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TO:  Nancy McClintock, David Johns, Ed Peacock, Tom Ennis   
 
FROM: Nico M. Hauwert 
  Watershed Protection and Development Review Department 
 
DATE:  March 31, 2008 
 
SUBJECT: Preliminary Assessment of Dahlstrom Tract, West of FM1626, south of 
FM 967, and east of Ruby ranch subdivision in Northern Hays County, Texas 
 
Executive Summary 
A preliminary assessment of the Dahlstrom tract is nearly complete. This tract is entirely 
contained within the TCEQ Recharge Zone and is not adjacent to any existing City of 
Austin Water-Quality Protection Lands.  Flow loss between 7 cfs and 0 cfs have been 
measured during three flow loss surveys along the Onion Creek channel which crosses 
the Dahlstrom tract. The site has an abundance of upland sinkholes that internally drain 
runoff relatively efficiently compared to other sites on the Recharge Zone. Of the 2,300 
acre site, we have identified about 724 acres of internally draining upland basins that 
make up at least 31% of the site. The identified site sinkhole basins drain an additional 
area of about 474 acres from adjacent sites.  On average, it can be roughly estimated that 
a total of 72 million cubic feet of upland recharge occurs annually across the site, 
excluding  any recharge that may occur in Centex Quarry that covers a portion of the site.  
The internal drainage sinkholes absorb roughly 8 million cubic feet of this total recharge, 
that would otherwise discharge to Onion Creek. The remaining roughly 64 million cubic 
feet of upland recharge is expected to infiltrate through the soils. The site has a high 
potential for enhancement of the amount and quality of recharge through trash removal 
and upland sinkhole maintenance and it is strategically located for studies and monitoring 
to help understand the possible impacts of existing quarries. 
 
Introduction 
I made three assessement trips to Dahlstrom tract with Joe Berry of the Barton 
Springs/Edwards Aquifer Conservation District (BS/EACD) at the request of George 
Cofer of Hill Country Conservancy (HCC). My assessment dates were December 13, 
2007, February 21, 2008, and March 5, 2008. Our purpose was to conduct a preliminary 
(not comprehensive) surface assessment of recharge potential and geology. We did not 
comb the entire 2,300-acre site with 50 feet wide transects, which would undoubtedly 
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uncover more features, but instead covered much of the site in loose walks and was 
guided by ranch staff to specific known features. Aerial photographs were examined prior 
to field visits where potential sinkholes were identified that were later verified in the 
field. We gps located potential recharge features, identified recharge features, sinkhole 
rims, many large sinkhole catchments, most wells on site, geologic features such as faults 
and hydrostratigraphic unit exposures, and contamination sites (such as trash dumps, 
quarries, and diesel sludge waste) that we encountered. Some rockpiles filling 
depressions were located that could be sinkholes covered to prevent livestock from 
falling in. These potential recharge features would require excavation in order to 
determine any recharge significance. The gps points also document what areas were 
covered by the preliminary assessment so far that is indicated on Figure 1. There are gaps 
in the coverage of the site. The southern half of the Dahlstrom tract has only been 
superficially examined.  Cave volunteers and BSEACD staff (William Russell and Julie 
Jenkins) are following up by examining discovered features and mapping their cave 
extents.  
 
An overview of the Dahlstrom Site and area is shown in Figures 2 and 3. The site area is 
as follows: 
Dahlstrom Site area: 2,300 acres 
Existing Centex Quarry pit: 203 acres (2003 aerial coverage) 
Future Potential Centex Lease: 126 acres (estm from description) 
 
Upland assessment 
The internal drainage catchments are areas where at least 90% of runoff generated 
potentially enters a sinkhole. The remaining 10% is simply understood as the potential 
under heavy rains that runoff may bypass the sinkhole basins, although for practical 
purposes these sinkhole basins appear to never produce runoff to Onion Creek. The word 
“potentially” is used because some features may be impaired or can be improved with 
relatively minor maintenance. Some are ponded internal drainage basins that are clogged 
with sediment such that runoff accumulating within the sinkhole infiltrates slower and 
more evaporation can occur and can potentially  bypass of runoff that would otherwise 
enter the sinkhole drain. Recharge to Horseshoe Sink can be enhanced with a small 
(roughly 2 feet high) berm in the bypass channel, although since we can’t observe the 
feature under all conditions, it appears to be capable of recharging all upland runoff from 
its catchment recharges into it. This estimation of Horseshoe Sink agrees with on current 
resident’s observations. Partial internal drainage basins are catchments where an 
undermined amount of bypass likely occurs. Any recharge currently occurring from 
surface flow to Centex Quarry is unknown since groundwater is frequently or constantly 
pumped from the quarry pit to Onion Creek.  
 
