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Analyses of Streamflow Gain-Loss Studies in Hays County, Texas 
 
 

Introduction 
 
A drought report funded by the Hays Trinity Groundwater Conservation District (Slade, 2006) identified 
sites and databases and provided monitoring and analyses recommendations for groundwater-levels, 
streamflow, and precipitation in Hays County.  However, a database or analyses for recharge to and 
discharge from streambeds in the Trinity aquifer do not exist for the County.  Such data and information 
are needed so that conceptual and hydrologic models can be developed to provide water-movement and 
water-budget information for the Trinity aquifer in Hays County.  Without such information, water cannot 
be effectively managed in the county. 
 
Although no direct recharge data or information can be identified for the County, the US Geological 
Survey (USGS) has conducted many streamflow gain-loss studies for several Hays County streams 
(Slade and others, 2002).  These data provide discharge gains and losses for subreaches of streams 
throughout Texas—data that represent streambed recharge or discharge for adjacent underlying aquifers.  
This report presents flow gain-loss data for all known such studies associated with Hays County:  2 
studies on the Pedernales River, 2 on Onion Creek, and 7 on the Blanco River.  The Pedernales River is 
northwest of Hays County but on the outcrop of the Trinity aquifer upgradient from the Trinity aquifer in 
Hays County, thus probably associated with recharge to the Hays County Trinity aquifer. 
  
Additionally, in 2005 a student at the Edwards Aquifer Research and Data Center at Texas State 
University conducted several streamflow gain-loss studies on a reach of Cypress Creek.  Those data also 
are presented and analyzed in this report. 
 
 

Objectives 
 
The objectives for this report are to:   
1.  document locations and rates for streambed recharge and discharge for each stream where such data 
are available. 
2.  analyze the recharge-discharge data for trends and patterns that might be associated with flow 
conditions or seasons. 
3.  provide recommendations for data needed to better quantity major locations and ranges in recharge 
and discharge rates for streambeds on the Trinity aquifer in Hays County. 
4.  present recommendations, based on available data and the findings, for locations where stream 
recharge enhancement would provide substantial increases in recharge volumes, and present potential 
methods for accomplishing enhanced recharge. 
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Approach 

 
1.  Obtain all know streamflow gain-loss data associated with the Trinity aquifer in Hays County, including 
such data in Blanco County because this county contains outcrops of the Trinity aquifer that probably 
provide water to the Hays County Trinity aqufier. 
2.  Prepare, for each flow study, a map that presents all stream sites that define the subreaches and 
present associated gain or loss flow values. 
3.  Document the differences and ranges in recharge/discharge rates for stream reaches. 
4.  Discuss the possible fates for water in reaches with substantial recharge. 
5.  Based on the findings and to the extent possible, identify the subreaches with the greatest flow losses. 
6.  Based on the findings from number 5, present recommendations for flow studies or other studies 
needed to further quantity the amount and locations for major sources of recharge to the Trinity aquifer. 
7.  Based on the findings from number 5, present recommendations for locations and methods or 
practices where stream recharge enhancement would provide substantial increases in recharge volumes, 
and discuss other data and studies that could document potential volumes from the enhancement. 
 

 
Background 

 
Method for Gain-Loss Studies 

 

Since 1918, the USGS has conducted streamflow gain-loss studies on streams throughout much of 
Texas. The usual objective of the gain-loss studies was to obtain data that could be used to estimate 
discharge from or recharge to shallow aquifers. Most gain-loss studies were done during low-flow 
conditions because low flows are more likely to be steady (not changing with time) than other flows 
(except in reaches downstream from major springs or reaches downstream from reservoirs where 
sustained releases account for most of the flow).  
 
In 1958, the data for all known streamflow gain-loss studies were compiled and published in a report by 
the Texas Board of Water Engineers (currently the TWDB) and the USGS (Texas Board of Water 
Engineers, 1960). The data for most of the studies done since 1958 have been published in annual data 
reports and other reports by the USGS. In 2002, the data for all known flow studies were aggregated into 
a report presented on compact disk (Slade and others, 2002).  This study carries the documentation of 
gain-loss studies a step farther: The gains and losses in stream subreaches (channel segments between 
flow-measuring sites in a reach) were compared to major and minor aquifer outcrops in digital and 
geographic information system (GIS) databases.  
  
That report also summarized the results of 366 gain-loss studies involving 249 unique reaches of streams 
throughout Texas since 1918. The locations of subreaches for which gains and losses were computed 
are indicated by streamflow-measurement sites on maps of major and minor aquifer outcrops. The gain-
loss studies are tabulated by sequential number, major river basin, stream name, and reach identification, 
and the total gain or loss for each reach is given. The gains and losses for each subreach are tabulated 
by sequential number for the gain-loss study and located by latitude and longitude of the upstream end of 
the subreach. Where applicable, the major or minor aquifer outcrop traversed by a subreach is identified. 
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Approach for Gain-Loss Studies 

 
The usual method of gain-loss studies is to identify a stream reach and obtain streamflow measurements 
along the main channel of the reach. The location of each main-channel measurement site is referenced 
and documented as a distance on the stream channel, usually upstream from its mouth. The channel gain 
or channel loss can be computed for the subreach between adjacent main-channel measurement sites by 
equating inflows to outflows plus flow gain or loss in the subreach: 

  
        Qu + Qt + Qr = Qd + Qw + Qe + Qg,        (1) 

 
Where 

   Qu = streamflow in at upstream end of subreach;  
   Qt = streamflow from tributaries into subreach;  
   Qr = return flows to subreach;  
   Qd = streamflow out at downstream end of subreach;  
   Qw = withdrawals from subreach;   
   Qe = evapotranspiration from subreach; and  
   Qg = gain (positive) or loss (negative) in subreach.  
  Thus,   
           Qg = Qu + Qt + Qr – Qd – Qw – Qe.        (2)  
 
 
For most streams, bank storage and underflow (flow parallel to the stream through shallow channel-bed 
deposits) are considered negligible or minimal.  The streamflow discharge for each tributary to the 
subreach is measured so that the gain or loss in flow attributed to the stream bed can be calculated for 
the subreach.  Each subreach is defined as the main channel length between an upstream and 
downstream site measured on the main channel.  Therefore, the number of subreaches is one less than 
the number of meausurements made on main channels.  
 
