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STRATIGRAPHIC COLUMN

STRATIGRAPHIC FORMATION
Edwards Limestone - Person Formation

THICKNESS
160 to 214 ft

DESCRIPTION
Upper unit includes a hard,
dense, recrystallized
limestone; mudstone; and
rudistid biomicrite. Middle
unit includes recrystallized
leached limestone and
burrowed mudstone and
wackestone, highly leached
in places, vuggy, with solution
breccias, honeycombed. The
lower unit consists of shaley
to wispy, dense limestone
and mUdstone.

Edwards Limestone - Kainer Formation

260 to 310 ft

Upper unit includes dense,
tightly cemented miliolid
grainstone; with patches of
mudstone to wackestone,
The upper middle unit
includes highly altered
crystalline limestone and
chalky mudstone with chert
nodules and lenses; The
lower middle unit includes
dense crystalline limestone
with occasional zones of
grainstone and layers of
variably burrowed mudstone;
The lower unit includes a
marly, nodular limestone and
some miliolid grainstone.

Glen Rose Formation

900 ft.

Limestone, dolomite and marl
as alternating resistant and
recessive beds forming
stairstep topography.
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SITE GEOLOGY NARRATIVE

The following discussion is a site-specific assessment of existing geological conditions and
potential recharge features within Harmon Ranch, Comal County, Texas. This project site
consists of approximately 1500 acres located east of Highway 306. The Harmon Ranch is
bounded by Highway 306, to the east, by barbed wire fence, to the north, south, and southwest,
and by the Guadalupe River, to the northwest. The boundaries of this site, as presented on the
Site Geological Map was determined by field observations and fence line markers on the
topographic map provided by Pro-Tech Engineering Group.
As indicated by topographic contours provided on Plate 1, the predominant direction of surface
runoH across the northern portion of the site is to the northwest along minor drainages that
eventually intersect Deep Creek. Deep Creek is an ephemeral surface water body that flows to
the southwest and drains into the Guadalupe River. Surface runoff for the southern portion of the
site flows toward the southwest along minor drainages that eventually intersect Isaac Creek.
Isaac Creek is also an ephemeral surface water body that flows to the Guadalupe River.
One hundred and eighteen potential recharge features were identified on the site. These features
include closed depressions, fractured rock outcrops/zones, vuggy rock outcrops/zones, solution
cavities, solution cavity zones, fault zones, man-made features, and man-made zones. The
significance of potential recharge features or feature areas was assessed using definitions and
guidance provided in Instruction to Geologists (TNRCC-0586). All features within site and
downgradient areas that meet the criteria presented in this reference were mapped. The
characteristics of all features and the assessments of these features, as defined by the TNRCC,
are presented in the attached Geologic Assessment Tables (TNRCC-0629).
Stratigr~phy

As presented on the attached Stratigraphic Column, information pertaining to the lithologies of
outcropping geologic units located on and downgradient of the site was taken from Hanson and
Small (1994), in conjunction with field observations. As shown on the Site Geologic Map, three
geologic formations were observed within site boundaries.
The Kainer Formation comprises the majority of the site and downgradient areas except for higher
elevations and the northwest corner of the site in Deep Creek. The Kainer Formation is a
member of the Edwards Limestone Group and consists primarily of recrystallized limestones and
mudstones. The Kainer Formation is commonly divided into four members: (i) Grainstone
member; (ii) Kirschberg evaporite member; (iii) Dolomitic member; and (iv) Basal nodular
member. According to Hanson and Small (1994), all four members outcrop on the project site,
however only the Kirschberg evaporite member was conclusively identified during field
reconnaissance. This member is an extremely vuggy, crystalline limestone with common to
abundant chert nodules.
The Person Formation comprises the center portion of the site. (Site Geologic Map). The Person
Formation is a member of the Edwards Limestone and consists primarily of 60 to 90 ft. of
recrystallized limestones, leached limestones, and mudstones. The Person Formation is
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commonly divided into three separate units: (i) Cyclic/Marine member; the upper unit consists of a
hard, dense recrystallized limestone and mudstone; (ii) Leached/Collapsed member; the middle
unit includes leached limestone which commonly exhibit moldic porosity, burrowed mudstone, and
solution breccias; and (iii) RegionaVDense member; the lower unit consists of shaley limestones
and dense mudstone. The upper or Cyclic/Marine member of the Person Formation was found to
represent the Edwards Limestone exposed on the site. Based upon the work of Maclay (1995),
this unit contains many open fractures and possesses low matrix permeability with total porosity
on the order of 5 to 10%.
The Glen Rose formation comprises the northwest corner of the project site in Deep Creek. The
Glen Rose Formation is a limestone, dolomite, marl as alternating beds of recessive and resistant
layers forming a stair-step topography. The Glen Rose is considered to be the lower confining
unit of the Edwards aquifer.
Structure
These site and downgradient areas are located within the Balcones Fault Zone and as such
possess a distinct structural trend. This zone consists of a northeast trending, en echelon normal
fault system, which juxtaposes Upper Cretaceous lithologies in the southeast with Lower
Cretaceous lithologies in the northwest. As a result of this larger-scale, regional faulting, minor
internal fault sequences and fractures exist within this zone, which follow the same structural trend
and accommodate localized displacement.
The site lacked distinct structural surface
expressions.
Fault Zones

