








Hudson Ranch/ Proposed Jeremiah Ventures Site
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[.  Summary
A development (Jeremiah Ventures) over the Barton Springs segment of the Edwards
Aquifer in northern Hays County on the Hudson Ranch proposes to dispose of effluent by
spray irrigation, The City of Austin has opposed the application for a Texas Land
Application Permit for the disposal of the wastewater in a contested case before an
Administrative Law Judge with Texas Commission for Environmental Quality
(TCEQ)..In order to help evaluate the sensitivity of the Hudson Ranch, the City of Austin
sought access for further investigation. A court order by Texas Commission on
Environmental Quality provided access for eight days to the Hudson Ranch proposed
Jeremiah Ventures development. Our evaluation was intended as a TCEQ phase 2
assessment, primarily to focus on sites in or near proposed wastewater effluent irrigation
sites and to more closely examine significant discrepancies in the evaluation of features
between City of Austin hydrogeologist and the opinions of the applicants consulting
geologists. The court order limited our assessment to 8 days, the landowner refused our
access for the final day, and our excavation methods were limited to hand tools, we
focused on excavating three features (19, 73, and 146) which revealed a cave (146) and
two trash-filled sinkholes (19 and 73). The rims and catchment areas for three previously
identified sinkholes (6, 10, and 173) were refined using field gps by multiple
hydrogeologists and LIDAR. The 7 day evaluation verified the findings of the CoA
(2009) assessment and raised concerns about the location of selected irrigation and
effluent holding ponds.

[I. Introduction
The Hudson Ranch in northern Hay County is where the Jeremiah Venture development
has proposed to irrigate treated wastewater from over 1,000 homes. This portion of the
Barton Springs Segment of the Edwards Aquifer is located within a federally-designated
sole source aquifer. Nearby communities including Ruby Ranch, Oakforest, Hays
Country Oaks I and II, Elliott Ranch, and City of Hays have water wells that directly rely
on the Edwards Aquifer for their water supply. Nearby tracts including Ruby Ranch,
Nestor ranch, Ashmun ranch, and Rutherford ranch, along with adjacent City of Austin
preserve land have water wells in the Edwards Aquifer (Figure 1). By utilizing an
organized sewage collection system rather than septic tanks, Hays County rules allow
denser development. Without central sewerage collection, lots are limited to than the 3
acres without wells and 5 acre lot for lots with private wells





HauwertN
Typewritten Text
Figure 1

HauwertN
Typewritten Text

HauwertN
Typewritten Text

HauwertN
Typewritten Text

HauwertN
Typewritten Text


There are no currently operating Texas Land Application or direct discharge wastewater
plants over the Barton Springs Segment. If permitted, constructed, and operated, the
Jeremiah Ventures will be the first permitted wastewater disposal permit over the
recharge zone and have been prohibited by current regulations in many areas.

In the 1980’s, wells and sinkholes were commonly used to discharge stormwater in
communities such as Rollingwood and Shady Hollow (Hauwert, 2009, Appendix A). The
practice of diverting untreated stormwater directly into karst features over the Edwards
Aquifer is generally prohibited now.

The history of past wastewater irrigation over the Edwards Aquifer in the Austin area has
not been a record of success. A wastewater treatment plant in Shady Hollow (Southwest
Travis County MUD No. 1, Permit No. WQ0011728001) irrigated effluent adjacent to
Slaughter Creek only for 4 years from May 8, 1989 to May 8, 1984. In Travis Country of
southwest Austin, a wastewater treatment plant (Travis Country Utility District, Inc.
Permit No. WQ0011294001) irrigated wastewater within the Barton Creek watershed
until 1989. Both wastewater treatment plants had problems with bypasses, where effluent
was directly discharged to the adjacent creeks. The Travis Country plant had visual leaks
in its irrigation system and ponding of effluent in depressions. A major pathogenic
outbreak occurred in the City of Georgetown in Williamson County in the summer of
1980. About 8,000 of the 10,000 residents on the central 4 municipal water wells were
stricken with gastroenteritis. These water wells were supplied by the Edwards Aquifer.
While no cause was officially identified for the outbreak, the well operator for the City of
Georgetown in 1980 believed that wastewater irrigation of the Georgetown Country
Club, located west of the wells on the Edwards Aquifer recharge area, was a likely source
of the contamination (Ernest Robles, 1995, personal communication).