Many of the studies were done during winter to minimize evapotranspiration. Also, the short length of 
most subreaches and minimal width of the streams during low-flow conditions would allow only minimal 
evapotranspiration losses. Therefore, Qe is assumed to be zero in the computations for this report. In 
each gain-loss study, attempts were made to identify and measure the discharge for all flowing tributaries, 
return flows, and withdrawals. If these discharges could not be measured, attempts were made to obtain 
the discharges from other sources such as the Texas Commission on Environmental Quality. However, 
the USGS cannot verify that all inflow or outflow sources for the reaches were accounted for. 
 
Equation 2 was used to compute the streamflow gain or loss for each subreach. The data and information 
for the gains or losses in each subreache include the latitude and longitude at the upstream end of the 
subreach, the underlying major or minor aquifer outcrop, the streamflow gain or loss, the stream subreach 
length, the location (river mile) of the upstream end of the subreach, and a descriptive location for 
selected upstream ends. 
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Hays County Streamflow Gain-Loss Studies 

 
The streamflow studies deemed pertinent to the Trinity aquifer in Hays County represent all those 
conducted in the county and those conducted in Blanco County immediately west of Hays County.  The 
data for these studies are taken from Slade and others (2002) and a summary of these studies is 
presented in table 1.    
 
An explanation for the data in table 1 is as follows: 

1. The streamflow study number represents that as presented in the source report (Slade and 
others (2002). 

2. The reach length in miles is determined from a USGS topographic map (scale 1:24,000). 
3. The total number of measurement sites represents those on the main channel and those on the 

flowing tributaries to the main channel. 
4. The number of measurement sites on the main channel represents the sites used to define each 

subreach for which channel gains or losses are calculated. For example, the first site on the main 
channel represents the upstream end of the first subreach while the second site on the main 
channel represents the downstream end of the first subreach.  The second site on the main 
channel also represents the upstream end of the second subreach while the third site represents 
the downstream end for the second subreach.  Based on this definition, the number of 
subreaches for which channel gains or losses are calculated represents one less than the 
number of sites on the main channel. 

 
The other column headings in table 1 are deemed to be self explanatory.  Table 1 documents: two studies 
on Onion Creek (1958 and 1980); two studies on the Pedernales River (1956 and 1962); and seven 
studies on the Blanco River.  The locations of the sites where the flow measurements were made on the 
main channels are presented in figure 1.  Even though the studies were conducted many years ago, their 
data are deemed to be pertinent to current stream gain-loss characteristics because the hydrologic 
systems associated with these stream systems are believed to have undergone only minimal if any 
changes since the studies were conducted.  Also, human-instigated withdrawals and return flows are 
believed to be minimal on these streams. 
 
 

Streamflow Gains and Losses in Subreaches of the Streams 
 

The discharge difference between adjacent main-channel streamflow measurement sites was calculated 
in order to determine the gain or loss for each subreach between the measuring sites.  Tables 2-4 present 
the gains and losses for each of the studies conducted for the three streams.  The streamflow gains and 
losses for subreaches on the Trinity aquifer outcrop are summarized in this report while gains and losses 
on the Edwards aquifer are not summarized.  The major objective of this report is to identify loosing 
reaches thus those areas are emphasized in this report.  All of the subreaches identified with a “*” in the 
gain-loss column of the tables and in the figures represent subreaches where no flow was observed.  
Therefore, it is unknown if these subreaches would gain or loose discharge if flow had been present. 
   
Because of the karstic nature of the Trinity aquifer, faults and fractures within the streambeds probably 
account for most of the flow losses.  Increases in the width of the streamflow in a channel exposes 
greater wetted area to fractures which probably cause increases in recharge.  Therefore, the discharge 
loss for loosing subreaches probably increases with increased flow conditions and decreases with 
decreased flow conditions.  All streamflow gain-loss studies were conducted during conditions deemed as 
steady-state, which occur only during extreme low flow conditions.  Therefore, flow losses in loosing 
reaches as identified by these studies can be expected to increase during higher flow conditions.  The 
measured streamflow discharge values for the stream sites are not contained in this publication but, for 
studies prior to 1958, are available by the Texas Board of Water Engineers (1960).  Such discharges for 
the 1962 and 1963 studies are published by the U.S Geological Survey (1970), and data for the 1980 
study on Onion Creek are published by Slade (1982, p. 39-40).  
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For tables 2-4, the latitude and longitude of the upstream end of each subreach is presented on the same 
row with the gain or loss for that subreach.  The latitude and longitude in the next row represents the 
downstream end of that same subreach.  Based on this method of identifying each subreach, a latitude 
and longitude for the downstream end of the last subreach is not presented but can be located on a map 
based on the length of the subreach from its upstream end. 
 
Although a recharge or discharge rate is individually attributed to each subreach defined by the 
measuring sites, it should be noted that streambed recharge for some subreaches might represent the 
same water that discharges from the streambed at downstream subreaches.  Likewise, streambed 
discharge at some subreaches might later represent the same water that recharges at downstream 
subreaches.  Dye tracer studies could be used to distinguish between common recharge-discharge 
waters for a stream. 
 
