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Introduction

Fugro Consultants, Inc. is pleased to submit the results of a geotechnical exploration
program performed for the above referenced project. Fugro’s services were performed in
general accordance with our Proposal No. 04.10040125, dated June 23, 2008, and were
authorized by CH2M Hill's Purchase Order No. 928688, dated October 2, 2008.

Fugro previously performed a reconnaissance investigation of the site. The findings of
that study were presented in our Report No. 04.10040125, dated October 13, 2005. That
investigation included the drilling of three exploratory borings (Borings 1 through 3). The scope
of that study was limited to: the drilling and sampling of the borings, performing downhole packer
tests, developing detailed boring logs, photographing the cores, and developing a data report.
Additional efforts were to be provided as part of that study; however, CH2MHill provided written
notice to stop work on the project before the additional work was done.

In 2008, Fugro was authorized to perform the final geotechnical data study. “This report
presents the information developed from the recent investigations, as well as the earlier
reconnaissance study.

Field Exploration

Site Location. The proposed site is located in Comal County to the southwest of New
Braunfels, Texas, as illustrated on a vicinity map on Plate 1. The site is on Dry Comal Creek to
the northwest of FM 482 and to the southwest of Krueger Canyon Road.

General. Prior to the commencement of ‘drilling operations for the reconnaissance study
done in 2005, The Dean Word Company of New Braunfels was subcontracted to perform site
clearing operations to allow drill rig access to the boring locations. The reconnaissance borings
were drilled beginning September 19, 2005 and completed on September 30, 2005.

The recent borings were drilled in two phases, initially from July 7 through July 15, 2008,
and then from October 13 through October 17, 2008. All boring locations were selected by
CH2M Hill with some minor field adjustments to allow for access. The coordinates and
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elevations of the boring locations are shown on the logs and were provided by CH2M Hill. The
boring locations and elevations are also tabulated on Plate 2.

The reconnaissance field program consisted of three subsurface exploration borings.
The reconnaissance borings, designated Borings 1 through 3, were advanced to nominal depths
of 100 to 180 ft below the ground surface. Total footage explored was about 460 ft.

The recent field programs consisted of nine borings, designated Borings 4 through 12.
These borings were drilled and sampled to depths ranging from 30 to 146.5 ft; total footage
expiored was about 691.5 ft.

Drilling and Coring. The borings were drilled with a truck-mounted rig equipped with the
following sampling tools: (1) continuous flight augers for advancing the holes dry and recovering
disturbed samples; (2) thin-walled tubes for obtaining undisturbed sampies of cohesive strata
(ASTM D 1587), (3) split-barret samplers and drive weight assembly for obtaining representative
samples and measuring the penetration resistance (SPT N-values) of non-cohesive soil strata
(ASTM D 1586), and (4) a double-tube NXB core barrel equipped with a diamond bit for core
samples (ASTM D 2113). As indicated on the logs, the vast majority of the sampling was
accomplished using the NXB core barrel in 5-ft runs.

Boring Logs and Sample Handling. During drilling and sampling, a record of field
observations was maintained in the form of field logs describing the visual identification of the
subsurface materials encountered, and other pertinent field data. The final boring logs for
Borings 1 through 12, thus developed, are presented on Plates 3 through 14, respectively. Keys
to Terms and Symbols Used on the Boring Logs are presented on Plates 15 and 16.

The SPT N-value is the number of blows of a 140-lb drop hammer falling 30 inches
required to drive the SPT sampler the final 12 inches of an 18-inch sampling interval. The blows
required for the first 6 inches of sampler penetration (seating) are usually not considered
representative of in situ densities due to the possible presence of loose material or cuttings from
the drilling operations. Failure to attain the initial 6 inches of sampler penetration with 50 blows is
generally referred to as refusal and is identified on the boring logs as "Ref" for the indicated
amount of sampler penetration. Where very dense material is encountered, the actual
penetration after the initial 6 inches seating of the sampler is recorded for a total of 50 blows.
The SPT N-values are included on the boring logs.

Samples of the underlying limestone were recovered from the site by continuously coring
in 5-ft runs. The percentage of material recovered was recorded. The Rock Quality Designation
(RQD)1 was also noted. The RQD represents the percentage of the recovered core in which the
individual pieces are longer than twice the diameter. The core recovery and the RQD values are
included on the logs and are also plotted versus elevation on Plates 17 and 18.

1 Deere, D.U. (1963) Technical description of rock cores for engineering purposes, Rock Mechanics and
Engineering Geology, Volume 1, p.18.
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After recovery, each sample was removed from the sampler, examined and visuaily
classified by Fugro’s senior geotechnical technician. Field sampling and testing was performed
in general accordance with the applicable ASTM standards. The recovered cores were then
sealed, packaged, and transported to Fugro’s San Antonio iaboratery for further examination by
Fugro's geologist. The cores were also photographed; the photos are included in Appendix A
and on an attached CD.

Packer Testing. Unlined borehole double-packer tests were conducted in the limestone
in the three reconnaissance borings (Borings 1 through 3) after coring was completed. The
proccedure consists of seating an inflatable rubber packer at the top and bottom of the test zone,
and pumping water into the test zone through a metering system. A constant pressure was

. applied to the water entering the test zone and maintained for a specified time period. Water
loss into the test zone was recorded. The test zone length was 10 ft and the test duration ranged
from 2 to 7 minutes. Data and results are presented in a table in Appendix B. The test
procedure and calculations for hydraulic conductivity (k) are in general accordance with U.S.
Bureau of Reclamation procedures.

Borehole Completion and Piezometers. Borings 1 and 2 were completed as standpipe
piezometers in the upper 100 and 50 ft, respectively. Both of those boreholes caved in
immediately below the piezcmeters. The piezometers consist of 2-in.-diameter PVC pipe, which
is slotted in the bottom 10 ft. The annular space around the pipe was backfilled with graded fiiter
sand up to a level about 16-ft and 30-ft depth below the ground surface in Borings 1 and 2,
respectively. From the top of the sand filter to 10-ft depth, the annular space was filled with
processed bentonite pellets; the remainder of the borehcle was then backfiled with
cement/bentonite grout. Boring 3 did not include a piezometer and was backfilled with bentonite
chips (“Holeplug™). When the bentonite comes into contact with water, it will tend to swell,
providing an effective hydraulic seal. The borings drilled in 2008 were backfilled with either a
2,000-psi grout prepared onsite with a volumetric ready-mix truck or with bentonite chips.

Laboratory Testing

Classification. The laboratory investigation primarily consisted of a series of standard
classification tests in near-surface soils samples followed by strength tests in the underlying
limestone. To aid in soil classification, liquid and plastic limits, collectively termed Atterberg
limits, and percentages passing selected U.S. Standard No. 200 Sieves were performed con
selected soil samples. Water content measurements were made on selected samples to help
establish the moisture content profile for each boring.

The underlying limestcone cores were tested for strength using both point index tests and
unconfined compression tests on prepared cores. The strength tests are described below.

Point Index Testing. Point Index Testing (PIT) was performed typically on each 5-ft core
run. A total of 116 tests were performed. In the Point Index Test, a rock core with a length of at
least 1.5 times the diameter is subjected to compression loading between two rounded hardened
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steel cones. The load is applied transverse to the long axis of the core; therefore, the failure
mode is tensile splitting. The point load strength index is designated, I;, and is expressed in psi.
The results are presented on the boring logs and have been plotted versus elevation on Plate 19.

It is possible to correlate the I; values with unconfined compressive strength; however, we
consider it to be simply an index test of relative strength. Hoek and Bray? indicate a correlation
of unconfined compressive strength, q,, with I as:

Ou =24 x I

Compression Tests. Unconfined compression tests were typically performed about
every 15 ft of core run. A total of 51 tests were performed. In the test, the cores are prepared
into cylindrical specimens with a length to diameter ratio of about two by saw cutting the ends
into smooth parallel surfaces. The samples are then loaded in compression axially to failure.
The ultimate compressive stress is recorded and the unconfined compressive strength is
computed. The results of the unconfined compression tests are tabulated in Appendix C and
plotted versus elevation on Plate 20. The values ranged from about 1,370 to 13,080 psi and

“averaged about 5,430 psi.

For this study, 18 of the cores were instrumented to measure their stress-strain
characteristics. Normally, not a part of the standard test procedure, we developed a method to
measure the displacement versus load during the test. The load frame was instrumented with an
LVDT to measure displacement as the test proceeded. Our load frame is not set up to allow
digital output of the load data. Therefore, we placed the LVDT readout box near the load frame
display and video taped the readings during testing with a digital recorder. Using the freeze-
frame option, we were able to manually record the load and displacement values as the tests
proceeded. We converted the values to stress and strain and have plotted the values, presented
in Appendix D. In the table of results in Appendix C, the unconfined compression tests with
developed stress-strain data are indicated with a double asterisk. The Excel files containing the
‘stress vs. strain curves are included on the attached CD.

Subsurface Conditions

Site Geology. Regionally, the site is located just inside the eastern margin of the
Balcones Fault Zone, a northeast-southwest trending belt five to ten miles wide, which separates
the two major physiographic provinces spanning the greater Austin area: the Edwards Plateau
Hill Country extends to the west and the Blackland Prairie to the east.3 The Fauit Zone, or so
called Rolling Prairie, consists of a series of faulted strata bounded mostly by normal faults
generally downthrown to the southeast.4 The general regional dip of Cretaceous strata is to the
southeast. Cretaceous strata have been broken and displaced down to the southeast by the

2 Hoek, E. and Bray, J. (1977), Rock Slope Engineering, 2™ ed., The Institution of Mining and Metallurgy, London,
pg. 96.

3 @arner, L.E, and Young, K.P., “Environmental Geology of the Austin Area: An Aid to Urban Planning,” Report of
Investigations No. 86, Bureau of Economic Geclogy, The University of Texas at Austin (1976).
4 Ibid.
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northeast-trending Balcones Fault. The major episodes of fauiting associated with the Balcones
Fault Zone are considered to be of Miocene age and are therefore inactive. The entire project is
located within a Zone 0 seismic region.

According to the Geologic Atlas of Texas, Seguin Sheetd, the site is underlain by
limestone and marly limestone of the Edwards Formation. The Edwards Formation is of Lower
Cretaceous age and is subdivided into four members based on lithology.

Member 4 is the youngest member and consists mostly of hard, light gray to tan, fine-to-
coarse grained, thin-to-thick bedded fossiliferous limestone. The thickness of Member 4 is about
40 ft.

Member 3 is made up of soft nodular gray to tan marly limestone with flaggy limestone
interbeds. The thickness of Member 3 is approximately 10 to 15 ft.

Member 2 consists primarily of hard, light gray to tan, fine-to-medium grained, thin-to-
thick bedded limestone. The lower beds in this member are folded due to the collapse in
Member 1. The thickness of Member 2 is about 40 ft.

Member 1 is estimated to be about 200 ft in total thickness, although no total section is
exposed in the Austin Area. The Edwards is composed of porous dolomite, dolomitic limestone
and hard limestone. Nodular chert can be found in the Member 1, which also has a 20-ft thick
cavernous solution collapse zone at the top. The member is subject to dissolution by percolating
waters resulting in the formation of caves, solution voids and caverns which serves as highly
localized porosity for storage and transmission of groundwater. Oftentimes, the voids are infilled
with red clay and brecciated limestone. Surface Karst features are common and are considered
critical environmental features, requiring building setbacks where discovered at the surface.
Soils are typically thin with cobbles and boulders found frequently on the surface.

The Edwards provides high bearing capacity for foundations but because of the presence
of potential voids and caves, foundation cut subgrades oftentimes are required to be probed. If a
void is found, the foundation element may need to be taken deeper to get past the defect. Cuts
in the Edwards will remain vertical unless areas of highly weathered limestone exists in which
unraveling of the slope is a certainty. Excavating in the Edwards is very difficult and most likely
would require blasting. _

The Edwards limestone is typically overlain by a thin veneer of residual soil and possibly
alluvium. The alluvium deposits are soil-like materials comprised of various proportions of clay,
silt, sand and gravel. These deposits typically grade from fine-grained clay and silt near the
surface to coarse-grained sand and gravel with depth. Cobbles and boulders are not uncommon
near the interface with the underlying bedrock formation.

Stratigraphy. The subsurface conditions at this site consist primarily of limestone of
Edwards Formation. However, some soil of limited thickness was present at the surface at all of
the boring locations. The following summarizes the material types:

3 Barnes, V.E. (1974), Geologic Allas of Texas, Seguin Sheet, published by the Bureau of Economic Geology, The
University of Texas at Austin, map.
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Stratum Description
I Residual soil, aliuvium, fill material
] Lean clay (completely weathered limestone)
i Limestone

Stratum 1 A thin veneer of residual soil was present at most locations. The material
appeared to consisted of fat clay (CH) and was dark brown in color. This material was typically
less than 1 ft thick.

