342.85 340.01 340.19 AD—4A EPOCH 2002.0), WITH A BEARING OF NORTH 87 DEGREES 57 MINUTES
LEGEND 7082736.7044| 3089027.6153 333.23 329.60 329.55 AD-4B 35 SECONDS EAST. THE COMBINED SCALE FACTOR TO GO FROM GRID TO
_— 7085241.9050| 3087322.4546 346.33 343.42 329.31 AD-6 SURFACE 1S 1.00012. THE FOLLOWING CONTROL MONUMENTS WERE USED
7085379.0300| 3088971.0772 350.82 347.90 347.86 AD—7 TO ESTABLISH THE BASIS OF BEARINGS:
7085141.5536| 3089572.1473 340.01 337.20 337.53 AD-8
E OVERHEAD ELECTRIC LINE ;824833.293 388927605?2 %43'8? g48.51 ?8'%% AD—?O CONTROL MONUMENT NO. 30001 CONTROL MONUMENT NO. 30010
4028.9574| 3089541.4 43, 40.24 40. AD—
EDGE OF WATER 7083806.9737| 3089153.7064 342.18 339.55 339.61 AD—11 N-7085417.3416 N-7085452.936/
7083999.2913| 3086633.7159 369.33 366.58 366.27 AD—12 E-3087023.3084 E-3088022.5268
- = = — EDGE OF GRAVEL 7084143.6675| 3088844.9078 347.00 344.15 344,12 AD-13
7083404.2266| 3088923.7792 345.43 342.72 342.32 AD—14
""""""" STORM DRAIN 7084922.52931 3089410.4800 339.67 339.95 339.87 B-2
PR 7084518.8188| 3089354.9016 340.63 340.89 340.74 B—4
WOODLINE 7084252.5216| 3089539.8565 339.98 340.29 340.22 B-5
7083322.5883| 3089368.3732 340.10 340.42 340.44 B-6
e e TOP OF BANK/SLOPE
TOE OF DITCH/SLOPE NOTES:
———————————— 10" CONTOUR INTERVAL MONITOR WELL &
1) TOC ELEV DENOTES TOP OF CASING ELEVATION
mmmmmmmmmmmm 5.0' CONTOUR INTERVAL 2. TOS ELEV DENOTES TOP OF CONCRETE SLAB ELEVATION
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1.0 INTRODUCTION

In November of 2010, Freese and Nichols, Inc., (FNI) was retained by American Electric
Power (AEP) to perform various hydrologic and hydraulic calculations to determine the
hydraulic adequacy of the Primary Ash, Secondary Ash, and Bottom Ash Ponds for the Welsh
Power Plant located near Pittsburg, TX. This report summarizes the results of the analysis for

the 10-year, 25-year, 100-year, 25% PMF, 50% PMF, and 100% PMF events.

The three Ash Ponds are situated immediately south of the Welsh Power Plant on the
west side of Welsh Reservoir. The general location of the power plant and associated reservoirs

is shown in Figure 1.
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2.0 HYDROLOGIC MODEL DEVELOPMENT

2.1 BASIN DELINEATION & CONNECTIVITY
The hydrologic model for the Welsh Power Plant Ash Ponds was created in HEC-HMS®

and consisted of seven total drainage basins, as shown in Figure 2. The total drainage area
modeled is approximately 0.695 square miles, or 445 acres. Two basins, labeled Primary and
Power Plant, drain directly into the Primary Ash Pond. The Ash Storage Area was divided into
two drainage basins — Ash Storage Area A and Ash Storage Area B — based on a December 2009
survey of the area. A small portion of the Ash Storage Area, along with a small wooded area,
drains into the Bottom Ash Pond and is shown as to Bottom Ash in Figure 2. Additionally, the
area inside the embankment for the Bottom Ash Pond is labeled Bottom Ash and drains directly
into the reservoir area. Finally, the basin labeled Secondary represents the area draining to the

Secondary Ash Pond.

Each of the seven basins and three reservoir areas are connected in some way and form
an intricate system of connectivity. The only discharges from the Primary Ash Pond flow
through a drainage canal to the Secondary Ash Pond. This canal flows from west to east and is
controlled by a weir box control structure. Discharges from the Primary Ash Pond emergency
spillway also flow into this drainage canal; however, these flows enter the canal downstream of
the weir box control structure. Runoff from the Ash Storage Area also enters the Primary Ash
Pond via a small sump area with a 24-inch culvert. Rainfall is routed through a small ditch
around the perimeter of the Ash Storage Area to this culvert. The principal spillway for the
Bottom Ash Pond discharges into a 30-inch pipe which transports the outflows to the Ash
Storage Area ditch. These outflows eventually discharge into the Primary Ash Pond. The
emergency spillway for the Bottom Ash Pond discharges freely into the area downstream of the
Welsh Reservoir emergency spillway. Finally, the combined flows from the drainage canal enter
the Secondary Ash Pond, which has both a principal and emergency spillway. All discharges
from the Secondary Ash Pond flow into Welsh Reservoir. Spillway capacities are discussed in

further detail in Section 2.4.
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2.2 HYDROLOGIC PARAMETERS
The HEC-HMS model incorporates the NRCS Curve Number and Unit Hydrograph

methods for each basin. In this model, the curve numbers were based on hydrologic soil
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 NRCS Soil Survey Geographic Database® (SSURGO), and land use dataset was obtained from
the USGS Seamless Data Warehouse® in the form of the National Land Cover Dataset (NLCD) for
2001. Spatial information 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) Il.
These values were incorporated in the model for the frequency storm events, such as the 100-
year storm event. In accordance with TCEQ recommendations, AMC Il was applied to the
model for PMF events. This represents a worst-case scenario with the ground fully saturated

prior to the PMF event.