 

Pedernales River Flow Studies 
 
Table 2 presents the gains and losses for the two USGS studies conducted on the Pedernales River.  
Figure 2 presents the locations of the sites that define the subreaches and the gain and loss values for 
these studies.  As table 1 shows, channel gains dominate losses by 4.76 ft3/s for study number 77 
(January 9-17, 1956) and by 12.31 ft3/s for study 79 (May 15-21, 1962).  However, as table 2 shows, flow 
losses were substantial for several subreaches in each study. 
 
Both flow studies began in Gillespie County—the 1956 study ends in Johnson City while the 1962 study 
continues throughout Blanco County.  The gains and losses in Gillespie County probably do not influence 
groundwater in Hays County thus are not discussed in this report.  The subreaches within Blanco County 
are identified in the fifth column of table 2.  The 1962 study indicates the Pedernales River to be gaining 
streamflow throughout the reach downstream (east) from Johnson City.  However, both studies indicate 
that the river is loosing water for the reach upstream (west) of Johnson City.   For example, 8 of the 10 
subreaches measured west of Johnson City show losses rather than gains in streamflow (fig. 2). 
 
 

Onion Creek Flow Studies 
 
Table 3 presents the gains and losses for the two USGS studies conducted on Onion Creek.  Figure 3 
presents the locations of the sites that define the subreaches and the gain and loss values for these 
studies.  As table 3 shows, only the upper most 2 subreaches for the 1958 study are on the outcrop of the 
Trinity aquifer and only the upper most subreach for the 1980 study is on the Trinity.  All three of these 
subreaches indicate a gain in streamflow.  The 1980 study begins at Farm Road 150 between Dripping 
Springs and Buda but the 1958 study begins at Farm Road 12 just south of Dripping Springs.  However, 
flow gain-loss data have not been collected on Onion Creek upstream from Farm Road 12 thus it is 
unknown if that reach gains or looses flow. 
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Blanco River Flow Studies 
 
Seven studies have been conducted by the USGS on the Blanco River in Blanco and Hays Counties.  
(table 4).  The locations of the sites that define the subreaches and the gain and loss values for the 3 
studies conducted in 1924 are presented in figure 4; those for the two 1955 studies are in figure 5; and 
those for the 1957 and 1963 studies are in figure 6. 
 
Subreaches on the Blanco River in eastern Blanco County were studied in the January 1955 and 1963 
studies. The stream was dry in this area during the 1955 study but the upper most subreach for the 1963 
shows a substantial flow loss in the reach immediately west of the Blanco-Hays County line (fig. 6). 
 
An area presenting substantial and consistent flow losses on the Blanco is within about a 3-mile reach 
between the Blanco-Hays County line and Wimberley (fig. 5 and 6).  Immediately upstream from the 
reach the stream travels in a southeast direction.  At the upstream end of the reach, the stream sharply 
meanders to the west, then to the south, and finally to the east at the end of the reach (at almost at 90-
degree angles) before continuing in the original southeast direction.  Only the January 1955 and 1963 
studies contained flow data for this reach, but both studies indicate substantial losses in this area (fig. 5 
and 6). 
 
Details for this loosing reach are presented in figure 7 (Rene Barker, written communication, 2006).  The 
site locations in red represent the upstream end of loosing subreaches for the 1955 and 1963 studies 
while the blue symbols represent gaining subreaches.   Geologic faults through the stream loss area align 
with the spring at Jacobs Well suggesting that the recharge losses might be at least a partial source of 
water for this spring.  Additionally, the shape of the stream reach and the geologic characteristics suggest 
the possibility that geologic collapse might have occurred in the area—such collapse could be associated 
with preferential pathways for subsurface water from the loosing reach to Jacobs Well. 
 
Finally, although the 1963 flow study ended at Wimberley, each of the other six studies ends many miles 
east of Wimberley.  Each of these studies indicates a consistent and substantial recharge loss on a reach 
north of San Marcos.  (fig. 4, 5, and 6).  The extent of this loosing reach cannot be identified based on the 
flow studies because of the considerable length for many of the subreaches.  Considering the location of 
this area with respect to San Marcos Springs (in San Marcos), it is suggested that this reach on the 
Blanco River might be a substantial recharge source for those springs. 
 
 

Cypress Creek Flow Studies 
 
 
A student working with the Edwards Aquifer Research and Data Center at Texas State University 
conducted five flow gain-loss studies on Cypress creek during relatively steady-state flow conditions 
during 2005.  A list of the site locations and the measured discharges for the sites are presented in table 
5 and graphs showing the measured streamflow at each site and for each of the five studies are 
presented in figure 8.  The gains or losses in flow between the sites were not calculated for the 
subreaches but can readily be determined from table 5 and figure 8. 
 
Although the first study (March 2005) appears to indicate a flow loss for the reach from site 2 to 3, such is 
not indicated for that subreach based the other four studies.  Also, the apparent flow gain from site 8 to 9 
for the May 2005 study is not substantiated by the other studies.  It is likely that the site 3 measured flow 
for the March study and the site 9 measured flow for the May study are erroneous.   
 
The five flow studies were conducted during various flow conditions and do not indicate a substantial loss 
or gain for any of the 8 reaches defined by the 9 measuring sites.  Therefore, it is likely that Cypress 
Creek does not represent a substantial source for recharge of discharge for the Trinity aquifer. 
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Conclusions 
 

The data for the 11 streamflow gain loss studies conducted on the 3 major streams in Hays County are 
sufficient to identify at least some subreaches with substantial streamflow losses and gains but are 
insufficient to identify all possible substantial loosing or gaining reaches for these streams in the county.  
Furthermore the data identify only lower rates of recharge and discharge for streambeds and are 
insufficient to identify the maximum or mean recharge or discharge rates for the identified loosing or 
gaining subreaches. 
 