At Borings 2, 8, 11, and 12, zones of alluvial soils were encountered. The material
typicaily consisted of gravel, cobbles, and boulders and contained some clay. At one location,
the clay portion had a liquid limit of 39 and a plasticity index (P}) of 23. The zones ranged from
about 3- to 8-ft thickness.

At the three reconnaissance boring locations (Borings 1 through 3), a near-surface fill
material was encountered consisting of about 1 to 4 ft of crushed limestone. This material was
provided and placed by The Dean Word Company to prepared pads for our drilling operations.

Stratum [l Stratum II typically consisted of tan lean clay (CL), which is completely
weathered limestone. The material was present in most of the boring locations and extended to
depths of 2 to 127z ft. The material had typical measured liquid limits of 23 to 46 and piasticity
indices (PI's) of 5to 31. At three of the boring locations, fat clay (CH) was present. This material
had measured liquid limits of 57 to 84 and Pi's of 39 to 55.

Stratum 1ll Limestone of the Edwards Formation was encountered beneath the near-
surface soils. Detailed descriptions of the limestone are provided on the attached logs. The
limestone is typically strong and competent. The Edwards Formation is noted for its vuggy and
cavernous nature. A few sizeable voids in the limestone were encountered, particularly in
Borings 1 through 3, 6, 8, and 9. In some cases, the voids were clay-filled. A measure of the
porosity of the material may be gauged from the double-packer tests performed as part of the
reconnaissance study.

Groundwater. No observations of groundwater could be made during the driling
operations due to the use of a wet-rotary method. However, Borings 1 and 2, done as part of the
reconnaissance study, were completed as groundwater piezometers. The Boring 1 piezometer
was installed to a depth of 100 ft; no free water was observed in it following the drilling. The
Boring 2 piezometer was installed to a depth of 50 ft. Water was detected shortly after drilling at
a depth of about 49 it (El 654 ft).

Recent observations indicated that no free water was observed in the Boring 1
piezometer. At the Boring 2 iocation, a groundwater elevation of about El 653 was observed.
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Limitations and Conditions

This report is factual in nature, and only contains data from our field and laboratory
programs. No engineering recommendations are contained in this report. The professional
services that form the basis for this report have been performed using that degree of care and
skill ordinarily exercised, under similar circumstances, by reputable geotechnical engineers
practicing in the same locality. No warranty, express or implied, is made as to the professional
advice set forth. Fugro’s scope of work does not include the investigation, detection, or design
related to the presence of any biological pollutants. The term ‘biclogical pollutants’ includes, but
is not limited to, mold, fungi, spores, bacteria, and viruses, and the byproducts of any such
biological organisms.

The results contained in this report are directed at and intended to be utilized within the
scope of work agreed upon by Fugro Consultants, Inc. and the client. This report is not intended
to be used for any other purposes. Fugro Consultants, Inc. makes no claim or representation
concerning any activity or condition falling outside the specified purposes to which this report is
directed, said purposes being specifically limited to the scope of work as defined in said
agreement. Inquiries as to said scope of work or concerning any activity or condition not
specifically contained therein should be directed to Fugro Consultants, Inc. for determination and,
if necessary, further investigation. -

;i | -7-
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Closure

The following plates are attached and complete this report:

Plate
VICINIEY MBP et a e e 1
Boring Locations and Elevations ... 2
BOMNG LOGS ottt e an s 3 thru 14
Terms and Symbols Used on Boring LOgS  .....cooveveircciiiiie e 15 and 16
Recovery versus Elevation ... e 17
RQD versus EIevation .........ccoccoviiiiioe it sae e 18
o versus Elevation ..o 19
U versus Elevation ... 20

Appendix A: Photographs of Rock Cores
Appendix B: Summary of Double Packer Test Results
Appendix C: Summary of Rock Compressive Strength Results

Appendix D: Stress vs. Strain Curves

Attached CD
Photographs of Rock Cores
Stress vs. Strain Curves
PDF Copy of Report
Fugro Consuitants appreciates the opportunity to assist CH2M Hill and Comal County
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VICINITY MAP
DRY COMAL CREEK FLOOD RETARDING STRUCTURE
COMAL COUNTY, TEXAS
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Comal County Water Impoundment Boring Site Locations
Boring Northing Easting Elevation
1 13,791,995.5 2,219,835.0 7653 |
2 13,791,432 .1 22196817 702.8
3 13,781,274.5 22197024 770.3
4 13,792,321.0 2,219,783.0 788.3
5 13,792,114.1 2,219,725.6 769.5 _4
6 13,791,930.7 2,219,736.9 758.7
7 13,791,770.8 2,219,722.1 747.2
8 13,791,552.2 2.219,768.6 7185
9 13,791,265.6 2,219,800.7 768.8
10 13,791,220.9 22195424 775.9
11 13,791,483.0 22198786 704.8
12 13,791,454.2 2,219,776.5 705.2

Not to Scale
* Vertical Datum; NAVD 88
Horizontal Datum: Texas State Plan, NAD 83 (Survey Feet)

BORING LOCATIONS
DRY COMAL CREEK FLOOD RETARDING STRUCTURE
COMAL COUNTY, TEXAS

PLATE 2
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LOG OF BORING B-1

Dry Comal Creek Flood Retarding Structure

Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
:|Zo= o e . : .
= o SONZ = mRI0 |08 U -
2y R =N Ny LAYER| 2 & En\i.[:;.p ZENZ o =
Z | §Elgcg °*5|  STRATUM DESCRIPTION Se|2d|2E|ERI2E |28 BE 2
= =15 S| above ) =z |4 5:77 7K S0 o
2| 2pE78| oerrv| “ 81751221 2%|281 28 | B
1 | SURF. EI,,_765.3 fit Job No. 1004-0125
] : Tan crushed limestone base. (Filh 703.0
- ark brown fat CLAY, hard, w/scattered 0.3
- T 90 _\limestone fragments. CH (Residual Soil) !_ 764.8
- 5 an lean CLAY, hard. CL (Completely 0.5
’ ©) Weathered Limestone) 763.5
=i 88 Grayish brown to tan LIMESTONE, moderately 1.8
- (41) weathered, moderately hard to hard, w/numerous
C ] fractures, clay seams and layers, scattered vuggy
i layers, apd ferrous staining. (Edwards) 7561 350 (1)
[ Q -open void from 8.7 to 9.2 ft 92
— 10 98 -reddish brown clay layer from 3.8 to 4.5 f '
- (18) -tan solutioned fractures from 5.0 to 6.2 ft
B 4 ~-100% water loss at 6.5 ft 650 (])
- -w/ferrous stained vugs from 10.0 to 12.0 ft
- O -w/ferrous stained vugs from 13.4 to 15.0 ft 750.3
= 83 B4 K Tan MARLY LIMESTONE, moderately 15.0
- (13) [ [ weathered, moderately hard, w/scattered marly
[ seams and layers, ferrous stained discontinuities.
= {Edwards)
| : 50 (1)
B I 100 ¢ -w/numerous marly seams from 20.0 10 22.3 ft
I i P
= 41
-] -w/marly seams from 23.7 fo 24.7 fi
~B T gy | _ 138.8 50 (1)
i I 45 w(spﬂ‘ tan marly layer from 26.0 to 26.6 fi o 6. 5
R Light gray to tan LIMESTONE, highly to ’
] moderately weathered, hard, w/scattered to
| ! 1 numerous vuggy layers, ferrous staining and
30 91 abundant fossil fragments. (Edwards) 350 (1)
- | (57) -soft tan marly layer from 28.4 to 28.7 fi
- ' -w/marly seams from 30.4 to 30.8 ft 732.4
= -wiferrous stained fractures from 31.2t0 32.3ft | 329
- -open void from 32.6 to 32.9 fi
_—35_ : 94 -mod. inclined slickensided joint at 34.4 ft 750 (L)
e (%) -marly seam at 36.3 f 500 (1)
. O ' -numerous fractures fram 36.4 to 36.8 ft
] -abundant fossil laver from 36.9 to 37.3 ft
— AN— 1 ]
| 0 5 75 -w/numerous chert nodules from 40.0 to 42.2 fi
I {60} ¢
A l -tan marly seam at 43.2 fi
' steeply inclined fracture from 43.3 to 43.3 fi
COMPLETION DEPTH: 180.0ft DEPTH TO WATER: See Note 8232232?&?&&@ 2 z};ggﬁi Penstrometer

DRILL DATE: 09%/27/03

PIEZOMETER LEGEND

- Grout - Bentonite - Sand 82 - Cave-in

Undrained Triaxial (tsf) 1 = Poim Load {psi)

RPLATE-3a




LOG OF BORING B-1

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
| T2 s o . .
o g S|ON<Z & R0 QR ] =
o _]mma:a _ZI-LLJE—‘ v |aR|ERZzR 2 >‘E =
= | EElgsg°t® STRATUM DESCRIPTION mev| BB |2E|0E|25 (22|35 2
oy = ' = ™ = w5
=2 ;§§E§ DEPTHaé =352 Ugw <8 %§ &
SURF. EL. 765.3 ft+ Jobh No. 1004-0125
s 67 400 (1)
B {16) Light gray to tan LIMESTONE, highly to
[ moderately weathered, hard, w/scattered to
= numerous vuggy layers, ferrous staining and
s : abundant fossil fragments. (Edwards)
3 , 100 & -w/clay filled vugs from 47.8 to 49.6 ft
B : (89) & -steeply inclined fracture at 49.6 fi
i -mod. inclined clay coated fracture at 51.3 ft
- -w/clay coated fractures from 52.0 to 534.0 ft
Esshh oo 300 (L)
] ' (23) -w/clay coated fractures from 55.9 to 38.2 ft
i
- T
—_60: I HH
Badin 68 300 (1)
= (18) § -w/clay filled vugs from 60.7 to 65.0 ft
i I : 400 (1)
-
— 65— 1T+ :
L 63 -w/solution features from 65.0 to 66.7 fi
33
- 33) -vertical fracture from 66.7 to 67.2 ft
- - -clay filled void from 68.0 to 69.7 fi 696.2
o1l 69.1
O 63
- ®) -open void from 71.4 to 73.6 ft
- 691.7
. 736 100 (1)
T &3
I | 7))
.- -vertical fracture from 77.2t0 77.5 ft
B H
80— g -open void from 80.0 to 80.5 fi 633'2
. (a7 '
i
B -chert nodule at 82.7 ft
oo T 500 (1)
85 .
I (e
e 500 (1)
_—_— -mod. inclined fracture at 88.3 ft
COMPLETION DEPTH: 180.0ft DEPTH TO WATER: See Note U= Unconfined (tsf) P =Pocket Penetrometer
Q=Unconsolidated T =Torvane

DRILL DATE: 09/27/05

PIEZOMETER LEGEND

- Grout B - Bentenite - Sand 88 - Cave-in

Undrained Triaxial (tsf} I = Point Load (psi)
PLATE 3b




LOG OF BORING B-1

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
c|To=2 e . .
= RIONS # Al EA S -
= SHEEREE wliaR|E3 282y 2E [
O’ﬂwo o LAYERU_]Z = ,.2&_’ e D:[_: ™
2 | 5E288 perru| 5 |=5| 32192 28] B2 | G
SURF. ElL. 7653 fi+ Job No. 1004-0125
i 74 H -mod. inclined fracture at 89.0 fi
] (33) -w/clay filled vugs 90.0 ta 95.0 f1
T Light gray to tan LIMESTONE, highly to
= moderately weathered, hard, w/scattered to 350 (1)
I numerous vuggy layers, ferrous staining and
R 62 abundant fossil fragments. (Edwards)
. (7) -vertical solution feature from 94.4 to 95.0 fi
- -wiclay filled vugs 95.0 to 100.0 ft
B [
1o I 100 wiopen vugs from 100.0 to 101.0 ft 150 (L)
i (71)
[ H -w/silt filled vugs from 102.0 to 102.4 fi
i ' -w/calcite coated vugs from 102.9 1o 105.0 ft
I
__105: | 67 -open vugs from 103.0 to 107.2 ft
- (18)
B I
i -steeply inclined fracture 107.9 to 108.2 ft
"_1 '] -open vugs from 108.2 to 109.7 fi
R 40 -w/clay filled vugs from 110.0 10 115.0 fi
(0)
[~ [
B T
sl 400 (1)
i | 31 -w/clay filled vugs from 115.0 to 119.0 fi
. (15)
| 1
- i
~120 62
[ ] ‘[ (23) -w/clay filled vugs from 120.8 to 123.6 ft
L -vertical fracture from 123.2t0 123.6 fi 300 (1)
12T ] o8 -wiclay filled vugs from 125.0 to 125.5 fi
| 42) -vertical fractures from 125.8 to 126.1 ft
- -vertical fractures from 127 4 to 128.4 fi 150 (L)
“_1 3 &‘ —| -w/clay seams from 129.0 to 130.0 ft
_ I 608) -w/clay filled vugs from 130.0 10 132.0 ft 300 (1)
L (
L -w/fractures from 132.0 to 133.5 fi
- 11 -open vugs from 133.5 to 135.0 ft
COMPLETION DEPTH: 180.0 f DEPTH TO WATER: See Note (/= Unconfined (tsf) © = Pocket Penetrometer
Q=Unconsolidated T =Torvane
DRILL DATE: 09/27/05 PIEZOMETER LEGEND Undrained Triaxial (tsf) 15 = Point Load (psi}
':;):'“: - Grout B - Bentonite E3- Sand [:: ] Cave-i}-: PLATE. 3¢




