


LOG OF BORING B-2

Cornal County Water Detention Structure
Cornal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
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SURF. EL. 702 ft± l ob No. 1004-0125
-'-- 80 · w.'t lay IIU-:cJ r_c urn rem vv.v to , .U I

- =r:= (0) Light gray to tan LIMESTONE, moderately-
- ~

weathered, hard, w/numerous fractured zones and

- scattered vuggy seams and layers. (Edwards)
,- . ""feu )' fined \'ugs from 9 -4 .0 10 95.0 n

- 95

~
62 500r i}- 605.8

(10) -open veld from 96.0 to 96.1 fI
96.2- -w ctay filled \'ug,s frum 97 .0 to 99.S ft

- =r:=
- =r:=
-1 0\T - ~ ---- - - - - - - - - - - - - - - - - - - - -

602.0
100.0-

NOTES:- I) Boring was advanced dry to the 9.5-ft depth-
- and groundwater was not encountered above that

-1 05-
depth prior to coring.
2) On September 20, 2005, a piezometer was- installed in dry borehole. On September 26,

- 2005, a water level measurement was taken at the
- 48.8-ft depth, well was bailed for 10 minutes and
- water level remained at 48.8 ft. On September 27,
- 110- 2005, a water level measurement was taken at the
- 48.7-ft depth.
- 3) N29°40'6.5", W98°12'33.6" GPS
- Coordinates were obtained using a hand-held GPS
- deviee (Gannin GPSivlAP 76)
- 115- 4) Ground surface elevations were estimated from
- the IO-ft topo map provided by CH2ivlHiJl, Inc.
-
-
-
-12 0-
-
-
-
-
-1 25-
-
-
-
-
- 13G
-
-
-
-

COMPLETION DEPTH: 100.0 ft DEPTH TO WATER: See Note

DRILL DATE: 09/19/05 PIEZOIVIETER LEGEND
~ - G'out ei - Bentonite 5!J - Sand 1m -Ca\~-in

U - Unconfined (cst) P - Pocket Penetrometer
Q - Unconsolidated T = Torvane

Undrained Triaxial (tsf) Is - Point Load (psi)
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LOG OF BORING B-3

Coma l County Water Detention Structure
Coma l County, Texas

TYPE: Samp le/Wet Rotary LOCATION: See Plate 2
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SURF. EL. 770 ft± Job No. 1004-0 125
u ,,- '" :::

- ;X(9<X Tan crushed limestone base. (Fill)
768.5

~- Tan LJlvIESTONE, moderately weathered, hard, 1.5--,-----t----

I' :
w/scattered zones of secondary calcite, micro-vugs

- and some ferrous staining. (Edwards)
- 5
- 95

(73)-
- 450 (1.)

-
- 10

100 -wlfC: l"w us sta ined '·ugs from 10.0 to 13.: n
-

(62)- -ve rt lcle '~lIthntd fra cture from 11.9 10 12.2 fI

- · ""ftan marl)' su m at 11.5 U

- -p itred from 13.1 to 15.8 fI

-15
100 50r()-
(72)

-Ylf(ractures from 15.8 10 16.3 n

- -catcne coated vugs from 17.0 to 20.0 ft

-
- -wea thered fractures from 19.01011 .6 n
- 20

100 300 ([J-
(85)- 350 (L)-

-
- 25

97 -ehe rt nodul r al 25.1 n
-

fL:A' 743.4
- Tan LJ1vlESTONE, moderately weathered, 26.6 250 (II- moderately hard to hard, w/numerous clay filled
- vugs and solution features, some calcite filled, and
- 30

85
ferrous stainin!$. ,Edwards)

- -Ylfeb)' filled \u gs from ...6.8 0 27.6 f1

- (66) -50~ water loss a118.0It

- -wfclay Iltted \lugs from 28.3 (0 29A II 300 {J )

-
-100" water return at 3Q.Sfl

- 35
- \\fd a)' IWed \'ugs from 32.0 ( 0 JJ .l n

100 -100" water Iossi uJ3.0ft 10 T.D.
-

(8 1) 150 fL)-"~c:h.)' Illled l 'Ug, rrum 35.0 10 35.S ft-
-
- -vertlcfe weathered fractu re from 38.6 (0 .ao.o It