Table 1 - Curve Number Calculation Matrix

NLCD Classification Curve Number (AMC II)

# Description A B B/C C c/D D

11 Open Water 100 100 100 100 100 100
21 Developed, Open Space 68 79 83 86 88 89
22 Developed, Low Intensity 51 68 74 79 82 84
23 Developed, Medium Intensity 77 85 88 90 91 92
24  Developed, High Intensity 89 92 93 94 95 95
31 Barren Land 77 86 89 91 93 94
41 Deciduous Forest 36 60 67 73 76 79
42 Evergreen Forest 36 60 67 73 76 79
43 Mixed Forest 36 60 67 73 76 79
52 Scrub/Shrub 35 56 63 70 74 77
71 Grassland/Herbaceous 39 61 68 74 77 80
81 Pasture/Hay 39 61 68 74 77 80
82 Cultivated Crops 67 78 82 85 87 89
90 Woody Wetlands 45 66 72 77 80 83
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The only input into HEC-HMS for the NRCS Dimensionless Unit Hydrograph is a lag time,
which is 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. Note that AMC Il corresponds with the curve numbers used in the
frequency model and that AMC Il corresponds with the weighted curve numbers used in the

PMP model.

Table 2 - Basin Parameters

. Area Lag Time Curve Curve
Basin (miz) . Number Number
(AMC1I) | (AMC 11I)
Ash Storage A 0.034 5.28 87.1 93.9
Ash Storage B 0.025 7.51 87.1 93.9
Bottom Ash 0.034 4.78 91.0 95.9
Power Plant 0.180 18.77 85.3 93.0
Primary 0.366 36.14 76.0 88.0
Secondary 0.026 2.31 82.7 91.7
to Bottom Ash 0.031 16.51 77.8 89.0

2.3 ELEVATION-STORAGE DATA

Elevation-storage data for each reservoir was obtained from a combination of data
sources. The elevation-storage relationship for the Primary Ash Pond was calculated from USGS
10-foot contours for the area and compared to calculations made by AEP. The Secondary Ash
Pond used the AEP Calculations for elevation 320.0 ft-msl to elevation 330.0 ft-msl and a
combination of USGS 10-foot contours and surveyed 2-foot contours. The Bottom Ash Pond
used volume calculations from an April 2010 survey from elevation 346.13 ft-msl to elevation
355.92 ft-msl. The volume was then extrapolated to the top of dam elevation of 360.0 ft-msl by
the average-end-area method and the assumption of 3:1 side slopes. These relationships were
used in the hydrologic model for routing both frequency storm events and the PMF and are

shown in Table 3 below.
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Table 3 - Elevation-Storage Data

Primary Secondary Bottom Ash

Elevation | Storage Elevation | Storage Elevation | Storage

(ft-msl) | (acre-ft) (ft-msl) | (acre-ft) (ft-msl) | (acre-ft)
300 0.00 320 0.00 346.13 0.00
305 22.37 330 36.87 347 0.22
310 54.66 331 41.31 348 1.31
315 110.48 332 46.30 349 3.17
320 186.47 333 51.82 350 5.51
325 304.20 334 57.67 351 8.33
330 461.77 335 63.77 352 11.94
335 676.03 336 70.09 353 16.77
340 934.21 337 76.59 354 23.57
338 83.26 355 33.04

339 90.22 356 45.07

340 97.45 357 65.66

341 105.06 358 86.50

342 112.68 359 107.61

360 128.98

24  DISCHARGE RATING CURVES

Each of the three dams has both a principal spillway and an emergency spillway.
Information regarding the dimensions and elevations of each of these spillways was taken from
a combination of original construction drawings, recent survey, and detailed descriptions from
AEP personnel. Detailed calculations for the discharge rating curves of each spillway are

included in Appendix B.

The principal spillway for the Primary Ash Pond is located in the canal connecting the
Primary and Secondary Ash Ponds. It consists of a weir box with bottom elevation of 325.0 ft-
msl and a 4-foot wide by 2-foot tall opening. Stop logs are placed in this opening according to
regular dredging operations by AEP; however, normal conditions dictate that no stop logs are in
place. This structure also consists of sheet piling to each side of the weir box, which will operate
as a sharp-crested weir when flows reach the top elevation of 336.0 ft-msl. Additionally, the
Primary Ash Pond has a 90-foot wide emergency spillway with a crest elevation of 334.0 ft-msl.
Both the orifice and weir equations were utilized in calculating the discharge rating curves. The

discharge rating curve for both spillways is shown in Table 4.
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The principal spillway for the Secondary Ash Pond consists of a weir box with a 4-foot
long weir discharging through a 36-inch conduit. The weir equation used for this weir box was
obtained from Greg Carter of AEP from calculations he had performed in the design of a new
weir plate, which is currently in place. Additionally, the Secondary Ash Pond has an
approximately 45-foot wide earthen emergency spillway. The discharge rating curve for the
emergency spillway was calculated with a simple HEC-RAS model with cross-sections cut

through the spillway. The discharge rating curve for both spillways is shown in Table 4.