LLOG OF BORING B-1

i

N
L

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
P

- z 2150% 2| _rsloelos . 5| =

| o mRgERZWn eias|ES| 28 20| 2E =

= | ;ggg St STRATUM DESCRIPTION mevi S8 |3E|2388 28| B | 2

=8 a8 - = wwiz = E cg = § o

& ;5}585 DEPTH 3§ —3 ;2 gq- <3 %g 2

SURF. EL. 763.3 fi+ Job No. 1004-0125
= 98 —chert nodule at 134.0 fi
- H {65) -w/clay filled vugs from 135.0to 133.5 ft
[ Light gray to tan LIMESTONE, highly to
[ moderately weathered, hard, w/scattered to
I numerous vuggy layers, ferrous staining and 250 (i)
1401 | 85 abundant fossil fragments. (Edwards)
i : (31) -chert nodule from 135.8 to 135.9 i
i -steeply inclined fracture at 136.7 fi
-1 -chert nodule at 137.7 f
| -chert nodule from 139.9 to 140.0 f 250 (1)
—14511 79 -filled vugs from 140.0 to 140.9 fi
- T (30) ~-pitted from 143.3 to 144.7 ft 200 (1)
- I -w/clay filled vugs from 143.8 to 143.9 fi
C -chert nodule ar 145.9 fi
e -w/clay filled vugs from 147.0 to 148.0 ft
—150+H 1 -oper vugs from 148.5 to 149.1 fi
i | %6
= 2N -w/clay filled vugs from 150.8 to 1521 fi
» I .
= -weathered fractures from 152.8 fo 133.8 fi
_ i 200 (1)
T 7
_ u (37 -open void from 156.2 to 157.6 ft 6077
B I -w/clay filled vugs from 157.6 to 1581 fi 157.6 250 (1)
B [
16 1) -vertical fracture from 159.8 to 160.0 ft
i (37) ~open void from 160.0 to 162.2 fi 6031
. -w/clay filled vugs from 162.2 to 162.4 fi 162.2
N i
e T 650 (1)
#16.:7 : 75
L (53)
- O
ol 300 (1)
| 73 -wiclay filled vugs from 170.0 to 170.5 ft 503 8
B (30) ~open vold from 170.5 to 171.5 ft 1715
] -w/clay filled vugs from 171.5 to 171.9 fi 5030
| [T ~open void from 171.9t0 1723 ft 1723
75— -filled vugs from 172.3 to 175.0 fi '
N \ 70 450 (1)
L (22)
= Rl
- 4 -core blocked 178.4 to 180.0 ft 5853
COMPLETION DEPTH: 180.0 ft DEPTH TO WATER: See Note U= Uncenfined (tsf) P =Pocket Penetrometer
Q=Unconsolidated T =Torvane

DRILL DATE: 09/27/05 PIEZOMETER LEGEND Undrained Triaxial (86) [ = Point Load (psi)

- Grout ¥ - Bentonite - Sand B8 - Cave-in PLATE 3d




LOG OF BORING B-1

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
=i TO = o o - : .
~ e RIGRET R ~slo.los|l 51 =
L amEgaiZEdy v a2 |ES| 2R |zl 28 =
r | G Elecg|ens STRATUM DESCRIPTION ez Sc|SElgd oz | Bo) ¢
5 s 5lEQ% FLEV/| =« |2 | RE|20|S5| =8 &
@ | £ EIR33 nepTal B2 1SS | <2 |85 |G| Z8 e
8 | @ ouleTy S mZ|ZTIEE|°E @
SURF. EL. 765.3 fi+ Job No. 1004-0125 —

- NOTES: ’

- 1) Boring was advanced dry to the 2.5-ft depth

- and groundwater was not encountered above that

- depth prior to coring.

185+ 2) On September 30, 2005, a piezometer was

T installed in the borehole with no free water

. observed in the piezometer.

R 3)N 13, 791,995.5, E 2,219,835.0, coordinates

_ were provided by CH2MHIll, Inc.

190 4) Approximately 26,000 gallons of water was

] used during coring operations.

1951

200+

—2057

2101

—215

220+

COMPLETION DEPTH: 180.0 ft DEPTH TO WATER: See Note Szggﬁgggﬁfgﬁ;ﬂﬂ 4 jgfr:i(:;fenﬂmmetﬂf

DRILL DATE: 09/27/05 PIEZOMETER LEGEND Undeained Triexial (15 15 = point Load (psi)

- Grout % - Bentonite - Sand B8 - Cave-in PLATE 3e




LOG OF BORING B-2

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
~ « 2|59F £ ~slo g2 51 =
D A L I molaRiES 2820 2k =
= | 8 Sleog|eTe STRATUM DESCRIPTION e BE|RE|2R 95 82| 22 2
& = =] above - S=22lvuaiEg am 5
8 PRaTE b 2817\ 28| 2545 B2 | E
SURF.EL. 702.8 fi+ Job No. 1004-0125
] Tan crushed limestone base. (Fill)
] 698.8
| 56 Tan GRAVEL, COBBLES and BOULDERS, 4.0
| wibrown fat CLAY seams. (Alluvium)
i 695.8
| 50 A Tan LIMESTONE, moderately weathered, hard, 7.0
M 1-1/4 w/abundant clay filled vugs and fractures,
| o 1"0 0 Q scattered voids and secondary calcite.
Badl=: 0 22 B (Edwards)
, (7’? 2 -w/ferrous stained vugs from 10.0 to 13.2 fi
5 (40) -100% water loss at 11.5 ft to 16.5 ft 100 (1)
_ t &,
- 15 =
i 77 BR8N id from 15.3 to 16.0 i 686.8
" (45 B B P from 13.310 16.0/ 16.0 500 (1)
_ ‘ oy -w/ferrous stained vugs from 17.0 to 18.6 ft
i [ o -steeply inclined fracture from 18.7 to 19.1 fi
201 66 BH ¥ -mod. inclined fracture from 19.5 to 19.7 fi
= (28) N B -w/clay filled vugs, 100% water loss from 20.4 to
- 24 24.2 ft
: ,
[ [T 100 (1)
s = 11 83 w3 500 (1)
[ | eo B &
L A -wiclay filled vugs from 27.0 to 30.0 ft
- 1
?30 : 88 -100% water loss at 30.0 fi
- (38) -w/calcite coated vugs from 30.0 to 37.0 fi
I
:
35
3 1 63
: i (32)
- 4
PR= 150 (1)
—0 ol 17 250 (L)
- -open void, 100% water loss from 40.5 to 44.7 ft
A (5) v
- 658.1
COMPLETION DEPTH: 100.0 ft DEPTH TO WATER: See Note U= Uncoafined (tsf) P =Pocket Penetrometer
Q= Unconsolidated T =Torvane

DRILL DATE: 09/19/05

PIEZOMETER LEGEND

- Grout - Bentonite - Sand BH - Cave-in

Undrained Triaxial {tsf) i = Point Load (psi)
PLATE 4a




LOG OF BORING B-2

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
sl To= - . R
w SloN< & mXlo s b
2l ga%’d‘ﬁ%g Taver| 25188 |5 E 25|58 ot %
I | gkE%5¢8 STRATUM DESCRIPTION cev/ CE|EE|ER|E2 2Rl PE >
= po=] e = NZe |2 |=g(EelEE e U—‘
5| 2 E=2ER perri| 5 | =5 |5819% |42 25| &
A Ral @ o} = E E = ﬁ & ; @
SURF.EL. 702.8 fi+ Job No. 1004-0125
| ‘ 20 w/clay filled vugs from 45.0 to 50.0 fi 44.7
| (1)) Tan LIMESTONE, moderately weathered, hard,
| [ | w/abundant clay filled vugs and fractures,
= | scattered voids and secondary calcite. h 4
o] {Edwards)
B | wiclay filled vugs from 50.5 to S1.5 ft
_ 1 (20)
A
.5 -wiclay filled vugs from 53.0t0 53.5 ft
55— -w/elay filled vugs from 54.0 to 54.7 fi 150 (1)
E 67 -w/clay filled vugs from 55.0 to 57.0 ft
| (38) 645.8
i : Light gray to tan LIMESTONE, moderately 57.0 500 (1)
| H weathered, hard, w/numerous fractured zones
ot 1! and scattered vuggy seams and iayers.
I 87 (Edwards)
s (57) -w/clay filled vugs from 57.6 to 38.5 ft
i r -wiclay filled vugs from 60.0 to 61.3 ft 500 (1)
i : -100% water loss 60.0 to 65.0 ft
i 65 -chert nodule from 61.5 to 61.6 ft
I 35 ~w/clay filled vugs from 65.0 to 70.0 ft 300 (1)
(7)
- O
B I
B I
0l 85 -
kS —clay filled void from 70.5 t0 71.5 fi 6313
e 71.5 550 ()
I -fractures from 73.2 to 75.0 ft
_ I
I == | TN
- (78) 100 (1)
L -w/clay filled vugs from 77.0 to 78.0 ft
- T -w/clay filled vugs from 78.4 to 78.8 ft
— 80— g5 -grayish brown from 79.6 to 80.5 ft
L F|| 6®
e -open vugs from 81.8 to 83.0 fi
i
_—85—_ | -chert nodule at 83.9 ft 600 (1)
; 37 -grayish brown from 84.2 fo 85.0 ft
i a (7 -open vugs from 84.2 to 85.0 ft
| i -w/clay filled vugs from 85.0 t0 90.0 fi
- 0

COMPLETION DEPTH: 100.0 ff DEPTH TO WATER: See Note

U==Tnconfined (1sf)

P =Pocket Penetrometer

BLATE 4b

Q=Unconsolidated T =Torvane
DRILL DATE: 09/19/05 PIEZOMETER LEGEND Undreined Triaxial (1%} 1 = Point Load (psi)
% - Grout - Bentonite - Sand B - Cave-in



LOG OF BORING B-2
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Dry Comal Creek Flood Retarding Structure

Comal County, Texas

TYPE: Sample/Wet Rotary

LOCATION: See Plate2

s|Tod s X . .
= e S |OR S =g |ox 5 -
k= g mEES|ZYL erlgE|a® | Eg| 28|12 2a =
= | BEjgeg| e STRATUM DESCRIPTION el aE|2E[25| 28 28] B2 2
& | SESeg (5%|52|228(25|92| 28| =
& m%dr_‘g DEPTH 8 —~ EZ L [ LD D’; a

=l RS
SURF. EL. 702.8 fi= Job No. 1004-0125
_ : 80 -w/clay filled fractures from 90.0 to 4.0 ft
| {0 Light gray to tan LIMESTONE, moderately
| [ weathered, hard, w/numerous fractured zones
O and scattered vuggy seams and layers.
| (Edwards)
“S TN 62 wiclay filled vugs from 94.0 10 95.0 f¢ 606.6 300 (1)
B , (10) -open void from 96.0 to 96.2 ft 96.2
[ -w/clay filled vugs from 97.0 to 99.5 ft
-
I e | N 602.8
109 100.0
] NOTES:
] 1) Boring was advanced dry to the 9.5-ft depth
L and groundwater was not encountered above that
05 depth prior to coring.

2) On September 20, 2005, a piezometer was
installed in the borehole with no free water
observed in the piezometer. On September 26,
2005, a water level measurement was taken at
"] the 48.8-1t depth, well was bailed for 10 minutes
1104 and water level remained at 48.8 ft. On

-] September 27, 2005, a water level measurement
] was taken at the 48.7-ft depth.

