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I. INTRODUCTION 

The U.S. Environmental Protection Agency/Office of Pesticide Programs (EPA/OPP) 
is responsible for protecting human and environmental health from unreasonable risk due 
to pesticide exposure. Monitoring efforts carried out during the last decade have shown that 
the nation's ground water can become contaminated with pesticides, particularly in areas 
with high pesticide use and vulnerable aquifers. Therefore, OPP has taken a strong 
preventive approach to the protection of this valuable resource. Regulatory activities have 
evolved to include, as a condition of registration or re-registration, a more rigorous 
evaluation of a pesticide's potential to reach ground water. OPP has also formed strong 
partnerships with other federal and state agencies responsible for various aspects of ground
water protection. 

The Pesticides in Ground Water Database (PGWDB) was created to provide a more 
complete picture of ground-water monitoring for pesticides in the United States. It is a 
collection of ground-water monitoring studies conducted by federal, state and local 
governments, the pesticide industry and private institutions. It consists of monitoring data 
and auxiliary information in both computerized and hard-copy form. This report, Pesticides 
in Ground Water Database·· A Compilation ofMonitoring Studies: 1971 - 1991, was prepared 
to summarize and share the results of the studies in the PGWDB. It consists of 11 volumes: 
a National Summary and ten EPA regional summaries. Each volume provides a detailed 
description of the computerized PGWDB and a guide to reading and interpreting the data. 
The data are presented as maps, graphs and tables. 

These data are extremely valuable, but must be interpreted carefully. In general. the 
PGWDB provides an overview of the ground-water monitoring efforts for pesticides in the 
United States, the pesticides that are being found in the nation's ground water, and the 
areas of the country that appear to be vulnerable to pesticide contamination. 

When viewed as a whole, it might appear the data gathered for this report are 
representative of the United States and/or of general drinking water quality. This is not 
necessarily the case. For example, many studies included sampling of aquifers that supply 
drinking water, however these samples were usually taken at the well, not at the consumer's 
tap. Therefore, conclusions concerning finished water can only be drawn by careful 
examination of the data on a study by study basis. In addition, ground-water monitoring 
programs vary widely in sampling intensity and design from state to state. Not surprisingly, 
the states that sampled the greatest number of wells were often those that found the 
greatest number of contaminated wells. This should not be misconstrued to mean that the 
ground water in these states is more contaminated than that of other states, or that all 
ground water in these states is contaminated. On the contrary, an active, supported 
sampling program generally indicates a high regard for ground-water quality. 

OV-1 



The database and this report are the result of the efforts of a great many individuals, 
significant among whom are the state officials and principal investigators who gave 
generously of their time to provide OPP with information concerning their work. In 
publishing this report, OPP intends not only to provide data. but also to identify points of 
contact, in order to share expertise among those responsible for the protection of the 
nation's ground-water resources. 

To make this information available to as many decision makers in state and other 
federal agencies as possible, the computerized portion of the PGWDB will become a part 
of the Pesticide Information Network (PIN).1 The PIN is a computerized collection of files 
that contain pesticide monitoring and regulatory information. The PIN functions much like 
a PC-PC bulletin board and can be accessed by anyone with a computer and a modem. The 
PIN is currently undergoing an expansion that will allow new types of information to be 
included and increase the number of simultaneous users. The new PIN will be available in 
1993 and will contain the PGWDB, environmental fate chemical/physical parameters for 
pesticides, pesticide regulatory information (Restricted Use, Special Review, canceled and 
suspended) and a certification and training bibliography. 

II. THE ROLE OF PESTICIDE MONITORING 

The Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) requires EPA to 
monitor the environment for pesticide residues [section 20, parts (b) and (c)]. The primary 
goal of pesticide monitoring is to improve the soundness of FIFRA risk/benefit regulatory 
decisions by providing information on the concentrations of pesticide residues and the 
effects that exposure to these residues have on human health and the environment. In 
addition, long-term changes in environmental quality can be detected through the analysis 
of monitoring data. OPP can use this information to measure the effectiveness of regulatory 
decisions and to indicate potential environmental problems. 

EPA has directly sponsored some large-scale pesticide monitoring projects, such as the 
National Monitoring Profams of the 1970s2 and the recent National Survey of Pesticides 
in Drinking Water Wells. This type of monitoring is intended to provide information on 
a national level involving large numbers of pesticides. It does not provide information 
concerning localized problems or long-term trends. This method of data gathering is also 
extremely resource-intensive. An alternative approach for OPP is to support and gather 
information from monitoring studies performed by others. Since the responsibility for 
protecting the nation's ground water is shared by federal azrd state governments, OPP's data
handling responsibilities not only include procuring the most current information for its own 
needs, but also sharing this information with its partners in state and federal agencies. The 
development of the Pesticides in Ground Water Database is a step in this direction. 
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ill. BACKGROUND 

OPP began collecting ground-water studies for the PGWDB in the early 1980s. In 1988, 
an effort was made to review and catalog these data. Summary results of this effort were 
computerized and then published in the Pesticides in Ground Water Database: 1988 Interim 
Report. 4 

Since the 1988 Interim Report was issued, many things have changed. State-sponsored 
projects, initiated in the late 1980s, have been completed and digitized, monitoring 
methodologies and computer technology have improved, and the quality and quantity of data 
have increased. Based on extensive use of the 1988 database by OPP's Ground Water 
Technology Section and the comments received from other users, both within and outside 
of OPP, the computerized database and the hard-copy report were restructured. The new 
computerized structure is more appropriate for the quality and quantity of the information 
currently available, as well as for that expected in the future. The new structure is both well 
and sample specific; that is, it contains description and location information for each well 
sampled and the results of each analysis. This structure allows ground-water monitoring 
data to be sorted in a variety of ways, such as by well depth, well location, and sampling 
date. The new report structure provides national, regional, state and county summaries so 
that readers can select the resolution appropriate for their needs. 

Most of the data in the PGWDB have been produced directly by state agencies or by 
private institutions that are sponsored by federal or state agencies. Some pesticide industry
sponsored studies have also been included in the PGWDB. These studies were conducted 
to support the registration status of a particular pesticide and were generally conducted in 
areas that are wlnerable to ground-water contamination by pesticides. 

The database is a compilation of data submitted in several different formats, including 
computerized and hard-copy sampling results as well as hard-copy reports containing study 
descriptions and summary information. Many states are now routinely storing their data in 
computerized form and have shared their data with OPP. Some of the hard-copy data are 
from older studies that were never computerized. Some are from studies that have been 
computerized, but OPP has not yet been able to obtain the data. OPP is also retaining 
hard-copy final reports for as many studies as possible. These reports provide vital 
information such as study design, well design, analytical methods, quality control and 
environmental conditions. 

The focus of the PGWDB is quite narrow. It contaibs only ground-water monitoring 
data in which pesticides were included as analytes. Therefore, the PGWDB does not 
replicate STO~ or WATSTORF. While these large databases contain some pesticide 
monitoring data and some ground-water data, their primary focus is general water quality. 
As a result, these databases contain a great deal more information about water quality, but 
lack many of the pesticide focused studies that are included in the PGWDB. Many states 
have used STORET to store water-quality data, including analyses for pesticides. STORET 
data were downloaded and added to the PG\VDB when the data could be directly 
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associated with specific study summaries or reports sent to OPP by state agencies. These 
state agencies provided their agency code, station codes, parameter codes, sampling dates 
and other pertinent information so that the correct data could be extracted from STORET. 

Data from the National Survey of Pesticides in Drinking Water Wells (NPS)3 have not 
been included in PGWDB, since these data have been recently and extensively presented 
elsewhere. We are currently working on electronically transferring the results of the NPS 
pesticide analyses so they will be available when the PGWDB becomes part of the PIN. 

IV. � 1HE COMPUTERIZED DATABASE 

The computerized database consists of three files related to each other by study 
identification and unique well number. The first file contains information describing the 
study, the second contains information descnbing each well and the third contains sample 
information. Data elements stored in these files are presented in Figure 1. These data 
elements are based on EPA's recommended minimum set of data elements for ground-water 
monitoring published in Definitions for the Minimum Set ofData Elements for Ground-Water 
Quality, July 22, 1990.8 

F1GURE 1. Data Elements for the Pesticides in Ground Water Database 

S tU<!v Nllliler Studv NU!tler(s) 

Stuly Title Lni aue lie II Nulber1 

SDOnSor ing Agencvc i es > State and COl.l'ltV FIPS Codes2 Pesticide7 

Project Officer(s) CPO) Conc.,tratlon CUII/L) 

PO AddrtsS(eS) o-th to Water Table (m) L i111t of Detection (ua/L) 

PO Teledlone(s) Weil DM>th (ID) S...le date 

USEPA Region Depth to Tep arct lottcm of Screen 
lntarval (Ill) 

AN l yt i cal llethJ 

Starting end Ending Dates Origin of Cont•inetion9 

Plbltcation Date llel l Laa & Other 5Inforat ion

Abstract 

1. � This is a unique identifier assigned to each well in the well file. Many states have assigned a unique 
identifier to wells sampled. In these cases, the number was retained, and used in the PGWDB as that well's 
unique well number. 

2. � The Federal Information Processing Standard (FIPS) alphabetic or numeric codes for states (example MI 
is lhc alphabetic code for Michigan, 26 in the numeric code for Micbigan). County codes are three digil 
numeric codes. 
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3. � Coordinate representations that indicate a location on the surface of the earth using the equator (latitude) 
311d the Prime Meridian (longitude) as origin. Coordinates are measured i.o degrees, minutes, aod seconds 
with an indicator of north or south, and cast or west. 

4. � Wells have been classified as follows: 
DMlang waler public comnwnily • a system of piped drinking water that either has at least 15 senice 

connections or serves at least 25 permanent residents. 
DMlang waler public non-commUllity - wells serving public facilities such as 6re stations, schools, or 

libraries. �
Drinidng water privale • privately owned wells serving a residence or farm. �
Non-drinldng waler monitoring - wells installed specifically for monitoring ground water. �
Non-drinking waler other • -wells used for irrigation, industrial application, etc. �

5. � This field will allow storage of limited well log or other information about the well, such as construc:tion 
details. 

6. � The vertical distance from the National Reference Datum to the land surface or other measuring point in 
meters. 

7. � Pesticides are tracked by their Chemical Abstracts System (CAS) number. There is also a cross-reference 
file that contains all pesticide synonyms aod other OPP reference numbers. Ally chemical that is currently 
or has ever been registered as a pesticide by the USEPA, Office of Pesticide Programs is eligll>le to be 
iilcluded in the PGWDB. Some chemicals might be more commonly as.soci.ated with industrial pr~ 
however, if these chemicals arc now or were previously registered and used as pesticides, monitoring results 
will be included in the database. 

8. � A short name, reference or description of the analytical method which was used. This field is not intended 
to hold the entire method. 

9. � All origin of contamination is listed for each analysis performed as follows: 
NFU - Known or suspected normal field u.se 
PS - Known or suspected point source 
UNK - Unknown source of contamination 

These files will be available through the PIN in 1993. The data management software 
for this system is ORACLE running under UNIX. However, OPP will accept and translate 
data created in nearly any format, operating system or medium. To access the PIN, contact 
User Support at 703-305-7499. 

V. � TIIE 1992 PESTICIDES IN GROUND WATER DATABASE REPORT 

The 1992 PGWDB repon is a summary and presentation of all the data OPP currently 
has available, both in computerized and in hard-copy form, concerning pesticides in ground 
water. The report is organized as a National Summary and ten EPA regional summaries. 
Each volume provides background information on pesticide monitoring, a description of the 
computerized portion of the database and a guide to reading and interpreting the data 
presented in the report. 
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The National Summary contains summary results of the data collection effort for all 
states and a discussion of the data. The regional volumes contain data from the individual 
states in each EPA Region. Each regional volume contains state summaries, which consist 
of: I) a short overview of the state's philosophy and pertinent regulations concerning 
ground-water quality and pesticides, 2) a summary of each study or monitoring effort sent 
to OPP, and 3) summary data for each state presented in tables, graphs and maps. In 
essence, the study summaries were written by the principal investigators of each study. 
Whenever possible, the author's abstracts, summaries and conclusions were reproduced 
verbatim, so that the tone and intent of their work would not be misinterpreted. 

There are two appendices in each volume of the report. Appendix I contains a 
Pesticide Cross Reference Table, which provides pesticide names, synonyms and the 
regulatory status and lifetime Health Advisory (HA) Level or Maximum Contaminant Level 
(MCL)7 for each pesticide. Appendix II provides a brief overview and reference information 
for the NPS. 

Summazy and Presentation of Ground-Water Monitorini: Data 
The data in this report are presented in three different formats: maps, graphs and 

tables. Their format and content are explained below. Each format is displayed at four 
different resolution levels: national, regional, state and county. The charts and maps were 
intended to provide an "at-a-glance" visual summary of the information collected for the area 
in question. The tables provide detailed information concerning sampling dates, numbers 
of wells sampled, samples analyzed, concentration ranges, and the relationship between 
pesticide concentrations and current EPA drinking water standards. 

1. .Mw 
The maps presented in this report display the number of wells sampled and the number 
of wells with pesticide detections. Map legends are consistent throughout the report to 
assist in any visual comparison of the maps. A regional-scale map illustrating the 
frequency of pesticide detections as a function of the total number of wells sampled is 
presented at the beginning of each EPA regional volume. The regional maps display 
information for each state in that EPA region. All of the regional maps are included 
in the National Summary. In addition. a state· scale map, in which the data are 
presented at the county leve~ is included with each state summary. State maps are also 
annotated with a list of pesticides detected in that state. 

2. Graphs 
Bar graphs, for each state within a region, illustrate the number of wells sampled, the 
number of wells with pesticide detections, and the ·number of wells with pesticide 
detections exceeding the MCL or lifetime HA The graphs present this information 
ranked in descending order by the number of wells with pesticide detections. The 
version of this graph in the National Summary displays this information for each state. 
A similar graph in each EPA regional volume presents data only for the states in that 
region. The National Summary contains an additional graph, illustrating the above 
information by pesticide. Pesticides for which analyses were performed but were not 
detected in any wells are listed alphabetically at the end. 
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3. Tables 
Two basic data tables are used throughout this report to summarize ground-water 
monitoring information: the "Pesticides" table and the "Wells" table. Figures 2 and 3 
provide a detailed explanation of the information contained in each column for the two 
standard tables. The numbers that occur in the field descriptors correspond to the 
definitions listed below the example table. 

The "Pesticides" table is illustrated in Figure 2. In this table, information is organized 
by pesticide. The monitoring locations, sampling frequencies, number of wells 
monitored. sampling results and concentration ranges are provided. In the :Sational 
Summary, this table details the monitoring location to the state level and also includes 
the regulatory status for each pesticide. In the regional volumes, monitoring location 
is provided to the county level for each state and the table is expanded to include 
monitoring data for samples taken from each well. 

FIGURE 2. Pesticides Table 

PESTICIDE SNl'LIIIG II TIE STAT! Of ___ 

i\k .. >>:,:· L• ~ JV •I/:/ .>• <·i1E1!1.:ili~ii+/ '.'; ~t ~9lJlji ('} :: waoi.·> 

i..ri;:':.;.;.;.;.~m,....;..;.·:·:....•·...;.1...;..·.·.:.·;.;..·I...;.'..;..;.<>·..;.·(·..;.;....;. ,...;..<... <>;...;;.:'/.;.;·'U;;.·;'·.-+..:.l:I..,..,'.',.,;1··...;..t IIH-_,;;,.:::::::,;.:;:::::::~..;.,;....;.,u1i,;.,(1 .• .....~:;;;.···· ... ..•..••. •.••.•.·.· ·T"·,· ... .. .. .. •.Si.·····.·,·•.::·:.···.·:··· .. •. ~::;..·-·...-•·....---·:::·.·•. ...... ••·•. ·,···:.··,jll·:·:·······.••,...•.•...•.~.JM'f.'.• ..~,.•. 1'•• •.•••·... .. •........... •. >,i~,.. .. ...;. .....;.;····;~: !r:,/. ;/.~.·:~.~ · .•·,.• .•-·.~·~ .·.•. '.:,: · .•. - .... ... · ...• .. ·.• .. .. ...• •. ,• ·;;..•·• .• (•.~.··.• •.'.., •. ::.::····::'.:· ·.•�..... .. ...;.!···:.,;,;.-'.,.· ,,.·.:··::.·:.·,: •.•.•••. ..•.:;=··.··:.· :·:::... .. ...• •. OF •. .. ~.t:,··.·.t·.• •.•.•.•.. ..•. ··.,e.:.:····Tl· :··r , ...·. ··.·.··.·· : f "°' n.,. •. ;.·•.·.. .. ...••.... .•t.·..t.·.. ~'Ii -:- .r- ~-: ~: 
.. ,:l"(' ·~ 

~.,;~,.: f ..:,.... ~.? i989/ 
1,3 

~I.[ i987/ �
1-5 �

TOTAL DISCRETE .. 10 10 11 12 
WELLS OR SAIIPLES 

TOTAL DISCRETE 
WELLS/SAMPLES 

GRAND TOTAL 13 14 14 15 16 16 �
DlsatETE �
WELLS/SAMPLES 

1 The tables are arranged in alphabetical order by the pare0t pesticide common name. Dcgradates of parent 
pesticides are. listed directly following the pare0t. Any chemical that is currently or has ever been registered as 
a pe6ticide by the USEPA Offia: of Pesticide Programs is eligible to be included in ~ tables. Some chemicals 
included in these tables are more commonly aswcia1ed with industrial processes; however, these chemicals were 
at some time also registered as pesticides. 
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1. County names are listed in alphabetical order for each pesticide that was monitored. 

J Well sampling dates are given by year and month(s). Months separated by a comma (1,3) means that samples 
were taken in these months only. Months separated by a dash (1-5) is the range of months in which sampling 
occurred, samples were taken in all months within the range. 

,! The total number of wells that were sampled at least once during the time period stated i.n the previous 
column. 

J Wells with pesticide detections within the time period given in the date column (3). Wells with positive 
analytical results were classified based upon whether the results were above or below the MCL. If a pesticide 
did not have an established MCI., the lifetime HA level was used and noted at the end of the table. If neither 
of these values were established, the well was classified as less than the MCL. Wells were classified based upon 
their highest analytical result. Therefore, any well with at lcw one positive analysis equal to or greater than the 
MCL or HA during the time period listed in the date colWDD (3) was classified as.!! MCL. Any well with at least 
one positive analysis but all analyses less than the MCL or HA was classified as < MCL. 

j The total number of samples analyzed for that pesticide within the time period recorded in the date column. 

l Samples with pesticide detections were counted based upon whether the results were above or below the MCL 
or lifetime HA as stated in 5 above . 

.I The range of positive results in ug/L (ppb) for the time period specified i.n the date column. 

.2 The total number of discrete wells that were sampled at least once and analyzed for the pesticide listed in 
column 1. •see Note 

.1!! The total number of discrete wells in which the pesticide was detected based upon whether the results were 
above or below the MCL Wells were chswied as explained in 5 above, based upon the highest analytical result. 

ll Total number of samples analyzed for a particular pesticide. 

12 The total number of samples in which the pesticide was detected that are .!! MCL or < MCL as explained 
in 5 above. 

.lJ The grand total of discrete wells sampled in the state for any pesticide. • See Note 

.H The grand total of disaete wells with at least one detection of any pesticide. Wells are classified above or 
below MCL or HA as explained in 5 above. •see Note 

.ll Grand total of samples taken in the state. •see Note 

Ji The grand total of samples with any pesticide detection for the stat;. Samples were classified as .!:: or < the 
MCL based upon their highest analytical result as explained in S above. •See Note 

"Note: Some wells were sampled more than once, (Le, during several suc:cessive years) and some wells were 
sampled for more than one pesticide. Therefore, the total number of discrete wells is not neces.sarily the 
arithmetic sum of the wells listed. Similarly some samples were analyzed for more than one pesticide, therefore, 
the total number of disaete samples for the state will not be, in all cases, the arithmetic sum for the column. 
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Figure 3 illustrates the "Wells" table. In this table, ground-water monitoring information 
is organized by well type, or use, and source of contamination. In the National 
Summary, the information is summarized by state. In the regional volumes, the 
information is summarized by county for each state in the region. 

FIGURE 3. Wells Table 
STATE ClfIELLS _n__m_•__n____ 

1 Drinking Water wells include commwiity (mwiicipal), public non-community, and private wells. Public non
community wells are those that exclusively serve public buildings such as fire stations, schools, or libraries. 

l Monitoring wells, installed solely to monitor groU11d water for c:cmtaminaots. 

1 Other wells include: irrigation wells, stock watering v.oells, springs, and tile drains. 

j Total number of each type of well sampled in each COUllty. 

j The number of wells per coU11ty in which a pesticide was detected. Wells were classified based upon whether 
the results were above or below an MCL for any of the pesticides detected. If a pesticide did not bave an 
established MCL, the lifetime HA level was used. If neither of these values were applicable, the well was 
classified as less than. the MCL an.d it was so noted at the end of the table. Wells were classified based upon 
their highest analytical result. Therefore, any well with at least one positive an..alysis greater than or equal to the 
MCL or HA was classified as i!:: MCL Any well with at least one positive analysis but all an.a1yses less than the 
MCL or HA was classified as < MCL. 

Contaminated wells were placed in ooe of the following categories based on the opinion of the study director: 

..§ NFU = Known or Suspected Normal Field Use. 
• 

1 PS = Knovm or Suspected Point Source. 

J UNK = Unknovm source of contamination. Wells were categoriz.cd as "unknown" if the study director did oot 
know the source of contamination, or if there was no information available concerning the source <>f 
contamination . 

..2 Total number of wells in each category. 
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VI. � DATA INTERPRETATION 

Ground-water monitoring data in this report have been assembled from numerous 
sources, including state and federal agencies, chemical companies, consulting firms, and 
private institutions that are investigating the potential for ground-water contamination by 
pesticides. These data are extremely valuable, but must be interpreted carefully. In genera.I. 
the PGWDB provides a relatively comprehensive overview of the ground-water monitoring 
efforts for pesticides in the United States, the pesticides that are being found in the nation's 
ground water, and the areas of the country that appear to be the most vulnerable to 
pesticide contamination. 

Nationally, part of OPP's regulatory mission is to prevent contamination of ground
water resources resulting from the normal use of registered pesticides. OPP routinely 
reassesses the impact that registered pesticides have on the quality of ground-water 
resources. The PGWDB will be used to support ongoing regulatory activities, such as 
ground-water label advisories, monitoring studies required for pesticide re-registration and 
special review activities. In addition, combining the information in the PGWDB with other 
environmental fate data and usage data will assist OPP, at an early stage in the regulatory 
process, in refining criteria used to identify pesticides that tend to leach to ground water. 

On a state or local level, the PGWDB can be used as a reference so that a state may 
access data from neighboring states. Evidence that pesticide residues occur in ground water 
can be used to target a state's resources for future monitoring and to re-assess pesticide 
management practices to prevent future degradation of ground-water quality. The 
information presented in this report will also be useful to state and regional agencies when 
implementing two pollution-prevention measures being developed by EPA; the Restricted 
Use Rule and the Stale Management Plans outlined in the Pesticides mv:J Ground Waler 
Stralegy. Additional uses for the data in the PGWDB include identification of areas in need 
of further study, identification of the intensity of monitoring for particular pesticides, and 
graphic display of ground-water monitoring activities and localization of pesticide 
contamination. 