Groundwater tracing in the Barton Springs Segment, initiated in 1996, demonstrated that
groundwater travel times and attenuation assumed in the 1980’s greatly underestimated
the sensitivity of the aquifer. Tracers injected in Onion Creek and Bear Creek arrive at
Barton Springs in as few as 2 to 3 days (Hauwert, 2009; Hauwert, 2012). Soil tracing
studies demonstrated that tracers percolate through soils and can be measured in
underlying cave drips within hours of rainfall (Hauwert and Cowan, 2013; Cowan and
Hauwert, 2013). New recharge studies in Central Texas have shown that upland recharge
plays a more significant role in providing recharge to Central Texas aquifers (Dugas,
1998: Mace, et. al., 2000; Hauwert, 2009; Hauwert, 2013). In fact upland areas,
particularly internal drainage sinkholes, are much more efficient per catchment area size
in percolating rainfall into the aquifer than major creek channels (Hauwert, 2009).

The Hudson ranch where the Jeremiah Ventures development is proposed encompasses
about 606 acres in Hays County south of FM 967 between FM1626 and FM 1826.
Several geological assessments involved walking the entire tract and characterizing
sensitive features encountered while others involved assessing previously identified
features. There are generally known as follows:



One geologic assessment was conducted by GEOS consulting in 2005. This is
known since geologist Mr. John Mikels of GEOs requested access permission for
the adjacent City of Austin preserve in order to reach the south portion of the
Hudson tract. This geologic report has not been provided despite the City of
Austin’s request for a copy of the geologic assessment.

. A subsequent geologic assessment of the Hudson ranch was conducted by
geologist Mr. William Boettner of Cuesta in 2006 that documented 31 features
including 2 sinkholes, 3 possible sinkholes, several man-made features, but no
caves.

. The City of Austin (CoA), with help from the Barton Springs/Edwards Aquifer
Conservation District (BS/EACD) and contract cave specialists from Zara
Environmental, walked an estimated 90% of the tract in 100-feet wide transects.
Although Dr. Hauwert authored this report, we will refer to this 2009 geologic
assessment of the Hudson Ranch and Jeremiah Ventures proposed site as CoA
2009 in this report in order to readily distinguish it from the dissertation produced
by Dr. Hauwert in the same year, which we will refer to as Hauwert, 2009. For the
2009 assessment, features encountered were numbered by transect starting from
the north to south, a team of hydrogeologists located with features with Tremble
XT global positioning units within 3 feet accuracy, and a team of cave specialists
manually excavated a select number of features deemed likely to be sensitive
features. The CoA reported a total of 170 features, 105 of which rated 40 or more
in TCEQ rating, including 8 caves, 3 large catchment internal drainage basin
sinkholes, five likely trash and rock filled sinkholes, and a host of likely caves,
smaller sinkholes, drainage swallets, solution cavities, wells, and other features.
This assessment recommended further assessment including excavating the filled
sinks and likely caves, and walking the proposed irrigation fields in 50 feet wide
transects.

Dr. Woodruff (2010) conducted an evaluation only of features previously
encountered and described. No excavation of the filled features was described as
part of his evaluation and no transects were walked. If a global positioning unit
was used to re-locate the previously documented features, it is not described what
type of gps was used and the accuracy of that unit.

. Thornhill & Associates (2012) prepared an evaluation that similarly did not
traverse the site in transects, but merely re-evaluated features discovered by
Boettner (2006) and CoA (2009). If a global positioning unit was used to re-locate
the previously documented features, it is not described what type of gps was used
and the accuracy of that unit. No excavation was described, so similar to Dr.
Woodruff’s assessment, the evaluation was simply looking at the features surface
characteristics. Thornhill rated 20 features with TCEQ sensitivity scores of 40 or
more, but only 12 of these features had catchment areas greater than 1.6 acres. (p.
11). The Thornhill Group concluded that “there are three sinkholes (10, 169, and
183) identified on the property.” The edges of the sinks 10 and 183 were not



defined by the Thornhill Group (2012) which is necessary to set buffers required
by TCEQ. Instead in deposition, Mr. Thornhill stated that he could not define the
edge of the sinkhole, therefore assumed there was no rim and established the
buffers from the center of the feature. Since the two large sinks are about 500 feet
in diameter, irrigation is proposed to occur inside the two sinkholes.