- 3)N 13, 791,432.1, E 2,219,581.7, coordinates
- were provided by CH2ZMHill, Inc.

—1157 4) Approximately 11,000 gallons of water was
- used during coring operations.

120
125
130+
COMPLETION DEPTH: 100.0ft DEPTH TO WATER: See Note U= Unconfined (isf) P =Pocket Penietrometer
Q= Unconsohdatf;d ) T =Torvane
DRILL DATE: 09/19/05 PIEZOMETER LEGEND Undrained Triaxial {isf) 1 = Point Load (psi)
- Grout EEE - Bentonite - Sand BE - Cave-in PLATE 4c




LOG OF BORING B-3

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
ciEZo= o i~ )~ '3
e Ba e 2HE SloslEE|Sx|E5 =8| E
= | ABlEga TEL LAYER| BE (BTG E| o058 22| 5
= | EElg5g %5 STRATUM DESCRIPTION mev|SE|SE|EZ|25 88 2| £
OO | above =2 &15 %g Z O =
A agé'—'é gf{ade DEPTHaé = 52 2|23 %§ [
M | SURF.EL. 770.3 fi+ Job No. 1004-0125
. Tan crushed limestone base. (Fill) 762 8
- : Tan LIMESTONE, moderately weathered, hard, 15
- H w/scattered zones of secondary calcite,
- A micro-vugs and some ferrous staining.
- 5 T 05 (Edwards)
I €
= 450 (1)
I
=
| 100 -w/ferrous stained vugs from 10.0 to 13.2 ft
=] N0
| I -vertical weathered fraciure from 11.9 to 12.2 fi
| -w/tan marly seam at 12,5 ft
__15_‘ : -pitted from 13,2 to 15.8 f
A 100 50 (L)
. (72) -w/fractures from 15.8 to 16.3 fi
I -calcite coated vugs from 17.0to 20.0 fi
B 20— —| -weathered fractures from 19.0 to 21.6 ft
T 100 300 (1)
[ || ¢
= 350 (1)
B [
—25-—|
97 -
I o chert nodule at 25.1 ft 2437
B ‘ Y Tan LIMESTONE, moderately weathered, 26.6 250 (L)
- moderately hard to hard, w/numerous clay filled
- T vugs and solution features, some calcite filled,
30~ 85 and ferrous staining. (Edwards)
- T (66) -w/clay filled vugs from 26.8 10 27.6 ft
_ ‘ -50% water loss at 28.0 ft
L= ~wiclay filled vugs from 28.3 to 29.4 fi 300 (1)
- -100% water return at 30,5 i
35 Il -wiclay filled vugs from 32.0 to 33.2 ft
_ f 100 -100% water loss at 33.0 fi to T.D.
- (81) -w/clay filled vugs from 35.0 to 35.5 ft 150 (L)
u I
- -vertical weathered fracture from 38.6 to 40.0 fi
|— | H
B 40 - 100 -pitted from 40.0 to 43.0 ft
i - {86) -w/clay coated fractures from 40.0 to 41.0 ft
~ [
B I
COMPLETION DEPTH: 180.0 ft DEPTH TO WATER: See¢ Note = Unconfined (tsf) P = Pocke: Penctrometer
€= LUnconsclidated T =Torvane
DRILL DATE: 09/21/05 PIEZOMETER LEGEND Undrained Triaxial (tsf) [ = Point Load (psi)

- Grout 5 - Bentonite - Sand B8 - Cave-in PLATE 5a




LOG OF BORING B-3

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: Sece Plate 2
sl To= o i :
= e FloQ< = R0 |OXf & for
E| o mEERZaE o e = A L o =
£ |3 Slgog|ene STRATUM DESCRIPTION ol BB B Be| 8
% *ESEE pEpTH| & | =3 ﬁg 2a gé’ Z5 =
@i 2 ! =z g XX P = @
| SURF. EL. 770.3 fi+ Job No. 1004-0125
B | 98 Tan LIMESTONE, moderately weathered, 200 (1)
I (83) moderately hard to hard, w/numerous clay filled
| vugs and solution features, some calcite filled,
R and ferrous staining. (Edwards) 100 (1)
| 50— -w/clay coated fractures from 47.8 to 48.3 ft
| g 100 -w/clay coated fractures from 49.1 to 50.0 ft
| i (82) -w/clay coated fractures from 50.3 to 50.7 fi
L 5 -w/clay coated fractures from 51.0to 52.5 fi
-
L -abundant fossil fragments from 54.2 (0 54.6 ft  |714.7 TS0
B E (;é) Tan LIMESTONE, moderately weathered, hard, | 55.6 350 E&
- w/abundant clay filled vugs and fractures, *
- 1 scattered voids and secondary calcite.
- 1T (Edwards)
60 —| 28 “wiclay filled vugs from 60.0 t0 63.0 f
] ()
I
_ 1 clay filled void from 63.0 to 64.0 fi 706.3
o511 -w/clay filled vugs from 64.0 to 65.0 fi 64.0
= 63 -w/clay filled vugs from 63.0 to 67.0 fi
N (20)
o+ -w/clay coated fractures from 67.0 to 68.1 fi
S -w/clay filled vugs from 68.1 to 70.0 fi
70 i 150 (1)
] ! g é ~clay filled void from 70.0 to 71.4 ft £98.9
- | @O 714
e -w/clay filled vugs from 72.8 to 75.0 fi
1 250 (1
_—75—_ —| 83 -w/clay coated fractures from 74.6 to 75.0 ft (L)
3 i (16) 300 (1)
_ I -w/clay filled vugs from 77.2 to 77.9 ft
_ 1 -w/iclay coated fractures from 78.2 to 79.7 fi 690.6
— 80171 100 Light gray to tan LIMESTONE, moderately 797
S (65) weathered, hard, w/numerous fractured zones
- 1L and scattered vuggy seams and layers.
- 1 (Edwards) 350 ([ )
- I -w/clay coated fracture at 82.0 fi
~ 85— 100 -w/clay coated fractures from 82.8 to 83.0 fi
- : (83) -w/white friable silt seams from 86.3 to 88.3 ft
- {
!
COMPLETION DEPTH: 180.0ft DEPTH TO WATER: Sece Note 8=gﬂ°0ﬂ§§?g Etsdﬂ s =¥°Cke? Penetrometer
= Unconsondate = lorvane
DRILL DATE: 09/21/05 PIEZOMETER LEGEND Undrained Triaxial (1sf) [ = Point Load (psi}

- Grout B - Bentonite - Sand BH - Cave-in PLATE 5b




LOG OF BORING B-3

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
. x =|5SF £ m2lollosl s =
By N = =y ml|af|ES(E2R 2y ol e
= | BElgog|i™e STRATUM DESCRIPTION oo BE HEEEEEHE
g EESEE perr B2 (A5|58(84)92| 28| 2
@ (e | o 5 o Z E <t é SAR= S 7
SURF.EL. 7703 ft=  Job No. 1004-0125
i ' 93 300 (1)
M (44) -w/open vugs from 90.9 to 91.2 fi
I -w/open vugs from 91.7 to 92.2 fi
| i I
s Tl
CP Tl 88 fractured from 93.0 0 97.4 1 350 (L)
L o (33)
- I -w/calcite coated vugs from 97.4 to 100.0 fi
:“10(}- f = 100 (L)
|| 76 -w/clay filled vugs from 100.0 to 101.0 fi
- H 1) -highly weathered w/poor ROD below 100.0 ft
= -w/clay filled vugs from 103.0 to 105.0 ft
L
0| 48 wiclay filled vugs from 105.0 to 114.5 ft
R = (0)
- [
- 41
| ] -
_] ]Gi | 43 Light gray to tan LIMESTONE, moderately
| (9)) weathered, hard, w/numerous fractured zones
B ‘ and scattered vuggy seams and layers.
i ' (Edwards)
=l core blocked 113.5 to 114.5 i A28
Badn 25 : 100 (1)
= (0)
- - : -wiclay filled vugs from 117.5 to 119.0 f#
| 1
2T 40 —wiclay filled vugs from 120.0 to 130.0 f¢
)
- 1O
= I
12 4 _core loss from 125.0 10 130.0 fi 350 (1)
L 0
I
| &
= 640.3
130T 3 130.0
L b (0)
" -wiclay fitled vugs from 132.0 to 134.0 ft
- I
COMPLETION DEPTH: 180.0 ft DEPTH TO WATER: See Note U =Unconfined (tsf) P = Pocket Penetrometer
Q=Unconsohdated T =Torvane
DRILL DATE: 09/21/05 PIEZOMETER LEGEND Undrained Triexial (t55) 1 = Point Load (psi)

- Grout _ . - .B.s.entonite - Sand 88 - Cave-in PLATE*SC




LOG OF BORING B-3

o
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Dry Comal Creek Flood Retarding Structure

Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate2
s | To2 o i .
[ =4 e\n [ ES ' °\°n e o °\=:. (_LB jusi
2 qf{imgﬁ E.“_JE Slem|af|EgZzR || = E =
= | BEi2e2|™8|  STRATUM DESCRIPTION e E|2E |23 28|22 | L 2
5 | 2E3SS Sl 22|55 28(25(22| 58 &
A | 2pate 3 RE|ZT|ER|PE | &
| SURF. EL. 770.3 fi+ Job No. 1004-0125
i 11
M (6) -w/clay filled vugs from 136.0 to 136.5 ft
O -w/elay filled vugs from 137.0t0 137.4 fi
|
140+ .
i I 10 Light gray to tan LIMESTONE, moderately
B | (3) weathered, hard, w/numerous fractured zones
b and scattered vuggy seams and layers.
(Edwards)
-
I i ~wiclay filled vugs from 145.0 to 147.5 fi
i (©)
I
=
L sof =
R ! 65 -wrclay filled vugs from 130.0 to 154.8 ft
I (0)
- [
- T
| T 11
R 500 ()
I (%) 450 {1)
B I
- I -w/clay filled vugs from 138.5 to 159.5 fi
g —
R 89
=1 el
B -wiclay filled vugs from 161.9 to 162.7 fi
i I -w/open vugs from 162.9 to 164.4 fi
T 50 -wiclay filled vugs from 165.0 to 167 4 ft
L es
] ' -core [0ss from 168.0 to 170.0 ft
170 ! -w/clay filled vugs from 168.0to 171.0 ft
' 77
R s R ER)
|
: 5= -open void from 173.5 to 174.4 ft 595.9 350 (L)
7. o -open void from 174.7 10 175.3 ft ggg
- ) 62 175.3
] : -wiclay filled vugs from 177.8 to 179.4 f
590.3 450 (L)
COMPLETION DEPTH: 180.0 ft DEPTH TO WATER: See Note 823222:53?33&1&? P z;gﬁc:; Penetrometer
DRILL DATE: 09/21/05 PIEZOMETER LEGEND Undrained Triaxial (tsf} I = Point Load (psi)
[Groui  BR-Booiorite B Send EH:Cavein PLATE 5d




LOG OF BORING B-3

Dry Comal Creek Flood Retarding Structure

Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
siTo= = . - .
. =, Z[08F 2lax|5E(28(25] 52| E
o - {2 ~lEd ZllaR S|z | S & =
z 1 Es 22g|9%8|  STRATUM DESCRIPTION wevs B2|3E (5|25 22| Bg | 2
& = : SEE|wd|HE(na] Ex
A S?}E%EE DEPTH3§ —4|E2 gi’ <8 %é =
SURF.EL. 770.3 ft+ Job No. 1004-0125
180.0
- NOTES:
- 1) Boring was advanced dry to the 5.0-ft depth
- and groundwater was not encountered above that
S depth prior to coring.
| 185+ 2yN 13, 791,274.5, E 2,219,702.4, coordinates
- were provided by CH2MHill, Inc.
L 3) Boring caved in at the 117.0-ft depth with no
A water observed above that depth.
I 4} Boring wa backfilled with bentonite holeplug.
| o0- 5) Approximately 19,000 gallons of water was
I used during coring operations.
—1 95+
206
2051
—21(H
215~
—220H
COMPLETION DEPTH: 180.0 ft DEPTH TO WATER: See Note 828252"?;?51&5? P z}l’,gck:; Penetrometer
DRILL DATE: 09/21/05 PIEZOMETER LEGEND Undraired Triaxial (tsf) 1 ~ Point Load (psi)

- Grout 3% - Bentonite - 8and BB - Cave-in

PLATE 5¢




LOG OF BORING B-4

Dry Comal Creek Flood Retarding Structure

Comal County, Texas

TYPE: Sample/Wet Rotary

LOCATION: See Plate 2

DEPTH, FT

SYMBOL

SAMPLES

BLOWS PER
FOOT OR
RECARQD),%

INCH
IEZO
ETAIL

oy

above
grade
ft

[

STRATUM DESCRIPTION
D

SURE.EL. 788.3 fi+ Job No. 1004-0125

LAYER
ELEV./

%

WATER
CONTENT, %
LIQUID
PLASTICITY

LIMIT,

EPTH

INDEX(P).%
PASSING NO.

