





LOG OF BORING B-3 g
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—ee’ e
Comal County Water Detention Structure
Comal County, Texas
TYPE: Sample/Wet Rotary LOCATION: See Plate 2
e 3 X »R|o.|98| .5
; 5 %E%E LAYER |=E|a}|ES %f\.zn\f ;2 &
Z | 8 |2lws? dz|So|Celodlo>| B O
E | S g =52 STRATUM DESCRIPTION ELEV/ !;E 83 E* Znla8| o & zZ
3|5 (5388 bt |32) 35201871221 28| &
) o =
SURE. EL. 770 fi+ Job No. 1004-0125 O |FEECESTE] 7
s i Tan crushed limestone base. (Fill) 768.5
B . T Tan LIMESTONE, moderately weathered, hard, 1.5
= 1 w/scattered zones of secondary calcite, micro-vugs
- g 3 and some ferrous staining. (Edwards)
- & 7 |
L ]| 95
I e )
L] - 450 (L)
= - S|
j i
__ 10 l—j 1 10Q | -ferrous stained vugs from 10.0 to 13.2 ft
i 7 : | (62) -verticle weathered fracture from 11.9 to 122 ft
= l T ~w/tan marly seam at 12.5 ft
= 1— -pitted from 13.2 10 15.8 ft
e l 5 I -
= “p l 100 -wifractures from 15.8 to 163 It 50 (L)
5 || (72)
1 | ~calcite coated vugs from 17,0 to 20,0 ft
= I
ia | L -weathered fractures from 19.0 to 21.6 ft
— - H
L 20 j - 100 300 (L)
- = 69
B T ; 350 (L)
|
[ I
— 25 +1- 1t
7 ~chert nodule at 25.1 ft
T {g@ 743.4
5 —{|[ " 7 | Tan LIMESTONE, moderately weathered, 26.6 350(
- ] moderately hard to hard, w/numerous clay filled
= = vugs and spl_uﬁon features, some calcite filled, and
[0 T]| 85 | e e TR0
= I (66) -50% water loss at 28.0 fi
s i I T ~w/clay filled vugs from 28.3 to 29.4 ft 300 (L)
. 4 I = ~100% water return a1 30.5 ft
g% I ] -w/clay filled vugs from 32.0 to 33.2 1t
I L 100 | -100% water loss at 33.0 ft 1o T.D.
¥ — E (81) | -wielay filled vugs from 35.0 to 35.5 150 (1)
= |
< 47 [ -verticle weathered fracture from 38.6 10 40.0 ft
I
— 40 11 Tl 100 | »ted from 400w ss0n
B | I (86) -w/clay coated fractures from 40.0 to 41.0 ft
B |
=
COMPLETION DEPTH: 180.0ft DEPTHTO WATER: See Note U=Unconfined (tsf) P =Pocket Penetrometer

DRILL DATE: 09/21/05

Q = Unconsolidated
Undrained Triaxial (tsf)

T=Torvane
[s = Point Load (psi)