VII. DATA LIMITATIONS 

Despite their apparent value, these data do have limitations and must be used and 
interpreted carefully. Differences in study design. laboratory procedures/equipment, 
sampling practices, or well use can affect results. Some .of the limitations governing the 
interpretation of the data in the PGWDB are discussed below: 

1) � The PGWDB is not a complete data set of all ground-water monitoring for 
pesticides in the United States. While we have attempted to include as many 
sources as possible, other data exist of which we are not aware or to which we do 
not yet have access. 
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2) � Monitoring for pesticides in ground water has not been performed in a uniform 
manner throughout the United States. Some states have extensive monitoring 
programs for pesticide residues, while others have more limited monitoring 
programs. In general, more extensive ground-water monitoring programs tend to 
be found in the states where pesticide use is heavy. This creates a picture that does 
not necessarily represent the overall impact of pesticides on ground-water quality 
nationwide. 

3) � Differences in ground-water monitoring study design can radically affect the results. 
Many monitoring efforts were initiated in response to suspected problems, and 
therefore yielded a disproportionately high number of positive samples. These 
results cannot be extrapolated to represent a larger region or state. Other efforts 
sampled a small number of wells or sampled under conditions in which 
contamination was unlikely. Still others were statistically designed studies, intended 
to be extrapolated to a specific population of wells. Each of these scenarios 
presents a vastly different view of the condition of the ground-water resource 
sampled. 

4) � Analytical methods and limits of detection have changed over time, and also vaiy 
from laboratory to laboratory. Therefore, comparisons between the results of 
different studies and across several years must be performed carefully to avoid 
errors in interpretation. 

5) � Differences in construction, depth, location and intended use can greatly affect the 
likelihood that a particular well will become contaminated by pesticides. Some of 
these issues were addressed in the individual study summaries when such details 
were available. However, this information was not always provided and tends to 
be obscured when large amounts of data are summarized. The reader is cautioned 
to read the study summaries carefully and interpret the resulting data summaries 
conservatively. 

VIII. Tiffi FUTURE 

The vulnerability of ground water to contamination by pesticides depends upon a variety 
of factors including depth, topography, soil, climate, pesticide use and pesticide application 
practices. In some cases, ground water is shallow or closely connected with surface water 
and the results of surface activities can be observed within months. More often, 
contamination is not observed for many years, allowing cause-and-effect relationships to 
become obscured. This report, for the most part, is a retrospective examination of the 
agricultural practices of the 1960s and 1970s, the results of which were observed through 
monitoring performed 20 years later. The condition of our ground-water resources for the 
next 20 years will be greatly affected by how we are handling our chemicals now. Our 
challenge today is clearly prospective. 
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EPA's Office of Pesticide Programs (OPP) is planning to publish a summary report of 
the data in the PGWDB on approximately a yearly basis. We are interested in presenting 
the data in a manner that is the most helpful to as many users as possible. The following 
are areas in which we would like to receive comments: 

1. � Should future reports summarize only "new data" (those received since the last 
report) or all of the data? Should we continue to report very old monitoring data 
(10 to 20 years). given the fact that some of these studies bad very high detection 
limits and monitored for pesticides that are no longer of regulatory interest? 

2. � What changes should be made to the maps, graphs and tables? Are they too 
detailed or not detailed enough? Are important pieces of information missing? Is 
there a clearer or more useful way to present these data? 

3. � How are those outside of OPP using the PGWDB? 

We appreciate all of those who took the time to comment on the draft version of this 
report. Many of the suggestions offered were included in this final version. However, some 
very goo<! suggestions regarding changes to the tables could not be included in this report 
due to time constraints. These suggestions were taken seriously and will be considered for 
future reports. 

For the PGWDB to retain its value, OPP must continue to gather and share as much 
pesticide monitoring information as possible. Any government agency or private institution 
that would like to have its work included in the PGWDB should provide a bard copy of a 
final or interim report and the sample and well data in electronic format. PGWDB data 
elements are listed on page OV-4 of this report. Electronic media should be accompanied 
by a description that includes, hardware compatibility (IBM, Apple etc.), operating system 
(DOS, UNIX, OS2), format identification (ASCil or software package name) and a data 
dictionary. Anyone wishing to provide comments or data may do so by contacting: 

Constance A Hoheisel 
U. S. Environmental Protection Agency �
Office of Pesticide Programs �
Environmental Fate and Effects Division (H7507C) �
401 M Street, SW �
Washington, DC 20460 �

Telephone: 703-305-5455 �
FAX: 703-305-6309 �
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ARKANSAS �

OVERVIEW OF STATE LEGISLATIVE AND E:NVIRONMENTAL POLICIES 
REGARDING PESTICIDES IN GROUND WATER 

The Arkansas Department of Pollution and Ecology bas conducted testing of ground water 
as well as surface water under its Clean Water Act monitoring which includes screening for 
most of the major pesticides, except the carbamates, which require additional laboratory 
resources. They have also contracted with the United States Geological Survey to conduct 
special studies of areas considered vulnerable to pesticide contamination. 

REPORTED STUDIES OF PESTICIDES IN GROUND WATER 

Cavalier, T.C (August 1988), The Presence and Persistence or Selected Pesticides bJ 
Arkansas Groundwater. University of Arkansas, Masters Thesis. Studies conducted 1985
87. 

Lavy, T.L, Mattice, J.D. and T.C Cavalier (Sept. 1985) Analyses or Groundwater ror Trace 
Levels or Pesticides. Technical Completion Report Research Project G-893-02, Arkansas 
Water Resources Research Center, University of Arkansas, Fayetteville, AR 72701. 

Primazy Objective 
The purpose of this project was to monitor ground water in Arkansas for the presence of 
pesticides that are commonly used in the state, and if such contamination is found, to 
determine the extent and cause of the problem. 

Desi~ 
This project was designed as a limited monitoring study and only sites that were considered 
to be highly susceptible to contamination were selected. Other criteria for selecting a site 
included: (1) locations where pesticides are applied in an.intensive farming operation. (2) 
good field history and records of pesticide use, (3) irrigation wells readily accessible for 
sampl.ing, and (4) cooperation of the land owner. Ideally, [they] were also looking for 
relatively shallow wells. Over the period from 1985-1987, 119 wells, springs, or community 
wc1:ter supplies in agricultural and forested areas of Arkansas were sampled. 

Pesticides selected for analysis, their analytical methods and detection limits are given 
below. All samples were not analyzed for all pesticides. A stability study of alachlor, 
metolachlor, propanil, 2,4-D, and dichlorprop in fortified ground-water samples to determine 
the typical degradation time periods was also included. 
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Pesticide Ana!,ytical Method Detection Limit(y~/1) 

Acifluorfen HPLC 0.50 
Alachlor GC/ECD 0.10 
Aldicarb HPLC 5.00 
Atrazine HPLC 0.50 
Benomyl HPLC 0.50 
Cyanazine HPLC 0.50 
Cypermethrin GC/ECD 0.25 
2,4-D GC/ECD 0.10 
Dichlorprop GC/ECD 0.10 
Diuron HPLC 0.25 
Fenvalerate GC/ECD 0.50 
Fluometuron HPLC 0.50 
Hexazinone HPLC 0.25 
Linuron HPLC 0.50 
Metolachlor GC/ECD 0.20 
Permethrin GC/ECD 0.20 
Picloram GC/ECD 0.20 
Proponil GC/ECD 0.10 

12ss Well Sites 
Twenty-eight irrigation wells from three area locations in southeast Arkansas were sampled 
and analyzed for acifluorfen. alachlor, atrazine, cyaoazioe, diuron. fluometuron. linuron, 
metolachlor and propanil. The sites were in the Altheimer-Lake Dick area of Jefferson 
County and in Pickens and Kelso in Desha County. Sampling was performed just prior to 
and during the peak of the irrigation season. 

1986 Wen Sites 
Twenty-eight sites were selected for sampling in Greene, Craighead, Poinsett and Mississippi 
counties. These areas have more coarse-textured soils and shallow water tables than the 
previous sites. Samples were taken in June and August, 1986. The Mississippi county sites 
had been rated by the DRASTIC model as the most likely candidates for pesticide 
contamination because of the relatively high sand content of many of the soils and the 
shallow water table. Samples taken from these sites were tested for the same pesticides as 
the 1985 samples, as well as for aldicarb, benomyl, cypermethrin, fenvalerate, and 
permethrin. 

In August of 1986, municipal drinking water samples were collected from twenty 
municipalities and analyzed for the presence of all of the above-mentioned pesticides. 
These samples were taken directly from faucets at randomly selected sites in each town. 

Also in 1986, six hand-pump wells and two springs in the Ouachita National Forest were 
sampled and analyzed for four herbicides commonly used in pine forests to control 
hardwoods: 2,4-0, dichlorprop, hexazinone and picloram. 
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1987 Well Sites . 

In cooperation with the Mississippi County Cooperative Extension Service, 35 irrigation and 

domestic wells were sampled in August, 1987. Samples were analyzed for all pesticides 

given above, except the four herbicides for which the forest samples were tested. 


Results and Conclusions 

Of the 119 wells tested, the presence of pesticides was detected in only one well A single 

irrigation well tested in 1985 showed levels of alachlor, atrazine, and metolacblor at 5.8, 5.5, �
and 6.9 ppb, respectively. Further investigation. including follow-up sampling suggested a 

point source of contamination. Pesticides were not detected in any of the other samples. 

The estimated half-lives determined from the stability study ranged from 196 to 1907 days. 
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PESTICIDE SAll'llllG 1• THE STATE OF AIIUIISAS 
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··• nAiF ,. uI: : ........ ·····•··· /2 •.•• }:? 
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1986/10 2 � 0 0 2 0 0 

1986/10 4 � 0 0 4 0 0 

0 0 0 0 

0 0 0 0 

~2TA.L DISCRETE 8 0 0 8 0 0 �

5 LLS/SAMPLES �

1986/8 0 0 0 0 

1986/8 0 0 0 0 

~folitin}''''. 1986/6,8 2 0 0 3 0 0·~-------41 
YC.:1 r~iea j 1986/8 2 0 0 2 0 0 

1985/5,8 17 0 0 33 0 0 

1986/8 2 0 0 2 0 0 

0 0 0 0 

1986/6.8 12 0 0 0 0 

1985/3,5, 11 0 0 24 0 0 
8 

1986/8 0 0 0 0 

1986/8 0 0 0 0 

1986/8 2 0 0 2 0 0 

1986/6,8 9 0 0 15 0 0 

1957/8 35 0 0 35 0 0 

0 0 0 0 

1986/8 0 0 0 0 

"~iliseu?r>,•• 1986/6,8 10 0 0 20 0 011-------~1 

1986/8 0 0 0 0 

•.stff'Wlcts;••··· 1986/8 � 0 0 0 0 

TOTAL DIS 111 0 0 o,a 0 0 
WELLS/SAM 

~tac1tLo,> <·•· f -.~? ,,··, 1986/8 � 0 0 0 0 

1986/8 � 0 0 0 0 
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PESTICIDE SAll'l I IIG 11 TIE STATE OF AIICAIISAS 
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PESTICIDE SNFL1111i II TIE STATE Of AIIOIISAS 

··,>••••· .... wy;m,. 

TOTAL DISCRETE 
~LLS/SMPLES 

::~ ..:: : .-,::::;: -:-:: ·''._:;.-, ~ _.': ~ 
~·~·:-:/,~-·,_-~ ',,~ ,:,.~: 

1;~·~..ut~~1f!::~Bb=H~t 

~H~1~]11mm1 
•..,d'ii.. '?.1 ilif .... 

::-:, -.., ..•-' .. ' :,~ '-: '. ,_._,·.·, 

TOTAL DJSCRET 
~LLS/SAMP 

f111ri(fuf;n>· Y~c!ti\Mmt 

1986/10 

1986/10 

1986/10 

1986/8 

1986/8 

1986/6.8 

1986/8 

1985/5,8 

1986/8 

1986/8 

1986/6.8 

1985/3,5, 
8 

1986/8 

1986/8 

1986/8 

1986/6.8 

1987/8 

1986/8 

1986/8 

1986/6.8 

1986/8 

1986/8 

1986/8 

·., 

2 

4 

0 

0 

0 

0 

8 0 

2 

2 

17 

2 

12 

11 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

9 

35 

10 

111 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

4 

1 

1 

a 

1 

1 

3 

2 

33 

2 

23 

24 

1 

2 

15 

35 

1 

20 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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PESTICIDE SAll'LIIIG II TIE STATE Of AIUIISAS 

.. ·•t;[;-1\~ ~8'Jlfi{!{ii\\:f H1\d:i~·~tt¥-i•~ri:, 

•• :.;·i(t~lt~•; ••··J1;~~;~•i1•.~i: ~11:,1~;rija,r~~i 
:'\-:/ :Jrd /:-:· -·· 
iH{t:"r:: t _:;:::.:: =: ·:::: 

(Fenvelerate) 2 0 0 3 0 0 

1986/8 2 0 0 2 0 0 

1986/8 2 0 0 2 0 0 

0 0 0 0 

12 0 0 Z3 0 0 

0 0 0 0 

11--------11 .,=~·,,, ,•. ,,,,,.,,...,,, ::i:\ 1986/8 0 0 0 0 

~T·d>· 1986/8 2 0 0 2 0 0 

,t~1~r~W:f\t:\ 198616,8 9 0 D 15 0 0 
•'-· 

35 0 D 35 0 0 . ·-, ..... . 
..•~'.:}\fd' •} 1986/8 0 0 0 0 

0 0 0 0 

10 0 0 20 0 0 

0 0 0 0 

0 0 0 0 

TOTAL DISCRETE 83 0 0 111 0 0 
WELLS/SAMPLES 

0 0 0 0 

0 0 0 0 

2 0 0 3 0 0 

2 0 0 2 0 0 

17 0 0 33 0 0 

V)/~;; ::_:_ :,.:;'.: -~ -=~:-· =)})tq:; 19861a 2 0 0 2 0 0 

i:;~ii~i\t:+:c' 1986/8 0 0 1 0 0 

12 0 0 23 D 0 

11 0 0 24 0 0 

1986/8 0 0 0 0 

1986/8 0 0 0 0 

1986/8 2 0 0 2 0 0 
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PESTICIDE SANPI.IIIC II TIE STATE ~ WAISAS 

CF luoaeturOfl) '•tss,atmt0ii\t 
:. ""' :.'.i}i:,:,,, ::: 

".. ,. 

TOTAL 0 l SCIETE 
I.ELLS/SAMPLES 

1986/6.a 

1987/1!1 

1986/1!1 

1986/8 

191!16/6.8 

1986/1!1 

1985/5.8 

1986/8 

191!16/6,8 

1985/3,5, 
l!I 

19116/8 

19116/8 

1986/8 

191!16/6.e 

1957/8 

9 

!5 

10 

,1, �

2 

4 

e 

1 

2 

2 

17 

2 

12 

11 

2 

9 

35 

0 0 15 0 0 

0 0 35 0 0 

0 0 0 0 

0 0 0 0 

0 0 zo 0 0 

0 0 0 0 

0 0 0 0 

0 0 ,.... 0 0 

0 0 2 0 0 

0 0 4 0 0 

0 0 0 0 

0 0 0 0 

0 0 l!I 0 0
II II 

0 0 0 0 

0 0 0 0 

0 0 3 0 0 

0 0 2 0 0 

0 0 33 0 0 

0 0 2 0 0 

0 0 0 0 

0 0 Z3 0 0 

0 0 24 0 0 

0 0 0 0 

0 0 1 0 0 

0 0 2 0 0 

0 0 15 0 0 

0 0 35 0 0 
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PESTICIDE SAll'l.1115 II TIE STATE OE AIIWISAS 

....... ,...�
I.S h :,.-.- t?Jtrt ,... ,.... 

..,. <+.;,; . ,. . 

i}i(L ,., ,...' / ,,;.. j['i ..... 
.·::.:_;::'·" ,.. •,';',,:/• 

'::ii •:, ··. ........ �,. <,; '" .,,.,, /":..-,•,•.' h ff}
!:ii ··•·· 

(L iruron) 0 0 0 0 �

0 0 0 0 �

10 0 0 20 0 0 �

0 0 0 0 �

0 0 0 0 �

TOTAL DISCRETE 111 0 0 168 0 0 
WELLS/SAMPLES 

1986/8 0 0 0 0 

0 0 0 0 

2 0 0 3 0 0 

2 0 0 2 0 0 

1985/5.8 17 0 33 0 6.9 

1986/8 2 0 0 2 0 0 

1986/8 0 0 0 0 

1986/6,8 12 0 0 23 0 0 

1985/3,5, 11 0 0 24 0 0 
a 

\-i· fffr . ···.· ..... . 1986/8 0 0 0 0 

0 0 0 0 

2 0 0 2 0 0 

9 0 0 15 0 0 

>c:<N,rn,,•,,,,,;,-c 1987/8 0 0 35 0 0 

jf~::iffi\[f~;}fftfr}t 1986/8 0 0 0 0 

1 0 0 0 0 

10 0 0 20 0 0 

0 0 0 0 

0 0 0 0 

TOTAL DISQETE 111 0 168 0 6.9 
WELLS/SAMPLES 
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P£STJCJDE SANPl.1115 JI TIE STAT£ Of AIIICAIISAS 

<: ~~ :-:: :"::n~rv tf< 

p 

rJtt(tHi.:ttJ~fit/iJ~jf~-; 

lt/El~\11~, 
;;;; 
.... ....... . 

1986/8 1 0 0 0 D 

1986/8 

1986/6,8 2 

0 

0 

0 

0 3 

0 

0 

D 

D 

1986/8 2 D 0 2 0 0 

1986/8 2 D 0 2 0 0 

1986/8 

12 

D 

0 

0 

0 23 

D 

0 

0 

0 

-:···:-·_ •:•: .~: ti 

·::-tcN•~n:}:~ ;~ n?+f~5f 

1986/8 

1986/8 

1986/8 

1986/6,8 

2 

9 

D 

D 

0 

D 

0 

0 

0 

0 

2 

15 

0 

0 

0 

0 

0 

0 

0 

0 

1981/8 

1986/8 

35 0 

0 

0 

0 

35 0 

0 

0 

0 

1986/8 0 0 0 0 

10 D 0 20 0 D 

1986/8 0 0 0 0 

1986/8 0 0 0 0 

TOTAL DISCRETE 
I/ELLS/SAMPLES 

83 0 0 111 0 D 

1986/10 2 0 0 2 0 0 

' 0 0 4 0 0 

1986/10 0 0 0 0 

1986/10 0 0 0 0 

TOTAL DISCRETE 
IIELLS/SAIIPLES 

8 0 0 8 0 0 

0 0 0 0 

0 0 0 0 

z 0 0 3 0 0 

2 0 0 2 0 0 

6-AR-16 �



PESTICIDE SAIIPLIIICI II TIE STATE Off MUIUS 

ua;n:ii:friia.t,f};.:1 :~,.1~;itf!i':i' 

t~rmt~ Iti1iii\}ll !~i- ~1] }l1~il~1~;
.: 111~! :iii~ 

(Procenil) 1985/S,8 17 0 0 D 0 0
\ff .·:·:·-:.. :.,...._.:.,,;.·..,.:._.:.:. -··>· 

1986/8 2 0 0 2 0 0 

0 0 0 0 

1986/6.8 12 0 0 23 0 0 

1985/3,5, 11 0 0 24 0 0 
8 

......... 1986/8 0 0 0 0 
.. 

1986/8 0 0 0 0 

1986/8 2 0 0 2 0 0 

1986/6.8 9 0 0 15 0 0 

1987/8 35 0 0 35 0 0 

0 0 1 0 0 

0 0 0 0 

1986/6.8 10 0 0 20 0 0 

0 0 1 0 0 

0 0 0 0 

TOTAL DISCRETE 111 0 0 168 0 0 
WELLS/SAMPLES 

GRAND TOTAL 119 0 176 0 
DISCIIETE 
WELLS/SAMPLES I I 
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STATE DF AIIDIISAS 
loELLS n aurTT 

e·•~;~i•?:
• CIWTAllllKflCIN ·•••

•?•tlUIIEii.;ci('IEu;b 

0 D D 0 0 D D D D 0 D 

0 D 0 0 0 D D D D 0 0 

d·dii~~············ 0 D 0 0 0 0 0 0 0 0 

.·tHci:.,..;·••··.•.••• 2 0 0 0 0 0 0 0 0 0 0 0 

2 0 0 0 0 0 17 0 0 1 D 

0 D 0 0 0 0 0 0 D 0 0 

2 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 ,, 0 0 0 0 0 

0 0 0 0 0 11 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

2 0 0 0 0 0 0 0 0 0 0 0 

28 0 0 0 0 0 16 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

4 0 0 0 0 0 0 0 0 0 0 0 
.:.- -·:.::; =:;;•.,.::::.
fPern-Y; 

,·-:
·• 

::-:-. 
.. ,,. 0 0 D 0 0 D 0 0 D 0 0 

0 0 D 0 0 0 0 0 0 0 0 

D 0 0 0 0 0 10 0 0 0 0 D 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

, 0 0 0 0 0 0 0 0 0 0 0 

53 0 0 0 0 0 66 0 0 0 

• NFU • ICnolll, or Suspected No,._l Field Use 
PS • Know, or Suspected Point Source 
UIUC • Unltnown 

6-AR-19 
Preceding page blank 



Well Sampling ~ County 


(Total Number of Wells with Pesticide Detections/ Total Number of Wells Sampled) �

Louisiana �
Pesticides Detected 

Alachlor 
Cyanazine 

} 
Total Wells Sampled 

per County 

•IIBII 
> 10a0 

501 to 1000 
~ 101 to 500 
IZJ 51 to 100 
D. l to 50 
D No ~ells sampled 
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LOUISIANA �

OVERVIEW OF STATE LEGISLATIVE AND ENVIRONMENTAL POLICIES 
REGARDING PESTICIDES IN GROUND WATER 

In 1988, the Louisiana Legislature voted to give the Louisiana Department of Agriculture 
and Forestry jurisdiction over pesticides regulations and permitting. The overall 
responsibility for ground-water monitoring and protection lies with the LouisiaIL'i 
Department of Environmental Quality. Therefore, these two departments are working 
closely together in an effort to determine the extent of pesticide intrusion into the ground
water supplies of the State. 

REPORTED STu"DIES OF PESTICIDES IN GROUND WATER 

Calhoun, H. F., Ill, Director, Pesticide and Environmental Programs, Louisiana Department 
of Agriculture & Forestry, Tel: 504-925-3763. 1987 Swvey or Louisiana Ground Water for 
Pesticides. Study conducted in 1987. (Reported 1988, 11 pp.) 

Primazy Objective 
As a follow-up to the U.S. Environmental Protection Agency's National Survey of Pesticides 
in Ground Water, water samples were collected from 12 wells throughout the state, and 
analyzed for pesticides which are regularly used on crops grown near the wells. The purpose 
of this study was to determine if the ground water in Louisiana has been contaminated with 
pesticides as a result of agricultural practices. 

PesiiJl 
During August and September of 1987, water samples were collected from one well in each 
of the 12 parishes listed in Table 1, and analyzed for pesticides which are regularly used on 
crops grown near the wells. The well sites were selected based on aquifers, soil types, crops 
grown, and associated pesticides. 