The principal spillway for the Bottom Ash Pond is a 40-foot long broad-crested weir with
6:1 side slopes and crest at elevation 355.0 ft-msl. It discharges into a small sump area
connected to the 30-inch pipe directing flow back toward the Ash Storage Area. The emergency
spillway is an 8-foot wide weir at elevation 358.0 ft-msl with a rock riprap discharge chute. The

discharge rating curve for both spillways is shown in Table 4.
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Table 4 - Discharge Rating Curves
Primary Secondary
Elevation Pri.ncipal Emefrgency 'Total Elevation Pri.ncipal EmEfrgency -Total
(ft-msl) Spillway Spillway Discharge (ft-msl) Spillway Spillway Discharge
(cfs) (cfs) (cfs) (cfs) (cfs) (cfs)
325 0 0 328.3 0 0
326 39 39 329 5 5
327 54 - 54 330 17 - 17
328 67 67 331 33 33
329 77 --- 77 332 50 0 50
330 86 86 333 58 91 149
331 94 --- 94 334 64 345 409
332 102 102 335 70 777 847
333 109 109 336 75 1,386 1,461
334 116 0 116 337 80 2,191 2,271
335 122 285 407 338 85 3,163 3,248
336 128 849 976 339 90 4,256 4,346
337 340 1,637 1,977 340 94 5,280 5,374
338 723 2,640 3,363
339 1,217 3,857 5,074
340 1,801 5,291 7,092
Bottom Ash
Elevation Pri-ncipal Em(=:rgency .Total
(ft-msl) Spillway Spillway Discharge
(cfs) (cfs) (cfs)
355.0 0 --- 0
355.5 50 50
356.0 161 161
356.5 330 330
357.0 561 561
357.5 858 --- 858
358.0 1,224 0 1,224
358.5 1,664 11 1,676
359.0 2,182 39 2,221
359.5 2,782 85 2,867
360.0 3,466 153 3,619
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2.5 FREQUENCY MODEL RESULTS
Three frequency storm events were analyzed for the Welsh Ash Pond system — the 10-
year, 25-year, and 100-year storm events. The hydrologic model described in the preceding
sections was implemented in analyzing these events. Curve numbers were set to Antecedent
Moisture Condition Il, and initial abstractions were calculated automatically by HEC-HMS. These
assumptions represent normal conditions, as would be expected prior to one of these storm
events. The precipitation data was obtained from the National Oceanic and Atmospheric
Administration’s Technical Memorandum NWS HYDRO-35* and Technical Paper 40.° These

values are presented in Table 5. Each storm event was assumed to have a duration of 24 hours.

Table 5 - Frequency Precipitation Depths

Frequency Precipitation (in)

(yrs) 5min | 15min | 60 min 2 hr 3 hr 6 hr 12 hr 24hr

1 0.42 0.89 1.69 1.99 2.20 2.64 3.12 3.58
0.51 1.08 1.97 2.45 2.68 3.19 3.78 4.41

5 0.58 1.25 2.54 3.14 3.40 4.15 4.92 5.81

10 0.64 1.38 2.91 3.64 3.95 4.90 5.90 6.82

25 0.72 1.57 3.36 4.22 4.62 5.73 6.76 7.90

50 0.79 1.72 3.75 4.75 5.18 6.41 7.74 8.83
100 0.86 1.88 4.13 5.23 5.78 7.09 8.62 9.85
500 1.12 2.45 5.39 6.83 7.54 9.26 11.26 12.86

These precipitation depths serve as input data into the hydrologic model, and were
routed through the model as described previously. According to TCEQ recommendations and
standard engineering practice, flood routings were started at the lowest spillway crest elevation
for each dam. This corresponds to elevation 325.0 ft-msl, 328.3 ft-msl, and 355.0 ft-msl for the
Primary, Secondary, and Bottom Ash Ponds, respectively. The results of the 10-year, 25-year,

and 100-year storm events are shown in Tables 6, 7, and 8, respectively.

Table 6 - 10-Year Storm Results

Peak Peak Peak

Elevation Inflow Outflow
(ft-msl) (cfs) (cfs)
Primary 328.50 874.71 71.92
Secondary 332.37 112.41 72.35
Bottom Ash 355.53 157.81 55.99
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Table 7 - 25-Year Storm Results

Peak Peak Peak

Elevation Inflow Outflow
(ft-msl) (cfs) (cfs)
Primary 329.35 1079.37 80.24
Secondary 332,51 137.68 81.67
Bottom Ash 355.62 187.44 76.21

Table 8 - 100-Year Storm Results

Peak Peak Peak
Elevation Inflow Outflow
(ft-msl) (cfs) (cfs)
Primary 330.80 1415.75 92.68
Secondary 332.62 177.95 95.96
Bottom Ash 355.76 234.22 108.10

2.6 PMF MODEL RESULTS
The Probable Maximum 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 area at a particular geographic
location. Generally, the rainfall depth is calculated for the ten square miles of the watershed

which receive the highest intensity rainfall.

Hydrometeorological Report No. 52 (HMR-52),% developed by the U.S. Army Corps of
Engineers, was used to determine the rainfall for each 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 9 lists the point rainfall depths calculated by HMR-52 for storm
durations from one hour to 72 hours. Because the total drainage area is less than ten square
miles, these point rainfall depths were applied to each of the 7 basins. Additionally, the total
rainfall depth was distributed according to the temporal distribution described by the TCEQ

guidelines.
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Table 9 - HMR-52 Point Rainfall Depths

puration | DePth
(hr) (in)

1 16.62

2 20.86

3 24.18

6 30.47

12 36.82
24 42.10
48 46.98
72 49.74

Each PMF duration was modeled as described previously, with flood routing started at
the lowest spillway crest elevation. The 12-hour event was critical for both the Primary and
Secondary Ash Ponds, and the 1-hour event was critical for the Bottom Ash Pond. Additionally,
the 25% and 50% PMF were calculated for the critical duration. Tables 10, 11, and 12 contain
the results of these PMF model runs — the 25% PMF, 50% PMF, and 100% PMF, respectively.