There are two important clarifications regarding the CoA 2009 assessment. First, the
features were located using Tremble XT units with an accuracy of 3 feet, so despite
implications in other evaluations, such as Woodruff, 2010, nothing has been presented to
indicate the points presented in CoA 2009 are off more than 3 feet. It does appear likely
that for many features identified in CoA 2009, that other geologists subsequently looked
directly at the feature and could not recognize it as a karst feature. Second, Dr. Woodruff
implied in his 2010 evaluation that there are questions regarding the site surface geology
since there are various interpretations. Early mapping of the Buda area was conducted as
a University of Texas thesis for Richard Smith (1978) that was the basis for a Bureau of
Economic Geology map. Much of the mapping by Mr. Smith was done from aerial
photos rather than field mapping, and the mapping distinction was only to the formation
level, which was fairly gross. Later mapping of the entire Barton Springs Segment by
USGS geologist John Hanson and myself on behalf of BS/EACD found the Smith
interpretation too inaccurate to consider as a starting place in the new mapping, which
mapped the surface geology at a much finer scale using hydrostratigraphic units. All of
the surface geology maps submitted for the Hudson Ranch in Cuesta (2006); Hauwert
(2009); Woodruff (2010), and Thornhill Group (2012) utilize different versions of the
maps produced in Small et al, 1996; BS/EACD, 1997; BS/EACD 2002; Hauwert, 2009,
and likely the only version that incorporated actual field mapping of the Hudson Ranch,
rather than extrapolation from adjacent areas, is in CoA 2009. Revisions in surface
mapping improve over time from regional to local scale refinement as more site access is
available so the fact there are differences over time is not a gauge of accuracy for the
most current maps. No doubt there are refinements that can be made to the current
coverage shown on CoA 2009. However, only site access, specific comments, and
alternate interpretations are useful to evaluate if errors are present and how the map can
be further refined.

While large scale wastewater irrigation over the Edwards Aquifer would be challenging
in any case at the scale and density proposed for the Jeremiah Ventures project, the plan
is further challenged if the sensitivity of the site is not well known or considered in the
site planning. As a means to evaluate the sensitivity of mapped features, TCEQ -0585
(2004) Instructions to Geologists does not include hiring new geologists to re-evaluate
previously described features until the most favorable outcome for the applicant is
achieved. In any case, the karst nature of the filled sinkholes cannot be determined with
high certainty to be non-sensitive simply by having more geologists look at them. TCEQ-
0585 (2004, p. 3) instead states:

“if initial assessment leaves significant uncertainty regarding the characteristics
of a feature, the geologist is required by the rules to err on the side of being
overly protective and rank the feature as sensitive where *““potential for hydraulic



interconnectedness exists and rapid infiltration may occur.” Testing is described
as a mechanism with potential for reducing the ranking of some features from
sensitive to not sensitive that the geologist or his client can choose to perform. A
feature can be described as not sensitive by showing that the feature is not
permeable, does not have potential for interconnectedness between the surface
and the Edwards aquifer, and that rapid infiltration cannot occur. Geologists and
clients may choose to schedule a Phase | assessment that locates and evaluates
all the features and a Phase 11 follow-up on specific features that refines the
evaluation.”

Phase 11 assessments can include “tests such as excavation, cave mapping, infiltrometer
tests, geophysical studies, or tracer studies.”(TCEQ-0585, 2004). The CoA requested
additional access to the Hudson tract in order to further evaluate select features where
discrepancies were noted between the geologic assessments (using methods such as
excavation), to traverse the proposed effluent irrigation fields, to re-examine the
catchment areas for the three largest sinks by independent field delineation using gps by
multiple geologists and LIDAR coverage

[ll. Excavation of filled sinkholes
The court allowed the CoA to excavate five specific features that CoA (2009) identified
as likely filled sinkholes, in order to evaluate if natural dissolution structures might help
convey water to the aquifer rapidly with minimal treatment. Because the court order
would not allow the use backhoes and other mechanical aids, excavation that could be
completed in a few hours with a backhoe required crews of 5 to 7 to complete in most of
the 7 days of allowed access. Of the five features we originally intended to excavate
completely, the focus was limited to only two features: 19/7A on the north side of the
Hudson Tract and 73/26C within the proposed effluent holding pond site.