Using ArcGIS mapping of the GPS-located sinkhole catchments, the following areas 
were derived and mapped in Figures 4 and 5 (excluding Centex Quarry): 
 
Internal Drainage Basin Areas 
On Site Internal Drainage Catchments: 724 acres 
Off-site Internal Drainage Basin Catchments draining to the  site: 474 acres 
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Figure 4. East Side Dahlstrom Tract





Based on the preliminary assessment and some recharge measurements from the upland 
HQ Flat Sink and Flint Ridge sinkhole basin test site on City of Austin J-17 and Tabor 
WQPL tracts, the amount of recharge allocation on the Dahlstrom tract can be 
approximately estimated. 
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Figure 6.  Water Balance Summary for HQ Flat Sink Basin 
505 Day Interval April 2, 2004 - August 20, 2005

 
As can be seen in Figure 6 above from the research site, most recharge on upland areas 
occurs diffusely through the soils and not as discrete recharge flowing to the cave 
entrance within internal drainage sinkhole basins. Although 5% of the rainfall recharging 
into sinkhole basins may seem trivial, this is equivalent to the total amount of runoff 
generated within their catchments. 
 
Estimated Average Annual Recharage and Runoff Generated on Dahlstrom Tract 
(based on 32 inches of average annual rainfall) 
Diffuse Recharge Area (ft2) Area (Acres) Water Volume (ft3) Recharge/Area (ft3/acres)
all nonquarry 91,345,320 2097 64,307,105 30,666

Discrete Recharge to Internal Drainage Basins
onsite sink catchments 31,522,923 724 4,623,362 6,386
offsite catchments 20,662,077 474 3,030,438 6,393

Total Upland Recharge 91,345,320 2097 71,960,905 34,316

Estm.Runoff to Onion Creek 59,807,880 1373 9,142,997 6,659
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Onion Creek Channel 
The Onion Creek channel substrate observed was generally coarse-grained gravel similar 
to upstream Rutherford WQPL. Immediately upstream within the Ruby Ranch 
subdivision, where privately owned lots include Onion Creek, staff have previously seen 
obvious fine-grained sediment discharge from land disturbance to Onion Creek. From 
this example, it is clear that Onion Creek water-quality is best protected if the floodplain 
areas are publicly owned as preserves or at least protected through conservation 
easements. No assessment of the riparian area was made and Onion Creek was dry during 
the assessment period. 
 
Three flow measurements taken upstream and downstream of Dalhstrom tract on Onion 
Creek have measured flow losses of 7 cfs, 3.2 cfs, and 0 cfs (Figure 7).  This flow loss is 
assumed to represent recharge gains to the Edwards Aquifer from the creek channel on 
the occasions when it is flowing.  Under low flow conditions, the entire Onion Creek 
channel loses about 80 cfs to the Edwards Aquifer. The flow loss in Onion Creek may be 
greater during high flow condition due to greater head pressure and inudation of a greater 
portion of the floodplain. It is possible that creek swallets are present that become 
periodically plugged and unplugged with debris and can be maintained to enhance creek 
recharge. A large depression in Onion Creek near the mouth a major tributary may be 
such a sinkhole swallet.  
 