Many common stream reaches were covered by multiple studies which thus provide opportunity for 
replication of results regarding the losing or gaining subreaches.  Although most of the identified loosing 
subreaches are substantiated by additional studies, the recharge rates for these subreaches vary 
substantially, apparently with flow conditions.  Interpretation of the flow data suggest that increased flow 
conditions causes increased recharge rates for the loosing subreaches. This conclusion is substantiated 
by the geologic characteristics for the streambeds. 
 
Because of the karstic nature of the Trinity aquifer, faults and fractures within the streambeds probably 
account for most of the flow losses.  Increases in the width of the streamflow in a channel expose greater 
wetted area to fractures which probably cause increases in recharge.  Therefore, the actual loss for 
loosing subreaches probably increases with increased flow conditions and decreases with decreased flow 
conditions.  As the total streambed fracture area becomes fully inundated by water, recharge rates 
probably increase only slightly due to increased water pressure over the faulted areas. 
 
Additional streamflow gain-loss studies need to be conducted during relatively high-flow conditions in 
order to more fully document the locations for loosing and gaining reaches and to fully document the 
extent of recharge and discharge rates for the streams.  The studies should be conducted soon after 
runoff producing storms, when overland flow has ceased and most of the stream tributaries contain no 
flow or only low flow.  If steady state flow conditions do not exist, the measured discharges for additional 
flow studies should be made in downstream order and all measurements concluded quickly in order to 
minimize the effect of the changing flow conditions on the measured discharges.  The measured 
discharge values would need to be adjusted to represent steady flow conditions so that channel gains or 
losses could be calculated.  
 
In order to increase recharge rates, recharge enhancement practices that should be considered, include 
dams to impound water over the loosing reaches, and a large dam upstream from the loosing reaches.  A 
large upstream dam could impound flood runoff which could be released from the dam during dry 
conditions in order to provide recharge to downstream loosing reaches during the dry periods. 
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Pedernales River 
 

Findings 
 
The two flow studies indicate the river to be gaining flow east of Johnson City but loosing flow west of the 
city.  Based on the 2 flow studies, it appears that recharge rates are substantial on this reach of the river. 
 
Recommendations 

1. The Pedernales River east of Johnson City appears to be gaining flow but this conclusion is 
based on only one flow study and based on few discharge measurements.  Additional flow 
studies in this reach based on more measurements would provide more detail regarding the 
extent and rates for the flow gains. 

2. A hydrologic and geologic analyses need to be conducted to determine if and to what extent the 
Pedernales River in Blanco County west of Johnson City contributes recharge to the Trinity 
aquifer in Hays County. 

3. If that reach of the river contributes substantial recharge to the Hays county Trinity aquifer, then 
the District should conduct, during different flow conditions, 2 or 3 additional flow loss studies on 
this reach of the river.  The flow studies should be conducted during high flow conditions different 
than those occurring during the 2 existing studies. 

4. After additional flow studies are conducted, an attempt should be made to statistically relate 
recharge rates for each of the flow studies to the same date streamflow discharge occurring at 
the USGS streamflow gaging station on the Pedernales River at Johnson City.  If the recharge 
rates and river flow conditions are significantly correlated, long-term recharge rates can be 
documented based on the statistical correlation and long-term flow discharges at the station (daily 
flow data since 1939). 

5. If this reach of the Pedernales contributes substantial recharge to the Hays County Trinity aquifer, 
potential recharge enhancement management practices should be considered as a method to 
increase recharge rates to the Hays County Trinity aquifer from the river. 

 
 

Onion Creek 
 

Findings 
 
The 2 flow studies on Onion Creek were conducted to document recharge to the Edwards aquifer. Flow 
gain-loss data for the Trinity aquifer in Hays County are limited to only the lowest subreach, which 
indicates a gain in flow. 
 
 
Recommendations 
 

1. A few flow gain-loss studies need to be conducted on Onion Creek from its headwaters 
throughout its contact with the Trinity aquifer.  Such studies need to be conducted during 
relatively high flow conditions in order to document the extent of recharge or discharge from the 
creek to the Trinity aquifer.  

2. After such studies are conducted, the data should be analyzed in an attempt to quantify the 
locations and extent of recharge to and discharge from Onion Creek to the Trinity aquifer. 
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Blanco River 

 
Findings 
Flow gains:  Analyses of the 7 flow studies indicate 3 reaches were substantial stream gains are 
occurring.   

a. a reach immediately upstream from that of reach “b” below (fig. 6), 
b. A reach immediately downstream from that of reach “b” below (fig. 6), 
c.  A reach immediately upstream and downstream from Wimberley (fig. 4-6) 

 
Flow losses:  Analyses of the studies identify three subreach areas where flow losses are substantial: 

a. a reach immediately west of the Blanco-Hays County line (fig. 6), 
b. about a 3-mile reach between the Blanco-Hays county line and Wimberley (fig. 7), and, 
c. a reach north of San Marcos (fig. 4-6). 

 
Recommendations 
 
1. Additional flow studies for the 3 gaining reaches identified above would provide more definitive 

information regarding the extent and rates for the gains. 
2. The District should conduct, during different flow conditions, 2 or 3 additional flow loss studies for 

each of the 3 reaches defined above.  The flow studies should be conducted during high flow 
conditions different than those occurring during the existing studies. 

3. For each of the reaches, data and information should be obtained in order to determine the fate of the 
water lost in these reaches.  The limited available data suggest that recharge from the 3-mile reach 
between the Blanco-Hays county line and Wimberley provide flow to Jacobs Well, and the recharge 
from the reach north of San Marcos probably provide flow to San Marcos Springs. 