PLATE 5a



LOG OF BORING B-3

Comal County Water Detention Structure
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Comal County, Texas
TYPE: Sample/Wet Rotary LOCATION: See Plate 2
o S I Fs =M =2 5
= | 3 |8lExa Laver|ge(ax|E2| 25|28 | 22| E
£ |2 |5[g58 STRATUM DESCRIPTION ELEv/ (£E|BEIERIZ212E| 85| Z
& | = [F|23S DEPTH |22 |535|24|25|22| 58| 2
Gl e 3| "|22|27 (28] 58| @
SURF. EL. 770 fix Job No. 1004-0125 el e 0 s
i || 98 | Tan LIMESTONE, moderately weathered, 200 (L)
. || ®5) | moderately hard to hard, w/numerous clay filled
£ J— vugs and solution features, some calcite filled, and
{ = ferrous sta.tmng (Edwardsrz 100 (L)
I -w/clay coated fractures Trom 47.8 to 48.3
= 50 LT 100 -wiclay coated fractures from 49.1 to 50.0 ft
m l (82) -wiclay coated fractures from 50.3 to 50.7 ft
T ] [ -wiclay coated fractures from 51.0 to 52.5 ft
- 41
1
i = I -abundant fossil fragments from 54.2 1o 54.6 ft
—55— I T | 4"1 7144 350 (Ll
§ — (1' 8) | Tan LIMESTONE, moderately weathered, hard, 55.6 350 (1)
. w/abundant clay filled vugs and fractures, scattered e
= = voids and secondary calcite. (Edwards)
= ; i
— 60 i 1 98] | -welay filled vugs from 60.0 10 63.0 ft
L lr || ©
: ‘ ~clay filled void from 63.0 to 64.0 ft 706.0
I ~wiclay filled vugs from 64.0 to 65.0 ft 64.0
— 65 T 63 -w/clay filled vugs from 65.0 to 67.0 ft
. I
. || @0
| -wiclay coated fractures from 67,0 to 68.1 it
i + -w/clay filled vugs from 68.1 to 70.0 ft
P 150 (L)
70 9] | ~clay flled void from 70.0 to 714 1
- 698.6
- (26) 71.4
= | I -w/clay filled vugs from 72.8 to 75.0 1t
- 4 I
b 75 — I 1 -w/clay coated fractures from 74.6 to 75.0 ft 250 !I;
T =[] 83
L, T (16) 300 (L)
I 1 -wiclay filled vugs from 77.2 to 77.9 ft
F . I -w/clay coated fractures from 78.2 to 79.7 It
i [ 690.3
~ 80 111 100 | Light gray to tan LIMESTONE, moderately 79.7
)’ g ! Il (65) weathered, hard, w/numerous fractured zones and
i I scattered vuggy seams and layers. (Edwards)
.2 : I -w/clay coated fracture at 82.0 ft
I = -wiclay coated fractures from 82.8 to 83.0 ft 350 (L)
_ Q< il
85—l 100
A EE - (85) | -wiwhite friable silt seams from 86.3 to 8.3 ft
b i :
| I
¢ I
COMPLETION DEPTH: 180.0ft DEPTHTO WATER: See Note U= Unconfined (tsf) P =Pocket Penetrometer
Q= Unconsolidated T=Torvane

DRILL DATE: 09/21/05

Undrained Triaxial (tsf)

s = Point Load (psi)

PLATE 5b



LOG OF BORING B-3
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Comal County Water Detention Structure
Comal County, Texas
TYPE: Sample/Wet Rotary LOCATION: See Plate 2
£ & D\o‘ g\i N i °\=n d 2 o °\°- S o >
=138 ) LAYER || 9| S5 2 5 & z=| B
e | S (5852 STRATUM DESCRIPTION ELEV/ |EE|BE|EX|Z2 (2R BE | 2
g |z 12980 DEPTH |2 Z |35 (<A 45|32 28 2
a R 3 SZ(<+[<(58| &
SUREF. EL. 770 ft+ Job No. 1004-0125 - >
- -
[~ I I (33) -w/open vugs from 90.9 to 91.2 ft 300 (L)
- . T I -w/open vugs from 91.7 to 92.2 ft
- - L [
— - l 1
= 95 l [ 88 fractured from 95.0 to 97.4 ft 350 (I )
L =46
L ") I ~w/calcite coated vugs from 97.4 to 100.0 ft
[
S =
— 100 11| 76 | ~elay filled vugs from 1000 10 1010 R 100 (1)
: IL : (2 l) -highly weathered wpoor RQD below 100.0 ft
R 11— ~wiclay filled vugs from 103.0 to 1050 ft
j i L:[
—105+ T 48 | “wielay filled vugs from 1050 to 1145 R
N —|| ©
= I
I
. Ui :
(10T 43 | Light gray to tan LIMESTONE, moderately
B 1| (0) | weathered, hard, w/numerous fractured zones and
1 scattered vuggy seams and layers. (Edwards)
= T
. 1 i
IS o 100 (1)
. | ©
B "l*l ~w/clay filled vugs from 117.5 to 119.0 ft
- I ;
—120 i I 40 -wiclay filled vugs from 120.0 to 130.0 ft
- o
I
- 1T
I
-1 =
25 250 (1)
= . T || ©
= r l l
= T
rl.}O— : 1T 3
0
& + T ( ) -wiclay filled vugs from 132.0 to 134.0 ft
- 1
2 |
|

COMPLETION DEPTH: 180.0ft DEPTH TO WATER: See Note
DRILL DATE: 09/21/05

U= Unconfined (tsf)
Q= Unconsolidated
Undrained Triaxial (tsf)

P =Pocket Penetrometer
T=Torvane
I5 = Point Load (psi)