The Dahlstrom tract is 1,000 feet upstream of Barber Falls, a large creek-bottom sinkhole 
proposed for recharge enhancement by removing sediment plugging its floor. According 
to the Corps of Engineers, any creek recharge enhancement projects require the 
acquisition of upstream properties including any backwater area. The BS/EACD has had 
discussions with Centex Quarry in the past about the potential for diverting Onion Creek 
stormwater into the quarry pit to reduce downstream flooding and enhance recharge to 
the aquifer. So far Centex has responded that they don’t plan on using the quarry pit for 
recharge enhancement during our lifetime, but wouldn’t rule the possibility in the distant 
future. 
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Figure 8. Dahlstrom Onion Creek Low Flow Survey Measurements
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Note: Flow is only known at measurement points and does not change gradually between as indicated 
by lines. The colored lines are only intended to separate the different surveys and see their general 
trend. 

Onion Creek Low Flow Survey Measurements

0.0

50.0

100.0

150.0

200.0

250.0

0 10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000 90,000

Distance Downstream from FM 150 (feet)

F
lo

w
 M

ea
su

re
m

en
t 

(c
fs

)

USGS 5/28/80

4/7/98

4/13/98

4/21/98

1/13/99

6/12/00

1/9/01

10/28/02

10/30/2002

4/15/2003

5/5/2003

4/8/2004

6/11/2004

6/15/2004

7/16/2004

11/10/2004

Upstream Edge 
Recharge Zone Crippled 

Crawfish 
Swallet

Antioch
Cave 

Swallet

Barber 
Falls 
Sinkhole

Ruby Ranch 
Rd

FM 1826
USGS Flow
Station

FM 1626 FM 967 
Buda

Downstream Edge 
Recharge Zone

Walnut 
Bend 

Swallet

Chart modified by N. 
Hauwert from original 
chart by David Johns 
(2000). All surveys 
after 1997 by 
BS/EACD, COA, and 
Don Rauschuber 
Assoc.

Sky LWX

Dahstrom 
Tract

 
Figure 7. 

 10 



 11 

 
 
 
Site Geology and Groundwater Flow Paths 
Our assessment of the tract allowed geological mapping to help understand the general 
recharge sensitivity across the tract and examine influences of geological framework on 
recharge and groundwater flow.  We discovered a down-dropped fault block extending 
across the northwest corner of the site through Horseshoe Sinkhole, that likely is the 
extension of a major groundwater flow originating from Crippled Crawfish Cave on City 
of Austin Rutherford/Sky WQPL tract in Onion Creek (Figure 9). Groundwater flow 
paths can be located by means such as recovery of injected groundwater tracers, the 
presence of a major creek swallet, groundwater-surface troughs or mounds, geologic 
faults, as well as the presence of heavy sediment loads in a line of wells.  Major sinkhole 
areas also may preferentially overlie groundwater flow paths where the sediment and 
dissolved materials entering a sinkhole are readily transported away by fast-flowing 
groundwater through conduits. The appearance of intensive sinkhole development in the 
East-Central portion of Dahlstrom tract suggests that at some time a prominent 
groundwater flow path underlaid this area. The origin of such a flow path could be an 
existing swallet in Onion Creek or an ancient swallet on Onion Creek near the central 
sinhole area that flowed above the less perneable Regional Dense Member and has 
become abandoned a long time ago when Onion Creek cut through the Regional Dense 
Member. 
 
Potential Contamination Sites 
A number of contamination sites were observed and located including: 
1) Centex Quarry which generates sediment and potential chemical loads to the aquifer, 
2) Two trash dumps, one being in a sinkhole, and a another sinkhole where feral hog 
carcasses were discarded, 
3) A sludge dump pile next to a diesel tank, and 
4) a petroleum pipeline crosses the southern portion of the Dahlstrom tract. 
 
These potential contamination sites are not unusual for tracts in Central Texas and most 
of these types have been inherited on other preserve tracts. These sites are mapped in 
Figure 10. 
 
It may desirable with any conservation agreement, that some plan be developed to avoid 
future dumping and clean up existing dumps. Future access to the site may assist in 
studies, perhaps in cooperation with Centex Materials, to help understand possible 
impacts from quarries management practices on the water-quality of the Edwards 
Aquifer. The Dahlstrom tract may also overlie groundwater flow paths from Ruby Quarry 
to the west and access to the tract may be utilized to assist in studying the impacts of that 
quarry as well. 
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Figure 9. Dahlstrom Tract March 2008 Initial Assessment: Geological Map
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