Table 10 - 25% PMF Results

Peak Peak Peak
Elevation Inflow Outflow
(ft-msl) (cfs) (cfs)
Primary 331.83 690.29 100.59
Secondary 332.68 110.63 105.57

Bottom Ash 355.70 171.14 94.27
Table 11 - 50% PMF Results

Peak Peak Peak
Elevation Inflow Outflow
(ft-msl) (cfs) (cfs)
Primary 335.16 1385.23 122.79
Secondary 334.23 511.60 501.07

Bottom Ash 356.15 342.28 211.11
Table 12 - 100% PMF Results

Peak Peak Peak
Elevation Inflow Outflow
(ft-msl) (cfs) (cfs)
Primary 337.46 2770.78 517.89
Secondary 337.39 2664.30 2637.73

Bottom Ash 356.78 684.55 458.48
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3.0 SUMMARY AND CONCLUSIONS

Based on the results of the hydraulic analysis, each of the three dams is hydraulically
adequate for the full range of storm events from the 10-year to the 100% PMF event. Table 13
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 14 indicates that, even during the 100% PMF event, each of
the three dams would have almost 3 feet of freeboard. Additionally, the emergency spillway for
the Primary Ash Pond is not engaged during a storm event less than the 50% PMF, and the
emergency spillway for the Bottom Ash Pond is not engaged, even during the 100% PMF event.
The emergency spillway for the Secondary Ash Pond is, however, engaged much more
frequently, even during a storm event as low as the 10-year storm. This should have no adverse

affects on this area though, as it appears to have been designed to withstand frequent

engaging.
Table 13 - Pertinent Dam Information
Top of Principal Emergency
Dam Spillway Spillway
(ft-msl) (ft-msl) (ft-msl)
Primary 340.0 325.0 334.0
Secondary 340.0 328.3 332.0
Bottom Ash 360.0 355.0 358.0
Table 14 - Summary of Results
25% 50% 100%
10-year 25-year | 100-year PME PME PME
Primary 328.50 329.35 330.80 331.83 335.16 337.46
Secondary 332.37 332.51 332.62 332.68 334.23 337.39
Bottom Ash 355.53 355.62 355.76 355.70 356.15 356.78

It should be noted that these results reflect the best understanding of existing
conditions and could be significantly affected by major changes to any of the three reservoirs.
Specifically, major fluctuations in the available storage in each reservoir, as could be caused by
the regular dredging and movement of bottom ash in and out of the pond areas, would greatly
impact the results of this analysis. However, in their current conditions, the Primary Ash,

Secondary Ash, and Bottom Ash Ponds associated with the Welsh Power Plant are deemed to
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be hydraulically adequate for any storm event up to the 100% PMF. Pertinent drawings for

existing conditions are included in Appendix C.
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Discharge Rating Curve

Primary Ash Pond

Elevation] Orifice |SheetPile] Main Emerg Total
[ft-msl] [cfs] [cfs] [cfs] [cfs] [cfs]
325.00 0.00 0.00 0.00 0.00 0.00
326.00 38.52 0.00 38.52 0.00 38.52
327.00 54.48 0.00 54.48 0.00 54.48
328.00 66.72 0.00 66.72 0.00 66.72
329.00 77.04 0.00 77.04 0.00 77.04
330.00 86.13 0.00 86.13 0.00 86.13
331.00 94.35 0.00 94.35 0.00 94.35
332.00 101.91 0.00 101.91 0.00 101.91
333.00 108.95 0.00 108.95 0.00 108.95
334.00 115.56 0.00 115.56 0.00 115.56
335.00 121.81 0.00 121.81 285.00 406.81
336.00 127.76 0.00 127.76 848.53 976.28
337.00 133.44 206.46 339.90 1636.79 | 1976.68
338.00 138.89 583.96 722.84 | 2640.00 | 3362.84
339.00 144.13 1072.80 | 1216.93 | 3857.22 | 5074.14
340.00 149.19 1651.68 | 1800.87 | 5290.90 | 7091.76

Main Spillway
Sill Crest 325 ft-msl
Height 2 ft
Sill Width 4 ft
Orifice C 0.6

Q = C*A*V(2*g*H)