40 100 -plu ed from .aO.Oto 4S.0 ft

-
(86) ."icl3y C031~ fractures from 40.0 to 41.0 n

-
-
-
CONlPLETION DEPTI-I: 180.0 ft

DRILL DATE : 0912 1105

DEPTI-ITO WATER: See Note U~ Unconfined(lSI)
Q= Unconsolidated

Undrained Triaxial (151)

P ".Pocket Penetrometer
T =Torvane

[ 5 = Point Load (psi)

PLATE Sa



LOG OF BORING B-3

TY PE: Sample/Wet Rotary

Cornal County Water Detention Structure
Comal County, Texas

LOCATION: See Plate 2
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STRATUM DESCRIPTION

SURF. EL. 770 ft± Job No. 1004-0125
Tan Ll1vlESTONE, moderately weathered,

moderately hard to hard, w/numerous clay filled
vugs and solution features, some calcite filled, and
furroussmUling. (Edwards)

-wlcl;l)' coa led fr:u:tureslrom 4' .8 to 4S.3 Ii'
· ,\fclay coated fractures frOID 49.1 to SO.OIt

-",fd ay co uted Ir act ur es from 50.J to 50.7 fI

-wlt'l:l)' coated fractu res (rum 51.0 to 52.S n

-abunda nt fou il fragm ents from >t.:! 10 5....6 ft

Tan LL\1ESTONE, moderately weathered, hard,
w/abundant clay filled vugs and fractures, scattered
voids and secondary calcite, (Edwards)

LAYER
ELEVJ
DEPTH

:r:
b
z
UJ
0<
!-
'"

200(t)

1007()~

350 (1.)

350 (()

28 -w/c1ay filh:d ¥ugs Frum 60.0 to 63.0 fI

(0)

- 65

75

80

63

~~ (20)

83
(16)

100
(65)

-d ay fill~d vo id from 63.0 10 64 .0 n

-",Ie1ay filled vugs from 64.0 10 65.0 R

-w/clay fille d vug s Irum 65.0 to 61.0 It

-""clay coated fra ctures from 61.0 10 68. 1 ft

-w/c1ay filled vugs from 68.1 10 10.0 ft

-d a}' Illled void fro m 10.0 to 11A fI

clay fill ~d "'ugs from 12.8 to 75.0 R

-\o\ld llYce ated frac tures (ro m 1'-.6 (0 75.0 ft

-",{clay li lted "'ugs (n un 77.2 ( 0 77.9 ft

-w/d llYcoated fractures frum 78.2 (0 79.7 ft

Light gray to tan LL'vIESTO NE, moderately
weathered, hard, w/numerous fractured zones and
scattered vuggy seams and layers. (Edwards)

_",Id a)' coated fracture al 82.0 n
-""day coa ted rr aetu res from 82.8 to 83.0 fI

706.0 f---J--1--l--+- -I--1I----1

64.0 f--4-----l-+---+-+----lf---l

150 (I)

698.6
71.4

250 (1.)

300 (I)

690.3
79.7

350 (()

85 100
(85) -.""hl" Irtabte stlt seams Irem 86J '0 88J It

CONIPLETION DEPTH: 180.0 ft

DRILL DATE: 09/21/05

DEPTH TO WATER: See Note U = Unconfined (tsf)
Q = Unconsolidated

Undrai ned Triaxi al (tsf)

P =Pocket Penetrometer
T =TolVane
Is = Point Load (psi)

PLATE 5b



LOG OF BORING B-3

Coma l County Wate r Detention Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: Sec Plate 2

ST RAT 1 I DESC RI PTIO N

:r:
I­o
Z
11J
:G
l­
t/)

350( C)

300 (l.)