As indicated on the Site Geological Map, one normal fault zone (S-13) was identified. The location
of this feature was identified from published geological references in conjunction with field
observations. The strike of this fault zone is oriented along the northeasVsouthwest structural
trend. Feature S13 is located within the Glen Rose formation. Based upon the criteria presented
in TNRCC-0629, it appears that this fault zone does not represent a sensitive recharge feature
because it lies stratigraphically and topographically below the Edwards Group.
.

Fractured Rock Outcrops / Fractured Rock Zones

The fractured rock outcrops and fractured rock zones were identified at the site as per the
qualifications presented in TNRCC-0586. All of the outcrops, which were observed to be aerially
extensive and laterally discontinuous, were classified as Fractured Rock Zones. As with the fault
zone, it was observed that the majority of these features follow a northeasVsouthwest orientation
as governed by prevailing structural controls within the Balcones Fault Zone. Fractured rock
outcrops/zones are located predominantly along drainages within exposures of the Kainer
Formation.
Karstic Characteristics

Numerous potential recharge features were identified within the site boundaries that may be
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attributed to karstification of the limestone terrain. These features, some of which may be
structurally controlled, include solution cavities, solution cavity zones, vuggy rock outcrops/zones,
and closed depressions. The most common location of some of these features were found along
the very steep slopes (wall) of the western portion of the site.
Caves / Cave Zones

No caves or cave zones were identified on the project site.
Sinkholes

Two sinkholes were identified on the project site. Feature S-2 was located in the streambed of the
westernmost branch of Deep creek. The feature is partially enclosed by alluvium though water
was not observed at the time of field reconnaissance. The feature appears to have been
enhanced by scour from surface runoH. This feature was ranked as sensitive, having high
potential for transmitting fluids to the Edwards Aquifer.
Feature S-98 was identified in the drainage located on the northwest portion of the project site.
The feature contained coarse infilling and was ranked as potentially sensitive, having high
potential for recharge.
Solution Cavities / Solution Cavity Zones

Several solution cavities were identified within site boundaries. The majority of these features are
located within vuggy rock zones or within the streambeds and the latter are believed to be
associated with the dissolution of limestone within ephemeral streambeds

~ution cavity zones were identified within the site area along the drainages on the north and

~~'u~egions

as well as within a vuggy rock zone, Features S-54A and F-54B, located on the
eastern side of the site, along Isaac Creek. Zones located in the drainages contained solution
cavities, which are oriented horizontally along bedding planes. Cavities ranged from 1 to 10 feet
in length, 1 to 3 feet high, and 1 to 3 feet deep. Solution cavities located within the vuggy zone
were oriented randomly and were generally 1 to 2 feet in diameter.

~Iution cavity zones were identified within the downgradient area of the site along the 100
year floodplain of the Isaac Creek (Downgradient Geologic Map). Individual features within the
zones were generally oriented horizontally along bedding planes. Cavities ranged from 1 to 10
feet in length, 1 to 3 feet high, and 1 to 3 feet deep. These features are ranked as sensitive,
having moderate to high potential of transmitting fluids to the Edwards Aquifer.
Vuqqy Rock Outcrops / Vuqqy Rock Zones

Se~k\cJ(

Based upon field observations, twenty-two vuggy rock outcrop
"
crops tllat were observed to
the qualifications presented in TNRCC-0586.
be aerially extensive and laterally discontinuous were classified as Vuggy Rock Zones. The
majority of these outcrops appeared to be comprised of high to moderate density, moderate to
large diameter vugs, infilled with fine-grained materials.
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~"'y-uggy rock zones (A-11 and A-20 through A-23) were identified within down gradient
drainage area assessed during this investigation (Downgradient Geologic Map). These features
are ranked as potentially, having high potential of transmitting fluids to the Edwards Aquifer.
Closed Depressions