4. Additional data should be collected for the loosing reach immediately west of the Blanco-Hays County 
line and the 3-mile loosing in order to determine if water from those reaches discharges to Jacobs 
Well.   

 
a) Along with additional flow gain-loss measurements, the 2 reaches should be investigated 

for any geologic data or information that might indicate the fate for water lost in the 
reaches. 

b) If additional flow gain-loss data and/or geologic data indicate either reach to be a possible 
water source for Jacobs Well, dye should be injected in the reaches and sampled at 
Jacobs Well and in wells along potential flow paths from the reach to Jacobs Well. 

c) If either reach is indicated as a possible source for Jacobs Well discharge, attempts 
should be made to statistically relate the recharge rates for each flow study to the same 
date streamflow discharge for the USGS streamflow station on the Blanco River at 
Wimberley.  If the recharge rates and river flow conditions are significantly correlated, 
long-term recharge rates can be documented based on the statistical correlation and 
long-term flow discharges at the station (daily flow data since 1924). 

d) If either reach is indicated as a major source of flow from Jacobs Well, attempts should 
be made to statistically relate the long-term recharge data to the discharge data for 
Jacobs Well in order to document long and short term water-budget analyses (inflow and 
outflow) for this spring.  Also, water quality data should be used along with the flow data 
to calculate water budgets for water-quality loads.   

e) If either of these reaches of the Blanco contribute substantial water to Jacobs Well, 
potential recharge enhancement management practices should be considered as a 
method to increase recharge rates which would enhance the discharge from Jacobs Well. 

 
 

Cypress Creek 
 

Five flow gain-loss studies were conducted on Cypress Creek during various flow conditions by the 
Edwards Aquifer Research and Data Center at Texas State University.  The studies indicate that, with the 
exception of Jacobs Well, no subreaches on the creek contain substantial gains or losses in streamflow.  
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Table 1.  Characteristics of US Geological Survey flow gain-loss studies in Hays and Blanco Counties
[mi, miles; ft3/s, cubic feet per second; ft3/s-mi, cubic feet per second per mile; Cr, Creek; USGS, U.S. Geological Survey; --, not applicable; 
R, River; TBWE, Texas Board of Water Engineers; Fk, Fork; ft, feet;    
Note: Eight digit streamflow-gaging stations used to identify some reaches. Table continued on bottom part of page. 

Reach No. of 
Streamflow Major Stream Reach Date length Total no. of measurement

study river name identification of (river measurement sites on main
no. basin study     miles) sites   channel
75 Colorado Onion Cr FM 12 to mouth 4/23-24/1958 59.2 21 9
76 Colorado Onion Cr FM 150 (08158700) to US 183 (08159000) 5/28/1980 35.4 19 14

77 Colorado Pedernales R below Harper to near Johnson City (08153500) 1/9-17/1956 70 69 39
79 Colorado Pedernales R Harper to Hamilton Pool 5/15-21/1962 88.7 43 23

97 Guadalupe Blanco R 10 mi upstream of Wimberley to NE of San Marcos 3/15-16/1955 33.3 7 6
98 Guadalupe Blanco R 9 mi below Blanco to Wimberley (08171000) 2/25-3/4/1963 27.1 28 20
99 Guadalupe Blanco R above Halifax Cr to near Kyle 7/22/1924 4.2 3 3
100 Guadalupe Blanco R upstream from Little Blanco R to NE of San Marcos 1/24-28/1955 49.6 33 30
101 Guadalupe Blanco R Wimberley (08171000) to Kyle (08171300) 7/10-14/1957 16.2 8 7
102 Guadalupe Blanco R Wimberley to near Kyle 6/12/1924 19.4 3 3
103 Guadalupe Blanco R Wimberley to near Kyle 7/15-16/1924 19.4 4 4

   Total gain  Gain or loss
Streamflow Major Stream or loss (-)   per mile of Reference 

study river name Major aquifer outcrop(s) in reach       reach for
no. basin intersected by reach   ft3/s     (ft3/s-mi) data
75 Colorado Onion Cr Edwards, Trinity -24.9 -0.421 TBWE (1960)
76 Colorado Onion Cr Edwards, Trinity -82.7 -2.336 Slade and others (1982)

77 Colorado Pedernales R Edwards-Trinity (Plateau), Trinity 4.76 0.068 TBWE (1960)
79 Colorado Pedernales R Trinity 12.31 0.139 USGS (1963)

97 Guadalupe Blanco R Edwards, Trinity -10.3 -0.309 TBWE (1960)
98 Guadalupe Blanco R Trinity 25.9 0.956 USGS (1964)
99 Guadalupe Blanco R Edwards -13.1 -3.119 TBWE (1960)
100 Guadalupe Blanco R Edwards, Trinity -2.65 -0.053 TBWE (1960)
101 Guadalupe Blanco R Edwards, Trinity -13.9 -0.858 TBWE (1960)
102 Guadalupe Blanco R Edwards, Trinity 14.0 0.722 TBWE (1960)
103 Guadalupe Blanco R Edwards, Trinity -12.8 -0.66 TBWE (1960)



Table 2.  Streamflow gains and losses from flow studies on the Pedernales River
[dd, degrees; mm, minutes; ss, seconds; ft3/s, cubic feet per second; mi, miles; --, not applicable]
Note: Eight digit streamflow-gaging stations used to identify some subreaches
Streamflow Latitude of Longitude of Location of

study upstream upstream Gain or Length upstream Descriptive location of
no. end of end of Major aquifer loss (-) in of end of upstream end of

and date subreach subreach outcrop intersected Minor aquifer outcrop subreach subreach subreach selected subreaches
(dd mm ss) (dd mm ss) by subreach intercepted by subreach (ft3/s) (river mi) (river mi)