Six of the samples were taken from private water wells located on farms, and 4 were taken 
from public water wells located on Louisiana State University Agricultural Center Research 
Stations. One sample was taken from a private well located at a commercial 
applicator/pesticide dealer's site, and the remaining sample was taken from a private, rural, 
residential water well that the owner felt had been contaminated. Data regarding the 
number of persons served by each well and the water uses are documented in the following 
Table 2. 
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Table 1. Major crops grown in the parishes sampled for the Louisiana ground water survey 

Sample 

1 Morehouse 
2 Caldwell 
3 Franklin 
4 Tensas 
5 Bossler 
6 Natchitoches 
7 Avoyelles 
8 Tangipahoa 
9 Acadia 
10 Iberia 
11 Lafourche 
12 Plaquemlnes 

Major Crops 

Cotton. Soybeans, Rice 
Cotton, Soybeans 
Cotton, Soybeans 
Cotton, Soybeans 
Cotton, Soybeans, Cattle 
Cotton, Soybeans, Cattle 
Com. Cotton, Soybeans, Sweet Potatoes 
Dalry Cattle, Nursery Plants 
Rice, Soybeans 
Sugarcane 
Sugarcane 
Citrus, Vegetables 

Table 2. Well dlscrlptJons for.the Louisiana ground water survey. 

Sample 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

Number of �
Persons Served �

20 
4 
2 
0 
0 
0 
6 
20 
5 
20 
10 
4 

Drinking, cooking, bathing 
Drinklng,cooktng,lrrlgation 
Drinking, cooking, bathing, Irrigation 
Irrigation, water llvestock 
Irrigation, water llvestock 
Irrigation, water llvestock 
Drinking, cooking, bathing 
Drinking, Irrigation 
Drinking, cookng, balhlng 
Ortnldng, cooking, bathing, Irrigation 
Drinking, washing 
Bathing 
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Table 3. Detection limits for 22 pesticides analyzed by GLC. 
Pestk;k:le Limit of Detection Cppbl 
actfluorfen 0.83 
alachlor o. 11 
aldlcarb 30.00 
atrazine 0.41 
bentazon 0.41 
bromacil 0.42 
butylate 0.38 
carbofuran 9.60 
cyanazine O. 15 
oc~ ~~ 
diphenamid 0.52 
dicamba 0.01 
dinoseb 0.16 
diuron 1.70 
fluometuron 3.70 
methomyl 3.90 
metolachlor 0.28 
metrtbuzin o.~ 
picloram 0.26 
slrnazine 0.84 
terbacil 0.42 
2,4,5-T 0.05 

Results and Conclusions 
The laboratory results indicate that pesticides were found in 2 of the 12 samples. Cyaoaziae 
and alachlor were detected in one well each from Morehouse Parish and Franklin Parish 
respectively. Both wells were private drin1ciag water wells located on farms. Concentrations 
were below the EPA established standards for these pesticides. Toe samples were also 
analyzed for nitrates. Nitrates were found in 4 wells located in Natchitoches, Tangipahoa, 
Lafourche, and Plaquemines Parishes. The sample collected from Plaquemines Parish was 
in excess of the EPA established MCL for nitrates. 

The authors concluded that conditions exist within the State of Louisiana that allow 
pesticide to contmainate ground water. The results of the 1987 survey indicate that 
pesticides have containated ground water in trace amounts in northeast Louisiana 
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P£STIC1DE SNPI.JIG II T1IE STATE OF UIJISIAIA 

I 

1987/9 0 

1987/9 0 

1987/9 0 

TOTAi. DISCRETE 3 
0WELLS/SAMPLES 11 I 

1987/9 0 

1987/9 0 

1987/9 0 

3 0~ 
1987/9 0 

1987/9 0 

1987/9 0 

1987/9 0 

1987/9 0 

1987/9 0 

1987/9 0 

7 0TOTAL DISCRETE II I 
WELLS/SAMPLES . . ~ 

1987/9 I 0 

0 

1987/9 0I 
TOTAL DISCRETE 0 
WELLS/~PLES 

0 

0 

0 

TOTAL DISCRETE 3 0 
WELLS/S~PLES 

0 0 0 

0 0 0 

0 0 0 

0 s 0 
0 IIll 

0 0 0 

0 0 0 

0 0 0 

0 s 0 0

II D 
0 0 0 

0 0 0 

0 0 0 

0 O.Z8 

0 0 0 

0 0 0 

0 0 0 

7 0 0.28 

0 0 0 

0 0 0I I i 
0 0I 0 II 
0 • 0 D 

0 0 0 

0 0 0 

0 0 0 

0 3 0 0 
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PESTICIDE SAIFLIIIG II TIE STATE Of UIJISIAM 

iif\:~:~;;•;;;•:.·t ··.·······i\\Y•••i\O: 
101 

._••·•~_.••.•• _···~-········;1_·:_·_•._:_·•. ..'.. :_:_· •. .•. ~_'.:J;ft~~... ••.·••-·.;_'._·_ _ -.· '.t_..i.-.~ H&Eij~;:i~ t 111trt01is ; 
. < ;.·..•.·.·.·.·····.·..·_;,.·'·.·.·.. •.•.·.:....•.. :._. ·.•:.:•·........ ::.:.._·.•.-•.i_i~;r •�: .. •:•(;\ 

0 0 

II ,nT.u 01 0 0 0 0
II WELLS/ 

twtyl,til > ··· ·. .~do:; Y 0 0 0 0 I I 
TOTAL DISCRETE ·-·~ II 0 0 0 0 
I/ELLS/SAMPLES D 

,..•... .•. bmr_··.___.,._•·.• :;.;;CN>-Lc-r--.~·:~!-<...r~~-:"":"'-:'--t~~!!!:!!==$:=:===!=:!!!!!:;:l==:!!!!=!i==:!i:!:!i===~!!:===~I·.c._r_ .... ·-·•:-:.......--1,~.....• ..... l ... � 0 �

0 �

TOTAL DISCRETE II 2 0 0 2 0 � 0 
I/ELLS/SAMPLES � Ill 

:_:~_:_:_:::;..:;;:.-; .. ::·.::···.::::·· ..·.' -···- :--·· :-·-··---'.······ -.-.. �
·.e ·-··· ..................···•.-·::.·-111 ai,Ei ·> 1987/9 0 0�0 0 

0 0 0 0 

0 0 0 0 

0 0 0.18 

0 0 0 0 

0 0 0 0 

,TOTAL DISCRETE 6 0 6 0 1 0.18 �
I/ELLS/SAMPLES �

0 0 � 0I 
0 0 � 0

II 
1987/9 0 0 0 0I 

0 0 0 0 

1987/9 0 0 0 0 

1987/9 0 0 0 0 

0 0 0 0 

TOTAL DISCRfTE 3 0 0 3 0 � 0 
I/ELLS/SAMPLES 

0 0 0 

o=
TOTAL DISCRETE � 0 0 0I �

0 

WELLS/SAMPLES 
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P£STICl0E Ull'I.IIIG II TIIE STATE OF L.aJISllllA 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

iiAi8ih~iieii 1987/9 0 0 0 0
11--------11 

•,CQi.;ff V 19a119 0 0 0 0
11--------ll

·•uiiSAs·•t;: ;,••. 19s119 0 0 0 0 

TOTAL DISCRETE 9 0 0 9 0 0 
IIELLS/SANPLES 

1987/9 0 0 0 0 

1987/9 0 0 0 0 

1987/9 0 0 0 0 

1987/9 0 0 0 0 

1987/9 0 0 0 0 

1987/9 0 0 0 0 

1987/9 0 0 0 0 

1987/9 0 0 0 0 

TOTAL OISCaETE • 0 0 a 0 0 
IIELLS/5AMPLES 

1987/9 0 0 1 0 0 

1987/9 0 0 0 0I I I
ITOTAL DISCRETE 2 0 0 2 0 0 

"1:LLS/SAMPLES 

,1987/9 0 0 0 0 

,1987/9 0 0 0 0 

1987/9 0 0 0 0 

1987/9 0 0 0 0 

1987/9 0 0 0 0 
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P£STIC1D£ SAIPLIIG II TIE STATE OF UIJISIAIIA 

··<sit:t•'1id11i.irs·.Df / c·t··;·J~iWiiif1@i 
· ~~rM 1[J!t~tt:i 1c»t4t ._? ~-it ijt'.?
.•.;\ELLS·•, ··•.JIOSJJM•, MLfS? i'l:tl}i; 