Sheet Pile 336 ft-msl

Top Width 62 ft

Weir C 3.33
Q=C*L*H 3/2

Emergency Spillway

Crest 334 ft-msl
Length 90 ft

SS 25:1
Weir C 3

Q = C*(L+2*SS*H)*H >



Discharge Rating Curve

Secondary Ash Pond

Elevation Weir Conduit Main Emerg Total Main Spillway
[ft-msl] [cfs] [cfs] [cfs] [cfs] [cfs] Weir Box
328.30 0.00 12.77 0.00 0.00 Crest 328.30 ft-msl
328.50 0.75 15.39 0.75 0.75 Length 4 ft
329.00 4.85 22.36 4.85 4.85 Weir C 2.152
329.50 | 10.62 29.44 10.62 10.62 Q = C¥(L-0.2H)*H?
330.00 17.43 35.94 17.43 17.43 Weir Equation from AEP
330.50 24.97 40.33 24.97 24.97
331.00 33.01 44.34 33.01 33.01 Conduit
331.50 41.36 48.10 41.36 41.36 Diameter 36 in
332.00 49.90 51.65 49.90 0.00 49.90 Length 350 ft
332.50 58.50 55.03 55.03 25.00 80.03 U/S Invert 326.5 ft-msl
333.00 67.07 58.27 58.27 90.91 149.18 D/S Invert 326 ft-msl
333.50 75.51 61.37 61.37 193.62 254.99 Calculated in FlowMaster
334.00 83.73 64.36 64.36 344.83 409.19
334.50 91.67 67.24 67.24 537.74 604.98 Emergency Spillway
335.00 99.25 70.03 70.03 777.17 847.20 Calculated in HEC-RAS; refer to
335.50 106.41 72.72 72.72 1056.25 | 1128.97 following sheets for details.
336.00 113.09 75.34 75.34 1385.71 | 1461.05
336.50 119.24 77.87 77.87 1769.84 | 1847.71
337.00 124.79 80.34 80.34 2190.91 | 2271.25
337.50 129.70 82.74 82.74 2656.86 | 2739.60
338.00 133.91 85.08 85.08 3163.04 | 3248.12
338.50 137.39 87.36 87.36 3697.92 | 3785.28
339.00 140.09 89.59 89.59 4256.10 | 4345.69
339.50 141.96 91.76 91.76 4767.86 | 4859.62
340.00 142.96 93.89 93.89 5279.62 | 5373.51




Invert
Increment

Lake Level (feet msl)

332.00
332.50
333.00
333.50
334.00
334.50
335.00
335.50
336.00
336.50
337.00
337.50
338.00
338.50
339.00
339.50
340.00

332 Feet msl
0.5 Feet

Discharge (cfs)
0

25

91
194
345
538
777
1,056
1,386
1,770
2,191
2,657
3,163
3,698
4,256
4,768
5,280

Elevation (feet msl)

341.00

340.00

339.00

338.00

337.00

336.00

335.00

334.00

333.00

332.00

331.00

Emergency Spillway Discharge Rating Curve

1000 2000 3000
Discharge (cfs)

4000

5000

6000




River

SecondaryPon:
SecondaryPon
SecondaryPon
SecondaryPon
SecondaryPon
SecondaryPon
SecondaryPon
SecondaryPon
SecondaryPon
SecondaryPon
SecondaryPon
SecondaryPon
SecondaryPon
SecondaryPon
SecondaryPon
SecondaryPon
SecondaryPon
SecondaryPon
SecondaryPon
SecondaryPon

Reach

EmergSpwy
EmergSpwy
EmergSpwy
EmergSpwy
EmergSpwy
EmergSpwy
EmergSpwy
EmergSpwy
EmergSpwy
EmergSpwy
EmergSpwy
EmergSpwy
EmergSpwy
EmergSpwy
EmergSpwy
EmergSpwy
EmergSpwy
EmergSpwy
EmergSpwy
EmergSpwy

HEC-RAS Results for most upstream cross section

River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

871
871
871
871
871
871
871
871
871
871
871
871
871
871
871
871
871
871
871
871

PF 1
PF 2
PF 3
PF 4
PF5
PF 6
PF7
PF 8
PF 9
PF 10
PF 11
PF 12
PF 13
PF 14
PF 15
PF 16
PF 17
PF 18
PF 19
PF 20

(cfs)
1
10
25
50
100
200
300
400
500
750
1000
1250
1500
2000
2500
3000
3500
4000
4500
5000

(ft)

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330

(ft)
332.07
332.29
332.5
332.73
333.06
333.52
333.87
334.16
334.41
334.94
335.4
335.79
336.14
336.77
337.31
337.81
338.26
338.73
339.13
339.69

(ft)

(ft)
332.07
332.29
3325
332.73
333.06
333.53
333.87
334.16
334.42
334.95
335.41
335.81
336.16
336.79
337.34
337.85
338.31
338.79
339.2
339.76

(ft/ft)
0

0
0.000002
0.000005
0.000012
0.000031
0.000051
0.000071
0.000091
0.00014
0.000184
0.000224
0.000261
0.000326
0.000381
0.000427
0.000468
0.000495
0.000525
0.000513

(ft/s)
0
0.02
0.06
0.1
0.18
0.32
0.43
0.54
0.64
0.85
1.03
1.19
1.34
1.6
1.82
2.01
2.19
2.34
2.48
2.55

(sq ft)
380.1
423.67
465.34
511.65
579.79
677.95
752.96
818.24
876.57
1005.18
1120.39
1225.76
1322.88
1503.25
1668.85
1827.39
1978.88
2139.91
2282.96
2489.43

(ft)
195.63
197.71
200.66
204.53
208.93
215.13
221.16
228.29
234.47
248.81
261.11
271.83
281.28
297.77
312.15
325.32
337.7
350.57
361.62
376.54

0

0
0.01
0.01
0.02
0.03
0.04
0.05
0.05
0.07
0.08
0.09
0.1
0.11
0.12
0.13
0.13
0.14
0.14
0.14



Discharge Rating Curve

Bottom Ash Pond

Elevation Main Emerg Total
[ft-msl] [cfs] [cfs] [cfs]
355.00 0.00 0.00 0.00
355.50 50.42 0.00 50.42
356.00 161.20 0.00 161.20
356.50 330.31 0.00 330.31
357.00 561.16 0.00 561.16
358.00 1224.21 0.00 1224.21
359.00 | 2182.40 39.00 2221.40
360.00 3465.91 152.74 3618.64
361.00 5102.78 358.53 5461.31
362.00 7119.19 672.00 7791.19
363.00 | 9539.72 | 1106.85 | 10646.57

Main Spillway
Crest 355 ft-msl
Length 40 ft
SS 6:1
Weir C 3.1

Q = C*(L+2*SS*H)*H *?

Emergency Spillway

Crest 358 ft-msl
Length 8 ft

SS 25:1
Weir C 3

Q = C*(L+2*SS*H)*H *?