TCEQ notes the following regarding trash filled caves and sinkholes (Barrett, 2005, p.5-
3):

“Openings of caves are sensitive features that should have natural buffers as described
above. In addition, the size of the opening creates the opportunities for other pollutants to
enter the aquifer. Many caves in the Edwards were historically used for trash, debris,

and garbage disposal. The material found in caves often includes paint, solvents, and
other toxic/hazardous materials. Runoff entering the caves can leach toxic compounds
and convey them to the aquifer.

1l.1. Woodruff-19; Cuesta-4; CoA-7A (Tire Sink)

Cuesta (Boettner, 2006) described feature F4 as:
“Sinkhole approximately 40 feet x 20 feet and about 5 feet deep. Roughly circular
and suggestive of a collapsed sink that was used for disposal of trash. During site

inspection, debris including pipe, wire, bottles and other domestic refuse was
noted. A large tree is growing on the margin of the feature. Infilling consists of



trash, wood, limestone and clay soil. Catchment area is small (<1 acre) and it is
topographically high resulting in a negligible potential for natural recharge to
occur.”

Thornhill (APP-35) describes this feature as follows:

“TGI F4 Location: Next to irrigation area

Description: Buried trash/dump site. Firestone tire sticking out of dirt (survey rod
is poking the tire). Manmade depression that has clayey soil infill and trash. Not a
recharge feature.”

CoA (2009) described this feature as:
“7A Tire Sink is a trash-filled depression that is assumed to be a natural sinkhole.
It has a rim about 70 feet by 80 feet wide. The bowl is at least two feet deep,
although it is filled with tires, polyvinyl chloride pipe, boulders, and other debris
such that the true depth is not known. Its rim, as currently delineated is only 50
feet from the rim of 4A, so the two sinks may be part of the same sinkhole
complex. This sinkhole is proposed to be encompassed by an effluent irrigation
field. It should be assumed to be a sensitive feature without strong subsurface
connection. The trash should be removed so as not to generate a contamination
source.”

In submitted testimony, geologist Michael Thornhill (APP-35) described the feature as:
“Buried trash/dump site. Firestone tire sticking out of dirt (survey rod is poking the tire).
Manmade depression that has clayey soil infill and trash. Not a recharge feature”.

In Thornhill Group 2012 report, feature 19 was classed as a man-made closed depression
with a TCEQ sensitivity scoring of 15.

Geologist Dr. Woodruff (2010) offers in Table 1:
“ 19, CoA-7A; CR-4, sinkhole, altered (cut and fill); soil filled, low i”.

Appendix A of the same report by Dr. Woodruff contradicts the evaluation made earlier
in his report in Table 1, stating that feature 19/7A is:
“no sinkhole; not karst; is altered (cut and fill)”

Although feature 19 (CoA-7A Tire Sink) was identified as a trash-filled sinkhole by
Cuesta (2006), by CoA (2009), and Woodruff (2010), no protection of the sinkhole has
been proposed or required. This sinkhole is adjacent to proposed effluent irrigation in its
upslope catchment area. Since it is not acknowledged as a sinkhole or a karst feature, no
buffer was provided for it, nor was any intention expressed for removing the trash fill, an
obvious source of potential contamination, unless the feature is later encountered during
construction. WP staff manually removed a large portion of the trash and exposed the
underlying sinkhole structure. Contained in the trash was discarded pesticide sprayers and
bottles, including Green Light brand 50% malathion, Hotshot flying insect killer, Penzoil
oil bottles, and batteries. Trash was dated on an Mandarin Orange Slice beverage can
with date May 13, 1995 and a 1993 Texas state official license plate. Trogloxene cave
crickets, Ceuthophilus sp, were found among the trash. Excavation reveals that this



feature is not a random site excavated by backhoe and filled with trash that would be
classified as a man-made closed depression according to TCEQ, but a large sinkhole with
karst origin and potential strong subsurface connection through a drain or drains that are
associated with natural sinkholes. The City of Austin staff intended to remove the
remaining trash from the sinkhole and excavate more of the sinkhole, but were not
allowed access to the site on August 30, 2013.