77 Jan 1956 30 17 04 99 13 41 Edwards-Trinity Plateau Gillespie County 0.3 0.5 0 2 mi below Harper
77 30 16 43 99 13 24 Edwards-Trinity Plateau, Trinity -- 0.0 1.8 0.5
77 30 15 56 99 12 00 Trinity -- 0.0 1.7 2.3
77 30 15 54 99 10 28 Trinity -- -0.05 1.7 4
77 30 14 59 99 10 00 Trinity -- -0.55 2.6 5.7
77 30 14 29 99 07 59 Trinity -- 0.2 0.9 8.3
77 30 14 24 99 07 14 Trinity -- -0.1 2.2 9.2
77 30 14 15 99 06 04 Trinity -- -0.1 1.9 11.4
77 30 14 27 99 04 43 Trinity -- * 1.4 13.3
77 30 13 54 99 03 37 Trinity -- * 1.8 14.7
77 30 13 24 99 02 18 Trinity -- 0.05 1.5 16.5
77 30 12 52 99 01 19 Trinity -- 0.05 1.5 18
77 30 12 33 99 00 17 Trinity -- 0.3 1.1 19.5
77 30 12 32 98 59 26 Trinity -- 0.7 0.8 20.6
77 30 12 26 98 58 45 Trinity -- -0.1 0.1 21.4
77 30 12 21 98 58 41 Trinity -- 0.2 2.0 21.5
77 30 12 29 98 57 00 Trinity -- 0.08 1.6 23.5
77 30 13 28 98 55 49 Trinity -- 0.29 0.9 25.1
77 30 13 14 98 55 09 Trinity -- -0.06 1.1 26
77 30 13 21 98 54 20 Trinity -- 0.14 1.7 27.1
77 30 13 11 98 52 33 Trinity -- -0.24 2.2 28.8
77 30 13 23 98 51 18 Trinity -- -0.09 1.3 31
77 30 13 07 98 49 45 Trinity -- -0.06 2.1 32.3
77 30 13 28 98 49 04 Trinity -- 0.41 2.2 34.4
77 30 13 28 98 49 04 Trinity -- 0.05 1.8 36.6
77 30 13 52 98 48 24 Trinity -- 1.6 1.6 38.4
77 30 13 46 98 44 57 Trinity -- 1.16 1.5 40
77 30 13 48 98 43 56 Trinity -- -0.05 3.1 41.5
77 30 13 43 98 42 09 Trinity -- -0.27 2.1 44.6
77 30 13 55 98 41 16 Trinity -- 1.13 2.1 46.7
77 30 14 31 98 39 17 Trinity -- -0.86 1.2 48.8
77 30 14 16 98 37 13 Trinity Gillespie County 1.4 2.2 50
77 30 15 43 98 34 32 First subreach in Blanco Co. -0.12 4.3 52.2
77 30 16 19 98 32 58 -- -- -0.45 1.7 56.5
77 30 16 06 98 31 34 -- -- -0.32 1.6 58.2
77 30 16 10 98 31 13 -- -- -0.03 2.2 59.8

* - Denotes that no flow occurred within reach thus gain or loss during flow conditions is unknown 



Table 2.  Streamflow gains and losses from flow studies on the Pedernales River (cont.)

Streamflow Latitude of Longitude of Location of
study upstream upstream Gain or Length upstream Descriptive location of

no. end of end of Major aquifer loss (-) in of end of upstream end of
and date subreach subreach outcrop intersected Minor aquifer outcrop subreach subreach subreach selected subreaches

(dd mm ss) (dd mm ss) by subreach intercepted by subreach (ft3/s) (river mi) (river mi)

77 Jan 1956 30 18 11 98 30 24 -- -- 0.51 1.3 62
77 30 19 10 98 29 20 -- Ellenburger-San Saba -0.36 6.7 63.3

79 May 1962 30 14 05 99 03 52 Trinity Gillespie County 0.36 3.7 14.3 county road crossing
79 30 14 05 99 03 52 Trinity -- -0.37 2.6 18
79 30 12 32 98 59 27 Trinity -- 0.39 2.4 20.6 1 mi above SH 16
79 30 12 28 98 57 22 Trinity -- 1.23 4.7 23
79 30 13 07 98 53 47 Trinity -- 0.12 3.7 27.7
79 30 13 24 98 50 26 Trinity -- -0.51 3.0 31.4
79 30 13 37 98 49 05 Trinity -- 1.52 4.0 34.4 US 290
79 30 14 17 98 47 01 Trinity -- 0.72 4.7 38.4
79 30 14 04 98 45 21 Trinity -- 2.68 2.6 43.1
79 30 14 03 98 41 29 Trinity -- 2.3 3.7 45.7
79 30 14 22 98 39 07 Trinity -- -0.9 3.8 49.4
79 30 14 42 98 35 43 Trinity Gillespie County 0.7 3.8 53.2
79 30 16 19 98 32 42 -- First subreach in Blanco Co. -1.17 3.0 57 FM 1320
79 30 17 05 98 30 04 -- -- 0.42 3.1 60
79 30 19 13 98 29 25 -- -- -1.4 2.1 63.1
79 30 19 24 98 27 52 -- Ellenburger-San Saba 0.3 2.6 65.2
79 30 18 16 98 25 18 -- Ellenburger-San Saba -1.87 2.2 67.8
79 30 17 27 98 24 00 Trinity Ellenburger-San Saba 0.3 3.7 70 gaging station (08153500)
79 30 17 54 98 21 46 Trinity Ellenburger-San Saba 1.3 9.4 73.7
79 30 18 10 98 18 34 Trinity Ellen.-San Saba, Marble Falls 4.15 7.6 83.1
79 30 18 42 98 14 13 Trinity -- 1.2 5.8 90.7
79 30 20 12 98 11 45 Trinity -- 0.84 6.5 96.5