PLATE 5¢



LOG OF BORING B-3
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Comal County Water Detention Structure
Comal County, Texas
TYPE: Sample/Wet Rotary LOCATION: See Plate 2
B P = =M [=E

5|3 [BEs3 Laver | gl o ES|Z R 26l 22| ©

E | g |5lg52 STRATUM DESCRIPTION ELEV/ | EE(ZEIEZ| 22128 58| Z

5 | £ 25385 DEPTH |2Z|35|<45|2%|92( 22| =

8 | ® |#|a%g S| "|=2|2-|28| 58| &

SUREF. EL. 770 ft+ Job No. 1004-0125 il s =
1
& | : (161) -wiclay filled vugs from 136.0 to 136.5 ft
= T I [ -w/clay filled vugs from 137.0 to 1374 ft
5 ===
- . l l
140 —1 10 | Light gray to tan LIMESTONE, moderately
i — (5) weathered, hard, w/numerous fractured zones and
3 - scattered vuggy seams and layers. (Edwards)
—14511 i I 0 -w/clay filled vugs from 145.0 to 147.5 ft
R
L I
A 4 T
—1501 T 65 | ~wetay fitled vugs from 1500 10 1548 1
L - C
0

b i -l ©
0 [
= -
|— -1 "
_15541 [ 90 500 (L)
5 —|| ® 450 (L)
- I
| ; I -wiclay filled vugs from 158.5 to 1595 ft
— - 1
i 160 T : 89
H 1 Tl I 20) ~wiclay filled vugs from 161.9 to 162.7 ft
= [ I -wiopen vugs from 162.9 to 164.4 ft
B [
—165 ; [ 50 -w/clay filled vugs from 165.0 to 167.4 t 400 (L)
£ 5 || (24)
: : ; i -w/clay filled vugs from 168.0 to 1710 ft
~170 ‘ 77
L I i
E | ﬁ T (55)
S s
=S -open void from 1735 to 1744 ft 5956 350 (L)
—175 i -open void from 174.7 to 175.3 t 174.4
s g 594.7
= Jt (32) 175.3
- 41 I -wiclay filled vugs from 177.8 to 1794 ft
= 590.0 450 (1)

COMPLETION DEPTH: 180.0ft DEPTHTO WATER: See Note
DRILL DATE: 09/21/05

U =Unconfined (tsf)
Q=Unconsolidated
Undrained Triaxial (tsf)

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

PLATE 5d



LOG OF BORING B-3
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Comal County Water Detention Structure
Comal County, Texas
TYPE: Sample/Wet Rotary LOCATION: See Plate 2
e X = ot (=0 (=4 Il 5
= |3 |4l55s waver [me|a® B2 28 IZa 22| B
E | 3 [B|z5=2 STRATUM DESCRIPTION ELEV/ | £ 3% EX|Zz|Z2BI2E| Z
& | > |Z]aST DEPTH |2z |3Z|28|25|22| 52| =
8 | ? |4z2*3 S “gg<v<g§m £
SURF. EL. 770 ftx Job No. 1004-0125 i =
150.0
K 1 NOTES:
= 1 1) Boring was advanced dry to the 5.0-ft depth and
= . groundwater 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
B ) (Garmin GPSMAP 76)
s - 3) Ground surface elevations were estimated from
E— the 10-ft topo map provided by CH2MHill, Inc.
190 4) Boring caved at the 117.0-ft depth with no water
K i observed above that depth.
i i 5) Boring was backfilled with bentonite holeplug.
=195+
.
—200
2051
—210
~215+
= .
- 4
—220
COMPLETION DEPTH: 180.0 ft DEPTH TO WATER: See Note U=Unconfined (tsf) P =Pocket Penetrometer
Q=Unconsolidated T=Torvane

DRILL DATE: 09/21/05

Undrained Triaxial (sf) [ = Point Load (psi)

PLATE 5e



TERMS AND SYMBOLS USED ON BORING LOGS FOR SOIL

CH, fat clays

%

[

SM, silty sands

9B N

SOIL TYPES
SC, clayey sands 4

GM, silty gravels

il

GC, clayey gravels

ML, silts

% CL, lean clays

SW, well-graded

sands
GW, well-graded @ Fill, unclassified SP, poorly-graded @ GP, poorly-
P Y gravels sands graded gravels
SOIL GRAIN SIZE
U.S. STANDARD SIEVE
8" 3¢ 3/4" 4 10 40 C
BOULDERS COBBLES GRAVEL SAND SILT CLAY
COARSE | FINE COARSE | MEDIUM [  FINE
152 76.2 19.1 4.76 2.00 0.420 0.074 0.002

SOIL GRAIN SIZE IN MILLIMETERS

CONSISTENCY OF COHESIVE SoILS ? CONDITION OF GRANULAR SOILS ?