LAYER
ELEVJ
DEPTH

Job l':o. 1004-0125SURF. EL. 770 ft±

· \\{ca!cite coaled \'ugi from 97.4 to 100.0 n

. ",topen ,cugs rrem 90.9 to 91.2 n
-w epen \u gs from 9 1.7 to 92.2 n

-Iractured (!'"OIU 95.0 to 91." n

93
(44)

88
(33)- 951~

76
(21)

. ",/clay filled ,lugs Irum 100.0 (0 lUl. O n

-highl)' nealhered w'puor RQObelow 100.0 fl

100 (L)

. ",felilly mi t<! vugs from 103.0 to 10S.0 n

48 -",fcla)' Iilled "ugs from 105.0 (0 IU.s n

(0)

- 110
43 Light gray to tan LUvIESTONE, modera tely
(0) wea thered, hard, w/numerous fractured zones and

scattered vuggy seams and layers. (Edwards)

25
(0)

100 (L)

. ",tcl3y flJted ,lugs from 117.S 10 119'.0 n

- 120 40 . \\fclay filled l 'Ug S from 120.0 to 130.0 n

(0)

2507 ( )

. ",fclay filled \'ugs from 132.0 to 13.a .O n

4
(0)

3
(0)

- 130

-1 25:1

COMPLETION DEPTH: 180.0 ft

DRlLL DATE: 0912 1105

DEPTH TO WATER: See Note U= Unconfined(1Sf)
Q= Unconsolidated

Undrained Triaxial (1Sf)

P =PocketPenetrometer
T=Torvane
Is = Point Load (psi)

PLATE 5c



LOG OF BORING B-3

Comal CO\U1ty Water Detention Structure
Cornal County, Texas

TYPE : Sample/Wet Rotary LOCAm)N: See Plate 2

1;:
x ";t. ?F. ~~ ci ~ O ~ u,

:r:-J [/)
~ x--" >-~

~
LAYER f&!i D ~

zo Zt.ti ...
0 "- 0 0 u::: 0::S

...,-
:i

~
(/)f- O' 5 ..... 0 > or-: 0

t ~ ::: oe:. TRAT M DESCRI PTION ELEV J "'t.lJ 0'- i= X' 3:~ Zt1J
f- =

Z
< f- _:E (/)t1J ~U; t.lJ

>- < oo u DEPTH ~ z
[/) - - 0 ~:.c -J - < ::l :n tn [/)0 5t::i0 (/) tI) -J t:.. UJ 0 -J -Jz ;:: ~ <0 '-

Onco x
SURF. EL. 770 ft± Job No. 1004-0125

u c-_ c.. '" :::

- II
(6) -""ela)' filled \-ugs (rom 136.0 lu 136.5 n

- _w/ela )' Illled l Ug S fr oID 137.0 to 137.4 n
-
-
- 140

10 Light gray to tan LIMESTO E, moderately-
- (5) weathered, hard, w/numerous fractured zones and

- scattered vuggy seams and layers. (Edwards)

-
- 145

0 -w!clay filled lo ugs from 145.0 10 147.S fl

-
(0)-

-
-
- ISO

65 -w/da)' fill ed \u gs Irum IS0.0 10 IS·U II

-
(0)-

-
-
-155

90 500r()-
(8) 450 (J.)-

-
- -wlcl3} nJled ,·ugs fro m 158.5 (0 1595 n

- 160
89-

(20)- -",lela)' nlltd ..ugs from 161.9 to 162.1 n

- -w open "'ugs frvlIl 161.9 10 16·"" n
- 400 (1)
- 165

50 -" /cla)" lilled "ugs from 165.0 ( 0 16704 n

-
(24)-

- -nl c1ay filled vugs from 168.0 to 171.0 n
-
- 170

77-
(55)-

- - 350 (1.)- -open veld (rom (noS (0174.4 fl 595.6
- 175

78
-open void (rum 11-1.7 (0 17S.J n 174.4

- 594.7
- (32) 175.3
- -wfcla)' nUtd \U;s (ro m 177.8 to 179....n

- 590.0 450r[)
~ ~

COl'.- lPLETION DEPTH: 180.0 ft

DRILL DATE: 0912 1105

DEPTH TO WATER: See Note U = Unco nfined (tsf)
Q ~ Unco nsolidated

Undrained Triaxial (tsf)

P = Pocket Penetromete r
T=Torvane
Is = Point Load (psi)