4 SIEVE%

PASSING NO.
200 SIEVE,%
UNIT DRY

WEIGHT, PCF

STRENGTH

BT O 0K A

—
~]

22

32

27

36

rown lean CLAY with sand, w/trace Hmestone /’ 758.U

gravel. CL (Residual Soil)

Tan lean CLAY with sand, w/scattered limestone
fragments, rootlets, calcareous pockets and some
ferrous staining. CL (Completely Weathered
Limestone) '

1 (22)
87

50/3"
72

(13)

Tan LIMESTONE, moderately weathered,
moderately hard to hard, w/scattered marly
seams and layers. (Edwards)

-w/numerous marly seams and layers from 13.0
to 1801t

7

775.7

03

46

17

100

65

12

99

90

12.6

68.3

93
(23)

100
(30)

Light gray to tan LIMESTONE, moderately
weathered, hard, fractured, w/numerous ferrous
stained fractures, abundant fossil fragments and
occasional vuggy zones. (Edwards)
-w/multiple ferrous stained vertical fractures
Jrom 21.1to 23.9 ft

-ecore blocked 23.0 ft.

-w/ferrous stained vertical fracture from 23.9 to
25.0 1t

~w/numerous marly laminations from 25.0 to 758.3
n26.1ft "20

1

lw/open vugs (up to 1/4" from 26.2 to 26.5 ft
-w/ferrous stained vertical fracture from 26.3 to
\27.1 fi

tw/multiple fractures (~45°) from 27.1 0 27.5 f Il
\pitted below 27.5f _____________ ]
NOTES:

1) Boring was advanced dry to the 13.5-ft depth
and groundwater was not encountered above that
depth prior to coring.

2y N 13,792,321.0, E 2,219,783.0, coordinates
were provided by CH2MHill, Inc.

20.0

30.0

COMPLETION DEPTH: 30.0ft DEPTH TO WATER: See Note

DRILL DATE; 07/11/08

U=Ungonhned (tsN

PIEZOMETER LEGEND

- Grout EI¥ - Bentonite - Sand BE - Cave-in

Q=Unconsolidated
Undrained Triaxial (1sf) I = Point Load (psi)

P =Pocket Penetrometer

T =Torvane

PLATE 6.




LOG OF BORING B-5

o

————
N

Dry Comal Creek Flood Retarding Structure

Comal County, Texas

TYPE: Sample/Wet Rotary

LOCATION: See Plate 2

ik %miégg = < EE92I98| »0 =
I 2 BEER|IZUL A o i) A P i - =
< |3 gggg R STRATUM DESCRIPTION e SE|REIEE|25 50| B2 | ¢
B ='| above ’ ] B |l@i| =
a ;;}c%gé gf?ade DEPTH3§ —3 52 Eﬁ ‘g’f% %§ E
1 | SURF.EL. 769.5 fi+ Job No. 1004-0125
] g 22 Brown lean CLAY with sand, w/trace limestone [ 69.4
-] gravel. CL (Residual Soil) 0.1
- R sors Tan lean CLAY with sand, w/scattered limestone
fragments, rootiets, calcareous pockets and some
T § 50 ferrous staining. CL (Completely Weathered 31 [ 11 100 | 89
5 Limestone)
] § 34
] 50/6"
] § 31 23 | 5196 (71
10— 50/5
] 756.8
- T 100 Tan LIMESTONE, moderately weathered, 12.7
- H (83) moderately hard to hard, w/scattered marly
[ | I seams and layers. (Edwards)
B I %) -w/silt filled vugs from 14.2 to 15.0 fi
B I -calcite-coated vug (3/4") at 15.5 ft
R -w/numerous marly seams and layers from 16.1
- A to 19.2 fi
—20 : o7 ~ccore blocked 17.0 /-:’7 ;’gg
- ‘ 65 Light gray to tan LIMESTONE, moderately '
- 5 (65) weathered, hard, fractured, w/numerous ferrous
- stained fractures, abundant fossil fragments,
I occasional vuggy zones and chert. (Edwards)
9511 -clay seam w/limestone fragments from 22.3 fo
_ | 77 225 ft -
_ i (57) -w/scattered chert nodules (up to 1" from 24.0 to
1T 2531t
. -chert seam from 25.6 to 25.8 ft
I || -w/occasional clay filled vugs from 26.4 fo 28.9  [739.5
Il i [ 30.0
] realcite-coated vugs (up to 2") from 27.4 to 27.7 [‘
it
S 1100% water loss at 28,58 ;
[ ] NOTES:
~ 357 1) Boring was advanced dry to the 13.0-ft depth
] and groundwater was not encountered above that
] depth prior to coring,
- 2YN 13,792,114.1, E 2,219,725.6, coordinates
i 10 | were provided by CH2MHil, Inc.

COMPLETION DEPTH: 30.0ft DEPTH TO WATER: See Note

DRILL DATE: 07/11/08

U= Unconfined (tsf)

PIEZOMETER LEGEND

- Grout - Bentonite - Sand B8 - Cave-in

Q= Unconsolidated

P =Pocket Penetrometer

T =Torvane

Undrained Triaxial (1sf) 1. = Point Load (psi)

PLATE7




LOG OF BORING B-6

S
~
g
g

g

5%

[N

Dry Comal Creck Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
s|To= ° . .
= g N|log< > mEloL|ef = T
i N N A w|aR|ES| 28|20 2 =
= | hlecg|ems STRATUM DESCRIPTION ISE|SE|2E|gg (2| B | 2
& 2208‘5—' above ELEV.J ;; %E %y GE A t% =
Q 53:15”‘5 gace DEPTH| = & | = = 52 gv Eg %E E
[ | SURF.EL. 758.7 fix Job No. 1004-0125
L g 49 \Bmwn lean CLAY with sand, w/trace limestone [[/28.6 301 9192 (54
e gravel. CL (Residual Soil) 0.1
] § 13 Tan lean CLAY with sand, w/scattered limestone
] fragments, rootlets, calcareous pockets and some
§ 60 ferrous staining, CL (Completely Weathered 23| 5182 |25
B 3] Eimestone) 752.7
5 : 48 Tan LIMESTONE, moderately weathered, 6.0
- 1)) moderately hard to hard, w/scattered marly
- seams and layers. (Edwards)
10 -100% water loss from 6.0 ft to TD
i 85 -w/multiple ferrous stained vertical fractures
i ; (37 from 10.0to 13.0 fi
_ F
- el
- 15t t 1 87 -w/numerous marly seams from 15.0to 16.9 fi
] (48) 741.8
I ’ Light gray to tan LIMESTONE, moderately 16.9
f weathered, hard, fractured, w/numerous ferrous
A stained fractures, abundant fossil fragments,
207 100 occasional vuggy zones and chert. (Edwards)
s (8) -w/ferrous stained vertical fracture from 16.9 to
~ S 17.8
- : -w/numerous clay filled vugs from 20.0 to 21.5 ft
B -core blocked 22.0 f1,
—25 1 73 -chert seam from 22.2 to 22.3 ft
- (60) -w/numerous vertical fractures from 22.3 to 25.0
- It 731.2
- -clay filled void from 25.0 10 27.5 ft 27.5
- g -chert nodule from 28.1 to 28.3 ft
—30—1—m 93 -limestone breccia from 28.1 to 28.9 fi
- o 73 -chert nodule from 29.8 to 30.0 ft
- (78) -w/occasional open vugs from 29.8 to 30.5 fi
B ~fracture (~25°) at 30.5 ft
. -pitted from 30.5 to 37.5 fi
- 35 93
B t (43) -w/clay coated fractures from 33.6 to 44.0 fi
A
-
— 40— |1 7
| || @2
I
= -wr/clay filled vugs, some calcite coated from
E 44.0 10 61.5 fi
COMPLETION DEPTH: 130.0ft DEPTH TO WATER: See Note 8: nggggcﬁ?gaggdﬂ $ jggb:; Penetrometer
DRILL DATE: 07/14/08 PIEZOMETER LEGEND Undsained Triaxial (t5f) 15 = Point Load (psi)
- Grout B8 - Bentonite EH-Sand BB - Cave-in PLATE-8a




LOG OF BORING B-6

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
sl To= o o] - C o

£ a2 8RS | e EE8x|25-8| =

F-L.“ 2 n L ;F[_ e}ﬁ_: Zc{th ;: =

£ |8 g%égw% STRATUM DESCRIPTION ‘;‘iﬁgé Sgi2% eslge B 9

) = - SE(ud(FZEnwE 2

2| 5= veert 8153158142 28125 | £

SURF. EI.. 758.7 ft+ Job No. 1004-0125
B 58 -core blocked 44.0 pipe was pulled up
M 20) Light gray to tan LIMESTONE, moderately
s weathered, hard, fractured, w/numerous ferrous
= stained fractures, abundant fossil fragments,
| o | occasional vuggy zones and chert. (Edwards)
i i 92
i I (61)
- -vertical fracture from 52.6 to 53.4 fi
-
— 55T T 3
I — )
[
- Tz
o]
i r 98
- E 77) -pitted from 61.5 to 65.5 fi
- -fracture (~45% at 63.6 ft
~ ]| 100
== ()
B I
|
i 70 T 62
(32) .
- -open void from 71.6 to 72.8 fi 585.9
i 7238
- -open void from 73.4 to 74.4 ft 6843
- l .
1 75 iy 95 -w/occasional open vugs from 75.0 to 77.5 fi 744
R | NESS
- -w/numerous vertical fractures from 77.5 to 79.0
L 17 ﬁ
I (| G
[

| O
— 85+ : M 40 -crystalline coated vertical fracture from 84.6 to
- 83.0 ft
- @) -w/numerous calcite coated vugs, some clay
- Jilled, pitted from 85.0 t0 114.0
-
COMPLETION DEPTH: 130.0 ft DEPTH TO WATER: See Note 828222?333‘3&? P ~Pocket Penatrometer
DRILL DATE: 07/14/08 PIEZOMETER LEGEND Undrained Triaxial (50) 5 = Point Load (ps?)

- Grout - Bentonite - Sand BB - Caveqin pLAIE_ab




LOG OF BORING B-6

Dry Comal Creek Flood Retarding Structure

Comal County, Texas

S

LA

Newi

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
sl o= ° . .
— e RO ® aEA =T ok I, -
| o plEgE e tavEr|2eia R |ES| 28 2| 2B =
= | EE25g/°™®  STRATUMDESCRIPTION | SEIE|2E (25|28 AL | 2
2 = ) = « @ = | =
o ;g%gé’ DEPTHE"§ 3152 2<|48 %é g
SURF. EL,. 758.7 fix Job No. 1004-0125
i : 77 Light gray to tan LIMESTONE, moderately
[ H (52) weathered, hard, fractured, w/numerous ferrous
| [ stained fractures, abundant fossil fragments,
= occasional vuggy zones and chert. (Edwards)
_ I
95T 70
I =i e
- I
-
—100H T 53
- o
I
O
Tl 48
. B (0)
u i
- -
- ~open void from 110.0 to 110.5 ft o182
L T lan '
3 I
ll 15 L -w/numerous vertical fractures from 114.0 to
| 100 120.0 ft
| T (72) -w/numerous vertical to steeply inclined
| [ fractures, some ferrous stained from 115.0 to
i | 1195 fi
1261 9
- Rl
- | @
S NOTES:
e r 1) Boring was advanced dry to the 6.0-ft depth
= 97 and groundwater was not encountered above that
| (78) depth prior to coring.
I 2)N 13,791,930.7, E 2,219,736.9, coordinates
= were provided by CH2MHill, Inc.
T L o8t
COMPLETION DEPTH: 130.0 ft DEPTH TO WATER: See Note gzgmonﬁlﬁi (s ¥ =Pocket Pencirometer