*  - Denotes that no flow occurred within reach thus gain or loss during flow conditions is unknown 



Table 3.  Streamflow gains and losses from flow studies on Onion Creek
[dd, degrees; mm, minutes; ss, seconds; ft3/s, cubic feet per second; mi, miles; --, not applicable;
  
Note: Eight digit streamflow-gaging stations used to identify some subreaches
Streamflow Latitude of Longitude of Location of

study upstream upstream Gain or Length upstream Descriptive location of
no. end of end of Major aquifer Minor aquifer loss (-) in of end of upstream end of

and date subreach subreach outcrop intersected outcrop intercepted subreach subreach subreach selected subreaches
(dd mm ss) (dd mm ss) by subreach by subreach (ft3/s) (river mi) (river mi)

75 Apr 1958 30 09 38 98 05 27 Trinity -- 33.0 10.0 0 at FM 12, estimate
75 30 07 39 98 00 36 Trinity -- 2.2 4.0 10
75 30 05 00 98 00 25 Edwards, Trinity -- 2.9 6.0 14
75 30 03 06 97 57 36 Edwards -- -6.7 5.6 20
75 30 04 11 97 53 10 Edwards -- -3.0 3.4 25.6
75 30 05 07 97 50 53 -- -- 13.6 12.1 29
75 30 09 32 97 46 07 -- -- 14.5 14.0 41.1
75 30 11 19 97 37 09 -- -- -81.4 4.1 55.1

76 May 1980 30 04 59 98 00 28 Trinity -- 7.6 1.8 46 at FM 150
76 30 05 15 97 59 06 Edwards, Trinity -- -5.8 1.5 44.2
76 30 04 37 97 58 43 Edwards -- -2.0 1.4 42.7
76 30 03 37 97 58 39 Edwards -- -1.0 1.4 41.3
76 30 03 06 97 57 34 Edwards -- -34.5 1.4 39.9
76 30 03 00 97 56 15 Edwards -- -21.3 1.1 38.5
76 30 03 41 97 55 34 Edwards -- -35.7 3.4 37.4
76 30 04 12 97 53 09 Edwards -- 0.06 1.3 34
76 30 04 24 97 52 07 -- -- 0.97 1.2 32.7
76 30 04 35 97 51 05 -- -- 0.29 0.7 31.5
76 30 05 08 97 50 51 -- -- 3.5 7.1 30.8
76 30 08 06 97 47 51 -- -- 5.9 7.8 23.7
76 30 10 40 97 44 40 -- -- -0.72 5.3 15.9



Table 4.  Streamflow gains and losses from flow studies on the Blanco River
[dd, degrees; mm, minutes; ss, seconds; ft3/s, cubic feet per second; mi, miles; --, not applicable]
Note: Eight digit streamflow-gaging stations used to identify some subreaches
Streamflow Latitude of Longitude of Location of

study upstream upstream Gain or Length upstream
no. end of end of Major aquifer Minor aquifer loss (-) in of end of Descriptive location of

and date subreach subreach outcrop intersected outcrop intersected subreach subreach subreach upstream end of
(dd mm ss) (dd mm ss) by subreach by subreach (ft3/s) (river mi) (river mi) selected subreaches

97 Mar 1955 29 59 39 98 11 45 Trinity -- -0.2 11.3 16.3 at Fishers Store road crossing
97 29 59 36 98 05 18 Edwards, Trinity -- 0.3 11.0 27.6 gaging station at Wimberley (08171000)
97 30 00 24 97 57 24 Edwards -- -10.1 1.8 38.6
97 30 00 09 97 55 57 Edwards -- -0.3 0.1 40.4
97 30 00 08 97 55 57 Edwards -- * 9.1 40.5

98 Feb 1963 30 05 56 98 20 29 Trinity -- -1.51 5.3 0 at east crossing of Chimney Valley Rd
98 30 03 53 98 18 36 Trinity -- * 1.6 5.3
98 30 03 04 98 18 46 Trinity -- * 2.7 6.9
98 30 02 37 98 14 59 Trinity -- * 1.1 9.6
98 30 03 03 98 14 03 Trinity -- -0.94 0.7 10.7
98 30 02 40 98 13 42 Trinity -- 0.08 0.8 11.4
98 30 01 56 98 13 15 Trinity -- 4.08 0.2 12.2
98 30 01 49 98 13 07 Trinity -- 2.92 0.9 12.4
98 30 01 24 98 13 04 Trinity -- -1.46 0.1 13.3
98 30 01 16 98 13 10 Trinity -- -2.44 0.2 13.4
98 30 01 09 98 13 07 Trinity -- 0.47 0.3 13.6
98 30 01 00 98 13 08 Trinity -- -0.34 0.3 13.9
98 30 00 53 98 12 55 Trinity -- 0.02 0.6 14.2
98 30 00 51 98 12 24 Trinity -- 13.94 0.6 14.8
98 30 00 21 98 12 18 Trinity -- 0.49 3.1 15.4
98 29 58 28 98 11 58 Trinity -- -1.4 1.9 18.5
98 29 57 18 98 10 07 Trinity -- 3.0 2.8 20.4
98 29 58 07 98 08 07 Trinity -- 2.7 1.6 23.2
98 29 58 34 98 06 51 Trinity -- 6.29 2.3 24.8

99 July 1924 30 00 23 97 57 23 Edwards -- -4.6 2.0 11.4 1 mi above Halifax Creek
99 30 00 20 97 56 03 Edwards -- -8.5 2.2 13.4 0.75 mi below Halifax Creek

100 Jan 1955 30 05 56 98 20 29 Trinity -- * 4.8 0 at east crossing of Chimney Valley Rd
100 30 03 54 98 18 20 Trinity -- * 3.3 4.8
100 30 03 05 98 17 32 Trinity -- * 0.9 8.1
100 30 03 18 98 16 49 Trinity -- * 0.5 9
100 30 03 09 98 16 10 Trinity -- -0.1 0.2 9.5
100 30 02 43 98 14 56 Trinity -- * 2.8 9.7
100 30 01 54 98 13 12 Trinity -- * 1.1 12.5

* - Denotes that no flow occurred within reach thus gain or loss during flow conditions is unknown 
Table 4.  Streamflow gains and losses from flow studies on the Blanco River (cont.)



