
 
 
 
Total Triazine Levels in Austin Area Springs 
 
By Scott E. Hiers, Environmental Scientist 
 
Abstract 
 

 

Atrazine, a triazine herbicide, is used extensively in the United States for the control of weeds and is 
the most frequently detected herbicide in ground water nationwide. In response to its detection at 
Barton Springs, the City of Austin’s Watershed Protection and Development Review Department 
initiated an atrazine-monitoring study. Phase 1 of the study consists of the screening of 54 Austin area 
springs for total triazine compounds. A low-cost rapid enzyme-linked immunosorbent assay (ELISA) 
screening indicated that 55% of spring samples had total triazine concentrations of between 0.035 and 
0.881 µg/l, relatively low compared to the Maximum Contaminant Level (MCL) of 3 µg/l.   Variability 
of the concentration of triazine compounds was examined by sampling selected springs during various 
antecedent weather conditions. The data indicate that antecedent weather condition and rainfall affect 
triazine compound concentrations to differing degrees depending upon the spring. However, at least 
two springs, Backdoor and Stillhouse Springs, showed relatively consistent triazine concentrations on 
all sampling dates. In addition, two springs, Upper Barton and Spicewood Springs, respond similarly 
to a similar size rainfall event. 

Introduction 
Atrazine, a triazine herbicide, is an active ingredient in many weed-feed formulations extensively used in 
the United States to control broadleaf and grassy weeds. Atrazine was detected at Barton Springs by the 
US Geological Survey (USGS) in 2000 and 2001, and reported in Water Resources Data Texas - Water 
Year 2000 (USGS, 2000). The USGS reported atrazine concentrations of 0.07 μg/l to 0.555 μg/l in 
baseflow and stormflow, respectively. In view of this finding and the fact that there is high potential for 
atrazine to contaminate groundwater, an Austin atrazine-monitoring study was developed. The goal of the 
monitoring program is to determine if atrazine is present and at what concentrations and if the atrazine 
concentrations are varying significantly among major aquifer in the Austin area such as Edwards, Glen 
Rose, and alluvial aquifers as indicated by springs discharging from these aquifers.   
 
Project Design and Methods 
The atrazine-monitoring program is divided into two phases. Phase 1 employed a low-cost and rapid 
enzyme-linked immunosorbent assay (ELISA) screening of 54 springs in the Austin area for total triazine 
herbicides. The ELISA test does not differentiate between atrazine and other triazine compounds; 
however, the total triazine screening results are semi-quantitative with enough accuracy to provide 
reliable total triazine levels for identifying potential atrazine-contaminated springs sites for Phase 2 
monitoring. Table 1 shows the method detection limit (MDL) and limit of quantitation (LOQ) for the 
compounds that the assay does detect. 
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The MDL is the lowest concentration of the compound that can be detected in the assay. The LOQ is an 
approximate concentration of the compound required to yield a positive result at the lowest standard used 
in the assay 0.035 µg/l (or 35 ppt). MDL for total triazine is 0.010 µg/l (or 10ppt). 
 

Table  1 
Triazine MDL and LOQ 

 
Compound MDL 

(ppt) 
LOQ (ppt) 

Atrazine 15 35.00 
Propazine 5 14.48 
Prometryn 13 378.64 
Prometon 15 378.64 
Ametryn 19 967.27 
Terbutylazine 19 809.80 
Simiazine 19 323.00 
Desethyl Atrazine 27 138.40 
Terbutryn 27 10102.30 
Cyanazine 36 8066.00 
Desisopropyl 
Atrazine 

156 20363.60 

6-Hydroxy Atrazine 158 >15900.00 
   (Strategic Diagnostic Inc, 1997) 
 
The Phase 1 monitoring has been completed. An evaluation of the quality control data indicates that the 
accuracy of the results was within the test method design. However, the precision, the measure of 
variation between replicates, was weak. Therefore, the total triazine screening results should be treated as 
semi-quantitative.  
 
Phase 2 monitoring will consist of a quantitative assessment of atrazine concentrations at 10 
representative spring sites. Samples will be analyzed at an EPA certified lab using a quantitative 
analytical method such as High Performance Liquid Chromatography (HPLC) or Inductively Coupled 
Plasma – Mass Spectrometry (ICP-MS). The spring sites selected for Phase 2 monitoring will be 
determined by the aquifer type, total triazine screening concentration, and estimated springshed size.  
 