Numerous man-made closed depressions associated with tree uprooting during predevelopment
activities were observed on the project site. These areas are typically located on the ridges on the
north end of the project site and were included in Feature S-118. The depressions ranged from 1
to 5 feet in diameter and are 0.5 to 2 feet deep. All of these features contained fine-grained
infilling. These features are classified as not sensitive, having a low potential for recharge.
Numerous natural closed depressions were observed in the drainages. The features were the
result of scour from surface runoff. These features are classified as not sensitive, having a low
potential for recharge.
Two man-made closed depressions were identified on the project site. Both depressions are
water retention structures and used as stock tanks. Both features were observed to hold water
during the time of field reconnaissance and therefore, these features are classified as not
sensitive, having a low potential for recharge.

As shown on the Downgradient Geologic Map, twenty closed depressions were identified within
the downgradient drainage areas associated with this site. The majority of features, located within
the Isaac Creek 100-year floodplain, were typically infilled with fine-grained materials. Based
upon TN RCC-0586 criteria and professional judgment, all closed depressions within the 100-year
flood plain were ranked as being not sensitive recharge features, having high potential of
transmitting fluids to the Edwards Aquifer.
Man-Made Features
As shown on the Site Geologic Map, five man-made features were identified within site
boundaries that may serve to enhance the transmission of surface runoff into the Edwards
Aquifer. Features S-20, S-51, and S-52 are 1-ft diameter exploratory holes. The depth to which
these features extend into the subsurface is unknown and it is unknown whether the bases of
these borings are plugged with impermeable material such as concrete. Assuming these features
to be unplugged, they were classified as sensitive, having high potential for transmitting fluids into
the Edwards Aquifer.
'
Feature S-21 is an agricultural water well located on the project site. The depth and condition of
this well is unknown. It is also unknown whether this well is still operational. Since this well has
not been properly abandoned, it was classified as sensitive, having high potential for transmitting
fluids into the Edwards Aquifer.
Feature S-118 is a man-made zone consisting of all roads and recently cleared areas. The
zone contains numerous closed depressions associated with uprooting of trees. Closed
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depressions within the roads are formed by vehicle traffic. Individual features within the zone
are classified as not sensitive, however due to the numerous feature types, density of the
features and the large aerial extent of the zone, the feature as a whole has been classified as
potentially sensitive, having moderate potential for transmitting fluids to the Edwards Aquifer.
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Additional Comments
Site Location
S-1

Discontinuous fractured vuggy rock zone. Density, aperture, and infilling varies across feature
but generally zone is high density, large aperture with fine-grained infilling. Areas near cliffs
lacked any infilling. Vugs generally appear to be interconnected but varied with density. The
contact of this zone was estimated in some areas on the north end due to inaccessibility of
the area.

S-2

Feature is a large sinkhole that may have been enhanced by scour due to surface runoff. The
feature appears to be able to hold approximately three feet of water due to a depression
formed by alluvium at the mouth of the sinkhole.

S-3

Solution cavities were present in the walls and the bottom of the stream channel and are the
result of scour from surface runoff. Several solution cavities were present as stair step
features in the channel due to severe scour. These features may have been collapse
features but there is no evidence remaining to justify this conclusion .

S-4

Closed depression formed due to scour from surface runoff. Water was noticed in the
depression however, field reconnaissance was performed shortly after a rain event.

S-5

Same as S-3.

S-6 - S-7

Same as S-4.

S-8

Same as S-3.

S-9 - S-11

Same as S-4.

S-13

Fault zone is mapped according to published fault in Deep Creek. (Small, 1994). Numerous
closed depressions, holding water, and solution cavities were observed during field
reconnaissance, however since this zone lies in the Glen Rose formation, recharge potential
is low.

S-14

Man-made closed depression formed by automobile tires.

S-14

Man-made roads which contain numerous closed depressions due to clearing activities.

S-15

Man-made closed depression formed by the uprooting of a tree.

S-16 through S-19:
Same as S-14.
S-20

Feature is an approximately 8-in diameter exploratory borehole. This feature was observed to
be partially capped with limestone cobbles. This feature may serve as a conduit for the
vertical migration of fluids during precipitation / runoff events.
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Additional Comments
Site Location
(Features S-21 - S-40)
S-21

Feature is approximately 1-ft diameter active water well. This feature is associated with a
windmill, water tank, and pumping apparatus located immediately adjacent and is presumed
to have been used historically to supply water for domestic/stock purposes. To the extent that
the surface completion may have been degraded through time, this feature may potentially
serve as a conduit for the vertical migration of fluids during precipitation / runoff events.