Streamflow Latitude of Longitude of Location of
study upstream upstream Gain or Length upstream

no. end of end of Major aquifer Minor aquifer loss (-) in of end of Descriptive location of
and date subreach subreach outcrop intersected outcrop intersected subreach subreach subreach upstream end of

(dd mm ss) (dd mm ss) by subreach by subreach (ft3/s) (river mi) (river mi) selected subreaches

100 Jan 1955 30 01 37 98 12 46 Trinity -- 2.68 0.1 13.6
100 30 01 21 98 13 11 Trinity -- -2.32 0.2 13.7
100 30 01 09 98 13 07 Trinity -- -0.34 0.2 13.9
100 30 00 55 98 13 08 Trinity -- 0.09 0.2 14.1
100 30 00 57 98 12 49 Trinity -- -0.11 0.6 14.3
100 30 00 45 98 12 19 Trinity -- 7.5 1.4 14.9
100 29 59 39 98 11 45 Trinity -- -0.25 1.9 16.3
100 29 58 31 98 12 05 Trinity -- 0.05 2.2 18.2
100 29 57 26 98 10 17 Trinity -- -0.17 2.8 20.4
100 29 58 02 98 08 20 Trinity -- 0.71 2.1 23.2
100 29 58 55 98 06 54 Trinity -- 0.11 2.3 25.3
100 29 59 36 98 05 18 Trinity -- 0.5 2.5 27.6 gaging station at Wimberley (08171000)
100 29 59 07 98 03 56 Trinity -- 0.1 2.6 30.1
100 29 59 01 98 03 09 Trinity -- -0.5 2.2 32.7
100 29 58 47 98 01 44 Edwards, Trinity -- 0.0 3.7 34.9
100 30 00 24 97 57 24 Edwards -- -9.24 1.3 38.6
100 30 00 33 97 56 09 Edwards -- -1.22 0.5 39.9
100 30 00 09 97 55 57 Edwards -- -0.14 0.5 40.4
100 29 59 39 97 55 42 -- -- * 1.0 40.9
100 29 59 20 97 55 20 -- -- * 4.0 41.9
100 29 58 57 97 55 03 -- -- * 1.7 45.9
100 29 58 27 97 55 08 -- -- * 2.0 47.6

101 Jul 1957 29 59 36 98 05 16 Trinity -- 5.0 2.6 0.5 gaging station at Wimberley (08171000)
101 29 59 00 98 03 09 Trinity -- 1.6 2.6 3.1
101 29 59 04 98 01 20 Trinity -- -0.1 2.2 5.7
101 29 59 50 98 00 02 Edwards, Trinity -- -4.8 3.7 7.9
101 30 00 15 97 57 19 Edwards -- -6.7 1.3 11.6
101 30 00 33 97 56 09 Edwards -- -8.9 3.8 12.9

102 Jun 1924 29 59 37 98 05 15 Edwards, Trinity -- 29.0 11.4 0 road crossing at Wimberley
102 30 00 23 97 57 23 Edwards -- -15.0 8.0 11.4

103 Jul 1924 29 59 37 98 05 15 Trinity -- -1.5 3.7 0 at Falls about 1 mi above Halifax Creek
103 29 59 06 98 02 20 Edwards, Trinity -- 4.5 7.7 3.7
103 30 00 23 97 57 23 Edwards -- -15.8 8.0 11.4

* - Denotes that no flow occurred within reach thus gain or loss during flow conditions is unknown 



Table 5.  Characteristics of Texas State University Streamflow gain-loss studies for Cypress Creek in Hays County

Site Descriptions (downstream order)

Site 1 Jacob's well - Immediately below Jacobs well - contact: David Baker.

Site 2      Jacob's well below spillway - Approximately 500 meters downstream of Jacobs well - contact: Jay Nickel.

Site 3 Rehmet - 50 meters downstream of Jacobs Well Road bridge, on Eagle Rock Ranch - contact: Pokey Rehmet. 

Site 4 Upstream Jackson 300 meters - contact Jim Jackson

Site 5 Jacksons Place - contact Jim Jackson, 600 Cypress Creek Lane

Site 6 Cypress Creek Cottages - contact owner Cypress Creek Cottages 

Site 7 Gumberts Place - contact: Eddie Gumbert

Site 8 Creekhaven upstream of RR12 bridge - contact: pat @creekhaven .com

Site 9 300 meters downstream of RR12 bridge - contact pat @creekhaven.com

Streamflow discharge data for Cypress Creek studies.  Data in units of ft3/s

Date Site 1 Site 2 Site 3 Site 4 Site 5 Site 6 Site 7 Site 8 Site 9
3/11/2005      -- 48.945 39.022      -- 47.801 cfs 47.1      --      --      --
4/23/2005 12.363 17.335 17.552 16.678 15.802 11.882      -- 19.053      --
5/21/2005 9.635 10.935 10.711 11.184 11.212 9.025 9.295 7.581 25.83

7/4/2005 5.663 4.775 4.852 6.647 3.968 4.136 4.442 3.274 3.896
10/2/2005 0 2.205 1.87 0 2.388 1.676 2.061 1.625 1.85