Results 
On April 8, 2002, groundwater samples were collected from 34 springs in the Austin area, 12 to 18 hours 
after a 0.60-inch of rainfall.  Rainfall varied from 0.55 to 0.87 inches across the area.  Daily rainfall data 
were obtained by using the City of Austin Flood Early Warning System (FEWS). Seven representative 
gages, scattered throughout the Austin area, were used to track and calculate 30-day cumulative rainfall 
amounts. Samples were collected during a moderately wet period during which the average 30-day 
cumulative rainfall amount was about 1.3 inches.  Average daily rainfall in Austin over the sampling 
period is shown in Figure 1.  
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The water chemistry results, including the field parameters, for April 8, 2000, are presented in Table 2. 
Total triazine concentrations above the MDL and below the LOQ are estimated values and are denoted by 
a J-flag to the left of the reported value. The total triazine concentrations above the LOQ ranged from 
0.035 to 0.881µg/l. Fifty percent of the sample results are above the LOQ and 76 percent of the results are 
above MCL for total triazine. None of the total triazine concentrations are at levels of concern when 
compared to U.S. Environmental Protection Agency’s (USEPA) Safe Drinking Water Act (SDWA) 
atrazine Maximum Contaminant Level (MCL) for drinking water and Drinking Water Level of Concern 
(DWLOC) of 3 µg/l and 296 µg/l, respectively. Since atrazine and simiazine are the only triazine 
compounds with a SDWA standard, atrazine with the lowest standard which is used above, the total 
triazine would be expected to be above the atrazine level making the above-mentioned comparison to 
screening results conservative from a water-protection standpoint.   
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On May 7, 2002, 30-days after the initial sampling, nine of the springs sampled on April 8, 2002 were re-
sampled, along with 20 additional springs. Dry conditions existed prior to sample collection with only 
about 0.04 inches of isolated rainfall occurring on April 26, 2002, and no significant rain within 29 days 
prior to sampling.  Results for the May 7, 2002 sampling are presented in Table 3. Total triazine levels are 
substantial lower than the levels observed on April 8, 2002. Total triazine above the LOQ concentrations 
ranged from 0.035 to 0.135µg/l accounting for 38 percent of the sampled springs.  Sixty-five percent of 
the sites had total triazine concentration above MDL.  All the results are well below any safe water 
drinking act levels of concern.  
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On May 28, 2002, after about a 1-inch rainfall, 12 springs were re-sampled to determine if a rainfall event 
similar to the April 8, 2002 amount would produces similar to those observed on April 8.  The average 
30-day cumulative rainfall prior to May 28, 2002 was about 0.15 inches. This is an 88 percent drop in 30-
day cumulative rainfall amount from the previous sample dates and an unusually dry May, overall.  
Results from the May 28 sampling are presented in Table 4.  
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Thirteen sites were re-sampled once or twice during the Phase 1 monitoring. A comparison of the total 
triazine levels at the re-sampled spring site is presented in Table 5. The relative percent difference 
between the April 8 and May 28 sampling events is shown. The Relative Percent Difference (RPD) is the 
difference between the two values divided by the average of the two values and multiplied by 100. The 
smaller the RPD result, the smaller the change in values. Generally, the triazine concentrations are lower 
than those observed on April 8. Based on the semi-quantitative triazine results and relative low RPD 
values for five of the springs: Spicewood, Stillhouse, Elephant Ear, Barrow and Backdoor, the total 
triazine levels between the April 8  and May 28 are similar. However, the remaining eight sites have 
triazine levels considerably lower than those observed on April 8. The differences between the two 
observed atrazine concentrations are attributed to the difficulty with collecting samples at the peak rainfall 
event concentration and the difference in soil moisture content. The dry conditions prior to May 28 most 
likely resulted in smaller amounts of the rainfall recharging the groundwater and transporting pollutants 
into the spring’s source aquifer.  Other unknown factors include when and where the triazines are being 
applied in the springshed and the time of migration from application sites to spring sites. 
 
 

Table 5. Total Triazine Concentrations (in parts per trillion)  
at Phase 1 Springs Re-sampled During the Study. 

Spring/Date April 8, 2002 
Rainfall Event 

May 7, 2002 
Dry 

May 28, 2002 
Rainfall Event 

Relative % Difference 
 between April 8th and 

May 28th Results 
Tanglewood 758 - 134 140 

Elephant 101 - 87 15 
Barrow 199 - 75 91 
Stillhouse 63 21 22 96 
Loop 360 307 - 33 161 

Avery Deer 882 46 23 190 
Spicewood 758 135 317 82 
Backdoor 48 29 34 34 
Upper Barton 98 nd 25 119 
Barton Springs 25 nd nd - 
Old Mill 24 nd nd - 
Eliza 25 nd nd - 
Cold 53 nd - - 
 
 
 
Conclusions 
Results from Phase 1 monitoring indicated that 55 percent of the sampled springs had triazine 
concentrations above the LOQ (<0.035µg/l), extremely low but quantifiable levels. The distribution of the 
total triazine levels shows that all the relatively high concentrations (above 100 ng/l ) were observed north 
of the Colorado River, mostly in springs from the Northern Edwards Aquifer, a karst aquifer (Figure 2).   
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The variability in concentrations of the triazine compounds was examined by repetitively re-sampling 13 
springs (Figure 3).  The data appear to indicate that antecedent weather conditions and rainfall affect 
triazine compounds concentration to differing degrees depending upon the spring. Based on the semi-
quantitative triazine results and relative low RPD values for five of the springs (Spicewood, Stillhouse, 
Elephant Ear, Barrow and Backdoor), the total triazine levels between the April 8 and May 28 sampling 
events are similar. Two of the five springs; Backdoor and Stillhouse, showed very little change in triazine 
concentration between dry and wet conditions. This suggests that the triazine compounds are present and 
are at persistent levels at these karst springs. The remaining springs showed notable drops in total triazine 
levels over the 51-day period. Triazine concentration at two springs, Upper Barton and Spicewood, 
respond similarly to a similar size rainfall event as the one initial sampled on April 8.  

 
Phase 2 monitoring is scheduled to start after the Spring of 2003.  Information collected during Phase 1 
monitoring will be used to select up to 10 spring sites for more accurate and precise quantitative analysis 
of spring during a 5-year period. The data quality objectives are to determine if atrazine concentrations in 
Austin area aquifers are increasing over time to levels of environmental concern, and to identifying which 
springs and aquifers are at greater risk of atrazine contamination.  
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