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“Cm.” is “Cemetery”
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Cm.: Cemetery

Cl: Chloride

Na: Sodium

K: Potassium

SO4: Sulfate

Sr: Strontium

F: Fluoride

Br: Bromide

B: Boron

Li: Lithium

NO3: Nitrate
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Eds.: Edwards aquifer

Cm.: Cemetery

GW: groundwater

Ck: Creek

SW: Surface water
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Data for other springs available at: http://waterdata.usgs.gov/tx/nwis/ :

- Barton Springs at Austin, Texas: USGS site number 08155500.

- Comal Springs at New Braunfels, Texas: USGS site number 
08168710

- San Marcos Springs at San Marcos, Texas: USGS site number 
08170000
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Ranges of N-isotope values associated with potential NO3 reservoirs (based on 
Kendall, 1998 and Mengis et al., 2001).  Note that fertilizer and wastewater 
(manure/septic/sewer), which are 2 major sources of manmade (anthropogenic) 
NO3, are isotopically distinct.  Manure, septic, sewage, and wastewater sources are 
not distinguishable with N-isotopes.  The process of denitrification, from any point 
on the graph, will follow a trajectory toward higher 15N and  values (with a 
slope of about 0.5).  Denitrification a multi-step process of bacterially-mediated 
reduction of NO3 to N2.  Denitrification occurs under anoxic or reducing conditions 
and is not expected to be an important process in the oxygenated surface water and 
groundwater of the Edwards aquifer.

‰, per mil

References:
- Kendall, C., 1998, Tracing sources and cycling of nitrate in catchments, in Kendall, 
C., and McDonnell, J. J. (eds.), Isotope Tracers in Catchment Hydrology, Elsevier, 
Amsterdam, pp. 519-576.
- Mengis, M., Ulrich, W., Bernasconi, S.M., and Wehrli, B., 2001, Limitations of 
using d18O for the source identification of nitrate in agricultural soils, Environmental 
Science and Technology, v. 35, p. 1840-1844.
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The nitrate concentration in the Trinity aquifer well sample was too low (<0.009) to 
measure N-isotope values.

References:
- Kendall, C., 1998, Tracing sources and cycling of nitrate in catchments, in Kendall, 
C., and McDonnell, J. J. (eds.), Isotope Tracers in Catchment Hydrology, Elsevier, 
Amsterdam, pp. 519-576.
- Mengis, M., Ulrich, W., Bernasconi, S.M., and Wehrli, B., 2001, Limitations of 
using d18O for the source identification of nitrate in agricultural soils, Environmental 
Science and Technology, v. 35, p. 1840-1844.

15



Ranges of N-isotope values associated with potential NO3 reservoirs (based on 
Kendall, 1998 and Mengis et al., 2001).  Note that fertilizer and wastewater 
(manure/septic/sewer), which are 2 major sources of manmade (anthropogenic) 
NO3, are isotopically distinct.  Manure, septic, sewage, and wastewater sources are 
not distinguishable with N-isotopes.  The process of denitrification, from any point 
on the graph, will follow a trajectory toward higher 15N and  values (with a 
slope of about 0.5).  Denitrification a multi-step process of bacterially-mediated 
reduction of NO3 to N2.  Denitrification occurs under anoxic or reducing conditions 
and is not expected to be an important process in the oxygenated surface water and 
groundwater of the Edwards aquifer.

‰, per mil
The nitrate concentration in the Trinity aquifer well sample was too low (<0.009) to 
measure N-isotope values.
Data for Barton Springs  (USGS site number 08155500) are discussed in Mahler 
and others (2011a and b).
References:
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- Mahler, B.J., Musgrove, M., Herrington, C., and Sample, T.L., 2011a, Recent 
(2008–10) concentrations and isotopic compositions of nitrate and concentrations 
of wastewater compounds in the Barton Springs zone, south-central Texas, and 
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their potential relation to urban development in the contributing zone: U.S. 
Geological Survey Scientific Investigations Report 2011–5018, 39 p. 

- Mahler, B.J., Musgrove, M., and Herrington, C., 2011b, Nitrate concentrations and 
potential sources in the Barton Springs segment of the Edwards aquifer and its 
contributing zone, central Texas: U.S. Geological Survey Fact Sheet 2011–3035, 4 
p. 

- Mengis, M., Ulrich, W., Bernasconi, S.M., and Wehrli, B., 2001, Limitations of using 
d18O for the source identification of nitrate in agricultural soils, Environmental 
Science and  Technology, v. 35, p. 1840-1844.
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Atrazine is a widely used herbicide and is widely detected in groundwater 
throughout the Nation.  Deethylatrazine is a degradate of atrazine.  Metolachlor is 
an herbicide used for grass and broadleaf weed control in corn, soybean, peanuts, 
sorghum, and cotton. It might also be used in combination with other herbicides.
Metolachlor is a popular herbicide in the U.S, but its use is becoming less common.  
Commercial names of some products containing metolachlor: Bicep (w/ atrazine), 
Dual, Pennant, Me-Too-Lachlor, Boundary, Brawl, Cinch, Expert (w/ glyphosate and 
atrazine), Parallel, Stalwart, Triangle (w/ atrazine).

“Estimated” concentrations: a remark code of “E” or “estimated” is used by the 
National Water Quality Laboratory when compounds are identified, but 
concentrations cannot be accurately quantified for a variety of reasons (Sandstrom
and others, 2001).

Reference:
Sandstrom, M.W., Stroppel, M.E., Foreman, W.T., and Schroeder, M.P., 2001, 
Methods of analysis by the U.S. Geological Survey National Water Quality 
Laboratory—Determination of moderate-use pesticides and selected degradates in 
water by C-18 solid-phase extraction and gas chromatography/mass spectrometry: 
U.S. Geological Survey Water-Resources Investigations Report 01–4098, 70 p.
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Discharge at Barton Springs shown for comparison purposes.

Spring discharge estimated by difference between upstream and downstream 
measurements on Salado Creek.

Data available at: http://waterdata.usgs.gov/tx/nwis/ .

Salado Creek below Salado Springs at Salado, Texas: USGS site number 
08104310.

Salado Creek above Salado, Texas: USGS site number 08104290.

Barton Springs at Austin, Texas: USGS site number 08155500.
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Figure modified from Mahler, B.J., Garner, B.D., Musgrove, M., Guilfoyle, A.L., and 
Rao, M.V., 2006, Recent (2003-2005) water quality of Barton Springs, Austin, Texas, 
with emphasis on factors affecting variability: U.S. Geological Survey Scientific 
Investigations Report 2006-5299, 83 p., 5 appendixes.  Available at: 
http://pubs.usgs.gov/sir/2006/5299/ .

Specific conductance in microsiemens per centimeter is for 25 degrees Celsius.
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Supplementary information
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1.) Looking upstream in Salado Creek from point where flow disappears 
underground.

2.) Looking downstream in Salado Creek from same point that photo #1 was 
taken…can see where the creek peters out

3.) Looking downstream from the point where Salado Creek first goes dry upstream 
of the I-35 bridge.
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