UNDRAINED
CONSISTENCY SHEAR NUMBER OF BLOWS RELATIVE
STRENGTH PERFT.. N DENSITY
Very Soft Less Than 0.25 0-4 Very Loose
Soft 0.25to 0.50 4-10 Loose
Firm 0.5to 1.00 10-30 Medium
Stiff 1.00 to 2.00 30-50 Dense
Very Stiff 2.00 to 4.00 Over 50 Very Dense
Hard greater than 4.00
STRUCTURE " MOISTURE
DESCRIPTION CRITERIA Dry -No water evident in sample; fines less
than plastic limit.
Stratified Alternating layers of varying Moist -Sample feels damp; fines near the
material or color with layers plastic limit
at least 6 mm thick. Very -Water visible on sample: fines greater
Moist than plastic limit and less than liquid limit
Laminated Alternating layers of varying Wet -Sample bears free water; fines greater
material or color with the than liquid limit
layers less than 6 mm thick.
INCLUSIONS
Fissured Breaks along definite planes Parting  -Inclusion <1/8" thick extending through
of fracture with little resistance sample.
to fracturing. -Inclusion 1/8" to 3" thick extending
Seam through sample.
Slickensided Fracture planes appear Layer -Inclusion >3" thick extending through
polished or glossy, sometimes sample.
striated. Trace -<5% of sample.
Blocky Cohesive soil that can be Few -5% to 10% of sample.
broken down into small angular Little -10 to 25 % of sample.
lumps which resist further
breakdown.
Lensed Inclusions of small pockets Some -30% to 45% of sample.
of different soils.
REFERENCES: 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 commonly accepted procedures. The
stratum lines on the logs may be transitional and approximate in nature. Water level

1) ASTM D 2488

2) Peck, Hanson, and Thornburn,

(1974), Foundation measurements refer only to those observed at the times and places indicated, and may
Engineering. vary with time, geologic condition or construction activity.

FUGRO CONSULTANTS PLATE 6



ROCK TYPES SAMPI FR TYPFS
Thin-
LIMESTONE E DOLOMITE SANDSTONE wgli?ed Rock
Tube Core
HIGHLY Standard
WEATHERED SHALE CONGLOMERATE g Penetration Auger
LIMESTONE Test Sample
DOLOMITIC DA
HARDNESS W ERIN DES OF ROCK 9
Friable -Crumbles under hard pressure TERM DESCRIPTION
Low Hardness -Can be carved with a knife Slightly Discoloration indicates weathering of
Moderately Hard  -Can be scratched easily with a knife rock material and discontinuity
Very Hard -Cannot be scratched with a knife surfaces
SOLUTION & VOID CONDITIONS
Void Interstice; a general term for pore Moderately Less than half of the rock material is
space or other openings in rock. decomposed or disintegrated to a soil
Cavities Small solutional concavities. Highly More than half of the rock material is
decomposed or disintegrated to a
Vuggy Containing small cavities, usually soil.
lined with a mineral of different
composition from that of the Completely All rock material is decomposed and/or
surrounding rock. disintegrated to soil. The original mass
structure is still largely
Vesicular Containing numerous small, unlined intact.
cavities, formed by expansion of gas
bubbles or steam during solidification Residual Soil All rock material is converted to soil. The
of the rock. mass structure and material fabric are
destroyed.
Porous Containing pore, interstices, or other
openings which may or may not
interconnect.
Cavernous Containing cavities or caverns,
sometimes quite large. Most frequent
in limestones and dolomites.
JOINT DESCRIPTION
SPACING INCLINATION SURFACES
Verv Closa <2" Harizontal 0-5 Slickensided-Polished arnnved
Close 2°-12" Shallow 5-35 Smooth-Planar
Medium Close 12"-3' Moderate 35-65 Irreqular-Undulating or granular
Wide >3' Steeply 65-85 Rough-Jagged or pitted
Vertical 85-90
BEDDING THICKNESS
Very Thick >4’
Thick 24
Thin 2"-2'
Very Thin 1/2"-2"
Laminated 0.08"-1/2"
Thinly-Laminated <0.08"
REFERENCES:
1) British Standard (1981) Code of Practice for Information on each boring log is a compilation of subsurface conditions and soil and rock
Site Investigation, BS 5930. 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
2) The Bridge Div.,Tx. Highway Dept. may be transitional and observed at the time and places indicated, and may vary with
Foundation Exploration & Design Manual 2nd time, geologic condition or construction activity.
Edition, revised June, 1974.