S-25

Man-made water retention feature for livestock. Feature contained water at the time of field
reconnaissance.

S-29

Same as S-25.

S-30

Feature is a natural closed depression. No water was observed in the depression at the time
of the field reconnaissance. The cause of the depression is unknown.

S-31

Same as S-3.

S-33 through S-35:
Natural closed depression formed by scour due to surface runoff. No water was observed in
the depressions.
S-38

Same as S-33.

S-40 through S-42:
Same as S-33
S-44

Same as S-33

S-48

Same as S-33

S-49

Man-made closed depression formed by excavation of soils.

S-50

Natural closed depression formed by the uprooting of a tree.

S-51

Same as S-20.

S-52

Same as S-20.
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Additional Comments
Site Location
(Features S-54 - S-98)
S-54A

Although vugs were the predominant feature identified, numerous solution cavities showing
evidence of channelized solutioning were also observed. Vugs were observed to be
interconnected in some instances. The designated zone contains numerous scattered vuggy
rock outcrops on the order of 20 by 30 feet. Hence, the numerous individual features were
mapped as one area.

S-54B

Although vugs were the predominant feature identified, numerous solution cavities showing
evidence of channelized solutioning were also observed. Vugs were observed to be
interconnected in some instances. The designated zone contains numerous scattered vuggy
rock outcrops on the order of 20 by 30 feet. Hence, the numerous individual features were
mapped as one area.

S-55

Vugs appeared to be interconnected.

S-56

Approximately nine solution cavities were observed within this zone.

S-57

Vugs appeared to be interconnected.

S-63

Same as Feature S-54.

S-64

Vugs appeared to be interconnected.

S-65

Closed depression appears to have been constructed as a water retention structure and used
as a stock tank. Feature was not observed to be holding water during the time of field
reconnaissance.

S-66

Feature is a manmade excavation measuring approximately 141 x21 x6.5-ft and appears to
have been constructed as a water retention structure.

S-70

Fractures do not appear to be oriented along the NEiSW regional structural trend.

S-71

Closed depressions appear to have been formed as the result of scour and differential
erosion during precipitation/runoff events.

S-72

Same as Feature S-70.

S-74 and S-80

Vugs appeared to be interconnected.

S-82

c~O==-~J3~-mrerrtormee-a.s-the-FeStllt--e~~IOng-tt;e-dralnage
c . et.
>~?V'-- ~ S -Sy

S-83

Same as Feature S-54.

S-84

Same as Feature S-71.

S-86, S-87, S-89, and S-90

Vugs appeared to be interconnected.
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S-98

This sinkhole is located within an ephemeral drainage and appears to have been formed as
the result of dissolution and collapse. Vugs were also observed in association with this
feature.

Additional Comments
Site Location
(Features S-99 - S-118)
S-99

Closed depression within this zone appears to have been formed as the result of scour and
differential erosion during precipitation/runoff events.

S-100

Vugs appeared to be interconnected.

S-117A

Vuggy rock zone. Density, aperture, and infilling varied across feature but generally zone is
high density, with medium apertures and fine-grained infilling. Vugs generally appear to be
interconnected but varied with density and restricted to very steep slopes.

S-117B

Vuggy rock zone. Density, aperture, and infilling varied across feature but generally zone is
high density, with medium apertures and fine-grained infilling. Vugs generally appear to be
iAtefeorlAesled hilt yaried-with densityand re-smc1ed...tO-VefY-Steep-sIOJ39&----'

S-118

This area contains all man-made roads and clearing.
Numerous man-made closed
depressions were found in this zone. Most were formed by the uprooting of trees. None of
the individual features were sensitive, however, due to the aerial extent of the zone and the
quantity of features within the zone, the zone has been classified as moderately sensitive with
a moderate potential for recharge.
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Additional Comments
Drainage A
(Features A-1 through A-29)
A-2 through A-6:
Closed depression due to scour.
A-8 through A-1 0:
Closed depression due to scour.
A-11

Vugs appear to be interconnected.

A-12 through A-14:
Closed depression due to scour.
A-15

Solution cavities occur in the side of the bluff. Cavities ranged for 1 to 5 feet in length, 1 to 3
feet in height, and 1 to 3 feet deep.

A-20 and A-21:
Same as A-15.
A-22

Vugs appear to be interconnected.

A-23 through A-28:
Closed depression due to scour.
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