PLATE 5d



LOG OF BO ING B-3

Comal County Water Detention Structure
Cornal County, Texas

TYP E: Sample/Wet Rotary LOCATION: See Plate 2

f- ~ ";fl. ;f.
~~ o~ O~ ""' :I:

u, ...J [j ~x5' LAYER f;J~ ~ ~ Z " z ~ >- u f-a ...J - a 0 ::;: ~ "-
..: 5f-' o"-J 0 > C5..: 0
1= ::l ~ tIlf-O TR,.\.T ; I DESCRIPTIO! ELEV) ~ E: 1=x ?:~ zu: z::E ::E ~ a e:.- o - f-:::c.. _ ::E UJu.,: tiioo u:

>- < oO C) DEPTI-I :;::2: tIl - - 0 xUJ ...J;] <0 ",til til 0 5@0 til til ...J:.z.. L:J 8 :: ?: < ... <0 f-
el .,: "- =- '" ~

til

SURF. EL. 770 ft± Job No . 1004-01 25

- r\OTES:
IhU .U

- I) Boring was advanced dry to the 5.0-ft depth and
- groun dwater was not encountered above that depth
- prior to coring.
- 185 2) N29 °40'4.3", W98° 12'32 .6" GPS Coordinates
- were obtained using a hand-held GPS device
- (Garmin GPSMA P 76)
- 3) Ground surface elevations were estimated from
- the IO-ft topo map provided by CH2MHilt, Inc.

- 190 4) Boring caved at the I I7.0-ft depth with no water

- observed above that dcpth.

- 5) Boring was backfilled with bentonite holeplug.

-
-
-195
-
-
-
-
-200-
-
-
-
-
- 205-
-
-
-
-
- 2 10-
-
-
-
-
- 215-
-
-
-
-
-220
-
-
-
-

COMP LETIO, DEPTH: 180.0 ft

DRILL DAT E: 09121105

DEPTH TO WATER: ee Tote U: Unconfined (tsf)
Q = Unconso lidated

Undrained Triaxial (1St)

P =Pocket Penetrometer
T = Torvane
I s = Point Load (psi)

PLATE Se



TERMS AND SYMBOLS USED ON BORING LOGS FOR SOIL
SOIL TYPES

~ CH, fat clays ~ SC, clayey sands ~ GC, clayey grave ls ~ CL, lean clays

OJ • • illJJ QSM, silty sands GM , silty gravels ML, silts SW , well-graded. . !l=:.::anrf c:.

~ GW , well-graded ~ Fill, unclassified D SP, poorly-graded • • GP, poorly-
gravels sands graded gravels

SOIL GRAIN SIZE
U.S. STANDAR D SIEVE

6 " ~. ~14 " A in An

I
BOULDERS I COBBLE S I GRAVEL I SAND

I COARSE I FINE I COARSE I MEDIUM I

?nr

I
FINE I

SILT

152 76 .2 19.1 4.76 2.00 0.4 20

SOIL GRAIN SIZE IN MILLIMETERS

0.074 0.00 2

CONSISTE NCY OF COHESIVE SOILS 12)

UNDRAINED
CONSISTENCY SHEAR

STRENGTH

Very Soft Less Than 0.25

Soft 0.25 to 0.50

Firm 0.5 to 1.00

Sti ff 1.00 to 2.00

Very Stiff 2.00 to 4.00

Hard grea ter than 4.00

CONDITIO N OF GRANU LA R SOILS 12)

NUMBER OF BLOWS RELATIVE
PER FT.. N DENSITY

0-4 Very Loose

4-10 Loose

10-30 Medium

30-50 Dense

Over 50 Very Den se

STRUCTURE (1)

DESCRI PTION CRITERIA

Stratified Al ternating layers of vary ing
material or color with layers
at least 6 mm thick .

Laminated Alternating layers of vary ing
mate rial or color with the
layers less than 6 mm thick.

Fissured Breaks along definite planes
of fracture with little resistance
to fracturing.

Slickens ided Fracture planes appear
poli shed or glossy, sometimes
str iated.

Blocky Cohesive soil that can be
broken down into small angular
lumps which resist further
breakdown.

Lensed Inclusions of small pockets
of different soils.

Dry

Moist

Very
Moist
We t

Part ing

Seam

Layer

Trace
Few
Little

Some

MOISTURE

-No water evident in sam ple; fines less
than plas tic limit.