DRILL DATE: 07/14/08 PIEZOMETER LEGEND

- Grout B2 - Bentonite - Sand B - cave-

in

Undrained Triaxial (tsf) L = Point Load (psi}

PLATE 8¢

L




LOG OF BORING B-7

™
L

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
- v 2|5Q% 2 s2lo.dos| . 8| =
¥ UJU-]M"‘Z‘EF o "Qa\o t: Za\“zm >~&. [
= | 2E222%°%|  STRATUM DESCRIPTION |28 35|25 28 sa| B ?
[ = = above : = = Wigmaimu| 5
= 55)%85 gffade DEPTH Bcz:, =3 52 E: ch% %(é P
1 | SURF. EL. 747.3 fi+ Job No., 1004-0125
] Tan lean CLAY with sand, with scattered 26 | 8
i limestone fragments. (completely weathered 745.3
i : 50 limestone) 2.0
H (28) limestone boulder 0.8 - 1.3 ft.
i I Light gray to tan LIMESTONE, moderately 600 (1)
=]l 65 weathered, hard, fractured, with numerous
s (38) ferrous stained fractures, abundant fossil
| 5 fragments, occasional vuggy zones and chert.
i (Edwards)
- -5.0 to 6.5 fi. with multiple fractures and clay ~ |137-9 550 (1)
101 ¢ seams 9.4
- (43) -8.7 to 9.4 ft. clay filled void
= -10 to 12.2 ft. multiple fractures and clay seams
- T and layers
- I -multiple healed to partially healed vertical
- 15_, — 100 Jractures with occasional pits and vugs. 0013
| (92) [100% water loss from 16 ft. to termination
. depth]
]
__20 ] : 73 19.6 to 20.4 ft. extremely fractured, healed 350
. (57) -21.3 10 27.0 fi. abundant calcite coated and clay
e coated vugs (up to 2.5")
B 1
P 87 250 (1)
1
- (80) -26.4 to 30 fi. multiple healed vertical fractures
=
30
B T 92 -30 to 30.1 fi. chert nodule 200 (1)
i 1 (18) -30.1 to 30.3 fi. limestone breccia
| -31.1 to 35.0 ft. extremely fractured with
| occasional open vugs (up fo 17)
o | ~vertical void from 33.6 to 35 ft 7123
e 28 35 to 35.1 fi. chert nodule 35.0 600 (1)
i ‘ (13) -35.4 to 43.0 fi. abundant calcite coated and clay
- H coated vugs (up to 37)
F
ol
. 87 -40.3 10 40.6 fi. chert layer with healed fractures 530 (1)
- (53 -vuggy with calcite crystals 41.3 1o 43 ft.
5 I
L -43.0 10 45 ft. pitted with healed fractures
COMPLETION DEPTH: 60.0ft DEPTHTO WATER: See Note U= Unconfined (tsf) P = Pocket Penetrometer
Q=Unconsolidated T =Torvane
DRILL DATE: 10/13/08 PIEZOMETER LEGEND Hndralned Triaxial (5f) 1 = Point Load (psi)
- Grout £ - Bentonite - Sand B - Cave-in PLATE 93




LOG OF BORING B-7

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
s T2 o . . ,
= g% ONE A = =M =E i = =
= a3 = YA mp aR| S|z |2l Da =
= | 2Eigag[eeo STRATUM DESCRIPTION g\ 5c|28 g8 gl 8| 2
5 | 228385 " 5Z|32|2E|23/92| 58| &
& ;gémﬁ DEPTRI =S|~ 52 gq Efg %E E
SURF. EL.. 7473 fi= Job No. 1004-0125
] - 87 -45 to 47.0 ft. abundant calcite coated and clay 400 (1)
[ H (61) coated vugs (up to 1")
| -46.8 to 48.6 fi. abundant calcite coated pits
. H -48.2 to 51.2 ft. abundant calcite coated and clay
L 50— coated vugs
i I 82
B j (72) 500 (L)
_—
- H -33.7 to 55.4 fi. abundant calcite coated and clay
T 77 coated vugs
- (55) -55.4 to 55.9 fi. limestone breccia
- F 600 (1)
i
PN || N 687.3
— 607 60.0
] NOTES:
] 1) Boring was advanced dry to the 2.0-ft depth
] and groundwater was not encountered above that
g5 depth prior to coring,.
Bl 23N 13,791,770.8, E 2,219,722 1, coordinates
[ ] were provided by CH2MHill, Inc.
COMPLETION DEPTH: 60.0ft DEPTH TO WATER: See Note U=Unconfined {tsf) P —Pocket Penetrameter
Q= Unconsolidated T =Torvane
DRILL DATE: 10/13/08 PIEZOMETER LEGEND Undrained Triaxial (tsf) 1 ~ Point Load (psi)

- Grout - Bentonite - Sand 88 - Cave-in PLATE @b




LOG OF BORING B-8

Dry Comal Creek Flood Retarding Structure

Comal County, Texas

TYPE: Sample/Wet Rotary

LOCATION: See Plate 2

=|Tto2 = i .
= e S|oNg = ol k= =R I 5 -
= o gESAIZEG v esia®| 5282y BE | &
= | BE252|%%S]  STRATUM DESCRIPTION mevi SBIZEIERISE 22| B :
By ='| above : S2|edin= mAal 55
S E%%gé gfade peer #5175 52 ?« 28 §§ 5
[ | SURF.EL. 715.5 fi+ Job No. 1004-0125
29 Tan GRAVEL, COBBLES and BOULDERS,
w/brown fat CLAY seams. (Alluvium)
28 41 |25 [90 |34
50/6"
62
45 31 |18 |89 {31
Svr6” 707.0
SOOI .
““é!; Tan LIMESTONE, moderaiely weathered, hard, | 8.5
0) fractured, w/abundant clay filled vugs and
50 fractures, scattered voids and secondary calcite,
(10) (Edwards)
-w/numerous clay filled vugs from 8.5 to 32.5 ft
-w/vertical fracture from 14.0 to 14.5 ft
85
(19) -w/vertical fracture from 16.0 1o 16.6 ft 698.1
-open void from 17.2 to 17.4 fi 17.4
-50% water loss at 17.2 ft
90
(40)
692.1
-open void from 23.2 to 23.4 ft 23 4
-w/multiple vertical fractures from 23.4 to 25.6 ft
100
(43) —E;yjz}:[lline coated vertical fracture from 26.5 to |gg7.7
: 27.8
-calcite coated void from 26.7 to 27.8 ft 685.5
100 -open void from 29,6 to 30.0 ft 30:0
(58)
97 w/numerous clay filled vugs from 34.6 to 33.0 fi
(78) -w/multiple vertical fractures from 36.3 to 37.9 fi
(Filg) -w/numerous clay filled vugs from 40.2 to 67.0 fi
-core blocked 43.0 f1.
1

COMPLETION DEPTH: 115.0ft DEPTH TO WATER: See Note

DRILL DATE: 07/15/08

U=Unconfined {tsf)
Q= Unconsphdated

PIEZOMETER LEGEND

- Grout - Bentonite - Zand BB - Cave-in

P =Pocket Penetrometer

T =Torvane

Undrained Triaxial (tsf} 1 5 = Point Lead {psi)

PLATE-10a




LOG OF BORING B-8

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
s To2 o a1 .
= e S|ON< = Rlo.lo= F ~
i 2| EEEED v |laR ESZR[ZH] 2E =
= | 2 Elgog|es STRATUM DESCRIPTION LR B ISCISE g lgR B | 9
= | = [5|zg8 BLEV/| <0 |85 B 2E\GA 5| 3
A | % [223 pePTH| 817122 27|28\ 58| 5
SURF.EL. 715.5 ft+ Job No. 1004-0125
i ’ 62 Tan LIMESTONE, moderately weathered, hard,
M 27 fractured, w/abundant clay filled vugs and
R fractures, scattered voids and secondary calcite.
= (Edwards)
| <q L
i 50 : 18
- (0)
-
- 11
— 551 1 I8
B
3
PN
B 1 P
- || ©
_ [
. T
~S T 60
I | |25, 648.5
i : Light gray to tan LIMESTONE, moderately 67.0
| weathered, hard, fractured, w/numerous ferrous
| oI stained fractures, abundant fossil fragments,
R =: 100 occasional vuggy zones and chert. (Edwards)
r (62) -core blocked 69.0 f1.
= -w/vertical fracture from 71.0 to 71.8 ft
i !l -chert nodule at 73.8 f
R 1l 33 -winumerous clay filled vugs from 74.0 to 79.0 fi
L T ©
- L
_—80— - -core blocked 79.0 pipe was pulled up
T H 57 -w/numerous open vugs from 80.0 to 91.0 ft
[ (0) -core blocked 81.0 ft.
| [T -pipe was pulled up due fo burned ouf core bit
1
85— H 20
i
L o (0
s -core blocked 88.0 ft
COMPLETION DEPTH: 115.0 ft DEPTH TO WATER: See Note gzgggggﬁ?ﬁaﬁ? b z?g‘;ﬁ; Penetrometer
DRILL DATE: 07/15/08 PIEZOMETER LEGEND Undrained Triaxial (51} 15 = Point Load (psi)

- Grout - Bentonite - Sand B - Cave-in PLAIEJ—Ob




LOG OF BORING B-8

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
= To=2 ) P ‘o
e g SIONI = RO L |eR = -
= R ver| BE |2 R |ES1 25|12y ;%‘i 5
= |8 §;§g G STRATUM DESCRIPTION mev| CE25 (25| 28|22 af %
a 53%85 DEPTHgé =3 ég gﬁ 25 %E =
SURF.EL. 715.5 fi+ Job No. 1004-0125
- H 67 Light gray to tan LIMESTONE, moderately
i ' (8) weathered, hard, fractured, w/numerous ferrous
B stained fractures, abundant fossil fragments, 622.5
= occasional vuggy zones and chert. (Edwards) 93.0
I -core blocked 92.0 fi.
e 87 ~clay filled void from 92.0 t0 93.0 ft
: | (13) -w/numerous clay filled vugs from 93.0 fo 95.0 fi
I -core blocked 94.0 fi.
B 1
—10GH1 47
[ | ap
I
=
- -core blocked 103.5 fi.
oS L.
i i (17) ~clay filled void from 106.0 to 107.0 ft 608.5
i ; 107.0
. O
1Ty 5
- a2
- I
I | e l600.5
1] 115.0
| NOTES:
] 1) Boring was advanced dry to the 8.5-ft depth
| and groundwater was not encountered above that
| depth prior to coring.
1261 2)N 13,791,552.2, F 2,219,769.6, coordinates
] were provided by CHZMHIll, Inc.
—1 25+
—130+
COMPLETION DEPTH: 115.0ft DEPTH TO WATER: See Note Siggsggiﬂfgﬂg) P ~Pocket Penetrometer
DRILL DATE: 07/15/08 PIEZOMETER LEGEND Undrained Triaxiai {159 T = Point Load (psi)

- Grout - Bentonite - Sand BA - Cave-in Pl ATE10c




LOG OF BORING B-9

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
sl To= o X .
- e RloR= ] 2o .o U5 =
= R AGEIEL gelaR|EFZS 24| 2a =
= | 3 Ejlgng|Res STRATUM DESCRIPTION ARGz Se|EE oY vz B | €
E | = EIZ8E| aoe ELEV/ <o DT 05| 2L1as £5 | &
B | 2E2TE| axe DEPTH3§ =52 2%|28 %E 5
1 | SURF.EL. 768.8 ft+ Job No. 1004-0125
B 8 Light brown lean CLAY with sand, w/trace [767.8 84 |55 |89 147
| —[[50/1.5' \limestone gravel. CL (Residual Soil) T 1.0
| H 100 Tan LIMESTONE, moderately weathered, hard,
i | {79 fractured, w/scattered zones of secondary
= calcite, micro-vugs and some ferrous staining.
i 3 Tl 95 (Edwards)
B I (95)
- I
LT
B 10‘_ N 62 -vertical weathered fracture from 9.8 to 14.2 ft
I D
B I
=
~ 177 100
R (100)
O
_ I
- — H
20T ss
I (65)
- -calcite coated vugs from 22.4 to 28.0 ft
Y 1 -open void from 24.1 to 24.7 fi 7‘2‘2-%.
] 73 -100% water loss at 24.1 ft to TD :
. (52)
|
s
— 30 100 -w/numerous vertical fractures from 29.4 to 34.0
N I
I (R
-
— LI
T os
B i (98) -steeply inclined fracture at 33.6 fi
" T
B : f -vertical weathered fracture from 38.2 to 38.6 fi
|— -] I -
0T 100
_ —)| (100)
s
COMPLETION DEPTH: 146.5ft DEPTH TQO WATER: See Note 8282222?;}?&&?? P = Pociet Penctrometer
DRILL DATE: 07/07/08 PIEZOMETER LEGEND Undrained Triaxial {sf) 15 = Point Load (psi)