(Metolachlor> 0 0 0 0 

0 0 0 0 

TOTAL DISCRETE 7 0 0 7 0 0 
YELLS/SAMPLES 

0 0 0 0 

0 0 0 0 

~~~;,~!!~~:~E I Ill 3 

D 

0 

0 

0 II 3 

0 

0 

0 

0 II 
IF·=i=le==l°"=···=a,a····•..r..t.,•••==··•·a1,l:F·=fJJ1=c.=•·~=';=='kc,=="·==>==·•==··l=,98====7'==9=::illi====t==o~=o=l:I'....,....=-==t=,:=o~i=o:::::::::Cll--_-=-==1111111

•A•a, DISCRETE 0 0 0 0 
/SAMPLES 

I 

I �
198719 D 0 0 0 �

1987/9 0 0 0 0 �

1987/9 0 0 0 0 �

TOTAL D!$CRETE 3 0 0 3 0 0 
WELLS/SAMPLES 

1987/9 0 0 0 0 

1987/9 0 0 0 0 

1987/9 
. 

0 0 0 0 

3 0 0 3 0 0~!l �
GlANO TOTAL 12 0 2 12 0 z 
DISCRETE 
WELLS/SAMPLES • 
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STATE Of LGJISIAIIA 
!ELLS IY PAIISII 

(i: ····· •··•·· •.. \ �
.., Q:llt?AMUIATl~• , ••••· 

• .(lftl!IIEltOf Sla.U!lf . 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 D D D D 0 

.C.la:;fa •····· � 0 0 0 0 0 D 0 0 D 0 0 

0 0 0 0 0 0 0 0 0 

··••r~fa<····· 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

D D 0 0 D 0 0 0 0 0 0 

9 0 2 0 0 0 3 0 0 0 0 2II ~ m 
• NFU•ICnown or Suspected Nonml Field Use �

PS =Known or Suspected Point Source �
UNIC=Olknown 
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Well Sampling by County 

(Total Number of Wells with Pesticide Detections / Total Number of Wells Sampled) 

New Mexico 

Total Wells Sampled 
per County 

• > 100e �
B!§! se: to 1000 �
E:'.il 1e1 to 500 �
IZl 51 to 100 �
Cl 1 to 50 �
D Ne wells sa~pled �
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NEW MEXICO �

OVERVIEW OF STATE LEGISI.ATIVE A.'ID ENVIRONMENTAL POLICIES 
REGARDING PESTICIDES IN GROUND WATER 

New Mexico's Environmental Improvement Division (EID), part of New Mexico's Health 
and Environment Department, and the New Mexico Department of Agriculture have long 
been concerned about potential ground-water quality impacts resulting from pesticide use. 
New Mexico's Regulatory Order Number 5 was adopted pursuant to the Pesticide Control 
Act to control the use and disposal of pesticides. Although Regulatory Order Number 5 does 
not include specific provisions to protect ground-water quality, such provisions may be added 
in the future. The State Engineer Office bas general supervision of the state's waters and 
has authority under several statutes to control activities affecting ground water. Toe State 
Corporation Commission administers several rules and regulations which have peripheral 
relevance to ground-water quality. 

According to a 1986 report by the EID, monitoring of ground water for pesticides has been 
limited. Samples from public water wells taken as part of monitoring performed under the 
Safe Drinking Water Act (SOWA) have been analyzed for endrin, lindane, metho:xychlor, 
toxaphene, 2.4-D, and 2,4,5-TP with no positive findings. 

The EID began testing for fumigants in ground water in 1984. Two fumigant constituents, 
EDB and EDC have contaminated ground water as the result of gasoline spills. Otherwise, 
as of 1986, no fumigant biocides bad been detected in New Mexico ground water. 

Biocide analyses of ground water have been conducted as part of state hazardous waste and 
federal "Superfund" programs. According to the EID report, most analyses were negative. 
Minute quantities of BHC and DDE were detected in shallow ground water in an area 
where shallow ground water was also contaminated with petroleum products. PCP was 
found in shallow ground water near a timber handling facility. 

The EID report identified carbamate pesticides as a priority for testing; particularly aldicarb, 
and carbofuran, which have been used heavily in certain areas of the state. Picloram was 
also identified as a top priority for testing. Moderate priority has been given to testing for 
carbaryl, disulfoton, methomyi monochrotopbos, oxamy~ PCP, and tebuthiuron. Toe State 
Scientific Laboratory Division has since developed the capability to conduct analyses for 
carbamate pesticides. 

No specific studies of pesticides in New Mexico's ground water were available at the time 
of this report. 
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Well Sampling ~ County �

(Total Number of Wells with Pesticide Detections/ Total Number of Wells Sampled) �

Oklal~oma 
......... �

:f~{{/
•,•,•,•,•,•,•,•,•. 

Total Wells Sampled 

per County Pesticides Detected �

• None> 1000 �
m 5e1 to 1000 �
[Z) :01 to 500 �

·1:21 51 ~o 100 �
D 1 to 50 �
D No wells saraoled �
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OKIAHOMA �

OVERVIEW OF STATE LEGISLATIVE AND ENVIRON:MENTAL POLICIES 
REGARDING PESTICIDES IN GROUND WATER 

The Oklahoma Department of Agriculture began development of a ground-water monitoring 
network in 1984 in response to concerns that, despite tight government regulations to control 
the misuse of pesticides, the proper use of pesticides in agriculture in the state might be 
contributing to ground-water contamination. The network of wells was derived from lists 
containing over 1400 wells originally selected and sampled by the Oklahoma Water 
Resources Board, the U.S. Geological Survey, and the Oklahoma Depanment of Health. 
Only wells located in alluvium and terrace soils were selected, and, using other specific 
criteria, the number of wells included in the ground-water monitoring network was reduced 
to 67. The network was used to monitor 26 agricultural chemicals in 1986. 

Specific Ground-Water Quality Standards were established in 1989 by the Water Quality 
Division of the Oklahoma Water Resources Board. In addition to requirements for 
monitoring industrial contaminants, the standards required that all pesticides included in the 
Clean Water Act, Section 307(a) be monitored. 

REPORTED STUDIES OF PESTICIDES IN GROUND WATER 

Marak, Joseph, Plant Industry Division. Oklahoma State Department of Agriculture, Tel: 
405-521-3864. Exploratory Study on the Extent or Groundwater Contamination From 
Agricultural Use of Selected Pesticides in Oklahoma. Study conducted from 1986 through 
1987 (Final Report April 1987, pp. 38). 

Primazy Objective 
Toe objectives of this study were to: (I) determine the extent of ground-water 
contamination in alluvium and terrace aquifers from past and current agricultutal use of 
selected pesticides in Oklahoma; (2) determine if agricultural pesticide usage poses a threat 
to ground water; (3) contribute to the development of a national water quality data base; 
(4) develop recommendations for pesticide regulations in Oklahoma; and (S) make 
recommendations for further monitoring. 

Desi~ 
A network of 67 wells was developed based on the following criteria: (1) soils favored the 
leaching of possible contaminants; (2) known pesticides had been applied; and (3) well 
construction was sufficiently adequate to preclude direct contamination by surface waters. 
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Wells were distributed across most of Oklahoma, and 41 of the 77 counties were 
represented. Sixty-five of the 67 wells, including 50 drinking water wells and 15 livestock 
and irrigation wells, were sampled for the following pesticides, based on suspected 
contamination: 

Pesticide No, Wells Pesticide No, Wells 
Acephate 2 Dicamba 4 
Alachlor 1 Dimethoate 1 
Aldicarb 5 Disulfoton 1 
Atrazine 6 Ethyl parathion 19 
Atrazine + Fensulfothion 1 
Metolachlor 1 Malathion s 

Azinphos-methyl 1 MCPA 1 
Benfluralin 1 Metolachlor 1 
Bromacil 1 Metribuzin 1 
Carbofuran 12 Picloram 3 
Chlorothalonil 1 Simazine 1 
Chlorpyrifos 2 Tebuthiuron 1 
2,4-D 22 Terbutryn 1 
Diazinon 2 Trifluralin 8 

Water sampling procedures were developed using the "Handbook for Sampling and Sample 
Preservation of Water and Wastewater" EPA-600/4-82-029 as the basic reference. Samples 
were analyzed by the Oklahoma Depanment of Agriculture Laboratory, using GC/ECD 
with GC/MS as a confirmatory method. Specific limits of detection were not established 
for the 26 pesticides tested (although it was indicated in later correspondence that they 
ranged from 0.01 ppb to 1 ppb). Instead, water samples were spiked in the laboratory with 
varying levels of pesticides (from 0.025 ppb for dicamba to 73.0 ppb for chlorpyrifos) and 
recoveries were reported. Recoveries ranged from 27.0% for chlorothalonil to 122.9% for 
trifluralin. 

Results and Condusiom 
None of the pesticides listed above was recovered from any of the well samples collected 
in this study. The investigators concluded that there was no reason to suspect that 
pesticides, when properly used for agricultural purpose, would pose a current threat to 
Oklahoma ground water, and that pesticide enforcement, rules, regulations, laws, and label 
restrictions were adequate at that time. 

6-0K-4 �



PESTICIDE SAMPLING 1• TIIE St.AT£ Of IIICUIIIM 

.· : . -:·:-·--_.. . . 
'. ; :-:: :_:-- ,.·_;_.: : 

. . ::··..-._;: '.: . :•-- ·•· .. .. lol'.U.WIA.fS . •.. SMPL[ R£SULTS • RANGE Of 
• .·. f·--·.. �

..• ·. COIICEII·
PESTIC!OE ccurrY· l:IAT[ TOTll.·•···· •• .. t'of TOTAL ; # 0F . · TIIAT Jl»IS 

.· ' 
1oEU$ . POSUM .t.ul't.ES POC fll \II! . . • · "'8/l} 

·. .. UIQ'lEO . . WEU.S> I· ·-. . WPI.ES • 
. . 

. •···• YEAR/ 
· · . · • .•. . JIOIITlt . :_·:_. . 

...·. 

. • 

. . .mvu·:_ : ··.- ·:_-. =- .. � 1986A 2 0 0 2 0 0 

1986 2 0 D 2 0 D 
... ·· . 

OK)CTA,i· -- -- . -· .=: 1986 3 0 0 3 0 0 
. .CIMAUClf .·• ....••. � 1986 2 0 0 2 0 0 

•. ' 
Ct.MUID ·· .. • 1986 2 0 0 2 0 0 

..:·-: -_!::(--.:-: .·:·ca£Er. - - ·--·--· ._ . 1986 0 0 1 0 0 

DEWE'I' • • · 1986 3 0 0 3 0 0 

1986 0 0 0 0 

1986 0 0 0 0 . .. 
JI.IIGFI SIIE'll .......• • � 1986 0 0 0 0 �

.. ··.····· ....... ; .. �
MJOIL · ··•· •·•·••••• .<. 1986 0 0 0 0 

1986 0 0 0 0 

1986 0 0 0 0 

1986 0 0 0 0 

TOTAL DISCRETE 22 0 0 22 0 0 
WELLS/SAMPLES ICJ 

I 
1986 0 0 0 0 

1986 0 0 0 0 

TOTAL DISCRETE 2 0 0 2 0 0 
I/ELLS/SAMPLES 

,0 0 0 0 

"" 11
TOTAL DISCRETE 0 0 0 0 
I/ELLS/SAMPLES I I I 

1986 0 0 0 0 

1986 0 0 0 0 

1986 0 0 0 0 

1986 2 0 0 2 0 0 

TOTAL DISCRETE 5 0 0 5 0 0 
I/ELLS/SAMPLES 
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PEST ICl DE SM>I. I IIG II TIIE STATE Of Dn>IIIM 

·: .:. ;._,: 

..•.. < J. f .y. .... ... · I ; ..-.•:.;..·- .·.· . .. i i' ····· ..· ·. � . 
PJ:STICIOE ·... etwl1' <DAT£ 

· . 
. · 

. 1::_._, ::

.+ )i TEAR/.... . ..·.·.·• .. . . .) � •i • · IDITII: 

· .. 
. 1986 0 0 0 0 

1986 0 0 0 0 

1986 2 0 0 2 0 0 

1986 0 0 0 0 

1986 0 0 0 0 

M.ISl'OGEE •. 1986 0 0 0 0 �

TOTAL DISCRETE 0 0 0 0 �
\/ELLS/SAMPLES '~======~~:p::=iii:57~;;;;;;;;;;;; � I~ 
.t.rlrc,f,cie~matt,yl . ii �·~ '. 'L 1986 I 0 0 I 0 0 Ill I11===1-~11:)==I~====lTOTAL DISCRETE 0 0 0 0 �
IIELLS/SNIPLES � ~, � IC] 
a:«,effri , < \ 11 MCO.Ailt , • ;: 1986 11 0 0 0 0 �

1 0 0 0 0�TOTA" DISCIIETE I � I 
~ 

I/ELLS/SAMPLES 

1 0 0 0 0I I I 
1 0 0 0 0 

1 0 0 0 0 

0 0 0 0 

1986 1 0 0 0 0 

1986 1 0 0 0 0 

0 0 0 0 

1986 1 0 •0 0 0 

,�1986 � 0 0 0 0 

1986 1 � 0 0 0 0 

0 0 0 0 

0 0 0 0 
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PESTICIDE Wl't.lllG II TIE STATE OF Cla.AIIIIA 

. ·.. ··' -_;_ ' � -_:: .. ·..·... �
·. . C ...... >.> ·,, ..•...... ><l,l[tl. 11~ ~ • / �
. � Cl:lllCa• 

DATE .ioril · f tbf\ . � TRAT!CIIS 
. \EU.I:• · ·. l'OSlTIW · WSILES:l'CTAL • •.·•.·•.•..••. •.•.•.L.,._ ....... ~1) ..�ir'..aT·.'1L.•··.·.·········· 

.· ... 
. ·. 

~J>lED i.(US .. SQPlES<•.. ·· 

1986 0 0 0 0 �

1986 0 0 0 0 �

TOTAL DISCRETE 12 0 0 12 0 0 �
WELLS/SAMPLES 

Cllloi-otlietOl\~l m-~- < :j � 1986 Ill 0 0 0 01~======:,
TOTAL DISCRETE 0 0 0 0 
,HL$/SAMPLES 

.. :- .- ... �
· Chl.,...,,,,; I fos ·• •· 0 0 0 0 �

1986 0 0 D 0 �

TOTAL DISCRETE 2 0 0 2 0 0 �
IIELLS/IW4PLES �

~l1tti~ < .•... ···. ····~·· 1986 0 0 0 0 �

1986 0 0 0 0 �

TOTAL DISCRETE 2 0 0 2 0 0 �
IIELLS/~PLES �

~l~ ...•··•··· � 1986 0 0 0 0 �

1986 0 0 0 0 �

1986 0 0 0 0 �

1986 0 0 0 0 �

TOTAL DISCRETE 0 0 4 0 0 �
WELLS/SAMPLES � ' �

1986 0 0 0 0 

TOTAL DISCIETE 0 0 0 0 �
11£LLS/SAMPLES �

0 0 0 0 

TOTAL DISCRETE 0 0 0 0 �
l.'ELLS/SAMPLES � ! I ~ 

0 0 

0 D 
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P£ST1 CIDE SNl'l llG Ill TIE STATE Of IICI AIOI,\ 

If---·'-·-··;..···;..··,;..··;..•··';..·;..·."·-!llf--L;.._>;..··;..;.._•••;..·•..••·_·· .....__ ·- ·::.u.:::· i-,.;,·.;.:".::•·s.w:::=·:.::LI::,'.··.::u::•=···='·:.:::rs:.:•..;.;<..:..i..::.III' CF.. _..;_,••,.-._··•f< .. ··_··-··~,1-......·•··.:t.t :..••••;;•ESA.:::··=.rs::···:.:,:;.;.••;;./~ , ~ •·
1�

PESTICIDE · ..· ••. ·. ·. CWIT't •...,.· ... •.•. Di.ti'. TOT.Al f Of JOro\t I ).# c,; � , ,>=~ 
. , ... . . i .,·•.·. ,' ileLU JIOStTM, SMPt.U >f>Cl&lJl. YI · .•. ·.l.>.• ,·. o.o1.·.·.· . ... 

I .· •• : ... •.· · : 'SMPl!tl' . : \l:US ' . C: , : , ·. s.MPlES ' : 
... 

'•:~ : .._:<t::':: 
1.• 

: � ····=::.::,_.. :. : . . .. . ·' . :. � 'MCI.. '·IICt.' 

. : ..·· ... : :�
tiala.tllioii· , , · ' ·. ·· 1986 0 0 0 0 �

1986 � 0 0 0 0 
-: ·::--:·-· _: ., ··::·:· -,-:.::·::"'::.:· 
. \IAliOIIER . . , , •. ' · ' , 1986 0 0 0 0 

1986 � 0 0 0 0ms ...•• <? •····•·... 

1986 � 0 0 0 0 

TOTAL DISCRETE � 5 0 0 5 0 0 
I/ELLS/SAMPLES II 

0 0 0 01.:::L ~IStaETE ..··, 11' El.US 
0 0 0 0 �

\/ELLS/SAMPLES . � B 
0 0 0 0 

0 0 0 0 B 
TOTAL DISCRETE � 2 0 0 2 0 0 
WELLS/SAMPLES II � I ~ 

0 0 0 0 

0 0 0 0I I II I I I 
1986 2 � 0 0 2 0 0 

0 0 0 0 

0 0 0 0 

1986 0 0 0 0 

1986 D D 0 0 

1986 D 0 0 0 

1986 D 0 0•D 

1986 � D 0 0 0 

1986 � D D 0 0 

1986 � 0 0 0 0 

4 0 0 4 0 

1986 0 0 0 0 

1986 0 0 0 0 
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•• 

P£STIC1DE SAll'LIIIG II TNE STAT£ Of ~ 

. .· 

. ·. . ·. ·. · .. . >·.•· •.....·, .. 
•.... . .. · l,IEU. ltESUlTS . :.· . ~LE RESUI.TS IWIGE OF. 

. � .... . . . � .... ..... l;OIICEll~•.·. _:,:
PESTICIOE .. 

··. 

!:WIT\' PATE � tOfM. I #Of / 'TOTAL# .. · ~F·· TU.TIDN$ 
IIEU.S . POSlTIWE. SNIPL(S ,UtllW ·~1)

' ... .. . SMPl£D··. 111:L!.S .·· . WPlES · . 

•. 

·.. . � . .· . � ... ..: ... 
. / YU.A/. ..... I. � > . ~: ., ·:····-•· . .. 

,_,·.· -,.·- .. -,,:- .··. : .. --.:·:::-::=::-: ·.. ··.-.-:. := . . 
····~·:. ~·· •n .. . . .< � IIOMTI! 

. ·•• •NCf' IICL ' . ····· JICl •••• 

(Parathion, ·iSl4~T~/··•••·.·,· ::-:-::.=.::: 1986 0 0 0 0 
. ··_-_:et~yl) 

'•··· ,. •,<. ..,.... 1g·~S,. . ,· :::._ i 1986 0 0 0 0I I I ~ I I 
TOTAL DISCRETE 19 0 0 19 0 0 �
WELLS/SAMPLES � II � I 

. ' ' .. ' .· .............. �.. 
~::··••·-· · ... 

:: .. :· .._: __ ·:::_._; •· 
. 1"'"'111:E . . ' . ········. 1986 0 0 0 0 

l>iclor... .. >•' •: •· �

1986 0 0 0 0 

. .... 
TOTAL DISCRETE 2 0 0 2 0 0 �
WELLS/SAMPLES �

. . 

l'ISiuzirw < ..··· .. It e11EIOl:E! • >I 1986 � II " 0 0 

TOTAL DISCRETE 0 0 0 0 �
IIELLS/SAMPLU � II � I I 
T~ha-Ol'I II·· aEit :.\)•.> 1986 I 0 0 0 0 

TOTAL DISCRETE 0 0 0 0 �
WELLS/SAMPLES � I � I 
,: : .. ,.,··.. ,_: _- _- :._._; .:: ..... ,.... 
TerhJtt'Yn. . . _-_. . -. -_ -:\ I lfA!tPEt . ? ( 1986 � I 0 0 0 0 Ill 
TOTAL DISCRETE 0 0 0 0 �
IIELLS/SAMPLES �

.•• Tf'tft~ltft {:·,..:)• ·i1iuid ( ?• A 1986 0 � 0 

0 � 0•· ''··-tr:r:•·· s:: n 1986 

0 

0 �

0 

0 

Ol'.~111 1986 0 0 0 0 

"•··· .,••' ••'\;) ?Ji 1986 0 0 0 0 ...., ,•:·,::.•. . ({ 
1986 0 � 0.. :Jr � 0 0 

1986 0 • 0 0 0 

1986 0 0 0 0 

maitr& 1986 0 D 0 0 

TOTAL DISCRETE a 0 0 a 0 0 �
WELLS/SAMPLES �

GRAND TOTAL 65 0 0 105 0 0 �
DISCRETE �
WELLS/SAMPLES �

A All datn ire 5pr;"" 1986. 
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STATE CW CICI AIIQM 
~LLS l'f man 

•. < •...... f . • . . ·.. · , . ._a, C •. • .·. ·••·•.··•· ·• .· ., ·... •· . : 

_........ :·:•••:-••-: i .••., T.'l'PB OF llllU$ / > \< ( 1->·· ~CE OF.�I 

•·. ~5~°' 
I:: 

...· .. 

11 
··•••·•"""'•• -·.·· •. _..Oll.;,..-U-.IIC-IK.. .•_""lil.""T-£2. •.......;.,,--_.....!Of-._ _--ITIJt-.-J-R.•••.-•• -T.-.\-i:.,_.;;.....;.;;.;..OT.;,.IE.;.···""R"".·•.••.;..;,.····""···"".•-l.l _ 

I·.· :•...·:• ::.·:--:-_ ..•.••.,... <TOTAL ~ ,c TOTAL ••• ! ...· <· .'roiat IFU,
• I• Sll>UI ll!Cl: .·,.11• wui:• 1 MCL .•.•IICI.; :SIIPI.O •11ci.· MCL . .. 

•PS 

..· 
• 

, IAIIC : . . . 

ae.~\···· ... 0 0 D 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

2 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

2 0 0 0 0 0 0 0 0 0 0 
.... ·· .. :·· .·. :'c.nadf8" •.· _:-· 0 0 D 0 0 0 0 0 0 0 
·: .:·.·--..... 
etiel'Olcff ••• · 0 0 0 0 0 0 0 D 0 0 0 

3 0 0 D 0 0 0 0 0 0 0 0 

0 0 0 0 0 2 0 0 0 0 0 
·.,::

i:t~tll'ld· ..•• 0 0 0 0 0 0 0 0 0 0 

0 0 0 C 0 0 0 0 0 0 0 

:·-···· •········...···(\· cnifa. < ... 2 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

:::•~::········· 3 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 2 0 0 0 0 0 

0 0 D 0 0 0 0 0 0 0 0 

}~~········ 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 D 0 0 0 0 0 0 0 0 
:-...... ·,;_....-.•:. ....,.,.. 
Jeffe!'SO\:•t 2 0 0 0 0 0 0 0 D 0 0 0 

0 0 D 0 0 0 • 0 0 0 0 0 

3 0 0 D 0 0 0 0 0 0 0 

t~··········•t? 0 0 0 0 0 0 0 0 0 0 0 

···~ <.?•···· 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 D 

2 0 0 0 0 0 0 0 0 0 0 0 
. 
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STATE Of C*1 AIIJIA �
IIELLS IT Cl:UITT �

.·' :,.,, .. :.,J .:.', 

:: 

aun,·, : 

.. 
.·.· PS.. I:~· 

r.--:: [: :_.--::::_-:..... ••••• ···. 

I .·· 

OUllhollllf .. 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 
.0s8"···_-- .. · ,. ·········__ ..· 

PMIIIN· 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

TlllM ..·•·. 2 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 
_··::::::'._; ::·:·::::::; ,: 

Waslllte :.•/ 2 0 0 0 0 0 0 0 0 0 0 0 

.•• >:<:<.:
Woodli:: -·---·-· . 2 � 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0.·............. , '· I �
lot.ti; ..• < 50 � 0 0 0 0 0 15 0 0 0 0 0Ill 

• NFU ~ Known or SU&pected NOnml Field use �
PS • Known or Suspected Point Source �
UNK • Unknown �

6-0K-12 �



Well Sampling by County 

(Total Number of Wells with Pesticide Detections/ Total Number of Welts Sampled) 

Pesticides Detected 

Arsenic Glyphosate Te2Cas
Atrazine Metolachlor 
Bromacil Picloram 
2,4-D Prometon 

2. 4-DB 2. 4. 5-T 
Di:::amba Tebuthiuron 
DiW'O:l Triclopyr 

Propazine 

Total Wells Sampled �
per County �

• > 1000 
E 501 to 1000 
~ 101 to 500 
CZI 51 to 100 
Q 1 to 50 
D No wells sampled 

6-TX-1 �



MALLAIRE
BlankPage



TEXAS �

OVERVIEW OF STATE LEGISIATIVE AND ENVIRONMENTAL POLICIES 
REGARDING PESTICIDES IN GROUND WATER 

ln 1987, the Texas Department of Agriculture (TDA) initiated a ground-water monitoring 
program. 1bis was in response to the recognition of pesticides as potential ground-water 
contaminants and concern about the potential risks that pesticides in drinking water may 
pose to human health. The goals of this program were to address the concerns on the 
potential effects on water quality from the leaching of agricultural chemicals, especially in 
private rural wells which are not protected under existing public water supply regulations; 
and to collect information that may indicate types of agricultural and pesticide use practices, 
hydrogeological characteristics and well information that may be associated with pesticide 
contamination of ground water. 

TOA is the lead State agency responsible for regulating pesticides. The Department's role 
in the protection of ground water is to ensure compliance with Federal and State laws and 
regulations, relating to pesticide distribution and use, through its pesticide registration and 
enforcement programs. TOA has primary enforcement responsibility for pesticide use 
violations under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). The 
agency is responsible for regulating the distribution and use of pesticides is mandated under 
the Texas Agriculture Code. 

REPORTED STIJDIES OF PESTICIDES IN GROUND WATER 

Texas Department ofAgriculture (Dec 1990) News Release-TDA Fmds Five Pesticides and 
Arsenic in One-Third or 60 Wells Tested in Six Texas Counties. Point of Contact: Max 
Woodfin, (512) 463-7664. 

Objective , 
This survey was a follow-up to 1987 and 1988 studies by TDA that found pesticides in rural 
wells. This round of sampling explored the extent of contamination which was previously 
found previously and its causes. Data are being analyzed to determine if regulatory action 
is required to prevent further contamination. 

DesiiQ 
Sixty wells were sampled in six counties during September and October 1990: 39 in Knox, 
six in Haskell, seven in Stonewall, six in Comanche, and one each in Howard and Martin 
counties. Each county is an area of significant agricultural production, shallow groundwater 
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and pesticide use. These areas were targeted for study because they have a high 
groundwater pollution potential from agricultural sources. . 

Laboratory work for pesticide and arsenic analysis was done by IDA Procedures routinely 
used to analyze water samples were capable of detecting more than 200 pesticides. The two 
wells sampled in Howard and Martin counties were also tested for arsenic. 

Results 
Twenty-one pesticide detections occurred in 18 of the 60 wells. Ten of the 18 were used for 
drinking water. Five pesticides were found. Prometon was found in 14 wells, atrazine in 
four wells, propazine in one well, metolacblor in one well, and dicamba in one well. Two 
wells contained both prometon and atrazine, and one well contained both atrazine and 
propazine. The majority of pesticide detections were at wells located on farmland near 
Knox City. 

In all but two wells, the concentrations of pesticides found were well below the safe drinking 
water levels established by the U.S. Environmental Protection Agency. Atrazine was 
detected in one well at levels higher than the acceptable level. The Maximum Contaminant 
Level (MCL) for atrazine is 3 ppb. The average concentration in the well was found to be 
17 ppb. Another atrazine-contaminated well had concentrations averaging 2.5 ppb. Both 
of the wells were used for drinking water. 

The levels of arsenic found in the two wells in Howard and Martin counties were at or 
below the MCL for arsenic (50 ppb). The average concentrations of arsenic detected in the 
two wells were 50.0 and 42.5 ppb. Both of the wells were used for irrigation purposes. 

Data are being examined to determine whether the contamination incidents are a result of 
normal pesticide application. 

The results of this study indicate that pesticides, especially prometon and atrazine, are 
affecting a substantial number of wells in the study areas. 

Note: Only the five pesticides identified by positive well detections from the News Release 
are listed in the State table. 

Aurelius, Lee A·, Testing for Pesticide Residues in Tms Well Water (1989) Texas 
Department of Agriculture. Studies conducted during 1987 and 1988. Point of Contact: 
Dr. Charles Ambrose, Texas Department of Agriculture, (512)463-7699. 

Primazy Objective 
The primary objective of the study was to evaluate the potential effects on rural water 
quality from the leaching of agricultural chemicals. 
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Desi~ �
The geographical scope of the survey was focused on a few areas of the State that were �
determined to be sensitive to ground-water contamination based on hydrogeological �
conditions and agricultural practices. �

The areas were selected for several reasons: �
1) �Near surface geology which might allow agricultural activities to negatively impact 

the quality of groundwater. 
2) � Portions of the areas are within the areas porposed by the Texas Water 

Commission in July 1986 as having or facing the potential for critical groundwater 
problems as related to overpumping or contamination. 

3) � Howard and Martin counties were targeted for further study after arsenic was 
found in wells (See TDA 1984 & 1988). 

4) � The Seymour alluvial aquifer has problems of nitrate contamination, which may 
be taken as an indicator of potential vulnerability to pesticide contamination of 
shallow rural wells. 

5) Portions of the area are classified as having high groundwater pollution potential 
according to DRASTIC analysis. 

6) � All areas have substantial agricultural production. 

The primary criteria for selection of individual wells included the following: (1) domestic 
use of water, (2) location of well near agricultural fields with a history of pesticide use, 
(3) presence of shallow water table (preferably less than 50 feet), (4) presence of soils that 
might be conducive to leaching or movement of agricultural chemicals into ground water, 
(5) protection of well from surface water runoff, (6) samples that could be collected near 
the wellhead before water passed through pressure tanks or prior to treatment, and (7) 
presence of high nitrate levels. 

T-o obtain information about the physical characteristics of the well and local cropping and 
pesticide use patterns, IDA employees conducted an interview with the well owner or other 
person living at or near the property where the well was located. A well inventory 
questionnaire, which consisted of a base of questions for IDA staff to measure or discuss 
with the interviewee, was filled out for every well sampled. 

Samplini Schedule 
Beginning in the spring of 1987, TDA conducted a pilot study to include testing of 75 wells 
located within Comanche, Haskell and Knox counties. Fiye wells were found positive for 
pesticides and were retested for confirmational purposes approximately six months later. 
Additional follow-up sampling in Haskell and Knox counties was carried out in August 1988 
and consisted of resampling three pesticide contaminated wells and collecting the first set 
of samples at an additional 13 wells. 

Other geographical regions of Texas were also studied as part of the survey during 1988. 
The study included testing of 100 wells located in Dawson, El Paso, Hidalgo, Howard, Lynn, 
Martin and Terry counties. 
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Analyses 
Pesticide analyses were conducted by IDA at the Pesticide Residue Laboratories located 
in Brenham and San Juan, Texas. The Brenham Lab tested organo-nitrogen. organo
phosphorus, and organo-chloride sample types using EPA Draft Methods #1 and #2. 
Methods used by the San Juan Lab included the EPA Draft Method #3 for chlorophenoxy 
herbicides, the PAM I, 212.2 test for carbamates, and the Silver Diethyldithiocarbamate 
method for total arsenic samples. 

Pesticides screened for in water analyses: 

ORGANO-NITROGEN 
TRIAZINES 
Atrazinc 
Cyanazinc 
Promcton 
Promctryn 
Propazinc 
Sima.zinc 
Vclpar 

UREA DERIVATIVES 
Bromacil 

CARBAMATE,S 
Aldicarb 
Aldicarb Sulfooc 
Aldicarb Sulfoxide 
Carbary! 
Carbofuran 
3-Hydroxycarbofuran 
Melhomyl 
Oxamyl 

PHENOXYS 
2,4-D 
2,4-DB 
2,4-DP 
Dicamba 
MCPA 
MCPB 
MCPP 
Picloram 
2,4,5-T 
Triclopyr 

ORGA."'10-PHOSPHATE,5 
Ac.ephatc 
Betasan 
Chlorpyrifos 
Demeton Methyl 
Demcton-S Sulfone 
Diazinoo 
Dilllethoate 
Disulfoton 
Disulfoton Sulfone 
Dyfonate 
Ethion 
Folcx 
Guthion 
Malathion 
Nemacur 
Parathion 
Parathion, Methyl 
Phosalone 
Profenophos 
Trithion 

ORGANO-HALOGEN 
Alachlor 
Aldrin 
Benclin 
Captafol �
Caplan �
Chlordane �
Chlorothalonil �
Cypermethrin 
DDE 
DDT 
Dicofol 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Ethalfluralin 
Feovalerate 
Heptachlor 
Heptachlor Epoxidc 
HCH, alpb.a, beta, 
delta, gamma �

Methoxychlor �
Metolachlor �
Norflurazon �
Oxyfluorfen �
~ 

Pendimethalio 
, Permethrin, cis and 

trans �
Propachlor �
Tralomethrin �
Trifluralin �
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Results and Conclusions 
Nine pesticides were detected in 10 of the 188 wells. Pesticides detected were 2,4,5-T, 
2,4-DB, metolachlor, dicamba, atrazine, prometon, bromacil, picloram, and triclopyr. Poor 
well construction, well location, mixing and loading practices, leaching as a result of normal 
use, and leaching combined with excessive rate of application were identified as potential 
causes of pesticide contamination of wells. 

In addition, of the 110 wells tested for arsenic, 38 contained measurable levels of the 
compound. Toe source or cause of contamination of indvidual wells was uncertain. 
Contamination could be due to arsenic-based pesticides, naturally occurring arsenic or a 
combination of these sources. 

Texas Department of Agriculture (1988) Investigation or Arsenic Contamination or 
Groundwater Occurring Near Knott, Texas. 

-,----=--~ (1984) Final Report on the Investigation of Arsenic Contamination or 
Ground Water Near Knott, Howard County, Texas (Project No. CI-8401). 

Point of Contact: Dr. Charles Ambrose, Texas Depanment of Agriculture, Stephen F. Austin 
State Office Building, 17th and Norh Congress Avenue, Austin TX 78701, (512)463-7699. 

Primacy Objective 
The objective of the studies was to identify the level and extent of arsenic contamination 
and to determine the sources and routes of contamination. 

Analytical Methodoloe;y for Arsenic Residues 
Analyses for total arsenic in water and soil samples at the TOA Laboratory (San Juan, TX) 
utilized the Wilver Diethyldithiocarbamate method. Graphite-furnace atomic adsorption 
and hydride-furnace atomic adsorption were the methods used at the TOH Laboratory 
(Austin, TX) to determine total and soluble arsenic concentrations in water, soil, and 
samples of cotton gin trash. The BEG Laboratory (Austin, TX) used the graphite-furnace 
atomic adsorption procedure to analyze water samples for total arsenic. Adsorption studies 
and analyses for arsenic species were also conducted at the USDA Laboratory, Beltsville, 
MD. 

Initial Study-Design: 
Toe initial study, conducted between December 1983 and February 1984, sampled 101 wells 
near the city of Knott in Howard and Martin counties. Additionally, three sites were 
selected for soil sampling and five sites for cotton gin trash sampling. The detection limit 
was 0.025 mg/L (25 ug/1]. 

6-TX-7 �



Samples from 99 of the 101 wells were not acidified with nitric acid prior to analyses by the �
laboratory. Thus, it is possible that a portion of the arsenic may have become insoluble and �
precipitated out. This may have resulted in lower analytical accuracy. Additional sampling �
of 22 of the 101 wells included addition of nitric acid. �

Results: �
The 23 contaminated wells found in the initial sampling were in an area immediately west, �
northwest, and southwest of Knott. Only two of the 23 wells were located outside a four�
mile radius around Guitar Gin on the west side of Knott. The highest concentration of �
arsenic found in water was from a well located southeast and adjacent to the abandoned �
Guitar Gin. Cotton gin trash was piled next to the well with some gin trash packed around �
the well as insulation. Local residents indicated that an old cotton burr pit, 15 to 20 feet �
below ground, was within 60 to 90 ft of the well. �

A pattern of contaminated wells occurred primarily west of Knott along FM 846, and north �
and south along the county road, one mile west of Guitar Gin. The four local cotton gins �
are located on or within a half mile of these roads. It was claimed by area residents that �
because of manpower and transportation limitations, gin trash was usually not hauled for �
any long distances from cotton gins unless requested. Furthermore, gin trash is dumped on �
piles in fields, or on the edges of fields when the soil is wet, and may set for months before �
it is spread on the soil. This may result in high localized concentrations of arsenic in contact �
with the soil. Additionally, when gin trash is spread on the soil with disks, it may not be �
distributed evenly across the field and high localized concentrations of arsenic may still �
occur. It is likely that it may be stacked and spread over only five or 10 percent of the area. �

It was also discovered during the investigation that some well owners were using gin trash �
as winterizing material around their wells. Thus, it is conceivable that arsenic could readily �
enter the completed wells. The sites at which this occurred were not well-documented, �
however it was estimated that gin waste was packed around the plumbing of the well �
annulus at approximately 10 percent of the 101 wells. �

The groundwater predominantly flows in a southeast direction, approximately parallel to FM �
2230. Two groups of contaminated wells were closely parallel to the direction of �
groundwater movement, the group of wells along the county road and the group of wells �
near Knott Co-op Gin and Guitar Gin. A single area could not be identified, however, as �
the source of overall contamination. �

Statewide and Hi&b Plains Re~on Surveys-Design: �
In March 1984, the Texas Department of Agriculture conducted a limited statewide survey �
to determine the extent of arsenic contamination of groundwater in Texas. In this study, 61 �
water wells from 16 counties [grouped into six areas] were sampled on the basis of proximity �
to cotton production, shallowness of wells, and permeability of soils. �

Wells were pumped five minutes before sample collection. Analyses were performed by 
IDA 
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Results: �
The only well in which arsell.ic was found above the 0.025 mg/1 detection limit was in �
Willacy County, where the total arsell.ic level was 0.033 mg/1. �

Hiib Plains Survey-Design and Results: �
As part of an independent study in cooperation with IDA, the Bureau of Economic Geology �
surveyed wells in the Texas High Plains to determine levels of arsenic, nitrate, and tritium. �
Concentrations were measured for 92 wells in 33 counties throughout the High Plains �
Region. The survey was carried out by BEG from December 1984 though July 1985. The �
detection limit for arsenic was 0.01 mg/1. Only one well, which was located close to Knott, �
near the county line between Howard and Martin counties, was shown to exceed the �
0.05 mg/1 tolerance level. The concentration observed in this well was 0.100 mg/I. 

Other wells surveyed in Howard and Martin counties, located much farther south and 
southeast of Knott, were not found to contain arsenic. Wells sampled to the north and 
northwest of Knott in the area of Andrews, Gaines, Terry, and Lynn counties bad levels of 
arsenic ranging from 0.012 to 0.035 mg/1. Another area, farther north and northwest of 
Knott in Hockley and Lubbock counties, also had elevated levels, with concentrations 
ranging from 0.011 to 0.017 mg/1. Wells in Swisher, Potter, Briscoe, and Armstrong counties 
in the northern part of the Texas High Plains also had elevated levels, with concentrations 
ranging from 0.011 to 0.017 mg/I. 

Beginning in May 1984, 10 sites in Howard and Martin counties were selected for soil core 
sampling. Samples from each site were analyzed for total arsenic and nine of the sites were 
analyzed for soluble arsell.ic. Ground-water samples were obtained from one soil core site 
and during drilling of a new water well at a local farm. Water from the soil core site was 
taken at the 12-125 ft. level and contained an arsenic concentration of 0.256 mg/1. The 
water obtained during the drilling of the new water well did not contain detectable arsenic. 

Analyses of Water Samples for Arsenic Species 
To clarify the source of contamination, additional water samples were analyzed for arsenic 
species in June 1984. A minimum of two waier samples from 10 wells were collected and 
analyzed for arsenic species. Samples were analyzed for arsenate, arsenite, cacodylate, 
methanearsonate and trimethylarsineoxide. Of these five compounds, the only species 
detected was arsenate. Based on these results and knowledge of the types of pesticides used 
around Knott, it appeared that the inorganic forms of arsenical pesticides, such as arsenic 
acid and calcium arsenate, were possible sources of conta"1ioation. Cotton gin waste, when 
containing high concentrations of residual arsenic, could also be a source of contamination 
when incorporated into the soil as an organic mulch, stored on the soil prior to 
incorporation, buried in pits, or used as insulating material around improperly completed 
wells. 

Arsenic and Nitrate Contamination of Selected Wells 
IDA also studied the variability of arsenic concentrations in individual wells over time. 
From the initial 101 wells, 17 were selected and monitored monthly from June to November 
1984. To determine if a relationship existed between high nitrates and arsenic levels in 
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groundwater, the wells were also analyzed for nitrates in May and September 1984. �
Additionally, monthly precipitation data were studied to determine if seasonal changes in 

arsenic concentrations were related to precipitation events. �

Of the 15 wells whlch exceeded the arsenic drinking water standard, four wells also �
exceeded the nitrate drinking water standard. The highest arsenic and nitrate levels both �
occurred in a well which was located adjacent to the abandoned Guitar Gin, where local �
residents claim that gin waste was buried. �

Results also showed that arsenic concentrations varied over time. Concentrations were �
found to be highest in a greater percentage of wells during September. At that time arsenic �
levels peaked ill seven wells. Arsenic acid is generally applied in October and November. �
Thus, it did not appear that the seasonal application was related to the higher �
concentrations observed during September. Due to higher precipitation during September, �
it was speculated that the rate of recharge and the amount of surface and subsurface runoff �
impacting open well bores may have affected the downward movement of residual arsenic. �

Special Requests �
Due to special requests from landowners in August and September, arsenic and nitrate data �
were collected for an additional nine wells near the Knott community. Seven wells had �
nitrate levels which exceeded the water quality standard. Five of the wells exceeded the �
water quality standard for arsenic. �

Results and Conclusions �
Ogallala Aquifer ground-water contamination near the City of Knott appears to be related �
to the long-term use of arsenical pesticides and cotton gin waste. Gin waste was found to �
contain high concentrations of residual arsenic from the cotton defoliant, arsenic acid. �
When waste containing high concentrations of residual arsenic is used as a soil amendment, �
arsenic may be leached out into the surrounding soil. �

The environmental characteristics of arsenic, combined with the soil and hydrogeological �
conditions, the long-term use of arsenical pesticides and cotton gin waste, and the local �
agricultural practices indicate that arsenic has the potential for movement through the soil �
to groundwater. Additionally, many of the wells in the area do not adequately meet the �
standards set for well construction. This may provide an additional pathway for arsenic to �
contaminate groundwater, by way of surface and subsurface runoff, or by more direct entry �
when gin trash containing residual arsenic is packed aro~d the wells. �
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McReyrwlds, Don. Pesticide Sampling Effort Described. High Plains Underground Water 
Conservation District, 2930 Avenue Q, Lubbock, TX 79405 (806)762-0181. Study conducted 
during the early summer of 1988 (20 pp.). 

---------,-----, (Nov 1988) District Pesticide Sampling Procedures Described ill ~e 
Cross Section" Vol. 34-No. 11, November 1988, High Plains Underground Water 
Conservation District No. 1, 2930 Avenue Q, Lubbock, TX 79405. 

________ (Feb 1989) Letter to Douglas Parsons, USEPA/OPP/EFED, Washington 
D.C. concerning the pesticide sampling project noted above. 

Primazy Objective 
The primary goal of this project was to collect a sufficient number of ground-water samples 
for analysis of a selected group of pesticides within the District's service area This sampling 
project was initiated to give an adequate indication of a need for further testing of the 
Ogallala Aquifer or to indicate a low priority to continue such a program. 

Pesiw 
District-wide sampling with a limited number of samples collected within the District area 
of each COUllty was determined to be the most cost effective method for achieving the goal 
of the project. 

During August 1988, ninety wells were sampled and thirty-one composite samples were 
prepared for analysis from those samples. The wells whose samples were selected to 
produce individual composites were grouped as closely together as the well distribution and 
sampling capability would allow. 

NOTE: The composite samples were counted as if each composite was a single well for the 
purposes of the Pesticides in Ground Water Database Report. 

Owners and/or operators of wells that appeared to be appropriate for sampling purposes 
were contacted, and pertinent available data were collected. The owner or person familiar 
with the use of pesticides near the prospective wells to be sampled was asked to respond to 
a questionnaire regarding present and historical use of chemicals. Also included for this 
review was a list of the pesticide trade names for which analyses would be made. Toe 
person responding to the questionnaire was asked to indicate any use of these chemicals, 
method of application, and approximate period(s) of use .• Wells tentatively selected to be 
sampled were visited to determine the capability of sample collection and to decide whether 
the well site or wellhead offered the possibility of point-source pollution. Hit appeared that 
chemicals could have readily entered the well in the past, the prospective well was 
disqualified for sampling for this project. The main objective ofthis project was to test the 
aquifer water quality rather than test for point-source pollution. 
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Toe following pesticides were analyzed: 

Pesticide 121.A 
(ppb) 

Method Pe~ii;ide .ru/ 
(ppb) 

MethQd 

2,4-D 0.05 GC-ECD Diuron 0.01 UV-VIS 
ppm 

Alachlor 0.05 GC-ECD Glyphosate 0.02 GC-NPD 
mg/I 

Aldicarb sulfone 1 pg/I GC-NPD Metolachlor 0.05 GC-ECD 

Arsenic acid 0.01 AA-HC Paraquat 0.02 UV-VIS 
ppm ppm 

Atrazine 0.20 GC-NPD Phorate 1 µg/1 GC-NPD 

Bromacil 0.10 GC-ECD Picloram 1.0 GC-ECD 

Chlorpyrifos 0.05 GC-ECD Propazinc 0.20 GC-NPD 

DDT 0.05 GC-ECD Silvcx 0.05 GC-ECD 

Diazinon 0.05 GC-ECD Trifluralin 0.05 GC-ECD 

Dicamba 0.05 GC-ECD 

A Detection Limit in ppb unless otherwise noted. 

Results and Conclusions 
Preliminary analysis results indicated the presence of a few of the historically-used 
agriculturally-related chemicals in well water sampled during this project. Most of the 
positive detections occurred in trace amounts, equivalent to a few parts per billion in 
concentration. 

Because of the widespread use of pesticides in the District's service area over several years, 
the logical assumption was made that the potential existed for some of these chemicals to 
have reached the aquifer while the sampling project was being planned. It was probably 
unlikely that percolation of these chemicals through several feet of geological materials 
above the water table was a primary means of contamination. Direct access, by way of 
wells, is most likely the principal route of potential chemical contamination to the aquifer. 
Substandard well construction and careless use of chemicals near wells probably accounts 
for a large percentage of aquifer contamination. 
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Mo/ofsky, Seth J (Aug 1985) Ground-Water Evaluation From Test Hole Drilling Near 
Mission, Texas-Report 292. Texas Depanment of Water Resources, PO Box 13087, Austin, 
TX 78711. 

Primazy Objective 
This investigation was conducted to establish additional hydrogeological data in 
southwestern Hidalgo County where agricultural activities, including the widespread use of 
agricultural drainage wells, may be adversely affecting ground-water quality. The main 
objective of the project was to drill test wells which would provide accurate ground-water 
quality data for the near-surface aquifer system within the study area. Secondary objectives 
of this investigation include: (1) determination of the geometric and hydraulic characteristics 
of the aquifer; (2) investigation of the impact of agricultural drainage wells (injection-type) 
on ground-water quality; (3) refinement of test hole drilling and sampling techniques; and 
(4) determination of the potential for additional ground-water development 

DesiiQ 
Water from sixty-four existing wells was subjected to standard chemical analysis, six of these 
wells were also analyzed for pesticides. Four of these wells were used for drinking water 
(three were public water supplies), one well was unused, and one well's usage was unknown. 
Five test wells were drilled on highway right-of-way. Water from these wells was also 
analyzed for pesticides. Well sample logs and geophysical logs such as gamma ray, gamma. 
gamma, and neutron logs were used to select intervals to be tested for water quality in the 
monitoring wells. 

The following pesticides were analyzed for in the eleven wells: 

2,~D DDE 
2,4,5-T Aldrin 
Silvcx [2,4,5-TPJ Chlordane 
Heptachlor Dieldrin 
Heptachlor Epoxide Endrin 
Glllhion Methyl Parathion 
l..iD.daD.e Dibutyl Phthalate 
Methoxychlor Diethylhexyl Phthalate 
Parathion Ethion (Azinph~ 
Diazmon methyl) 
DDT Bromacil 
DDD Simazine.

Results and Conclusions �
No pesticides were detected in any of the wells sampled. �
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Barnett, Earl; Bovey, R.K.; and Richardson, CW., Eff'ecc or Tebuthiuron on the Quality ot �
Surface Ground Water in the Western Golf Region. Study conducted in 1975. (11 pp.) �
Point of Contact: Dr. R. W. Bovey, UDSA-ARS, Dept. of Range Science, Texas A&M �
University, College Station, TX 77843 (409)260-9238. �

Primazy Objective 

The study was conducted with the following objectives: �

1. � Determine the effect of rainfall amounts,intensity, run-off rates and rainfall 
volumes on the movement of herbicides in surface water. 

2. � Determine the rate of herbicide movement, accumulation, and degradation in 
soils with respect to time after application. 

3. � Determine rates and amounts of herbicide movement in seepage flow. 
4. � Determine herbicide accumulation in plants as related to rainfall intensity and 

periodicity. 

Desiim �
Surface water runoff was monitored for tebuthiuron in the following three studies: �

1. � Small Watershed Plot (Reisel, Texas) - A small watershed was constructed 
approximately 20 feet in diameter on a natural grass pasture on 3% slope (no 
groundwater was sampled). 

2. � Brush Control Watershed Research (Reisel, Texas) - Tebuthiuron granules 
were applied to a precah'brated watershed supporting honey mesquite 
(ground-water samples included). 

3. � Bermudaitass Watershed Research (Temple, Texas)· In March 1975, three 
tebuthiuron treatments were applied to 1.5-acre duplicate watersheds 
established in coastal bermudagrass on a Houston black clay soil (no 
groundwater was sampled). 

Ground Water-2, Brush Control Watershed Research 
Two shallow ground-water monitoring wells located in the brush control watershed were 
sampled for tebuthiuron eight times between March and July 1975. Depth to the transient 
water table varied from 2.8 feet to more than 10 feet from the soil surface as the season 
progressed. The wells were not representative of wells used as domestic sources of water, 
as wells in the surrounding area are typically 50 to 100 feet deep. 

The herbicide was applied March 11, 1975. Essentially no herbicide was found in the well 
samples on March 11 or March 14. A runoff producing stOJ'lil totalling 1.12 inches occurred 
March 13. Samples from one of the wells on the treated watershed on March 19 contained 
0.30 ppm of the herbicide. The concentration remained close to this value throughout the 
summer. 

Results and Conclusions 
Tebuthiuron would be expected to leach slowly in clay soils under relatively low rainfall 
conditions. It is very unlikely that a few inches of rainfall could cause sufficient vertical 
movement of tebuthiuron through the soil profile to result in significant quantities in 
transient ground water in only a few days or weeks after application. Therefore, other 
explanations must account for the presence of tebutbiuron in the water samples. It is 
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suggested that tebuthiuron moved in surface water through cracks in the soil or directly 
down the side of the well casing during runoff producing storms, and into the underlying 
gravel bed. Thus, the well acted as a trap for the surface runoff water containing 
tebuthiuron. 

The presence of tebuthiuron in water samples from this artificial shallow well is no 
indication that contamination of transient ground water supplies was likely to occur under 
the proposed use conditions. 
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PESTICIDE SAll>l.l.i II TIE STATE 0f TEXAS 

1988/8 0 0 0 0 

1988/8 2 0 0 2 0 0 

1988/8 3 0 3 0 

1988/8 0 0 0 0 

1987/5·6 25 0 0 so 0 0 

1987/12 0 0 2 0 0 

1988/8 2 0 0 2 0 0 

1986/6 10 0 0 20 0 0 

1988/8 2 0 0 2 0 0 

1988/4·6 24 0 0 48 0 0 

1988/8 3 0 0 3 0 0 

1988/8 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1983/6·8 11 0 0 19 0 0 

1988/7 8 0 0 16 0 0 

1988/8 3 0 0 3 0 0 

1988/4 20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/8 3 0 0 3 0 0 

1988/8 3 0 0 3 0 0 

1988/6·8 14 0 0 27 0 0 

1988/4 14 0 0 28 0 0 

1988/8 3 0 0 3 0 0 

1988/8 0 0 0 0 
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PESTICIDE SAll'l.llMi II TE STATE Clf TEXAS 

(2,4·0) ..~t;·:: 1988/8 2 0 0 2 0 0 
l.'.·_.·.. ··.·.·_·.·.•__,_._·,·.·,_·.·.·.··.·_'_··.·.. ···..·..·..···.···•·•··•·· ~ 

TOTAL DI SCJtETE 
WELLS/SAMPLES 

..·.•, :_·:". ·.·.,··; ·:=::>·· 

:::..:· :,:.. >'.'ii 
.\•::; :::•,;,;:_ :.:_.,: 
t',,, :::::. :;.::: ·>:.· :-·:·-:, 

TOTAL DISCRETE 
IIELLS/!Wf'L ES 

1.-:----:::· :~··.;;::.-:::~:>:-i/·_:_:_; 
.. : :": 

1988/8 

1987/5•6 

1987/12 

1988/6 

1988/4·6 

1987/6 

1987/12 

1988/8 

1988/7 

1988/4 

1987/5·6 

1987/11 

1988/8 

1988/6-7 

1988/4 

1988/8 

1987/5·6 

1987/12 

1988/6 

1988/4·6 

1987/6 

1987/12 

1988/8 

1983/6·8 

1988/7 

10 

2Z9 

25 

10 

24 

25 

2 

8 

8 

20 

25 

2 

8 

13 

14 

10 

II 
187 

25 

10 

24 

25 

2 

8 

11 

8 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 ~, 
0 

0 

0 

0 

0 

0 

0 

20 

440 

50 

2 

20 

48 

50 

4 

16 

16 

40 

50 

4 

16 

26 

28 

20 

390 

50 

2 

20 

48 

50 

4 

16 

19 

16 

0 0 

0 2 6.58-57.1 

0 2 0.22-0.Z3 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 2 0.22-0.23
II �

0 2 2.66-2.99 

0 2 2.82-2.92 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
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PESTICIDE SUl'lllli II TIE STATE Of TEXAS 

(2,4,5-T) 

::=::::::: ·:_r_ .)/it":=-·;-::. 
:·c·:::·.; <·'-· ._,-:--· .-.·.,: 

\;(tiili·:;:;:J:~\f.5:t:J'.~:~t 

TOT,\L �
~LLS/ �

··~-~;s-''.ij'. i):•·••·•···· .·.·~~tblkHHi 
,-.-. ,··:·:-:-:-,·----:-,,•,.·.:-:

~ttiv};;;;·:: 

ITOTAL DISCRETE w 
. WELLS/SWLES II 

1988/4 

1987/S-6 

1987/11 

1988/8 

1988/6•7 

1988/4 

1988/8 

1988/8 

1988/8 

1988/8 

1988/8 

1988/8 

1988/8 

1988/8 

1988/8 

1983/6·8 

1988/8 

1988/8 

1988/8 

1988/8 

1988/8 

1988/8 

1988/8 

1987/5·6 

1987/12 

1988/6 

1988/4•6 

25 

2 

8 

13 

14 

10 

198 

2 

3 

2 

2 

3 

11 

3 

3 

3 

3 

z 

II 
42 

25 

10 

25 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

40 

50 

4 

16 

26 

28 

20 

409 

2 

3 

2 

2 

3 

19 

3 

3 

3 

3 

2 

50 

50 

2 

20 

50 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 4 I 2.66·2.99 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

6-TX-19 �



PESTICIDE SMPUIG 11 tlE STAn 0f TDAS 

> .• ?.. ·::'. ·' 
;}\.(: ::::, :::> 

\L? A< ' 

. •' ~ .-_._;:;,; 

CAces:,h1tel >iimtt:rs .-:rn 

TOTAL DISCRETE I �
WELLS/SAMPLES 

1987/6 

1987/12 

1988/8 

1988/7 

1988/4 

19117/5·6 

1987/11 

1988/8 

1988/6·7 

1988/4 

1988/8 

19S8/8 

1988/8 

1988/8 

1911.9/8 

1987/5•6 

19117/12 

1988/8 

1986/6 

1988/8 

1988/4·6 

19S8/8 

19S8/8 

1987'/6 

19117/12 

1988/8 

1988/7' 

1988/8 

1988/4 

• ,,, '.iiUI'~tt3.. Nt;.;-.-:.·.:;-;::. 

.;, ··-·:~t{:~~--. 

25 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

8 0 0 16 0 0 

20 0 0 40 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

13 0 0 26 0 0 

14 0 0 2! 0 0 

10 0 0 20 0 0 

188 0 0 392 0 0 

0 0 0 0 

2 0 0 2 0 0 

3 0 0 3 0 0 

0 0 0 0 

2S 0 0 50 0 0 

0 0 2 0 0 

2 0 0 2 D D 

10 0 0 20 0 0 

2 0 0 2 D 0 

2S 0 0 50 0 0 

3 0 0 3 0 D 

0 0 0 0 

25 0 0 50 ·- 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

8 0 0 16 0 0 

3 0 0 3 0 0 

20 0 0 40 0 0 

6-TX-20 �



PESTICIDE SAll'\.111& II TIE STATE Of TEXAS 

... -,', .. -.-, --,--. ->hi( 
(Alechlor) ;.iciD(;'H .. 

TOTAL DISCRETE I �
-,,LLS/SAMPLES 

. ·'·; ,-.----~.: ···~-- .•, •' ,,. -. 

(fUll-.trio•·; +<> 

:-::- .. :: ... -;;.· ,:__:,~::-.. 
;l'.NiiJ\f(?•••• 

TOTAL DISCRETE 
-,,LLS/SAIIPLES 

1987/5·6 

1987/11 

1988/8 

1988/8 

1988/8 

1988/8 

1988/4 

1988/8 

1988/8 

1988/8 

1988/8 

1987/5·6 

1987/12 

1988/6 

1988/4·6 

1987/6 

1987/12 

1988/8 

19811/7 

1988/4 

1987/5-6 

1987/11 

1988/8 

1988/6·7 

1988/4 

1988/8 

25 0 0 50 0 0 

2 0 0 4 0 0 

a 0 0 16 0 0 

3 0 0 3 0 0 

3 0 0 3 0 0 

14 0 0 27 0 0 

14 0 0 28 0 0 

3 0 0 3 0 0 

0 0 0 0 

2 0 0 2 0 0 

10 0 0 20 0 0 

219 0 0 423 0 0 

11 

25 0 0 50 0 0 

0 0 z 0 0 

10 0 0 20 0 0 

20 0 0 40 0 0 

25 0 D 50 0 0 

2 0 D 4 0 0 

8 0 D 16 0 0 

a 0 D 16 0 0 

zo 0 0 40 0 0 

ZS 0 0 50 D 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

13 0 0 26 0 0 

13 D 0 26 0 0 

10 0 0 20 0 0 

182 0 0 380 0 0 

6-TX-21 �



PEST ICl IJE SAll'l I IG II TIE STATE Of TEXAS 

1988/8 0 0 0 0 

1988/8 2 0 0 2 0 0 

1988/8 3 0 0 3 0 0 

1988/8 0 0 0 0 

1987/5·6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 
. '' ' ·. ,•..):=.;...::·.,..~,.. 1988/8 2 0 0 2 0 0 

1986/6 10 0 0 20 0 0 

1988/8 2 0 0 2 0 0 

1988/4·6 20 0 0 40 0 0 

1988/8 3 0 0 3 0 0 

1988/8 0 0 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 ' 0 0 

1988/8 8 0 0 16 0 0 

1988/7 8 0 0 16 0 0 

1988/8 3 0 0 3 0 0 

1988/4 20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/8 3 0 0 3 0 0 

1988/8 3 0 0 3 0 0 

1988/8 14 0 b 27 0 0 

1988/4 13 0 0 26 0 0 

1988/8 3 0 0 3 0 0 

1988/8 0 0 0 0 

6-TX-22 �



PESTICIDE SNl'l. IIIG II TIIE STATE OF TEIAS 

u,~u;·trUY$· ::, '(tt~,~~fr\:\

'ri~~; r:~~;i 
·~;: {\°IIEl.lt? 

(Aldlcarb 
sul fone> 

TOTAL DISCRETE 
IIELLS/~PLES 

····:.··:·::---::: 

TOTAL DISCRETE 
WELLS/SAMPLES 

•·•·•••·•···•·· ;·+··>·); �

1988/8 

19118/8 

1987/5·6 

1987/12 

1988/6 

1988/4·6 

1987/6 

1987/12 

1988/8 

1988/7 

1988/4 

1987/5·6 

1987/11 

1988/8 

1988/6-7 

1988/4 

1988/8 

1987/5·6 

19117/12 

1988/6 

1988/4·6 

1987/6 

1987/12 

1988/8 

1983/6·8 

1988/7 

2 

10 I 
213 

25 

10 

20 

25 

2 

8 

8 

zo 

2 

8 

13 

13 

10 

182 

25 

10 

25 

25 

2 

8 

11 

8 

6-TX-23 

0 

0 

0 

0 

a 
a 
0 

a 
0 

a 
a 
a 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I �
0 

0 

0 

0 

a 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 0 0 

I 20 0 0 

411 0 0 

50 0 0 

2 0 0 

20 0 0 

40 0 0 

50 0 0 

4 0 0 

16 0 0 

16 0 0 

40 0 0 

50 0 0 

4 0 0 

16 0 0 

26 0 0 

26 0 0 

20 0 0 

380 0 0 

50 0 0 

2 0 0 

20 0 0 

50 0 0 

50 0 0 

4 0 0 

16 0 0 

19 0 0 

16 0 0 



PESTlClDE SAll'l.lllG ti TIE STATE Of TDAS 

(Aldrin) 

•.• i,•' .•,:.;;; ..,.,. 

TOTAL DISCRETE I �
WELLS/SAMPLES 

···'~~·.• 

,.,.•. 
1

;~:\!:fiill 
!;=~!,·;········ 
·-·-·:,-::-::/.::::.::-, 

1988/4 

1987/5•6 

1987/11 

1988/8 

1988/6·7 

1988/4 

1988/8 

1985/2 

1985/3 

1988/8 

1984/12 

1985/3 

1988/8 

1985/2 

1985/3.7 

1985/2 

1985/2 

1988/8 

1985/2 

1988/8 

1985/7 

1985/2 

1988/8 

1988/6 

1985/2 

1988/8 

1985/7 

1985/2 

1985/2 

20 

25 

2 

8 

13 

14 

10 

199 

2 

8 

2 

4 

3 

2 

2 

2 

9 

2 

2 

2 

6-TX-24 �

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

D 

0 

0 

D 

0 40 0 0 

0 50 0 0 

0 4 0 0 

0 16 0 0 

0 26 0 0 

0 28 0 0 

0 20 0 0 

o II 411 0 0 

2 2 0 2 32·35 

0 11 

0 0 0 

0 e 0 0 

0 0 0 

0 2 0 0 

0 0 0 

4 0 

0 0 0 

0 D 0 

0 3 D 0 

0 0 0 

o· 0 0 
C 

0 2 0 0 

0 2 0 0 

D 2 0 0 

18 3 40.0·90.0' �
0 2 0 0 

D 2 0 0 
C 

D 2 0 0 

0 0 0 

D 0 0 



P£ST ICJDE SAll'l I 11G H TIE STATE OE TEXAS 

:, ;;.~·.:..;. ? .(Arsenic, 
: . .:.-: .:.· ,-. -----:inor.,.nic) :::::: ,.-.· '.:--··. 

--:,•-, \: .;;, :::\.·,::::.·:::·--·-·· 
> ~LL\,·c-·<····· .. 

.·..... '<·.· > .. •:.
..•. >u 

•141(1.i 

····mtnc••·••xrt 

······· ·········, <<v 
r;.•·•·•.···• .• YY 

., •. ) ••··• •• /,:-.' c'.i ... 

::_:_::··--··:--.:-··.-:--: :-,· I 
_:: ..:,:.:_:;:;_:·::::, ··.;::: 
•-:-:-,_:-_,:,::::;: 

1988/4 

1985/3 

1988/8 

1985/2 

1985/2 

1985/3 

198S/8 

191!5/7 

1987/6 

1987/12 

1988/8 

1985/2 

1984/12 

1988/1! 

1983/12 

1984/1 ,2 

1984/6 

1985/2 

1988/4 

1990/9· 10 

1985/3 

1988/8 

1984/12 

1985/1·3 

1988/8 

1985/2,3 

1988/7,8 

5 

3 

3 

2 

3 

3 

25 

2 

8 

8 

5 

3 

61 

26 

3 

3 

20 

3 

2 

10 

3 

2 

14 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

0 

14 

20 

2 

0 

10 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

11 

, �
0 

' �
0 

•
0 

0 

4 

0 

0 

10 

3 

3 

2 

3 

3 

50 

' �
16 

16 

5 

3 

68 

134 

3 

3 

40 

3 

2 

10 

3 

2 

27 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

0 

0 

15 

97 

2 

0 

19 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

2 

4 

0 

11 

6 

0 

9 

0 

0 

0 

4 

0 

0 

27.0 

15· 16 

C 

29.0· 
160.0 

10·13 

30.0· 
600.0 

29.0· 
680.0 

29-81 

28.0· 
124.0 

50 

12 

10·17 

31.0 

6-TX-25 �



P£STIC1DE SAIFLING II TIE STATE Of TDAS 

(Arsenic:, 
inorganic) 

.......,.. . �

:..··••t···· :•i·•••••••·•I·;i·••••·····•>········· >••··· 

•l··•·H•··•···• 

·••.··<· <... r -., .., :::) _._ 

TOTAL DISCRETE 
l.£LLS/SAIIP' "" 

····~~·•·•••/!)
•••,.••-.-:-.•.-. 

~tillf ... ···•/" 

1983/12 

1984/1 ,6·11 

19e5/2.3 

1988/4 

1990/9·10 

1985/7 

198S/2 

1988/8 

198S/2 

1988/8 

1985/2 

1988/8 

1985/2 

1985/2 

1988/8 

1985/2 

1984/3 

1984/3 

1988/8 

1988/8 

1988/8 

1988/8 

19e7/5·6 

1987/12 

1990/9-10 

1988/8 

1986/6 

1988/8 

39 

10 

2 

14 

2 

3 

2 

3 

2 

2 

2 

10 

2 

60 

'Z.47 

2 

3 

2S 

6 

2 

10 

2 

6-T:X-26 �

10 8 

8 0 

0 

9 

0 

0 0 

0 0 

0 0 

0 2 

0 0 

0 0 

0 0 

0 

0 

2 

0 0 

0 

0 0 

so 41 

0 0 

0 0 

0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 

89 

2 

28 

2 

3 

2 

3 

2 

2 

2 

20 

2 

60 

743 

2 

3 

50 

2 

6 

2 

20 

2 

11 9 30.0·290 

n 12 29·420 

0 100 

17 3 36.0· 
1S4.D 

0 42.5 
C 

0 0 

0 0 

0 0 

0 2 13·16 

0 0 

0 0 

0 D 

0 15 

0 33 

2 4 29.0·64.0 

0 0 

0 

0 0 

24; · 10 .. 0:·
0 0 

0 0 

0 0.23 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 1 .oa 



PESTICIDE SAll'UIIG II TE STATE OF TEXAS 

(Atrazine) 

J/ .. ) L,\n------~• I 

'~1oit'til 

•... ·>:::-:·:·.-:-:x-~-:1: '. :: :: 

TOTAL DISCRETE �
WELLS/SAMPLES �

:·:·:·' {-::·-::\:·:::. pAWSCiit( .... 

1988/4-6 

1988/8 

1988/8 

1987/6 

1987/12 

1988/8 

1990/9-10 

19811/7 

1988/8 

1988/4 

1990/9· 10 

1987/5•6 

19117/11 

1988/8 

1990/9·10 

1988/8 

1988/8 

1988/8 

1988/4 

1990/9-10 

1988/8 

1988/8 

1988/8 

1990/9·10 

1988/8 

1987/5·6 

1987/12 

1988/6 

t~ibt:
'.•.•...-rr.·.;.:.'..•.·.·.'.·.:.·.. ·.'•m,•

/SN4fltm>, 

11l!Irl j;rn · 

25 

3 

1 

25 

2 

8 

6 

8 

3 

20 

25 

2 

8 

39 

3 

3 

14 

14 

3 

2 

7 

10 

II 
27'9 

25 

10 

6-TX-27 

.. ,.)·.·.-'.·.. .·.: -. .·.~.:-::..·. .• ....-] .... ·.·.·.~.::·\··.·.: __.·•.·.• 1 1
••.:~?.:: :~:.··.·,'.~ ' 

........, . ·.:�:.·,ci$01'ft·;\
:, YliEt:ilt'/Y 

Ii~. ·1!lI �
0 0 

0 

0 0 

0 

0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

1 0 

2 

0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 

0 0 

3 7 

0 0 

0 0 

0 D 

50 

3 

50 

4 

16 

6 

16 

3 

40 

50 

4 

16 

39 

3 

3 

27 

28 

3 

2 

7 

20 

483 

50 

2 

20 

0 

0 

0 

2 

2 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

7 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

7 

0 

0 

0 

::;~:~:': 

0.27 

18.3·20.9 

4.9-5.7 

183. ,. 
200.3 

2.5·17 

0.2, 

D 

o. 21 · 
200.3 



P£STIC1DE SAll'LIIG II TIE STATt Of TEXAS 

CAzinphos 
·methvl> 

',,,·.,,. .,,,,,:<' 
::- ·;; -~~:: .-:-..-: :.:: ·<:_::=:\:-~: 

:t)/i .-._-;:-_-;-·-·.;···.~-: ;.-,;: 
;,,::,\: .. '·'''-''. ··)(:'., 

TOTAi. DISCRETE II �
WELLS/SAMPLES • 

: ''YX/XE 
-iiri~.ti£};!/ ->; 

•·•·aiioi••<1·•·.:,gri·· 

, -;f!jfU; *ti!•n:\ iif1
~~ lit~is\/ 

+j~r~H '•••H••••iJF'11~;: r";t\ljf i !--l~s~ l~~!l~\ 
.-.-: ::::, ;_.-~_;_._:.:-:;:;,: t/\it 

r ~:l Clicii' '< ;:t n.111,:~t:r 
1988/4•6 25 0 0 50 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1983/6-8 11 0 0 19 0 0 

1988/7 8 0 0 16 0 0 

1988/4 20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/6·7 13 0 0 26 0 0 

1988/4 14 0 0 28 0 0 

1988/8 10 0 0 20 0 0 

199 0 0 411 0 0II ~I II 
1987/5·6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4·6 25 0 0 50 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 

1988/11 8 0 0 16 0 0 

1988/7 8 0 0 16 0 0 

1988/4 20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/6·7 13 0 0 26 0 0 

6-TX-28 �

http:iiri~.ti


PESTICIDE SAll'lllli II TIE STATE Of TEXAS 

TOTAL DISCRETE 
IIELLS/SAIIPLES 

TOTAL DISCRETE I �
WELLS/SAMPLES 

·.··:-::::·..-.-.:-.:: :-.:·:-:.:-:-::.:r;J::: 
...-.-.-....,:=~·///)..:::{;??ti 

1988/4 

1988/11 

1987/5·6 

1987/12 

1988/6 

19118/4·6 

1987/6 

1987/12 

19811/11 

1988/7 

1988/4 

1987/5·6 

1987/11 

1988/8 

19811/6·7 

1988/4 

1988/11 

1987/5·6 

1987/12 

1988/6 

1988/4·6 

1987/6 

1987/12 

1988/8 

1988/'7 

(,:; ff 
."·.:·::· 

14 0 0 28 0 0 

10 0 0 20 0 0 

I 1118 0 0 392 0 0 

25 0 0 50 0 0 

0 0 2 0 0 

10 0 0 20 0 0 

25 0 0 50 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

II 0 0 16 0 0 

II 0 0 16 0 0 

20 0 0 40 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

II 0 0 16 0 0 

13 0 0 26 0 0 

14 0 0 211 0 0 

10 0 0 20 0 0 

188 0 0 392 0 0 

25 0 0 . 50 0 0 

0 0 2 0 0 

10 0 20 0 0• 
25 0 0 50 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

8 0 0 16 0 0 

6-TX-29 �



1'£STIC1DE SAWI.IIIG II TIE STATE f/lf TEXAS 

;.;.&:.•.·.:.·.. ·.;.'.·.'.•. ·.:..:.........·..•... ·.• :~ ::.~:r �
:, 

TOTAL DISCRETE II �
WELLS/SAMPLES 

l~iY!>iffli:;I 
,·.: : : .... ,,. 

:,•. ".'.:: .: ··.·-~ 

1987/5·6 

1987/11 

1988/8 

1988/6·7 

1988/4 

1988/8 

1988/8 

1988/8 

1988/8 

1988/8 

1987/5•6 

1987/12 

1988/8 

1986/6 

1988/8 

1988/4-6 

1988/8 

1988/8 

1987/6 

1987/12 

19811/8 

1983/6·8 

1988/7 

1988/8 

1988/4 

I �

20 

Z5 

2 

11 

13 

14 

10 

1118 

1 

2 

3 

1 

25 

1 

2 

10 

2 

Z5 

3 

1 

Z5 

2 

II 

11 

II 

3 

20 

0 0 

0 0 50 0 0 

0 0 4 0 0 

0 0 16 0 0 

0 0 26 0 0 

0 0 28 0 0 

0 0 20 0 0 

0 0 392 0 0 

0 0 0 0 

0 0 2 0 0 

0 3 0 0.10 

0 0 0 0 

0 0 so 0 0 

0 0 2 0 0 

0 0 2 0 0 

0 0 20 0 0 

0 2 0 0.10 

0 0 50 0 0 

0 3 0 0.10 

0 0 0 0 

0 0 50 0 0 

0 0 4 0 0 

0 II 16 0 0 

0 0 19 0 0 

0 0 16 0 0 

0 0 3 0 0 

0 40 0 2 1.77·2.0 

6-TX-30 �



PESTICIDE SAM'l.lllG II TIIE STATE OF TEXAS 

(Br01111ci l) 

1>> . / '?/
I·-·,,,_., ..••.:c)\·\\ 

TOTAL DISCRETE 
WELLS/SAMPLES 

....:, . ':.:':(:},\ :':,'·: 
::.::;::;; .-::.;--.-....-·,•:- :-,.:;.:~ 

itja,\/!\S;:;;; 
~:-:: :; ::i:;:- :: .< ' ... 

TOTAL ,DISCRETE 
WELLS/SAMPLES 

1987/5·6 

1987 /11 

1988/8 

1988/8 

1988/8 

1988/8 

1988/4 

1988/8 

1988/8 

1988/8 

1988/15 

1987/5·6 

1987/12 

1988/6 

191511/4·6 

1987/6 

1987/12 

1988/8 

1988/T 

1988/4 

1987/5•6 

1987/11 

1988/8 

191511/6·7 

191511/4 

1988/8 

25 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

3 0 0 3 0 0 

3 0 0 3 0 0 

14 0 0 27 0 0 

14 0 0 28 0 0 

3 0 0 3 0 0 

0 0 0.11 

2 0 2 0 0.27 

10 0 0 20 0 0 

230 0 6 442 0 7 " -~-2.0 

25 0 0 50 0 0 

0 0 2 0 0 

10 0 0 20 0 0 

25 0 0 50 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

a 0 0 16 0 0 

8 0 0 16 0 0 

20 0 0 40 0 0 

25 0 0 50 0 0 

2 0 II 4 0 0 

8 0 0 16 0 0 

13 0 0 26 0 0 

14 0 0 28 0 0 

10 0 0 20 0 0 

188 0 0 392 0 0 

6-TX-31 �



P£STICIDE SNl'LIIG IN TIE STATE OF TEXAS 

TOTAL OISCRETE 
WELLS/SAMPLES 

:,,_.; ,-_.;....?.·.· •:.;..,: -:·.·~=~·~,:-....~, ..;... 

&flPASO· · 
··;~a,;;,•·\;;r 

:-::·: ;:::. :,:, ·_::·::- .; 

•' .....,,..:, .... 
'.'.-::-.:.p :::: ...;..,.: 

t•,·•·•· ...,·, dH:HC 

1987/5·6 

1987/12 

1988/6 

1988/4·6 

1987/6 

1987/12 

1988/S 

1988/7 

1988/4 

1987/5·6 

1987/11 

1988/S 

1988/6·7 

1988/4 

1988/S 

1987/5·6 

1987/12 

1988/6 

1988/4·6 

1987/6 

1987/12 

1988/8 

19S8/7 

1988/4 

1987/5·6 

1987/11 

19S8/S 

1988/6·7 

2S 0 0 50 0 0 

0 0 2 0 0 

10 0 0 20 0 0 

25 0 0 50 0 0 

2S 0 0 50 0 0 

2 0 D ' 0 0 

a 0 0 16 0 0 

a 0 0 16 0 0 

20 0 0 40 0 0 

2S 0 0 50 0 0 

2 0 0 ' 0 0 

8 0 0 16 0 0 

13 0 0 26 0 0 

14 0 0 28 0 0 

10 0 0 20 0 0 

0 0 392 0 0 

25 0 0 50 0 0 

0 0 2 0 0 

10 0 0 20 0 0 

20 0 0 40 0 0 

25 0 0 50 0 0 

2 0 0 ' 0 0 

a 0 0 16 0 0 

8 0 0 16 0 0 

20 0 0 40 0 0 

2S 0 0 50 0 0 

2 0 0 4 0 0 

a 0 0 16 0 0 

13 0 0 26 0 0 

6-TX-32 �



PEST IC IDE SNIPUIIG II TIE STATE Of' TEXAS 

CCarber-vl l 1988/4 ,:s 0 0 26 0 0 
····.• -··-·' 

·:-iT:Oaf: ·.- ... 1988/8 10 0 0 20 0 0I I I ~B 
TOTAL DI $CRETE 0 0 380 0 0 
IIELLS/UMPLES ·- II I I ~ 


1987/5·6 25 0 0 50 0 0 �

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4·6 20 0 0 40 0 0 

1987/6 25 0 0 50 0 0
.'};\'.. \.+'···• ·····.·. 
··-·:--.-::·-··>· :::rt:.=r 1987/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/7 8 0 0 16 0 0 

1988/4 20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 

1987/11 2 0 0 ' 0 0 

1988/8 8 0 0 16 0 0 

1988/6·7 13 0 0 26 0 0 

1988/4 13 0 0 26 0 0 

1988/8 10 0 0 20 0 0 

TOTAL DISCRETE 0 0 380 0 0 �
WELLS/SAMPLES � ID 

•:•- .--.•...- .. :, ..··,.:-:,,·:,'
• '-·:; :-· -:·>••,·.• ;;.;,:.:--••, -~V-,'. 

1987/5•(, 25 0 0 50 0 0·t,=~: .....,.... 
1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

01988/4•6 20 0 0 40 0 

01987/6 25 0 0 50 0 

1987/12 2 0 0 ' 0 0 

1988/8 8 0 0 16 0 0 

01988/7 8 0 0 16 0 

01988/4 20 0 0 40 0 

6-TX-33 �



PESTICIDE SAll'Llllli II TE STATE Of TEXAS 

(3•Hydroxy 
carbofuranl 

1987/5·6 ZS 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/6·7 13 0 0 26 0 0 

1988/4 13 0 0 26 0 0 

TOTlL DISCRETE I 1988/8 10 

182 

0 

0 

0 

0 

20 

380 

0 

0 

0 

0 
IIELLS/SAlllPLES 

1987/5·6 25 0 0 so 0 0 

1987/12 1 0 0 2 D 0 

1988/6 10 0 0 20 0 0 

1988/4·6 25 0 0 50 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/7 8 0 0 16 0 0 

1988/4 20 0 0 40 0 0 

1987/5·6 25 0 0 so 0 0 

1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/6· 7 13 0 0 26 0 0 

1988/4 14 0 0 28 0 0 
·---•-:-:--·-·-:-: -:: ·'. 

:·1Si1tY'.:.')·.: 1988/8 10 0 e 20 0 0 

TOTAL DISCRE 188 0 0 392 0 0 
WELLS/SAMPLE 

1987/5·6 25 0 0 so 0 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4•6 25 0 0 50 0 0 

1987/6 25 0 0 50 0 0 

6-TX-34 



PESTICIDE SMfilllG II TIE STATE OF TEXAS 

.. 

.:::::.: .::.: ..:~ <> ::r 
;.....;._., :;~ :·:->·: ._ .., 
.-,·. :.- :• :;;::: 
..-.,,-_ .. ·::=:.:; 

<Chlordane) •·i~~i)t@k 
:::.::::·:-::::;;:··;:·:-:.:-.-::: 

:#.)~ mu: 
. ,, .... , ... 

h.' •;t•" ·':
' ><· >< 
'.m'itii'. 

TOTAL DISCRETE 
WELLS/SAMPLES 

····~····•<>··· 

•.··.. • ..'.'.·.·····•·''..~.~·.·.·.. ·.·.·.•., ::=:::::.;< 

TOTAL DISCIETE I 
IIELLS/SAIIPLES 

tiiil;.~;1:i; .•. }})'ff~lii~'fj[\:;::; 

...,. 
1Jmr1I1}1!4]1 llliit] i;J•,~~[l 

1987/12 2 D D 4 D D 

1988/1 a D 0 16 0 0 

1983/6•8 11 D 0 19 D D 

198817 a 0 0 16 0 0 

1988/4 20 0 0 40 0 D 

1987/5·6 25 D 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 g 0 0 16 D 0 

1988/6·7 13 0 0 26 0 0 

1988/4 14 0 0 28 0 D 

1988/S 10 0 0 20 0 0 

199 0 0 411 0 0 

19117/5•6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4·6 25 0 0 50 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/7 8 0 0 16 0 0 

1988/4 20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 

1987/11 2 0 b 4 0 0 

1988/S g 0 0 16 0 0 

1988/6·7 13 0 0 26 0 0 

1988/4 14 0 0 28 0 0 

1988/8 10 0 0 20 0 0 

188 0 0 392 0 0 

19811/8 0 0 0 0 

6-TX-35 



PESTICIDE SNFLIIG II THE STAT£ Of TEXAS 

.,, .. 

1988/8 2 0 0 

1988/8 3 0 0 

1988/8 0 0 

1987/5·6 25 0 0 

1987/12 0 0 

1988/8 2 0 0 

1986/6 10 0 0 

1988/8 2 0 0 

1988/4·6 25 0 0 

1988/8 3 0 0 
l\;:_:jj.\:.:•::·:••:;:i:, 

.:,·. :• .' :: -·-: i ,:- : : ··--~ 1988/8 0 0 

I 

1987/6 25 0 0 

1987/12 2 0 0 

1988/8 8 0 0 

1988/7 8 0 0 

1988/8 3 0 0 

1988/4 20 0 0 

1987/5·6 25 0 0 

1987/11 2 0 0 

1988/8 8 0 0 

1988/8 3 0 0 

1988/8 3 0 0 

1988/8 14 0 0 

1988/4 14 0 0 

1988/8 3 0 0 

1988/8 0 0 

1988/8 2 0 0 

.T.EHI'> 1988/8 10 0 0 

TOTAi. DISCRETE 219 0 0 
IIELLSiSAMPLES _ II II 

1987/5·6 II 25 0 0 Ill 

6-TX-36 

2 0 

3 0 

0 

50 0 

2 0 

2 0 

20 0 

2 0 

50 0 

3 0 

0 

50 0 

4 0 

16 0 

16 0 

3 0 

40 0 

50 0 

4 0 

16 D 

3 0 

3 0 

27 0 

28 0 

3 0 

0 

2 0 

20 0 

423 0 

50 0I �

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
II 

0 



PESTICIDE SAIIPI.IIG 1• TIE STATE Of TEXAS 

··'··:·.-·:::·••' ••:-···-:·· .. ·.·;· 

:.\•.•::\:)i(..::·,··..:J::: 

LIS : ·SU �

(~anazfne> 

TOTAL DISCRETE 
IIELLS/$.AICPLES 

•:•··• ....,: ... 

...., 