-Sample feels damp; fine s near the
plastic lim it

-Water visible on sample: fines greater
than plastic limit and less than liquid limit

-Sample bears free wate r; fine s greater
than liquid limit

INCLUSIONS (1)

-lnclusicn <1/8" thick extendin g thro ugh
sam ple.
-Inclusion 1/8" to 3" thick extending
through sample.
-Inclusion >3" thick extending through
sam ple.
-<5% of sample.
-5% to 10% of sample.
-10 to 25 % of sample.

-30% to 45% of sample.

REFERE NCES :
1) ASTM D 2488

2) Peck, Hanson, and Thornburn,
(1974), Foundation
Engineering,

FUGRO CONSULTANTS

Information on each borin g log is a com pilation of subsurface conditions and soil and
rock Classifications obtained from the field as well as from laboratory testing of
samples. Strata have been interpreted by commonly accepted procedures. The
stratum lines on the logs may be trans itional and approximate in nature. Wa ter level
measurements refer only to those observed at the times and places indicated, and may
vary with time , geolog ic condition or cons truction activity.

PLATE 6



TERMS AND SYMBOLS USED ON BORING LOGS FOR ROCK

WEATHERING GRADES Of ROCKMASS (1)

TERM DESCRIPTION
Slightly Discoloration indicates weathering of

rock material and discontinuity
surfaces

ROCK TYPES

W ~ [JLIMESTO NE DOLOMITE ..

~
HIGHLY

~ [gJWEATHERED SHALE
LIMESTONE

b3 DOLOMITIC

~ CLAYSTONE ILIMESTO NE

HARDNESS

Friable -Crumbles under hard pressure
Low Hardness -Can be carved with a knife
Moderately Hard -Can be scratched easily with a knife
Very Hard -Cannot be scratched with a knife

SOL UTIO N & VOID CONDITIONS

SANDSTONE

CONGLOMERATE

GRANITE

.c::AMPI ~R TVP~.c::

I
Thin-

mwalled Rock

Tube Core

~
Standard
Penetration Auger

Test Sample

~ THD Cone 0 Dry Core

Void

Cavities

Vuggy

Vesicular

Porous

Cavernous

Interstice; a general term for pore
space or other openings in rock.

Small solutional concavities.

Containing small cavities, usually
lined with a mineral of different
composition from that of the
surround ing rock.

Containing numerous small. unlined
cavities, formed by expansion of gas
bubbles or steam during solidification
of the rock .

Containing pore, interstices, or other
openings which mayor may not
interconnect.

Containing cavities or caverns,
sometimes quite large. Most frequent
in limestones and dolomites.

Moderately

Highly

Completely

Residual Soil

Less than half of the rock material is
decomposed or disintegrated to a soil

More than half of the rock material is
decomposed or disintegrated to a
soil.

All rock material is decomposed andl or
disintegrated to soil. The original mass
structure is still largely
intact.

All rock material is converted to soil. The
mass structure and material fabric are
destroyed.

SPACING

VP.N r:ln.c:.p <?"

Close 2"-12"
Medium Close 12"·3'
Wide >3'

JOINT DESCRIPTION

INCLINATION
Hnri70nt~1 n.,;
Shallow 5-35
Moderate 35-65
Steeply 65-85
Vert ical 85-90

BEDDING THICKNESS (2)

Very Thick >4'
Thick 2'-4'
Thin 2"-2'
Very Thin 1/2"-2"

Laminated 0.08"-1/2"

Thinly-Laminated <0.08"

SURFACES
Sl ir:kpn.c:. irlprl·PnJi:e;hprl nrnnvpo

Smooth-Planar
Irreqular-Undulatinq or qranular
Rouoh-Jaooed or pill ed

REFERENCES:
1) British Standard (1981) Code of Practice for
Site Investigation, BS 5930.

2) The Bridge Div.,Tx. Highway Dept.
Foundation Exploration & Design Manual 2nd
Edition, revised June, 1974.