Basin Area_acre

Ash Storage 39.48
Bottom Ash 21.78
Power Plant 115.25
Primary 234.35
Secondary 16.37
to Bottom Ash 18.14

Name GRIDCODE HSG Area_ft"2 Area_acre CN Inc. CN
Ash Storage 31 C 1324276.445 30.401 91 70.06793
Ash Storage 42 C 53818.662 1.236 73 2.28431
Ash Storage 81 C 341795.137 7.847 74 14.70608
Bottom Ash 31 C 948778.856 21.781 91 91
Power Plant 41 B 1095.992 0.025 60 0.013099
Power Plant 42 B 101918.155 2.340 60 1.218085
Power Plant 81 B 99556.094 2.285 61 1.209685
Power Plant 22 C 15964.935 0.367 79 0.251229
Power Plant 23 C 70296.650 1.614 90 1.260236
Power Plant 24 C 2954103.082 67.817 94 55.31313
Power Plant 41 C 90963.024 2.088 73 1.322703
Power Plant 42 C 239129.961 5.490 73 3.477215
Power Plant 52 C 407500.071 9.355 70 5.68199
Power Plant 81 C 944143.815 21.675 74 13.91697
Power Plant 82 C 95577.482 2.194 85 1.618263

Primary 11 W 458394.580 10.523 100 4.490426
Primary 31 W 14036.955 0.322 100 0.137506
Primary 42 W 104596.947 2.401 100 1.02463
Primary 52 W 11325.853 0.260 100 0.110948
Primary 81 W 69931.187 1.605 100 0.685045
Primary 22 B 242034.352 5.556 68 1.612256
Primary 41 B 564582.710 12.961 60 3.318386
Primary 42 B 631114.853 14.488 60 3.709435
Primary 52 B 220919.125 5.072 56 1.211907
Primary 81 B 286358.868 6.574 61 1.711152
Primary 11 C 480754.464 11.037 100 4.709463
Primary 22 C 209907.569 4.819 79 1.624438
Primary 23 C 10746.609 0.247 90 0.094746
Primary 24 C 67309.636 1.545 94 0.619802
Primary 31 C 150242.962 3.449 91 1.339318
Primary 41 C 540228.652 12.402 73 3.863212
Primary 42 C 316050.970 7.256 73 2.260102
Primary 43 C 93028.069 2.136 73 0.66525
Primary 52 C 572546.147 13.144 70 3.926057
Primary 81 C 1192671.364 27.380 74 8.645709
Primary 82 C 10291.113 0.236 85 0.08569
Primary 90 C 82404.904 1.892 77 0.621573
Primary 41 C/D 916028.058 21.029 76 6.819781
Primary 42 C/D 135572.435 3.112 76 1.00933
Primary 52 C/D 331086.513 7.601 74 2.383839
Primary 90 C/D 101862.212 2.338 80 0.798273
Primary 22 D 301628.331 6.924 84 2.481987
Primary 31 D 13591.654 0.312 94 0.125155
Primary 41 D 558509.208 12.822 79 4.322207
Primary 42 D 58185.234 1.336 79 0.450286
Primary 43 D 21907.998 0.503 79 0.169542
Primary 52 D 973523.140 22.349 77 7.343195
Primary 81 D 435789.772 10.004 80 3.415192
Primary 90 D 31102.113 0.714 83 0.252881
Secondary 11 w 61159.403 1.404 100 8.574385
Secondary 22 w 0.178 0.000 100 2.49E-05
Secondary 24 w 284.987 0.007 100 0.039954
Secondary 52 w 3328.994 0.076 100 0.466716
Secondary 81 W 66883.300 1.535 100 9.37686
Secondary 11 C 100304.658 2.303 100 14.06244
Secondary 22 C 7813.937 0.179 79 0.865439
Secondary 23 C 5348.021 0.123 90 0.6748
Secondary 24 C 9873.918 0.227 94 1.301239
Secondary 31 C 300.129 0.007 91 0.03829
Secondary 42 C 37168.223 0.853 73 3.803946
Secondary 52 C 28941.171 0.664 70 2.840232
Secondary 81 C 391873.463 8.996 74 40.65531
to Bottom Ash 22 C 173034.687 3.972 79 17.29527

Curve Number Calculations



Basin

Area_acre

Name GRIDCODE HSG Area_ft"2 Area_acre CN Inc. CN
to Bottom Ash 23 C 2352.284 0.054 90 0.267855
to Bottom Ash 24 C 44395.328 1.019 94 5.279978
to Bottom Ash 31 C 108930.225 2.501 91 12.54171
to Bottom Ash 41 C 104222.261 2.393 73 9.626099
to Bottom Ash 42 C 197025.981 4.523 73 18.19757
to Bottom Ash 52 C 82351.521 1.891 70 7.293511
to Bottom Ash 81 C 78062.412 1.792 74 7.308709

Curve Number Calculations



USING NRCS TR55 METHOD TO COMPUTE TIME OF CONCENTRATION
Existing Conditions

Project Data: Comments:

PROJECT
LOCATION

BASIN COND.