- Grout B4 - Bentonite - Sand BB - Cave-in PLATE 11a




LOG OF BORING B-9

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plaie 2
s | T o . .
. 2 f|GRI = =2loLlor| 5 -
= .-Jmmma‘ Z'”_JE molaf|Ef2f2n] Za =
= | 8 Blgog|ees STRATUM DESCRIPTION g |Sc| 28 g e EL ! ¢
|9 22085 ELEV. ;; %g VWEIZH S Ex o
SURF. EL. 768.8 fi+ Job No. 1004-0125
i : 78 Tan LIMESTONE, moderately weathered, hard,
- (43) w/scatiered zones of secondary calcite, 721.7
I micro-vugs and some ferrous staining. T 47.1
[ (Edwards)
| Tan LIMESTONE, moderately weathered,
301 32 moderately hard to hard, w/numerous clay filled
- l (8) vugs and solution features, some calcite filled,
i i and ferrous staining. (Edwards)
T ‘ -w/mumerous clay filled vugs from 47.1 to 73 4/t
s n oo
= | YY)
B I
__60_ I H
- H 90
L (23)
| [
| 41 [
65T H
- 83
L 5 (44)
-
B I
Tl s7
= Ney)
i
- h
— 75— o 693.3
- : (gé) Light gray to tan LIMESTONE, moderately 75.5
- weathered, hard, fractured, w/numerous ferrous
- stained fractures, abundant fossil fragments,
S occasional vuggy zones and chert. (Edwards)
— 80— 70
I = €L
]
| F
- | . 683.8
8515 50 -clay filled void from 84.5 to 85.0 ft 85.0
- ) -w/numerous clay filled vugs from 85.0 to 124.0 ’
- -possible core blocked 87.5 fi.
- 1
COMPLETION DEPTH: 146.5ft DEPTH TO WATER: See Note U=Unconfined (tsf) P = Pocket Penetrometer
Q=Unconsolidated _ T =Torvane
DRILL DATE: 07/07/08 PIEZOMETER LEGEND Undrained Triaxial (56} 1, ~ Point Load (psi)

- Grout - Bentonite - Sand B - Cave-in PLATE.11b




LOG OF BORING B-9

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
e o ol . i
- = S|OR< = RO R b =
i, qmmmEZIE’_ mrlaf|Eg| 2R |2y e =
Z | 822c2|%%S|  STRATUM DESCRIPTION i L EIE S CE AR T I
5 ZE3sg o BZ |52 | 24|85 (95| 28| E
B ] wkaTE S mE|ZT|ER| P8 w
SURF. EL. 768.8 fit Job No. 1004-0125
B ' 8 Light gray to tan LIMESTONE, moderately
- (0) weathered, hard, fractured, w/numerous ferrous
s stained fractures, abundant fossil fragments,
i I occasional vuggy zones and chert. (Edwards)
_95_- —i -core blocked 91.0 /1.
i I 13 -w/numerous clay filled vugs from 85.0 to 124.0
= ! f
- I -core blocked 97.0 fi.
-
__100_ I 35 -core blocked 100.0 fi. not receiving good
i L {25) recovery from 90.0 fi.
I
- O
151!
T[T 28 -core blocked 105.0 ft. pipe was pulled up
. (0)
_ I
-
i
[ | ©
N |
_ 1 |
_1 5j l 62 -core blocked 115.0 ft. pipe was pulled up
| - (8
B il
| I
126+ 60
= 41
| | ®
- O
- O
125 58
I 1|
| L
B 1
1304 : i
I 2]
- T
-
COMPLETION DEPTH: 146.5ft DEPTH TO WATER: See Note 8:3323;?5%‘19;(? 5 :?gﬁ:;genetmmeter
DRILL DATE: 07/07/08 PIEZOMETER LEGEND Undrained Triaxial (15} [¢ = Point Load (ps)

- Grout 4 - Bentonite - Sand B8 - Cave-in pLA.TE 1_1 c




LOG OF BORING B-9

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: SeePlate 2
. « x|5Q0% 2 _Ixslgldes| s =
= BN AGE N ER 2o laR ES|Z25 24| 2 E
= | BE[22g|%™8|  STRATUM DESCRIPTION | DEEE|2E |28 22| 2| 2
5 | 2283 nepTH| % £ ~E|58(87|g2| 28| £
a2 | 5 [5lz"g 3 EEIETIER| P 2
SURF. EL. 768.8 fit Job No. 1004-0125

| : 90 Light gray to tan LIMESTONE, moderately

[ H (23) weathered, hard, fractured, w/numerous ferrous

i stained fractures, abundant fossil fragments,

= occasional vuggy zones and chert. (Edwards)

ks

- W as -clay filled void from 140.7 to 142.0 ft 26,

I -core blocked 142.0 fi. pipe was pulled up due to {142.0

L worn out bit

—145 11— 17 -chert seam from 144.5 to 144.6 ft

- 7 622.3

- -pulled pipe up due to wearing out a second 146.5

- diamond bit and terminated boring.

- NOTES:

—1 50+ 1} Boring was advanced dry to the 1.1-ft depth

- and groundwater was not encountered above that

- depth prior to coring.

- 2y N 13,791,265.6, E 2,219,800.7, coordinates

I were provided by CH2ZMHill, Inc.

155

—1 60+

165

170+

—175

COMPLETION DEPTH: 146.5ft DEPTH TO WATER: See Note U= Unconfined (1sf) P —Pocket Penetrometer

Q—Uncon_solldan?d ) T =Torvane
DRILL DATE: 07/07/08 PIEZOMETER LEGEND Undrained Triaxial (tsf) I = Point Load (psi)

- Grout - Bentonite - Sand B®2- Cii\'ﬁ-m PLATE 11d




LOG OF BORING B-10

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
s|To=2 o - . T e
= |98 = L EERIGLIZE] 5 =
B 2 MEZSA|IZYD e g |55 22 d -4 =
= | 2F|22g|%®®]  STRATUM DESCRIPTION i BE|2E|25|s5)02] B2 2
& 55885 aboge iz 3% QE @E Umﬂg Z9 £
=) b 8|8 g g;[ae DEPTH 8 EE §¢ Eg Dg b}
[ | SURF.EL. 775.9 fi+ Job No. 1004-0125
| 14 Brown lean CLAY with sand, w/trace limestone 774.9
| ~ N\eravel. CL (Residual Soil) /7 1.0
(] é 28 Tan lean CLAY with sand, w/scattered limestone 45 |31 |85 (35
] 50/5.5" fragments, rootlets, calcarcous pockets and some
| 5 § 15 ferrous staining. CL {Completely Weathered
7] 50/4.5' Limestone) 769.7 57 139 [92 |57
N e NEIVER Tan LIMESTONE, moderately weathered, hard, | 6.2
M 79 fractured, w/scattered zones of secondary
_ [ (33) calcite, micro-vugs and some ferrous staining.
o1 (Edwards)
N (60(; -w/~20° bedding planes from 6.2 to 15.0 f1
L
-
-
~ T 100
[ | 93
g -vertical weathered fracture from 17.2 to 17.9 ft
[
I
~207 1 100
L || 68
- ; -vertical weathered fracture from 22.0 to 22.6 ft
L T
25— -chert nodule at 24.0 fi
- 100
i | (50)
[~ TT
T = 1L | -vertical weathered fracture from 29.0to 30.0fi [745.9
30.0
] NOTES:
= 1) Boring was advanced dry to the 6.3-ft depth
|55 and groundwater was not encountered above that
s depth prior to coring.
2)N 13,791,220.9, E 2,219,542.4, coordinates
"] were provided by CH2MHill, Inc.
- 4y Approximately 26,000 gallons of water was
B 40 T used during coring operations.
COMPLETION DEPTH: 30.0ft DEPTH TO WATER: See Note g:ggggzﬁ)nﬁcéﬂagsdﬂ $ ;P_glg‘llcg Efenetrometer

DRILL DATE: 07/10/08 PIEZOMETER LEGEND Undrained Trixial (S0) 1 = point Load (psi)
Y - Grout % - Bentonite - Sand B - Cave-in PLATIE 12




LOG OF BORING B-11

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: SeePlate 2
s| T2 o . :
. ® R|GR= ® 20|92 .5 o
b 2 MIEEA|ZYD Laver| g2 | o R |5 S| 28 2d| 21 =
ST . STRATUM DESCRIPTION nev| S8 2E|2%|25 188 55| 2
d | =920 e pepTH| Z&|=5152183 25| 23 =
SRR 8|77 |=22-|28|59| &
M | SURF.EIL. 704.8 ft+ Job No. 1004-0125
Tan GRAVEL, COBBLES and BOULDERS,
w/tan fat CLAY layers. (Alluvium)
14 699.3
(gg) Light gray to tan LIMESTONE, moderately 5.5
weathered, hard, fractured, with numerous
ferrous stained fractures, abundant fossil
fragments, occasional vuggy zones and chert,
(Edwards) 400 (1.)
73 -9.1 to 9.6 ft. multiple healed fractures (45
(45} -9.8 to 11.4 fi. abundant clay coated vugs (up to
1.5")
o5 -14.5 10 15.3 ft. multiple healed/partially healed 850 (L)
(35) [fractures
-13.8 ft. clay coated fracture (40°)
-16 fi. clay coated fracture (40°)
-17.7to 181 ft clay layer
%0 -18.1t0 20.9 ft. abundant clay coated vugs (up to 250 (1)
] "
57 /
-22.3 to 26.4 fi. abundant clay coated vugs (up to
] L
/ 850 (1)
90
(63) [100% water loss from 25.2 [t fo termination
depth]
-28.4 to 30 fi. abundant calcite coated and clay TS0
55 coated vugs (up to 3") (L)
(27)
800 (1)
55
(22}
40
(16) 450 (1)
-
COMPLETION DEPTH: 50.0ft DEPTH TO WATER: See Note U= Unconfined (isf} P =Packe: Penctrometer
Q= Uncon_sohdatt_’.d ) T =Torvane
DRILL DATE: 10/16/08 PIEZOMETER LEGEND Undrained Triaxial (isf) 15 = Point Load (psi)

- Grout B - Bentonite - Sand BB - Cave-n PLATE 13a




Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
2| T2 - : .
= S ERE & mrlole| . sl =
| L klBExz|205 welaR B2 zR |26 28 =
= | @ Blgog|eTa STRATUM DESCRIPTION R = B CE R
= | =[E|2gE ELEVA <2/ O5 lam 22 S5 EZ | 4
1 SURF.EL. 704.8 ft+ Job No. 1004-0125
3 18
L H (0)
| 1
| [
P 1 e 654.8
—397 50.0
] NOTES:
] 1) Boring was advanced dry to the 5.5-ft depth
] and groundwater was not encountered above that
|55 depth prior to coring.
2)yN 13,791,483.0, E 2,219,878.6, coordinates
-] were provided by CH2ZMHill, Inc.
=5
COMPLETION DEPTH: 50.0ft DEPTHTO WATER: See Note gigﬁiﬁﬂﬁﬁaﬁﬁﬂ ? zggﬁ; Eenetrometer
DRILL DATE: 10/16/08 PIEZOMETER LEGEND Undrained Triaxial (1s6) 15— Point Lead (psi)
?{\:}‘_—_\f ] - Grout ¥ - Bentenite EH - Sand 85 - Cave-in PLATE 13b




Dry Comal Creek Flood Retarding Structure

Comai County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
s | T o = & : Y T

= o o SloN< ES R0 LIOR b T

=l o mEsR(Z2UL | af|EZ28 20 2R =

= |2k 28 e STRATUM DESCRIPTION oev| BE|2E| 252K HES

A ;5%8‘5 ;r[:;: DEPTH Bé S5|52 A §,§ =

= | A =D}
. M | SURF.EL. 705.2 fi+ Job No. 1004-0125
i *‘;1 Tan GRAVEL, COBBLES and BOULDERS, 39 [23
3 _;, ' w/tan lean CLAY layers. (Alluvium)
e
A
-5 —_:.} 699.7
- 38 Light gray to tan LIMESTONE, moderately 5.5
- () weathered, hard, fractured, with numerous
- 11 ferrous stained fractures, abundant fossil
S fragments, occasional vuggy zones and chert.
— 10T 1 (Edwards) 100 (1)
- ! (g% -5.5 13.8 fi. abundant clay coated vugs and
_ : nrmerous fractures (up to 2")
- H
15—
| T O 100
B RO -16.5 10 18.5 fi. fractures 300 {L.)
- L
.- S
R s
e -20.3 to 20.6 ft. limestone breccia 400 (L)
- : (32) -20.6 to 22.3 ft. abundant clay coated vugs and
_ | numerous fractures
o5 P
- 100 -25.2to 27.2 ft. abundant clay coated vugs and 600 (1)
. H (85) numerous fractures
" I
_ T
— 301
0T 82 150 (1)
I (43) -31.2 to 60.7 ft. abundant calcite coated and clay
M coated vugs (up to 3") with multiple healed
_ : Jractures
%] : (Zg) 550 (1)
| O
=
_ I
T sy 350 (1)
. O (35)
M-
- 10
COMPLETION DEPTH: 100.0 fi DEPTH TO WATER: See Note gf Uncanfined (tsf) P =$21°_t<:t Penetromezer
= Unconsonda = e
DRILL DATE: 10/17/08 PIEZOMETER LEGEND Undrained Triaxial (1) 15 = Point Load (psi)
{Eﬁ' - Grout - Bentonite - Sand B8 - Cave-in PLATE 14a