Photos taken Ag. 27, 2013 viewing north of sinkole feature 19, bedrock sloes
exposed on portions of the east, north, and west sides. Trash such as the pvc pipe was
later removed in the photo below.



Photo on August 29, 2013 shin exposed rock rim of sinkhole identified as feature
19/7A.
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Two photos above show a small portion ofthe trash removed from feature
19/7A during 7 days of allowed access in August 2013. The trash had dates
including 1993 to 1995.
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111.2. Woodruff-73/ CoA-26C
This feature was originally identified by CoA (2009) as feature 26C and described as:

*26C Rock-filled sink

26C is a sinkhole filled with large rocks. It is about 25 feet diameter and currently
2 feet deep in parts. It is located 170 feet southwest of a windmill well. This
feature must be excavated in order to further evaluate its sensitivity.

On 1958 and 1984 aerial photo, circular oval feature, that could be a sinkhole
depression about 110 feet in length, is present in this spot trending northeast.”

In 2010, Dr. Woodruff renumbered feature 26C as feature 73 and in Appendix 1
described it as:
“73 CoA-26C NS/UL no sinkhole found; location questionable”

On August 29, 2013, CoA staff partially excavated feature 73/26C to reveal a portion of
the steeply sloping bedrock rim and trash fill. The trash consisted of fuel cans, wrappers
for paper plates and Sparkle ice, one of which was dated 1988. We intended to expose
more of the rock rim and sinkhole drain, and remove more of the trash fill, but were
denied access on August 30, 2013. However, the excavation was adequate to show this
feature is a large, filled sink as assessed by CoA (2009). The partially-excavated rim was
about 30 feet in diameter.

i
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showing a portiono trashencountered in feature 73/26C at 3 feet depth.
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The loose trash fill and corroding cans left abundant voids in the fill material from sinkhole
73/26C.

Note that filling in a sinkhole does not eliminate its karst nature. The area around feature
73/26C is proposed as a site for an effluent holding pond. Note that in January 2011, a
pre-existing but unrecognized sinkhole collapsed in the bottom of a stormwater pond in
southwest Austin.

Photo of sinkhole collapse in pond southwest of William Cannon and Loop 1 taken January 26,
2012 by Dr. Nico Hauwert
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IV. Further Evaluation of the Proposed Effluent Irrigation Fields

While the court order did not allow us to evaluate the proposed effluent irrigation
fields across the site, City of Austin staff were permitted to help examine a few
specific features within a few proposed irrigation fields.

Woodruff feature 146 was initially identified by CoA as 49C, a sinkhole and likely
cave. This feature was discounted as “small bedrock cavity; not a sinkhole” by Dr.
Woodruff in 2010. Wastewater effluent is proposed to be distributed directly over this
feature and similar nearby features.

In August 2013, removal of loose dirt and rock fill revealed that feature 146/49C is
actually a cave with a vertical extent of at least 12 feet. Because of the presence of
turritella fossils in the rock at the surface indicate a specific bed in the Grainstone
Member that is about 15 feet from its base, it was anticipated that the highly
cavernous upper pulverulitic bed of the Kirschberg Member lies roughly 4 feet lower
than the currently excavated cave depth. Coupled with open voids below, a great
abundance of trogloxene cave crickets, Ceuthophilus sp,, and strong airflow, the cave
extent of this feature is expected to be considerable, and may connect with similar
features on the hillside. Since our access was denied for the 8" day provided by the
court order, we were unable to pass into an underlying void, further evaluate, and
map the cave, but recommend that this work be conducted by cave specialists.
Currently an open aperture extends downward.

M¥rY v
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Justin’s Graves Cave (146/49C) has abudant Ceuthophilus sp. cave crickets and strong
airflow.
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Justin Shaw passmg deeper |'nio Justlﬁ S Graves Cave (146/49C) Thecave extended 12
feet deep on August 29, 2013, but the CoA staff were not allowed to return on August
30, 2013 to pass into the underlying room or create a detailed map of the cave extent.