FUGRO CONSULTANTS
- )f.J

Information on each boring log is a compilation of subsurface conditions and soil and rock
classifications obtained from the field as well as from laboratory testing of samples. Strata
have been interpreted by commonl y accepted procedures. The stratum lines on the logs
may be transitional and observed at the time and places indicated, and may vary with
time, geologic condit ion or construc tion activity.
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Report NO.1 004-0125

'-j Te~~~~:~'1
t Q H (gravity) H (pressure) H (tot'I)_ K K

BoreHole Test Section Heightof G.uge G.uge H (gravi~) +

IBoring " Elcv.tion R.dius Length Flow R.le W.ter Column Pressure Pressure H IJ>ressurej

'0. I '"' ,., '", ft'/ in ,., (J>si) '", '" (ft/",-i~L_ (film

B-1 (a)

I
582 - 572 0.135 10.0 2,752 91.00 5 11.55 102,55 1.8E-03 190.1

f------
B·1 692 - 682 0.135 10.0 2.545 82,00 5 11.55 93.55 1.9E-03 192.7 :

B-1 703 -693 0.135 10.0 2,159 71.00 5 11.55 82.55 1,8E-03 185.3 r

.- iB·1 713-703 0.135 10.0 2168 51.00 5 l 11.55 72.55 20E-03 211.7

- -- -
I

B-1 722 - 712 0.135 100 2.007 51.00 5 I 11.55 62,55 2,2E-03 227.3

--
B-1 732 - 722 0.135 10,0 1.727 41.00 5 11,55 52,55 22E-03 232.8

_.-

IB-1 742 - 732 0135 10.0 1.663 31.00 5 11,55 42,55 2.7E·03 276.9

752 742 0,135 10.0 1.112 21.00 5 11,55 32.55 2.3E-03 241.9

B·1 752 - 742 0.135 10.0 1.413 21.00 10 23,10 44.10 2.2E-03 227.1

752 - 742 0.135 10.0 1,543 21.00 15 34,65 55.65 1.9E-03 196.4

I
-

B·2 619-609 0.135 10,0 2.031 I 90,00 5 11.55 101.55 HE-03 141.7

B·2 629 -619 0.135 100 2.164 80,00 5 11.55 91.55 1.5E-03 157.5
-_... --

B.2(b) 639 - 629
I

0.135 10,0 2.057 70,00 5 11.55 81.55 1.7E-03 178.7

--
B·2(e) , 649 -639 0,135 10.0 5.299 60.00 0 0.00 60.00 5.0E-03 625.6

677 -667 0,135 , 10.0 1.848 29.00 5 11.55 40.55 3.1E-03 322.8

B·2 I

677 - 667 1.964
,

2.6E-03 267.00.135 10.0 29.00 10 , 23.10 52.10
I

B·3 682·672 0.135 10.0 2,683 91.00 5 11.55 102,55 1.8E-03 185,3

, -
B·3 692 -682 0.135 10,0 2.383 81.00 5 11.55 92.55 1.8E-03 182.4

B-3 702 - 692
!

0.135 100 2.175 71.00 5 11,55 82,55
I

1,8E-03 186,6

B-3 i 712 - 702 0135 10.0 1.999 6100 5 11,55 72.55 1,9E·03 1952_ ..

I I
B·3 722 - 712 0,135 10.0 2.095 51,00 5 11,55 62,55 2,3E-03 237,2

-
732 - 722 0.135

,
10.0 0.912 41.00 5 11,55 52,55 1,2E-03 123,0

B-3 732 - 722 0.135 10.0 1.162 41.00 10 23,10 64.10 12E·03 128,5

732 - 722 0.135 10.0 0.969 41.00 5 11,55 52,55 1,3E-03 130,6

..

B-3 742 - 732 0.135 10.0 1,747 31.00 5 11.55 42,55 2,8E-03 290.9

1:.3
752 - 742 0.135 10,0 1,250 21.00 5 11.55 32.55 2.6E-03 272.2

! 752 - 742 ! 0.135 10,0 1.443 21.00 10 23.10 44.10 2.2E·03 231.8

I
! I

I IB·3 i 761·751 I 0,135 10.0 0.000 11.00 5 11.55 22.55 O.OE+OO 0.0

Notes: la) Could not maintain constant 5 psi. Gauge pressure fluctuated ±2 psi during test. 5 psi was used for calculation of K.

Ib) Could not maintain 5 psi for first 2 minutes of test. Test run for 7 minutes with calculation of K for final 5 minutes.
Ie) Could not get 5 psi due to rapid inflow.

Summary of Double Packer Test Results
Dry ComaI Creek Flood Retarding Structure
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