L5




LOG OF BORING B-12

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
. ~ =|59% = ~slg.loslL 5| =
= | 2 BESa LG wolaRiER|ZR 28] 28 E
£ | 8£22g/¥*®  STRATUM DESCRIPTION v BESE|2E 2|28 2| 2
522550 e 22 |521%38(%%|%2| ES| &
& | aERTg S| "|=Z|2-|28|5E| &
: SURF. EL. 705.2 fix Job No. 1004-0125
B 48
L H|| o 550 (1)
!
=
I e T
[ | @o
L O
-
—SSTT g
L ®
=
e j {6 550 (1)
I ===| R
| [
S
65— 40 -64.3 f. steep ferrous stained fracture (45°) 700 (L)
T : (20) -65.7 to 69.6 ft. abundant vugs and fractures
B I
- H 750 (1)
I 70 T 80
R (19)
|
_ I
— 75—+ 90 - 76 fi. ferrous stained fracture (45°) 730 ()
_ [
. (67)
- -77.5 to 80 ft. with multiple healed fractures
- T
__80 1! 38 -80 1o 100 ft. abundant clay coated vugs (up to
. H (0 3%
1
| [
g5 ] n[ s 650 (1)
| || @
= 1
== 200 (1)
COMPLETION DEPTH: 100.0 ft DEPTH TO WATER: See Note U= Unconfined (tsf) P =Packet Penetrometer
Q=Unconsolidated T =Torvane
DRILL DATE: 10/17/08 PIEZOMETER LEGEND Undrained Triaxial (tsf) 15 = Point Load (psi)
/’X_\/ - Grout B - Bentonite B4 - Sand BR - Cave-in PLATE 14b

—&y



LOG OF BORING B-12

Dry Comal Creek Flood Retarding Structure
Comal County, Texas

TYPE: Sample/Wet Rotary LOCATION: See Plate 2
-|To= = i .
= e S| ORI =R Rloc.lo= by T
S| o piEgs|EUg peiaR|ES| 28| Zd 2E | B
= | §Rlgog s STRATUM DESCRIPTION TR azisc|Belod|on Ba| ¢
= | 2EEBER=s ELEV-’;; 95 |2d|82|8% 55 =
g | 5 R385 DEPTHI Z & 7 =152122|221 38| <
& o By o, ™ =
SURF. EL. 705.2 fi+ Job No. 1004-0125
|
i 5
| 0)
| E
B i !
| \
- 95 = 20
- (0)
L T
- O
I | N N 605.2
1901 100.0
] NOTES:
] 1) Boring was advanced dry to the 5.5-ft depth
] and groundwater was not encountered above that
105 depth prior to coring.
2)N 13,791,454.2, E 2,219,776.5, coordinates
] were provided by CH2MHill, Inc.
—1 10+
115
—120
125
130+
COMPLETION DEPTH: 100.0 ft DEPTH TO WATER: See Note U= Unconfined (tsf) P =Pocket Penetrometer
Q=Unconselideted T =Torvane
DRILL DATE: 10/17/08 PIEZOMETER LEGEND Undrained Triaxial {isf) 15 = Point Load (psi)
o ?_(XS_"X - Grout 34 - Bentanite - Sand &H - Cave-in PLATE 14c¢




TERMS AND SYMBOLS USED ON BORING LOGS FOR SOIL

SOIL GRAIN SIZE IN MILLIMETERS

CONSISTENCY OF COHESIVE SOILS @

SOILTYPES SAMPLER TYPES
’7/ CH,fat y SC, clayey e GC, clayey 77 CL lean . Thin-Watled Tube
z clays sands 4 gravels é clays
SM, silty GM, silty ML, silts ﬁ SW, well Auger Sampie
sands gravels graded
Mg GW, well :;:;: Fili, SP, poorly- GP, poorly m Standard
N graded X unclassified graded sands graded Penetration
gravels gravels
Test
S?LLSSRAIN SIZE ref — Indicates failure to attain the initial 6 inches
5. STANDARD SIEVE . p .
of sampler penetration with 50 blows {seating).
67 3 314 4 10 40 200
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

CONDITION OF GRANULAR SOILS @

N

1)ASTM D 2488

2) Peck, Hanson, and Thornburn, {1974),
Foundation Engineeting.

consiruction activity.

UNDRAINED
CONSISTENCY  SHEAR STRENGTH NUMBER OF BLOWS RELATIVE
Kips Per Sa. Ft. PERFT.. N DENSITY
Very Soft Less Than 0.25 04 Very Loose
Soft 0.25t0 0.50 4-10 Loose
Firm 0.5t01.00 10-30 Medium
Stiff 1.00 to 2.00 30-50 Dense
Very Siiff - 2.00tc 4.00 Qver 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 -Sampie feels damp; fines near the plastic
materiat or color with layers at fimit
least 6 mm thick. Very Moist -Water visible on sample; fines greater than
‘ plastic limit and less than liquid [imit
Laminated Alternating  layers of varying Wet -Sample bears free water; fines graater than
material or color with the layers : liquid limit
han 6 thick.
Iess than & mm thic V4 Free water first observed.
A 4 Final water measurement
INCLUSIONS
Fissured -+ Breaks along definite planes of Paing  -Inclusion <1/8" thick extending through
fracture with little resistance to sample.
fracturing. -Inclusion 1/8” to 3” thick extending through
Seam sample.
Slickensided Fracture planes appear poiished Layer -Inclusion >3" thick extending through
. or glossy, sometimes siriated. sample.
Trace -<5% of sample.
Blocky Cohesive soil that can be broken Few -5% to 10% of sample.
down into smali angular lumps Little -10 to 25 % of sample.
which resist further breakdown.
Lensed Inclusions of small pockets of Some -30% to 45% of sample.
different soils.
Information on each boring log is a compilation of subsurface conditions and soil and rock
REFERENCES: 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 measurements refer only fo those
observed af the times and places indicated, and may vary with time, geologic condition or

. Ié%GRO'_ CONSULTANTS

PLATE 15



ROCK TYPES SAMPLER TYPES
) Thin-
@ LIMESTONE E DOLOMITE SANDSTONE l walled H] Rock
. Tube Core
WEATHERED _ Standard Auger
LIMESTONE SHALE CONGLOMERATE _T_'eﬂtetfaffﬂn Sample
es
e
@ CHALK CLAYSTONE g.g GRANITE E THD Cone |:| Dry Core
HARDNESS — WEATHERING GRADES QF ROCKMASS
Friable -Crumbles under hard pressure TERM DESCRIPTION
Low Hardness -Can be carved with a knife Slightly Discoloration indicates weathering of
Moderately Hard  -Can be scraiched 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 solufional concavities. Highly More than haif of the rock material is
decomposed or disintegrated to a
Vuggy Containing small cavities, usually soil.
fined with a mineral of different
composition from that of the Completely All rock material is decemposed and/or
surrounding rock, disintegrated to scil. The original mass
' structure is still largely
Vesicular Containing numerous small, unlined o intact,
cavities, formed by expansion of gas
huhbles or steam during solidification _ Residual Soil All rock material Is converted fo 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
Very Close <2" Horizontal 0-5 ' Slickensided-Polished. grooved
Close 2"-12” Shallow 5-35 Smooth-Planar
Medium Close 12"-3" Moderate 35-65 ‘ [rregular-Undulating or granular
Wide >3’ Steeply 65-85 Rough-Jagged or pitted
Vertical 85-90 '
BEDDING THICKNESS *
Very Thick =4’
Thick 2’4
Thin S 2n2
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 soit and rock
Site [nvestigation, BS 5930. classifications obtained from the field as well as from faboratory testing of samples. Strata
i have been interpreted by commonly accepied procedures. The stratum fines on the logs
2} The Bridge Div.,Tx. Highway Dept. may be fransitional and observed at the time and places indicated, and may vary with
Foundation Expioration & Design Manua| 2nd time, geologic condition or construction activity.
Edition, revised June, 1974.

PLATE 16




Report No. 04.10040125

Recovery, percent
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RECOVERY vs. ELEVATION
DRY COMAL CREEK FLOOD RETARDING STRUCTURE
COMAL COUNTY, TEXAS

FUGRO CONSULTANTS PLATE 17




Report No. 04.10040125

Rock Quality Designation (RQD)
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ROCK QUALITY DESIGNATION vs. ELEVATION
DRY COMAL CREEK FLOOD RETARDING STRUCTURE
COMAL COUNTY, TEXAS

FUGRO CONSULTANTS PLATE 18




Report No. 04.10040125

Point Index, psi
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POINT INDEX vs. ELEVATION
DRY COMAL CREEK FLOOD RETARDING STRUCTURE
COMAL COUNTY, TEXAS

FUGRO CONSULTANTS PLATE 19
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Report No. 04,10040125

Unconfined Compressive Strength, psi

4] 2000 4000 8000 8000 10000 12000 14000
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UNCONFINED COMPRESSIVE STRENGTH vs. ELEVATION
DRY COMAL CREEK FLOOD RETARDING STRUCTURE
COMAL COUNTY, TEXAS
FUGRO CONSULTANTS PLATE 20
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Project No. 04.10040125

APPENDIX A
Photographs of Rock Cores




Report No. 04.10040125

Boring 1 (0" to 10)

Boring 1 (13.1’ to 23.9")

PHOTOGRAPHS OF ROCK CORES
DRY COMAL CREEK FLOOD RETARDING STRUCTURE
COMAL COUNTY, TEXAS

Fu

o

,?C%ERO CONSULTANTS APPENDIX A1

&Yy



Report No. 04,10040125

Boring 1 (23.9' to 34.8")

Boring 1 (34.8' to 47.8")

PHOTOGRAPHS OF ROCK CORES
DRY COMAL CREEK FLOOD RETARDING STRUCTURE
COMAL COUNTY, TEXAS

FQ%RO CONSULTANTS APPENDIX A-2
A



Report No. 04.10040125

Boring 1 (47.8" t0 51.17)

Boring 1 (67.1' to 70")

PHOTOGRAPHS OF ROCK CORES
DRY COMAL CREEK FLOOD RETARDING STRUCTURE
COMAL COUNTY, TEXAS

E&gRO CONSULTANTS APPENDIX A-3
—



Report No. 04.10040125

Boring 1 (70" t0 83.5")

Boring 1 (83.5' to 95)

PHOTOGRAPHS OF ROCK CORES
DRY COMAL CREEK FLOOD RETARDING STRUCTURE
COMAL COUNTY, TEXAS

FUGRO CONSULTANTS APPENDIX A-4

S 3:&3‘\9



Report No. 04.10040125

Boring 1 (95 to 107.4’)

Boring 1 (107.4" to 126.7")

PHOTOGRAPHS OF ROCK CORES
DRY COMAL CREEK FLOOD RETARDING STRUCTURE
COMAL COUNTY, TEXAS

Uy

FL@L\RO CONSULTANTS APPENDIX A-5
e}



fucro

Report No. 04.10040125

Boring 1 (120’ to 130")

Boring 1 (138.5' to 150")

PHOTOGRAPHS OF ROCK CORES
DRY COMAL CREEK FLOOD RETARDING STRUCTURE
COMAL COUNTY, TEXAS

Fl;g%RO CONSULTANTS APPENDIX A-6

\é<



Report No. 04.10040125

Boring 1 {150" to 163.8")

Boring 1 (163.8' t0 175.9")

PHOTOGRAPHS OF ROCK CORES
DRY COMAL CREEK FLOOD RETARDING STRUCTURE
COMAL COUNTY, TEXAS

FU}@;O CONSULTANTS APPENDIX A-7
——{ o




Report No. 04.10040125

1004-0125 " Comai Dam -
= :B-1, 17550 180" )

Boring 1 (175.9' to 180°)

Boring 2 (0’ to 227)

PHOTOGRAPHS OF ROCK CORES
DRY COMAL CREEK FLOOD RETARDING STRUCTURE
COMAL COUNTY, TEXAS

FUGRO CONSULTANTS APPENDIX A-8

— %49



































































































































































