As noted in the CoA 2009 assessment, the entire hillside around feature 146/49C is
riddled with extensive rock exposure and similar karst features, which makes treatment of
the effluent by soils unlikely. However, a portion of the hillside, such as adjacent to and
over cave 146/49C, is proposed for effluent irrigation.

Note TCEQ RG38 recommends:
““caves that are identified in the geological assessment and that have openings large
enough to accommodate a person should be secured with cave gates. Other proposed
methods will be reviewed on a case by case basis by the Executive Director. The cave
openings may not be sealed in such a way as to prevent surface runoff from entering
the feature.”

V. Field and LIDAR Delineation of Three Largest Sinkhole Catchments

It was generally acknowledged that two of the three largest internal drainage sinkholes
were actually sinkholes and not man-made depressions. There remains considerable
discrepancy in the presence and location of feature edges (rims) and catchment (surface
drainage) areas attributed by CoA (2009); Woodruff (2010) and Thornhill Group (2012).
The catchments offered for the two large sinkholes by Woodruff (2010, 0.06 acres) and
Thornhill Group (2012, 2.4 acres) can be easily dismissed since they are much smaller
than the feature itself.
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TCEQ RG-348, P5-2 offers the following recommendation for defining the rim or edge
of a sinkhole feature:

“The sharp slope break present at the perimeter of such a collapse zone should
constitute the edge of the feature for the purposes of calculating setbacks, since
the steep slopes within such a bowl usually provide little or no water quality
filtration.”

Hauwert (2009) offers methodology for delineating the rims and catchment areas for
sinkholes, including gps field delineation, coupled with existing surface contour
coverages, examination of high water debris, comparison of rim volumes with catchment
areas, observing surface runoff during rainfall events, and comparing measured runoff
into the sinkhole with calculated rainfall volumes.

In 2009 CoA used limited gps field location of the rims and catchment areas for three
largest internal drainage basins by hydrogeologist Nico Hauwert, coupled with ten-feet
interval surface contours. The three large internal drainage basins are numbered as: (1)
Woodruff-6, CoA-4A Cell Tower Sink, Cuesta-F3; (2) Woodruff-10, CoA-4M Entrance
Sink, Cuesta-F1/F2; and (3) Woodruff-183,CoA-77T,Cuesta 19.In August 2013, the rims
and catchment areas for the three large sinkholes (Woodruff-6, CoA-4A, Cuesta-F3;
Woodruff-10, CoA-4M, Cuesta-F1/F2; Woodruff-183,CoA-77T,Cuesta 19) was refined
using independent field gps located drainage divide delineation by for CoA
hydrogeologists (Scott Hiers, Sylvia Pope, David Johns, and Nico Hauwert) coupled with
LIDAR surface topography coverage. The LIDAR coverage is a 2012 aerial survey,
processed to 1 foot grid size. The refined sinkhole rims and catchment areas are
summarized below and mapped on Figure 2. The application LIDAR coverage of feature
183 is shown in Figure 3.

Rim Rim
Source area Depth Catchment area
Woodruff CoA Cuesta
(2010) (2009) (2006) (ft)) (ft) (ft)) (acres)
10 4M F2 133,268 8 1,863,089 | 42.8
6 4A F3 52,619 4.5 343,595 7.9
183 77T F19 138,328 35 1,599,152 | 36.7
VI. Conclusion

Over 7 days from August 21 to 29, 2013, City of Austin staff were able to help evaluate
the sensitivity of the Hudson Ranch by partially hand-excavating two trash-filled
sinkholes, verify the presence of one previously suspected cave, and refine the rim and
catchment definition of three large internal drainage sinkholes. It is recommended that
similar investigations be conducted to investigate the nature of other potential filled sinks
identified in CoA 2009, that the trash and fill be completely removed from the sinks. Soil
and groundwater tracing are recommended as techniques to better understand the
sensitivity of the Hudson tract and protect water quality of the Edwards Aquifer.
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Figure 2. 2013 City of Austin Phase |l Assessment Features
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Figure 3. Lidar Coverage of feature 183/77T
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