WSHED NAME

SHEET FLOW: (100" MAX)
Land Use
Undeveloped n value|% Land use
Conc.,gravel,asphalt,bare soil
Grass Short Prairie
Maintained Grass
Woods Light Underbrush
\Woods Dense underbrush
TOTAL 100
LENGTH . MAX 100’ (n x |_)°-8
2 YR. 24 HOUR PRECIP IN. T, =0.007x—s—7
SLOPE FT/FT xS
SHALLOW CONCENTRATED FLOW
1=PAVED 2=UNPAVED)| L
LENGTH FT T = =
SLOPE FT/FT 60 xV
COMPUTED VELOCITY FROM FIGURE 3.1= 2.319
PIPE FLOW - SOLVE FOR FULL FLOW VELOCITY
DIAMETER = IN. 2
1.49x[i]3 xs2
XSECT AREA = 7.07|SQ FT Ve \PWw)
WETTED PERIMETER 9.42|FT n
SLOPE FT/IFT L
MANNINGS N T, =
COMPUTED VELOCITY FT/S 4 60 xV
LENGTH FT
| | Conditions Adjusted  |[NRCS Method [Selected
WATERSHED NUMBER|  Ash Storage A |Tc (Min) |Tc (Min) Tc (Min)
SHEET FLOW/|Max 30 Min 30.0 1.77 1.77]
SHALLOW CONCENTRATED FLOW 6.61) 6.61
SHALLOW CONCENTRATED FLOW 0.00| 0.00
SHALLOW CHANNEL FLOW 0.00
PIPE FLOW 0.42) 0.42
CHANNEL FLOW 0.00]
TOTAL 8.79 879 T, =T +T,+T+T 4, +T5+T,g
| Lag (Hrs) = 0.09

| Lag(min) = 5.28]




USING NRCS TR55 METHOD TO COMPUTE TIME OF CONCENTRATION

Existing Conditions

PROJECT
LOCATION

BASIN COND.

WSHED NAME

Project Data:

Comments:

SHEET FLOW: (100' MAX)

Land Use
Undeveloped n value|% Land use
Conc.,gravel,asphalt,bare soil
Grass Short Prairie
Maintained Grass
Woods Light Underbrush
\Woods Dense underbrush
TOTAL 100
LENGTH MAX 100' (n =xL)°®
2 YR. 24 HOUR PRECIP IN. T, =0.007x——z
SLOPE FT/FT xS
SHALLOW CONCENTRATED FLOW
1=PAVED 2=UNPAVED)| L
LENGTH FT T )=
SLOPE FT/FT 60 xV
COMPUTED VELOCITY FROM FIGURE 3.1= 2.287
CHANNEL FLOW
| TOPWIDTH 2
XSECT AREA= 112.000[SQ FT BOTTOM 1.49x (i) xs?
| I DEPTH v Pu
WETTED PERIMETER 50.721|FT n
SLOPE FT/IFT L
MANNINGS N T —
COMPUTED VELOCITY FT/S 6 60 x V
LENGTH FT
| Conditions Adjusted  |[NRCS Method [Selected
WATERSHED NUMBER|  Ash Storage B |Tc (Min) |Tc (Min) Tc (Min)
SHEET FLOW/|Max 30 Min 30.0 1.22 1.22]
SHALLOW CONCENTRATED FLOW 5.80| 5.80
CHANNEL FLOW 5.49 5.49
TOTAL 12,52 1252| T, =T, +T,+T3+T,+T5+Tg
| | Lag (Hrs) = 0.13
| Lag(min) = 7.51]




USING NRCS TR55 METHOD TO COMPUTE TIME OF CONCENTRATION

Existing Conditions

Project Data:

PROJECT
LOCATION

SHEET FLOW: (100" MAX)
Land Use |
Undeveloped n value| % Land use Incn
Conc.,gravel,asphalt,bare soil 0.015 0.015)
Grass Short Prairie 0.15] 0]
Maintained Grass 0.03] 0]
\Woods Light Underbrush 0.4 0]
Woods Dense underbrush 0.8 0|
100 0.015]
LENGTH FT. MAX 100 (n xL; 08
2 YR. 24 HOUR PRECIP! IN. T, =0.007x—5e——7
SLOPE FT/FT R™xS
SHALLOW CONCENTRATED FLOW
1=PAVED 2=UNPAVED| L
LENGTH FT T ,= ———
SLOPE 60 xV
COMPUTED VELOCITY FROM FIGURE 3.1= 1.578
[ | Conditions Adjusted  |[NRCS Method _[Selected
WATERSHED NUMBER Bottom Ash Tc (Min) _|Tc (Min) Tc (Min)
SHEET FLOW/|Max 30 Min 30.0] 1.34] 1.34]
SHALLOW CONCENTRATED FLOW 6.62 6.62]
TOTAL 7.96 76| T, =T +T,+T3+T,+T5+Tg
| | Lag (Hrs) = 0.08
| Lag(min) = 4.78]

984.648438



USING NRCS TR55 METHOD TO COMPUTE TIME OF CONCENTRATION

Existing Conditions

Project Data: Comments:

PROJECT
LOCATION

BASIN COND.

WSHED NAME

SHEET FLOW: (100°' MAX)

Land Use
Undeveloped

n value

% Land use

Conc.,gravel,asphalt,bare soil

Grass Short Prairie

Maintained Grass

Woods Light Underbrush

\Woods Dense underbrush

TOTAL 100
LENGTH ] MAX 100' (n xL)*®
2 YR. 24 HOUR PRECIP IN. T, =0.007x——z
SLOPE FT/FT R7xS
SHALLOW CONCENTRATED FLOW
1=PAVED 2=UNPAVED L
LENGTH FT T ,=
SLOPE FT/FT 60 xV
COMPUTED VELOCITY FROM FIGURE 3.1= 3.052
CHANNEL FLOW
[ TOPWIDTH 2
XSECT AREA= 8.000/SQ FT BOTTOM 1.49 x (i) «s2
| I DEPTH v Pu
WETTED PERIMETER B.211|F T n
SLOPE FT/FT L
MANNINGS N T =
COMPUTED VELOCITY FT/S 6 60 x V
LENGTH FT
| Conditions Adjusted  |[NRCS Method [Selected
WATERSHED NUMBER Power Plant Tc (Min) |Tc (Min) Tc (Min)
SHEET FLOW|[Max 30 Min 30.0 18.50 18.50
SHALLOW CONCENTRATED FLOW 3.05 3.05
CHANNEL FLOW 9.72 9.72
TOTAL 31.28 31.28| T, =T +T,+T3+T,+T5+T
| | Lag (Hrs) = 0.31]
| Lag(min) = 18.77)




USING NRCS TR55 METHOD TO COMPUTE TIME OF CONCENTRATION

Existing Conditions

Project Data: Comments:

PROJECT
LOCATION

BASIN COND.