FUGRO CONSULTANTS PLATE 7



Report No. 1004-0125

&

Packer r L Q H {gravity} H [pressure) H (total} = K K
Test Interval Bore Haole Test Section Height of Gauge Gauge H {gravity] +
Boring Elevation Radius Length Flow Rate Water Column Pressure Presswe H [pressure)
No. (# ) it) iwmin) | (1) {psi i) {r) (ftfrnin} . ifyn
B-1 @ 662 -672 0.135 10.0 2,752 91.00 5 11,68 10255 1.8E-03 1901
B-1 692 - 682 D.135 10.0 2545 82.00 5 11.55 93.55 1.9E-03 1927
B-1 703 -693 0135 100 2.159 71.00 5 11.55 82.55 18E-03 | 1853
B 713-703 0.135 10.0 2168 61.00 5 1166 72.56 2.0E-03 2117
B-1 722 -712 0.135 10.0 2.007 51.00 5 11.55 8255 22603 2273
B-1 732-722 0.135 10.0 1.727 41.00 5 11.55 52,55 2 2E-03 2328
B-1 742 -732 0.135 10.0 1683 31.00 5 11.55 4255 2.7E-03 276.9
752 -742 0,135 10.0 1.112 21.00 5 1158 32.55 23E03 241.9
B-1 752 - 742 0135 10,0 1.413 21.00 10 2310 4410 2.2E-03 2271
752 - 742 0.135 10.0 1.543 2100 15 34,65 5565 1.9E-03 196.4
! B-2 619 -609 0.135 10.0 2.031 90.C0 5 1156 101.55 1.4E-03 141.7
B-2 628 -619 0.135 10.0 2.184 80.00 5 11.58 91.55 1.6E-03 167.5
B2 639 -629 0.135 10.0 2.057 70.00 5 11.55 81.55 1.7E-03 178.7
B.z 649 - 639 0.135 10.0 5299 60.00 0 0.00 §0.00 6.0E-03 525.8
877 - 667 0.135 10.0 1.848 29.00 5 11.55 40.55 3.1E-03 3208
B-2
877 - B67 0135 10.0 1.964 29.00 10 23.10 52,10 2.BE-03 267.0
B-3 882 -672 0.135 10.0 2.683 31.00 5 11585 102 55 1.8E-03 185.3
B-3 892 -682 0.135 10.0 2.383 21,00 5 1185 92 585 1.8E-03 182.4
: L
B-3 702602 | 0135 10.0 2175 71.00 5 11.55 8255 1.8E-03 1866
B-3 712 -702 0135 10.0 1.999 51.00 5 11.55 7255 19E-03 1862
| ]
B-3 722 -712 0135 10.0 2,095 5100 5 1168 6255 2.3E-03 2372
732 -722 0135 10.0 0.912 41.00 5 155 | 5255 , 1.2E-03 1230
i
B-3 732-722 0135 10.0 1.162 41.00 10 23.10 64.10 1.2E-03 1285
732 - 722 0.135 10.0 0.969 41.00 5 1186 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 2009
752 - 742 0.135 10.0 1.250 21.00 5 11.55 32.55 26503 2722
B-3
752 -742 0.135 10.0 1.443 21.00 10 23.10 4410 22803 2318
i B-3 761 - 761 0135 100 0.000 11.00 5 11.55 22.58 0.0E+00 00

Notes: ' Could not maintain constant § psi. Gauge pressure fluctuated 2 psi during test. 5 psi was used for calcutation of K.
® Gould not maintain 5 psi for first 2 minutes of test. Test run for 7 minutes with cakculation of K for final 5 minutes.
) Could not get & psi due to rapid inflow.

Summary of Double Packer Test Results
Dry Comal Creek Flood Retarding Structure
5y Comal County, Texas