cw;.,-u,tt~ o . •~cH~i 
/)ff]}/t\?:i c:-.i :,'_ -:·<·?: 

)\; 'P/.)•:•
f.•;::.•.,•;: ::,,;,::\.c}} 

/' y.{·• 

I'·:.• .. ·::·• • '·:::..; ; ·:>; /··::-:: •,·.; ,_:::::_::-":;:: 
, .. , .............. /.'{, �

TOTAL DISCRETE 
WELLS/SAMPLES 

1987/12 

1988/6 

1988/4·6 

1987/6 

1988/4 

1987/5·6 

1987/11 

1988/8 

1988/6·7 

1988/4 

1988/8 

1987/5•6 

1987/12 

1988/6 

1988/4·6 

1987/6 

1987/12 

1988/8 

1988/7 

1988/4 

1987/5·6 

1987/11 

1988/8 

1988/6·7 

1988/4 

1988/8 

I1~;:~~1 1!;!:;~~;l!
''.~&111< 

•;SAICPl.!I> y: •iai1iiWH 

kn::~:rJ. :Ji' :~1 

0 0 2 0 0 

10 0 0 20 0 0 

25 0 0 50 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

8 0 0 16 0 0 

20 0 0 40 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

13 0 0 26 0 0 

14 0 0 28 0 0 

10 0 0 20 0 0 

I 188 0 0 ]92 0 0
II 

25 0 0 50 0 0 

0 0 2 0 0 

10 0 0 20 0 0 

25 0 0 50 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

e 0 0 16 0 0 

•20 0 0 40 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

e 0 0 16 0 0 

13 0 0 26 0 0 

14 0 0 28 0 0 

10 0 0 20 0 0 

188 0 0 392 0 0 

6-TX-37 �



PESTICIDE SAll'I. IIG II TIE STATE 0f TEXAS 

•.• .. ' 
" · ·•··•· MD1SiiiDNG . T.{>

··,•1tti '.:\UH i 

••:•.··. •:•. ,-·-:--·::·:·::::•:;,;:: 

:-,:. ,_,.;,_. :-·:-<:,·:-•:. 

)/}\ } ::.=_:::::.-.:- .=:·::x= 

.<···· ?ii?} 

TOTAL DISCRETE 
WELLS/SAMPLES 

tHi•atii~it}J:t\D A1!i::~~.:iiit:n:'< · 

··~mi .;j.lt~~I; '.lli1 
~;J[;t4){ 

... : .:::::.:: t·~m 1~~ : ..... ·· :i~';: ti~~: 
1988/8 0 0 0 0 

1988/8 2 0 0 2 0 0 

1988/8 3 0 0 3 0 0 

1988/8 0 0 0 0 

1987/5·6 Z5 0 0 50 0 0 

1987/12 0 0 2 0 0 

1988/8 2 0 0 2 0 0 

86/6 10 0 0 20 0 0 

1988/8 2 0 0 2 0 0 

1988/4•6 25 0 0 50 0 0 

1988/8 3 0 0 3 0 0 

19811/11 0 0 0 0 

1987/6 25 0 0 50 0 0 

19117/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1983/6·8 11 0 0 19 0 0 

19811/7 8 0 0 16 0 0 

1988/8 3 0 0 3 0 0 

19811/4 20 0 0 40 0 0 

19117/5•6 Z5 0 0 50 0 0 

19117/11 2 0 0 4 0 0 

19811/8 8 0 0 16 0 0 

1988/8 3 0 0 3 0 0 

1988/8 3 0 0 3 0 0 

1988/8 14 0 • 0 27 0 0 

1988/4 14 0 0 28 0 0 

1988/11 3 0 0 3 0 0 

1988/8 1 0 0 0 0 

1988/11 2 0 0 2 a 0 

1988/11 10 0 0 20 0 0 

219 0 0 442 0 0 

6-TX-38 �



vx •·• ~tt\iit~~s,•••·•••·t .~}iQlt:JS:d; ...

r•1i :ir.ili~t;; iI.liJlt•:: 
. •::. ~1141~ 1::~ttr 

···········•···••·••·•·· :\ :g:~f;:: ;j~'fC::.i;;rn. ·:'::~ . . :<·:. } J(~t? .·.'.l;, ;j:·1~~~~,;~j/ ' .h} 'C•)jct;' � '*(, ~;-.,,.'.'. ~ 

1983/6•8 � 11 0 0 II 19 a o I 
11 0 0 19 o o II~ 	 II 

1987/5·6 25 0 0 50 0 0 

1997/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4·6 25 0 0 50 0 0 

1987/6 25 0 0 50 0 0 

1997/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

·• i.~i.ho' +;,;mt 1993/6·8 11 0 0 19 0 0 
: ..... ,... •.,.,;:·.. 

·.·'·:::•,;:,-·;-:: ..,.:_.'_;,;-; .-.•:-;-:•:-� 8 0 0 16 0 0 

20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/6-7 13 0 0 26 0 0 

1988{4 14 0 0 28 0 0 

1988{8 10 0 0 20 0 0 

TOTAL DISCRETE 199 0 0 411 0 0 
IIELLS/SNIPLES 

1987/5-6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4·6 2S 0 0 50 0 0 

1987/6 � 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

19811{7 8 0 0 16 0 0 

1988/4 20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

6-TX-39 �



y .. < < 
···· .. Y \•. T 
. {ii :/.·.··· 

:::=. ::· 

·: .. :,;. '; ,.:::. ..., :-,_;,,_ .,..,... ; ,;:
.·, ;';:: 

T< •·.· 
:-::; ·-:-·;,.. ;e~>· ·rur1•···· 

tilt{V)(•
·,;::·:\}(:::·\l.:---·::· 

1988/6·7 13 0 0 26 0 0 

1988/4 14 0 0 28 0 0 

19S8/8 10 0 0 20 0 0 

TOTAL DISCRETE 0 0 392 0 0 
WELLS/SAMPLES 

·.: •.·.~.:.••.•.1.•.'.••...•. •.••:.ai! , ..·· . , :::-::1:i)jF-ti} 1987/5·6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4·6 25 0 0 50 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 

1988/8 a 0 0 16 0 0 

1988/7 II 0 0 16 0 0 

1988/4 20 0 0 40 0 0 
·:;:-: ..:,.;'._ ,::·::':i}\·.).i'

>ID«!:•,:,::•:\,:•··/· 1987/5·6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 
-~:: :·.· : :: 

··•. •· :• 1988/8 a 0 0 16 0 0 

;;; y: 
tiriili1'2; tfy;;: 

1988/6•7 

1988/4 

13 

14 

0 

0 

0 

0 

26 

28 

0 

0 

0 

0 

1988/8 10 0 0 20 0 0 

TOTAL DISCRETE 
WELLS/SAMPLES ~ 1aa 0 0 

Ill 
392 0 0 

II 
1988/8 0 0 0 0 

~iinitL<?i 1988/8 2 0 0 2 0 0 
.·.··: .... }t+k: 

19811/8 3 0 0 3 0 0 

1988/8 0 0 0 0 

1988/8 2 0 0 2 0 0 

1988/8 2 0 0 2 0 0 

·:·~·.c·• 1988/8 3 0 0 3 0 0 

19811/11 0 0 0 0 

19!3/6·8 11 0 0 19 0 0 

6-TX-40 



(Oiazfnon) 1988/8 3 0 0 3 0 0 

1988/8 3 0 0 3 0 0 

1988/8 3 0 0 3 0 0 

1988/8 0 0 0 0 

1988/8 3 0 0 3 0 0 

1988/8 0 0 0 0 

1988/8 2 0 0 2 0 0 

TOTAL DISCRETE 42 0 0 50 0 0 
WELLS/SAMPLES I IID 

1983/6·8 11 0 0 19 0 0i~r!~ > ·•. Ii i1~~ffi V II Ill Ill I,~~, 111 

TOTAL DISCRETE 11 0 0 19 0 0 
lo£LLS/SAMPLES I II IID 

1988/8 0 0 0 0 
:. ,·,:·,,,.. 
-~foi. 1988/8 2 0 0 2 0 0 

1988/8 3 0 0 3 0 0 

1988/8 0 0 0 0 

1987/5·6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

1990/9·10 6 0 0 6 0 0 

1988/8 2 0 2 0 0.06 

86/6 10 0 0 20 0 0 

1988/8 2 0 0 2 0 0 

1988/,-6 24 0 0 48 0 0 
,.•,••••.• ,,:·:.: ::··>·:·••:::: 

.. r:r·,\\in 1988/8 3 0 • 0 3 0 0 

1988/8 1 0 0 0 0 

1987/6 25 0 50 0 2 D.8Z·O .94 

1987/12 2 0 0 ' 0 0 

1988/8 8 0 0 16 0 0 
:.;-.;.··• ..,.·.:.::._:·.:::.::_;.::_\;:.:.:::::-: 01•::}·: ··••'i•'.••':{/}...:\ 1990/9·10 6 0 6 0 

1988/7 8 0 0 16 0 0 

1988/8 3 0 0 3 0 0 

6-TX-41 



<Dicambl> 

:\?i :;"::::: .,,·..:-,•
::-;.~:';;:::; :.:

_:: _.. ::.:: :.:;;, :.:::c 

. '""·""" 

.·./,:::y•,·· ,.•... 
:: ::,: :\?-'.Y-~ .:-:.-~: :.:-,·-. :- .· :~-:-::-:-: :: \ 

~ii:* ; ; ;D/ 

·····:-·,, 

.~-iiahi :> 

D15CJtET£ 

}? •.·.· :- \}{. :_:_:; .._ �

t988/4 

t990/9·10 

1987/5·6 

1987/11 

t988/8 

1990/9·10 

1988/8 

t988/8 

1988/8 

1988/4 

1990/9·10 

1988/8 

1988/8 

1988/8 

t990/9·10 

19811/8 

1987/5·6 

1987/12 

1988/6 

1988/4·6 

1987/6 

1987/12 

1988/8 

1988/1 

t988/4 

1987/5·6 

1987/11 

1988/8 

1988/6•7 

20 0 0 

0 0 

25 0 0 

2 0 0 

8 0 0 

39 0 0 

3 0 0 

3 0 Q 

14 0 0 

" 0 0 

0 0 

3 0 0 

0 0 

2 0 0 

7 0 0 

10 0 0 

278 0 3 

25 0 0 

0 0 

10 0 0 

24 0 0 

25 0 0 

2 0 0 

8 0 0 

8 0 0 

20 0 0 

25 0 0 

2 0 0 

8 0 0 

13 0 0 

6-TX-42 

40 

so 
4 

16 

39 

l 

l 

27 

28 

3 

2 

7 

20 

48t 

50 

2 

20 

48 

50 

' �
16 

16 

40 

50 

4 

16 

26 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Q 

0 

0 

0 

0 

0 

0 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

I 0. 06·0 .9' 



,,,.,.. ,,, 
···'''''····,:,,,, 

(Di ch lorprop) 1988/4 14 0 0 28 0 0 

1988/11 10 0 0 20 0 0 

TOTAL DISCRETE 187 0 0 390 0 0 
WELLS/SAMPLES 

1987/5•6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

19811/6 10 0 0 20 0 0 

198&/4•6 25 0 0 so 0 0 

198716 25 0 0 50 0 0 
.. 

1987/12 2 0 0 4 0 0 
,. :,::,::':••.. ,,:::,::.::::: 1988/8 II 0 0 16 0 0 

19811/7 8 0 0 16 0 0 

19811/4 20 0 0 40 0 0 

1987/5·6 25 0 0 so 0 0 

1987/11 2 0 0 4 0 0 

.. ,,, •··• " ;::: 19811/11 8 0 0 16 0 0 
·,,.,,. 

··• 1988/6•7 13 0 0 26 0 0 

19811/4 14 0 0 28 0 0 

19811/11 10 0 0 20 0 0 

TOTAi. DISCRETE 0 0 392 0 0 
WELLS/SAMPLES 

1987/5·6 25 0 0 50 0 0 

1987/12 0 0 2 D 0 

19811/6 10 0 0 20 D 0 

198&/4·6 25 0 0 50 D 0 

1987/6 25 0 0 so 0 0 

1987/12 2 0 0 4 D D 

19811/8 8 0 0 16 D 0 

1983/6·8 11 0 0 19 D 0 

19811/7 8 0 0 16 0 0 

19811/4 20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

6-TX-43 



:)/j"::-: ....:.:;,.:_".'.:·-·::.: ·.......·. � :.:=\t:...i/:··::.:~•.,}i{\''}\'?•\.·'.••,,•:: �

.•:, ' •'·"'' i/ :.:::oc:,�
A Tic; , 

1/i<> ' :,::\{/ 

tj\i{; :1••1H ;\ ....... �
>c~lttCDieldrin) . Ml\,,IAf . 1988/8 a D 0 16 0 0 �

1988/6·7 13 D D 26 D 0 �

1988/4 14 0 0 28 0 0 �

1988/8 10 0 0 20 0 0 �

TOTAL DISCRETE 11111 0 0 411 0 0 �
I/ELLS/SAMPLES � II II II 

25 0 0 so 0 0 

,1-------u~(·'•<....... \I.'·s......,:_....:1.;.:98~1,:..:1=-2-~11._....:...~--=;......+--=--1ii1-0 0 2 0 0 

198816 10 D 0 20 0 0 

1988/4•6 25 0 0 so 0 0 

1987/6 25 0 0 50 0 0 

tt·••.......,•:if\,_t•••••·,..... �

1987/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/7 a 0 0 16 0 0 

1988/4 20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 a 0 0 16 0 0 
:..:..:,::::_.' <···.:_.;:: :.:::;: ;::.:-::. , .. 

ki nn· ;,,•.::':>··:·.• 1988/6·7 13 0 0 26 0 0
lt-------·11 

'lil.ru,, •:·:•····... 1988/4 14 0 0 28 0 0 

1988/8 10 0 0 20 0 0 

TOTAL DISCIIETE 188 0 0 0 0 �
1/ELLS/SAIIPLES �

1983/6•8 11 0 0 19 0 0 

0TOTAL DISCRETE 11 0 0 19 0 
I/ELLS/SAMPLES 

01987/5·6 25 0 0 so 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

01988/4·6 25 0 0 50 0 

6-TX-44 



(0 i su l foton) 

TOTAL DISCRETE �
WELLS/SAMPLES �

!~t'13if~sutr•/······· 

TOTAL DISCRETE 
WELLS/SAMPLES 

··:•:•·•·•.·•·•..·.···· < 1[ 

f;c: 
... , •·· 

:·. 

'·::· 

;~¥i; .. 
:.· 

•· ••:•:• .... ... 
.·'.:·:::.··.:;::::-·:::·:· 

····~~)) 
:. •>:i:•<: .••: :::,; 

···-···•···•,,·•.·•· 

fl; ~ASb' ''.' . 

:::..:, :,;;, ::_::::::-: 

,.•.,•, 

:.•::. .... : . ;.,:,•,:•,:;:;:;; 
-.,-. :::-.; -.-·::·.-_ 

1987/6 

1987/12 

1988/8 

1987/5·6 

1987/11 

1988/8 

1988/6•7 

1988/4 

1988/8 

1987/12 

1988/6 

1988/4·6 

1987/6 

1987/12 

1988/8 

1988/7 

1988/4 

1987/5·6 

1987/11 

1988/8 

1988/6·7 

1988/4 

1988/8 

:;{j~ti~~i{}

tmf; 11i1~~t1·1I !1i'=r~~;·,·.:: W::t• ?SMMPttsc.:••' • . mntll!t··.· 
· :t ti ;Dr: ~mt 09{%/:: ~ .·.• •,•..•.•,·:=:·\·~: ;' . 

25 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

8 0 0 16 0 0 

20 0 0 40 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

13 0 0 26 0 0 

14 0 0 28 0 0 

10 0 0 20 0 0 

188 0 0 392 0 0~ II 
25 0 0 50 0 0 

0 0 2 0 0 

10 0 0 20 0 0 

25 0 0 50 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

8 0 0 16 0 0 

20 0 0 40 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

13 0 0 26 0 0 

14 0 0 28 0 0 

10 0 0 20 0 0 

1aa 0 0 392 0 0 

6-TX-45 �



0 0 0 0 

1988/8 .2 0 0 2 0 0 

1988/8 3 0 0 3 0 0 

ca:•~ 1988/8 0 0 0 0 

1988/8 2 0 0 2 0 0 

1988/8 2 0 0 2 0 D 

····ri.i,i;.,, ••.•• 1988/8 3 0 0 3 D D 

,�1988/8 D D D D 

1988/8 3 0 0 3 0 0 

····~····c··•··v••·.tn 1988/8 3 0 0 3 00 

1988/8 3 D 3 0 0.01 

,�1988/8 0 0 0 0 

1988/8 3 0 0 3 0 0 

,�1988/8 0 0 0.02 

1988/8 2 0 0 2 0 0 

TOTAL DISCaETE 31 0 2 31 0 2 n nLn ""I 
.£LLS/SAMPLES 

1987/5·6 25 0 0 50 0 0 

,�1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4·6 25 0 0 50 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/7 8 0 0 16 0 0 I' 
0 

1987/5·6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 

1988/4 20 0 0 40 0 

0 

1988/8 8 0 0 16 0 0 

1988/6-7 13 0 0 26 0 0 

1988/4 14 0 0 28 0 0 

6-TX-46 

http:c�����v���.tn


CEndosulfan I) 

'~ 

1988/8 10 

188I 
1987/5-6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

~=,::·····
:--·'·:-:.:-·-:.·.·--: :··.·.
•:·•Et:~ASO . 

1988/6 

1988/4-6 

10 

25 

0 

0 

0 

0 

20 

50 

0 

0 

0 

0 

1987/6, 12 27 0 0 54 0 0 

1988/8 8 0 0 16 0 0 

1988/7 8 0 0 16 0 0 

1988/4 20 0 0 40 0 0 

1987/S-6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/6-7 13 0 0 26 0 0 

1988/4 14 0 0 28 0 0 

1988/8 10 0 0 20 0 0 

TOTAL DISCRETE 188 0 0 392 0 0 
WELLS/SAMPLES 

. 

•1:nilosutfM ••• . • • , 
• al.llfate·+.,•• / ?•••· 1987/5•6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4·6 25 0 0 50 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 • 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/7 8 0 0 16 0 0 

1988/4 20 0 0 40 0 0 

1987/5-6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/6·7 13 0 0 26 0 0 

6-TX-47 



P£STlt1D£ SAIFLIIIG IM TIE STATE Of l'EXAS 

1-. ~:· .. :·:·:;:_..:{:)::i:";:-
CEndosulfan 1988/4 14 0 0 28 0 D 

f·.sulfate) >, r: 
1988/8 10 0 0 20 0 0 

TOTAL DISCRETE 188 0 0 392 0 0 
WELLS/SAMPLES 

1987/5-6 25 0 0 50 0 0 

1987/12 0 0 2 D 0 

1988/6 10 0 0 20 0 0 

:: ffil'ASO ":'. 1988/4·6 25 0 0 50 0 D 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 D 

1983/6-8 11 0 0 19 0 0 

1988/7 8 0 0 16 0 D 
•··•· .. --·· �
M~< 1988/4 20 0 0 40 0 0 �

1987/5-6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 
:,"',::.··> <' :,, :,,
::-:;:::: ·-:· ·::;-:: .. : _._._. 1988/8 8 0 0 16 0 0 

1988/6-7 13 0 0 26 0 0 

1988/4 14 0 0 28 0 0 

1988/8 10 0 0 20 0 0 

I TOTAL DISCRETE 199 0 0 411 0 0 
·-,, t! ............. ES . 

I 
Ill ~I 

1987/5·6 25 0 0 50 D D 

1987/12 0 • 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4-6 25 0 0 50 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 D 

1988/8 8 0 0 16 0 0 

1988/7 8 0 0 16 0 0 

1988/4 20 0 0 40 0 0 

6-TX-48 



PESTJCJDE SNl'LJIG 11 THE STATE Of TDAS 

:{; ::: 

{:frf.#-i)f :;.::_:
••:.~:·N.; .·. 

""· {>\ + . .j'" } ., t' •.••.• \i• 

:iM1mr1 wit x, i r/ii ~r;w,11.t1·' 
~:":::-::-:=~{---'.·::: 

ii i;·riff1~ .:'i!fi{;~m 
(Ethelfturelinl 

"'"'' .,., .• :•> ···.,.,-., 

.... , .. . 
\t,/ ,,,.,,, ..... < ,,:,:: 

:,.\'·::'·-··-',,•.:, ·':: y.:-:_ 

1987/5•6 

1987/11 

1988/8 

1988/6·7 

25 

2 

8 

13 

0 

0 

0 

0 

0 

0 

0 

0 

50 

4 

16 

26 

0 

0 

0 

0 

0 

0 

0 

0 

............ , . .... -......-.:,.:.. '",
:::::rEUt:\=::: ;: \\/\t/ 

1988/4 

1988/8 

14 

10 

0 

o. 
0 

0 

28 

20 

0 

0 

0 

0 

TOTAL DISCRETE 
WELLS/SAMPLES 

188 0 0 392 0 0 

1987/5·6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4·6 25 0 0 50 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

<lOllUlO 
.,:_'.-). •. -~ 
·· .: F H 

1988/7 

1988/4 

8 

20 

0 

0 

0 

0 

16 

40 

0 

0 

0 

0 

(>~i!W?i:: 
r: ...... •.. 

1988/4 

1987/5·6 

1987/11 

20 

25 

2 

0 

0 

0 

0 

0 

0 

40 

50 

4 

0 

0 

0 

0 

0 

0 

1988/8 8 0 0 16 0 0 

1988/6·7 13 0 0 26 0 0 

1988/4 14 0 0 28 0 0 

1988/8 10 0 0 20 0 0 

TOTAL DISCRETE 
WELLS/SAMPLES 

199 0 0 ~ 411 0 I 0 

11 

1987/5·6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4·6 25 0 0 50 0 0 

6-TX-49 �



PESTICIDE SM'l.l llli II TIE STA1E Oil TEXAS 

(Fenniphos) 

}:) !iiL ....... 

, ........ i)f\\••· s: i �
\ >>: • ' 

..• 1111• .... ·:·····,,/• \t 
; ::11 <:·- : ·-:·.-- . :,__ ~-: 

TOTAL DISCRETE 
IIELLS/SAIIPLES 

····-=-:·:·;·-·-:·::~!.. • 

iidab'·/ HitU• 

•.. ·,•.·:,·,·-:-:-.:-:--·,:-:-.• 

IWl.rtl 

TOTAL DISCRETE 
WELLS/SAMPLES 

1987/6 

1987/12 

1988/8 

1988/7 

19811/4 

1987/5•6 

1987/11 

1988/8 

1988/6·7 

1988/4 

1988/8 

1987/5·6 

1987/1Z 

1988/6 

1988/4·6 

1987/6 

1987/1Z 

1988/8 

1988/7 

1988/4 

1987/5·6 

1987/11 

1988/8 

1988/6·7 

1988/4 

1988/8 

2S 0 0 50 0 0 

2 0 0 4 0 0 

II 0 0 16 0 0 

II D 0 16 0 0 

20 0 0 40 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

1:S 0 0 26 0 0 

14 0 0 28 0 0 

10 0 0 20 0 0 

1811 0 0 392 0 0 

25 0 0 50 0 0 

0 0 2 0 0 

10 0 0 20 0 0 

Z5 0 0 50 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

8 0 0 16 0 0 

20 0 0 40 0 0 

Z5 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

1:5 0 0 26 0 0 

14 0 0 28 0 0 

10 0 0 20 0 0 

188 0 0 :S92 0 0 

6-T:X-50 �



PEST ICl DE SNl'l lllG II THE STATE OF TEXAS 

:::.:'.:'.:i<:.:·: ·.-. 
i>•• • 

• i 
!/ ;; ....,, ..... ,,. ,,; 

;; .. 
...· •"-"' 

h? ,. 
,. ' i. 

•·\\':,•;, ;;., 

: ') 
;· 

h/ 
•·• 
:; 
)., 

,., +; 

1987/S-6 25 0 0 50 0 0 

1987/12 1 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4·6 25 0 0 50 0 0 

1957/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 
-~~ '. ,_.·_-:: •-:::: . <'. ::-. 

,') .. · '. i 
. . . ' .. ·--· .-.• ..-.. ' . '•• ' ..,.•, 
. ·· -:s-.•.-_.-.__ -:-, .' ,:,:·-:::-~:-• ::,:;-:-::.:,,: 

1988/8 8 0 0 16 0 0 

.'ino,,l;GO '\"'d": 1988/7 a 0 0 16 0 0 

1988/4 20 0 0 40 0 0 

~-----"""11~ •·· '··:· t.:: 1987/5·6 Z5 0 0 50 0 0 
,.. ,,.. ........ 1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/6·7 13 0 0 26 0 0 

1988/4 14 0 0 28 0 0 

'mtr•·•..·••.•. t;}r\;\,, 1988/8 10 0 0 20 0 0 

TOTAL DISCRETE 188 0 0 392 0 0 
WELLS/SAMPLES 

1988/8 0 0 1 0 0 

1988/8 2 0 0 2 0 0 

1958/8 3 D 0 3 0 0 

1958/8 0 D 0 0 

1988/8 2 D 0 2 0 D 

1988/8 2 0 0 2 0 D 

1988/8 3 0 0 3 0 D 

1988/8 0 0 0 D 

1988/8 3 0 0 3 0 0 

1988/8 3 0 3 0 150,0 

1988/8 3 0 0 3 0 0 

1988/8 0 0 0 0 

1988/8 3 0 0 3 0 0 

1988/8 0 0 0 0 

6-TX-51 



PESTICIDE SNl'l[IIG ll TIE STATE 0/F TEXAS 

1987/5·6 25 0 0 

1987/12 0 0 

1988/6 10 0 0 

1988/4·6 25 0 0 

1987/6 25 0 0 

1987/12 2 0 0 

1988/8 8 0 0 

19e3/6·8 11 0 0 
., ... ·_:·:::_.;·_·:... '.< :/::::.. 

:::.-~=:::=.::: ·:=·· -:-·---::--... :;-IJ, 1988/7 8 0 0 

1988/4 20 0 0 
..:-. _:::. :,:: :::-:-:-: �

.-.u.. ·\: ::, ·.:, .·.:, : :: : ::- 1987/5·6 25 0 0 �
:::· -:;.-:· y,·-··:·:··.: :::-::;:::_ 
::::_,::;::.·:-::·:: ,;-,_.,-_ 1987/11 2 0 0 

}:-: ·,·.•, ::-·--.~::_~:. } 
1988/8 8 0 0 

I 

:-•,''." ······ 

1988/6·7 13 0 0 

1988/4 14 0 0 

1988/8 10 0 0 

TOTAL DISCltETE 199 0 0 
IIELLS/SAIIPLES 

1987/5·6 25 0 0 

:JJGt _-:::-:-:-:::'..:::-::::
.:-,·.:-:-,.-. -:···_·.;, ;:_:;;:_ 

,,:-· ...:-.-,: •.-.-.--:-.·•.:=,;: 1987/12 1 0 0 

1988/6 10 0 0 

1988/4·6 25 0 ' 0 

19117/6 25 0 0 

1987/12 2 0 0 

8 0 0 

1983/6-1986/8 11 0 0 

:r:H+_:-t: :.:· .::t· -_-:-_ :-.· 1988/7 II 0 0 

1988/4 20 0 0 

50 

2 

20 

50 

50 

4 

16 

19 

16 

40 

50 

4 

16 

26 

28 

20 

411 

50 

2 

20 

50 

50 

4 

16 

11 

16 

40 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

150.0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

6-TX-52 �



PESTICIDE Sollll't. IIIG II TIE STATE Of TEXAS 

(He9techlor 1987/5·6 25 0 0 50 0 0 
"°"Xi~) 

1987/11 2 0 0 4 0 0 

1988/IS IS 0 0 16 0 0 

1988/6·7 13 0 0 26 0 0 

19811/4 14 0 0 28 0 0 

1988/8 10 0 0 20 0 0 

AL DISCRETE 199 D 0 403 0 0 
LS/SAMPLES 

•.•.•·• •···•· ,c.,c.::, "· 
·:l:a(MCHE•··• •.••·: 1987/5·6 25 0 0 50 0 D 

1987/12 D 0 2 0 0 

1988/6 10 D D 20 0 0 

1988/4·6 25 0 0 50 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 

1988/IS a 0 0 16 0 0 

1988/7 a 0 0 16 0 0 

1988/4 20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/6·7 13 0 0 26 0 0 

19118/4 14 0 0 28 0 0 

TOTAL DISCRETE 
WELLS/SAMPLES 

I 1988/8 10 

188 

0 

0 

0 

0 

II 

20 

392 

0 

0 

0 

0 

1987/5·6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

19811/4·6 25 0 0 50 0 0 

···~··.:.i·J::> 1987/6 25 0 0 50 0 0 

.:/ 
.· ·:·::·-_::::_': :::-:::.:::

:.: . ·.:..,········} 1987/12 2 0 0 4 0 0 

1988/11 8 0 0 16 0 0 

6-TX-53 



P£STIClDE SAll'UIG II TE STATE OF TEXAS 

..,. 
... ' .. , Hit!iwurtij~{i\i;i:V !'.:\H~;j~~X\:\i 

·'· .. 

.,. 

i1:~i1 %ai1 
CLi~> •• ~.,J.iiio••·/ti?. 1983/6·8 11 0 19 00 0 

....., 0 •• 

::;:-::.\=://U/k·/::-::;.;:.::. ,.-.:,.·.· 1988/7 8 0 0 16 0 0

"~;rr····,···· 1988/4 20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/6·7 13 0 0 26 0 0 

1988/4 14 0 0 2a 0 0 

.. ..... 1988/8 10 0 0 20 0 0 

199 0 0 411 0 0 

1987/5•6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4·6 25 0 0 50 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/7 8 0 0 16 0 0 

1988/4 20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 

:@Hi ' j 1987/11 2 0 0 4 0 0 
;:,. :,;{Xi •::/:: 1988/8 8 0 .0 16 0 0 

,,,... ........,,.,., 
..,...... l . 1988/6• 7 13 0 0 26 0 0 ~-

1988/4 14 0 0 28 0 0 

1988/8 10 0 0 20 0 0 

TOTAL l>lSCIIETE 188 0 0 392 0 0 
loULS/SAMPLES 

1987/5·6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4•6 24 0 0 48 0 0 

6-TX-54 



PESTI Cl DE SoW'lI IIG II TIE STATE Cf TEXAS 

(IICPA) 

TOTAL DISCIIETE 
WELLS/SAMPLES 

TOTAL DISCRETE 
WELLS/SAMPLES 

,c,\: \§········.·.·.·················... ·,••.. :·;.;.; 

it~\: ··············· 
~t11i?''' ' 

~tit~':( 
·.: ·::::_:;: '::·::_ :; ·_:; � :- ;':": ··< .:.;: ~-:::?:-:: 
·i,i>e:•\..,:. 

... 

1987/6 

1987/12 

1988/8 

1988/7 

1988/4 

19117/5·6 

1987/11 

1988/8 

1988/6·7 

1988/4 

1988/8 

1987/5·6 

1987/12 

19511/6 

1988/4·6 

1987/6 

1987/12 

1988/8 

1988/7 

1988/4 

1987/5·6 

1987/11 

1988/8 

1988/6·7 

1988/4 

1988/B 

1987/5·6 

1987/12 

25 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

8 0 0 16 0 0 

20 0 0 40 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

13 0 0 26 0 0 

14 0 0 28 0 0 

10 0 0 20 0 0 

187 0 0 390 0 0Ill � II 
25 0 0 50 0 0 

0 0 2 0 0 

10 0 0 20 0 0 

24 0 0 48 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

8 0 0 16 0 0 

20 � 0 0 40 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

B 0 0 16 0 0 

13 � 0 0 26 0 0 

14 � 0 0 28 0 0 

10 � 0 0 20 0 0 

187 � 0 0 390 0 0 ~ 
25 � 0 0 50 0 0 

0 0 2 0 0 

6-TX-55 �



PESTICIDE SAIIPLIIIG II TIIE STATE Of TEXAS 

., ~ , . ~, . ' 
••··~1:t:H)ff:fr. 

.:·.• ..·. >/L/ !: 
. ~tit,:; %HJ; 

TOTAL DISOIETE 
WELLS/SAIIPLES 

·. _,;::-.-;·.• .. ·:·. 
. ,._..'' ' .......·._ -:-·-·.,·........_,.~:

";~)'/.;Qi\ 

: 
t. '{,;,· 

fliiiilil&Hmtb{J 

TOTAL DISCRETE 
WELLS/SAMPLES 

1988/6 

1988/4·6 

1987/6 

1987/12 

1983/S 

1983/7 

1988/4 

1987/5•6 

1987/11 

1983/S 

1985/6·7 

1983/4 

1988/S 

1987/5·6 

1987/12 

1983/6 

1985/4·6 

1987/6 

1987/12 

1988/8 

1988/7 

1988/4 

1987/5·6 

1987/11 

1988/8 

19U/6·7 

1988/4 

1988/8 

tr~fl~i ii~i.'k';Xi·. 

(l~}i t1Bf11· 

10 0 0 20 0 0 

24 0 0 43 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

a 0 0 16 0 0 

a 0 0 16 0 0 

20 0 0 40 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

a 0 0 16 0 0 

13 0 0 26 0 0 

14 0 0 za 0 0 

10 0 0 20 0 0 

187 0 0 390 0 0

Ill II 
25 0 0 50 0 0 

0 0 2 0 0 

10 0 0 20 0 0 

25 0 0 50 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

a 0 0 16 0 0 

20 0 0 40 0 0 

25 0 0 50 0 0 

2 0 0 4 0 0 

a 0 0 16 0 0 

13 0 0 26 0 0 

13 0 0 26 0 0 

10 0 0 20 0 0 

182 0 0 390 0 0 

6-TX-56 �



PESTICIDE SNFL I IIG II TIE ST.ATE Of TEX.AS 

><\ '/H'.\ •< ts· > us 
ti!t;;;·;;;•;:·•••:;; ·:·· <'••···· .,;f i? 

,·,-::-::-/id)?f::: ·; =-:::-,- ... -.-~, 
,<::,•:• '" ·:.: '.iO::• 

>~~;n.v:r+ 

TOTAL DISCRETE 
~LLS/SAMPLES 

.,::~/···;;··,···)··· 

.<:: 
FL.Glll 

<·····~;( ·•·•·•;ti?::••·•· 

:sr:{t}-Xt>: .- :·=.· ::'_-_:;: :.:=

•:.:·::.r••::.>:,:<·.•.· 

••:;f,;llxit~qsdi>• ci:if'~.f.i,ij(ftt ·(J-1.\T~?;'. 

:~;,;
tJi 0 '\:Y '":·Qlll~II••:"··;111Jf: Jf~1,rr ;Bt'r~RJ �:;;~~~·~/i~M~Iir1 

1987/5·6 25 0 0 50 0 0 �

1987/12 0 0 2 0 0 �

1988/6 10 0 0 20 0 0 �

1988/4·6 2S 0 0 50 0 0 �

1987/6 25 0 0 50 0 0 �

1987/12 2 0 0 ' 0 0 �

1988/8 8 0 0 16 0 0 �

1983/6·8 11 0 0 19 0 0 �

1988/7 8 0 0 16 0 0 �

1988/4 20 0 0 40 0 0 �

1987/5·6 25 0 0 50 0 0 �

1987/11 2 0 0 ' 0 0 �

1988/8 8 0 0 16 0 0 �

1988/6·7 13 0 0 26 0 0 �

1988/4 14 0 0 28 0 0 �

1988/8 10 0 0 20 0 0 �

199 0 0 411 0 0II I 
1988/8 0 0 1 0 0 �

1988/8 2 0 0 2 0 0 �

1988/8 3 0 0 3 0 0 �

1988/8 0 0 1 0 0 �

1987/5·6 25 0 50 0 2 5.3·5.7 

1987/12 0 0 2 0 0 
z 

1990/9•10 6 0 1 6 0 �

1988/8 2 0 0 2 0 � 0 �

86/6 10 0 0 20 0 � 0 �

1988/8 2 0 0 2 0 � 0 �

1988/4·6 25 0 0 50 0 � 0 �

1988/8 3 0 0 3 0 � 0 �

1988/8 0 0 0 0 �

1987/6 2S 0 0 50 0 � 0 �

1987/12 2 0 0 4 0, 0 �

6-TX-57 



PESTICIDE SAll'lflG 11 TIE STATE Clf TErAS 

·····::::, ,.; '-·-)::;.;,::~:{:;:~:::::.: j 
··-~·--.-: ,:-:.::-_::.:·/·'.:::·:.:::: ;''.;:;·_.: ·..-: ;: 

<'l. ,.~ .. ff'Ht ,ci> ··· - :: 
:;,,. ;, ;:.'' Ci ...•.;;, / ;y.;. 'i} 

---..... ,;•, ·-:-: :-.:: ,::.:. .":-: .·-:.-:·.:::::::,_·;":.:{,-:-::::~-: 

Clkt0l1chl0r) 1988/11 8 

1990/9·10 6 

1988/7 8 

1988/11 3 

1988/4 20 

1990/9·10 
•. •<:':········ WJ\JHY 

1987/5•6 25 
.. ' 

1987/11 2 

1988/8 8 

1990/9·10 39 

1988/8 3 

1988/8 3 

1988/11 14 

1988/4 14 

1990/9·10 

1988/8 3 

1988/11 

1988/8 2 

1990/9·10 7 

1988/8 10 

TOTAL DISCRETE 27'9 
WELLS/SAMPLES 