WSHED NAME

SHEET FLOW: (100' MAX)

Land Use
Undeveloped

n value

Conc.,gravel,asphalt,bare soil

Grass Short Prairie

Maintained Grass

Woods Light Underbrush

\Woods Dense underbrush

% Land use

TOTAL 100
LENGTH . MAX 100 (n xL)*®
2 YR. 24 HOUR PRECIP IN. T, =0.007x——z
SLOPE FT/FT R7xS
SHALLOW CONCENTRATED FLOW
1=PAVED 2=UNPAVED L
LENGTH FT T ,=
SLOPE FT/FT 60 xV
COMPUTED VELOCITY FROM FIGURE 3.1= 1536
CHANNEL FLOW
| TOPWIDTH 2
XSECT AREA= 18.000[SQ FT BOTTOM 1.49 x (i) «s2
| I DEPTH v Pu
WETTED PERIMETER 12.000[F T n
SLOPE FT/FT L
MANNINGS N T =
COMPUTED VELOCITY FT/S 6 60 x V
LENGTH FT
| Conditions Adjusted  |[NRCS Method [Selected
WATERSHED NUMBER Primary Tc (Min) |Tc (Min) Tc (Min)
SHEET FLOW/|Max 30 Min 30.0 18.50) 18.50)
SHALLOW CONCENTRATED FLOW 29.91 29.91
CHANNEL FLOW 11.81 11.81]
TOTAL 60.23 6023 T, =T +T,+T3+T,+T5+Tg
| | Lag (Hrs) = 0.60]
Lag(min) = 36.14]




USING NRCS TR55 METHOD TO COMPUTE TIME OF CONCENTRATION

Existing Conditions

Project Data: Comments:

PROJECT
LOCATION

BASIN COND.

WSHED NAME

SHEET FLOW: (100" MAX)
Land Use
Undeveloped n value|% Land use Incn
Conc.,gravel,asphalt,bare soil 0.015 0.015
Grass Short Prairie 0.15 0
Maintained Grass 0.03 0
Woods Light Underbrush 0.4 0
\Woods Dense underbrush 0.8 0
TOTAL 100 0.015
LENGTH FT. MAX 100" (n x |_)°-8
2 YR. 24 HOUR PRECIP IN. T, =0.007x—s—7
SLOPE FT/FT R™x$
SHALLOW CONCENTRATED FLOW
1=PAVED 2=UNPAVED L
LENGTH FT T = —_—
SLOPE, 60 xV
COMPUTED VELOCITY FROM FIGURE 3.1=
| | Conditions Adjusted  |[NRCS Method [Selected
WATERSHED NUMBER Secondary Tc (Min)  |Tc (Min) Tc (Min)
SHEET FLOW/|Max 30 Min 30.0 0.60 0.60)
SHALLOW CONCENTRATED FLOW 3.26) 3.26
TOTAL 3.85 385| T, =T +T,+T3+T4,+T5+Tg
| | Lag (Hrs) = 0.04]
| Lag(min) = 2.31)




USING NRCS TR55 METHOD TO COMPUTE TIME OF CONCENTRATION

Existing Conditions

Project Data: Comments:

PROJECT
LOCATION

BASIN COND.

WSHED NAME

SHEET FLOW: (100' MAX)

Land Use
Undeveloped

n value

% Land use

Conc.,gravel,asphalt,bare soil

Grass Short Prairie

Maintained Grass

Woods Light Underbrush

\Woods Dense underbrush

TOTAL 100
LENGTH . MAX 100 (n xL)*®
2 YR. 24 HOUR PRECIP IN. T, =0.007x——z
SLOPE FT/FT R7xS
SHALLOW CONCENTRATED FLOW
1=PAVED 2=UNPAVED L
LENGTH FT T ,=
SLOPE FT/FT 60 xV
COMPUTED VELOCITY FROM FIGURE 3.1= 1.011
CHANNEL FLOW
| TOPWIDTH z
XSECT AREA= 20.000{SQ FT BOTTOM 1.49 x (i)s «s2
| I DEPTH v Pu
WETTED PERIMETER 16.640|F T n
SLOPE FT/FT L
MANNINGS N T =
COMPUTED VELOCITY FT/S 6 60 x V
LENGTH FT
| Conditions Adjusted  |[NRCS Method [Selected
WATERSHED NUMBER|  to Bottom Ash  |Tc (Min) |Tc (Min) Tc (Min)
SHEET FLOW/|Max 30 Min 30.0 12.83 12.83
SHALLOW CONCENTRATED FLOW 12.59 12.59)
CHANNEL FLOW 2.10) 2.10)
TOTAL 27.52 27520 T =T +T,+T3+T ,+T5+T,
| | Lag (Hrs) = 0.28
| Lag(min) = 16.51)
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