~~~;i~=n m2: ·,~f:c;;})i;:,:\i 1987/5•6 25 
/@Wt····

:i?C. 1987/12 1 

Ili~H:X<~:i1; 1988/6 10 

1988/4·6 25 

1987/6 25 

1987/12 2 

1988/8 8 

1988/7 8 

1988/4 zo 

D 

0 

0 

D 

0 

D 

0 

0 

0 

D 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

D 

0 

0 

0 

0 

0 

D 

D 

0 

0 

0 

2 

0 

0 

0 

0 

0 

0 

0 

0 

0 

16 0 D 

6 0 0 

16 D D 

3 0 D 

40 0 0 

0 0 

50 0 0 

4 D 0 

16 D 0 

39 0 0 

3 0 0 

3 0 0 

27 0 0 

28 0 0 

0 0 

3 0 0 

0 0 

2 0 0 

7 0 0 

20 0 0 

483 0 3 5.3·5.7 

50 0 0 

2 0 0 

20 0 0 

50 0 0 

50 0 0 

4 0 0 

16 0 0 

16 0 0 

40 0 0 

6-TX-58 �



PESTICIDE IWFLJ*i II TIE STATE Of TEXAS 

k •... :: .{ ... ,.
( Norf lurazon) � 1987/5·6 25 0 0 .. ····· 

:.• 
1987/11 2 0 0 

' 19811/8 8 0 0 

iiJ.~fr:i}'.!\<; 1988/6•7 13 0 0 

·i.MiiJU''f)''.}% 19811/4 14 0 0 

19811/8 10 0 0 

TOTAL DISCRETE 188 0 0 
WELLS/SAMPLES 

1987/5·6 25 0 0 

1987/12 0 0 

1988/6 10 0 0 

1988/4·6 25 0 0 

'MmttH•··•·••·f>f 1987/6 25 0 0 
'.-. ··-:, ·-:.·.:-:-·· ~;,.·.· :-:•. 

19117/12 2 0 0 

1988/8 8 0 0 

1988/7 8 0 0 

19811/4 20 0 0 

1987/5·6 25 0 0 

1987/11 2 0 0 

19811/8 8 0 0 
:::_.,_·_::· ._::::· � :=::
,TAI < :.,, .. ,.,, 1988/6·7 13 0 0 

1988/4 13 0 0 

1988/8 10 0 .0 

TOTAL DISCRETE 182 0 0 
WELLS/SAMPLES 

25 � 0 0 

0 0 

lf--------u~···...b""5clll�'"_}_,...... I-'l'f----1988...;;...1_6 10 0... •·?<_!_i_F... __111__....;;...._+ 0 

•a i~ �•\\' / 19118/4·6 25 0 0 

25 � 0 0 

2 0 0 

a 0 0 

6-TX-59 

50 

4 

16 

26 

28 

20 

392 

50 

2 

20 

50 

50 

4 

16 

16 

40 

50 

4 

16 

26 

2.6 

20 

390 

50 

2 

20 

50 

50 

4 

16 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



PESTICIDE SNl>L IIG 1M TIE STAT( OF TEXAS 

. ?)~ l~ff. 
.~ij(

hlDICElk ..ii~;)~\il11[; ·. .i'ilATIClQ••
:C~lt•·' 

(Oxvfluorfen) 1988/7 a 0 0 16 0 0 

1988/4 20 0 0 40 0 0 

1987/5-6 2S 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 a 0 0 16 0 0 

1988/6-7 13 0 0 26 0 0 

1988/4 14 0 0 28 0 0 

TOTAL DISCRETE 
WELLS/SAMPLES 

I 
. 

1988/8 ~, 10 

1aa 

0 

0 

0 

0 
II 

20 

392 

0 

0 

0 

0 

1988/8 0 0 0 0 

·,·.. ·fft'~,.•.·.•·.·.r ·.•• ;;~.. ~~: ~·.~·...-::; 1988/8 2 0 0 z 0 0 

1988/8 3 0 0 3 0 0 

1988/8 0 0 0 0 

1988/8 2 0 0 2 0 0 

1988/8 2 0 0 2 0 0 

1988/8 3 0 0 3 0 0 

;, ''·<?'fr'.'%h• 1988/8 0 0 0 0 

llli:i~b{i\/\+F; •. 1988/8 3 0 0 3 0 0 

1988/8 3 0 0 3 0 0 

1988/8 3 0 0 3 0 0 

1988/8 0 0 0 0 

1988/8 3 0 0 3 0 0 

1988/8 0 0 0 0 

1988/8 2 0 0 2 0 0 

TOTAL DISCIETE 31 0 0 31 0 0 
IIELLS/S.UCPLES 

1987/5-6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

25 0 0 50 0 0 

6-TX-60 



PESTICIDE SAIFLIIG II THE STAT! Of TEXAS 

fit m- ~ ····· ··· 1:0t!U:•1:.1vr ,, ··; f ;~~;: 1Bf:1 �
(Parathion, 1987/6 25 0 0 50 0 0 
ethyl> ·Ri1ifil!~i11~,i 

1987/12 2 0 0 4 0 0 

i/.P/ci · ::,•• ..:. 1988/8 8 0 0 16 0 0 

<~oi-,)H~);\• 1983/6·8 11 0 0 19 0 0 
1·:·::: :::: :: :: .·,_ ;: :• -:- ; ;_;_ ::: ·-: ': ~ ... ,.,, ... 
·-:-:::-::::-:::-·-:-.-:-•:-:-:.-.... :.·..--.·.·:-• :-.: 1988/7 8 0 0 16 0 0 

1988/4 20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

·········••L·-·:•)>X 1988/6·7 13 0 0 26 0 0 

•·iif,.tft1f>:,;;>0
• 1988/4 0 2514 0 0 0 

1988/8 10 0 0 20 0 0 

TOTAL DISCRETE 188 0 0 411 0 0 
IIELLS/WIPLES I ~ I~ I 

1987/5·6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4·6 25 0 0 50 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1983/6·8 11 0 0 19 0 0 

1988/1 8 0 0 16 0 0 

1988/4 20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/6-7 13 0 0 26 0 0 

1988/4 14 0 0 28 0 0 

6-TX-61 �



PESTICIDE Wl'lllli II TIIE STATE 0f lWS 

(Pa~athion, 
nethyl > 

TOTAL DISCRETE 
IELLS/s.u4PLES 

TOTAL DISCRETE 
~LLS/s.u4PLES 

;::_ ::·;::_.·__ ·:.:_:-·:;: .:.:;;:. :.::=.:_·_..-. 
·-:--.-, .;; ,.·.·::·;·: :_:;:;::· 

. 
... ,..... 

/4' :·:;;':.; :;:.~ ;":~: ;: ::~; ~.. ~;;.,:,)(i . 

:if{~i 
1988/8 10 

188 

1988/6 10 

1988/4·6 25 

1987/6 25 

1987/12 2 

1988111 a 

1988/7 8 

1988/4 20 

1917/5·6 25 

1987/11 2 

1988/S a 
19811/6·7 13 

1988/4 14 

1988/8 10 

188 

1917/5·6 25 

1987/12 

1988/6 10 

25 

1987/6 25 

1987/12 2 

1988/11 a 

1988/7 II 

1988/4 20 

6-TX-62 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

o o 

0 0 

0 0 

0 0 

0 0 

O 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

20 

411 

50 

2 

20 

50 

50 

4 

16 

16 

40 

50 

4 

16 

26 

28 

20 

392 

50 

2 

20 

50 

50 

4 

16 

16 

40 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



PESTICIDE SAll't.11& II TIE STATE Of TEXAS 

c::.>:c r:\t):, + �
r/: T H/ •·;(/ L �

(Pendiaethelin) 

TOTAL DISCRETE �
WELLS/SAMPLES �

·.:-'.;::::=::::::-:-:,'.,'."··-:-,_;: 

:\:'.)f ···-'.-·--:-·· ·-·~, ){}d 

I• ·.:,,:< +:'\ \,i:'' 
-,:~:::,,·. :: :::~-;:-.•.-.:- :::/ .•:-.-_ 

11-------u, :· :n,,: ,, .. , 
,, ]'Ji\,,:,):: f'\\:; 

····· ..:,,:;;;::··· 

mtili'··':;.·; ;•:n 

TOTAL DISCRETE �
WELLS/SAMPLES �

1987/5•6 

1987/11 

1988/8 

1988/6·7 

1988/4 

1988/8 

1987/5·6 

1987/12 

1988/6 

1988/4·6 

1987/6 

1987/12 

1988/8 

1988/7 

1988/4 

1987/5·6 

1987/11 

1988/8 

1988/6·7 

1988/4 

1988/8 

1988/8 

1988/8 

1988/8 

1988/8 

1988/8 

1988/8 

2S 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

13 0 0 26 0 0 

14 0 0 28 0 0 

10 0 0 20 0 0 

0 0 392 0 0 

25 0 0 50 0 0 

0 0 2 0 0 

10 0 0 20 0 0 

2S 0 0 50 0 0 

ZS 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

8 0 0 16 0 0 

20 0 0 40 0 0 

2S 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

13 0 0 26 0 0 

14 0 0 28 0 0 

10 0 0 20 0 0 

188 0 0 392 0 0 CJ' 
0 D 0 0 �

2 0 0 2 0 � 0 �

3 0 D 3 0 0 �

0 D 0 0 �

2 0 0 2 0 0 �

2 0 0 2 0 0 �

6-TX-63 �

http:SAll't.11


PESTICIDE SAIA.IIIG II TIIE STATE OE 1DAS 

CPh0r1te) 

\[~}(········<·······< 

.... •· ....

-~~f~> 
TOTAL DISCaETE �
WELLS/SAMPLES �

,........ ······ �

~~ 
,. Pitt~ •im>/ 

198!/8 

1988/8 

1988/8 

198!/8 

1988/8 

1988/8 

1988/8 

1988/8 

1988/8 

1987/5·6 

1987/12 

1988/6 

1987/6 

1987/12 

1988/8 

1988/7 

1987/5·6 

1987/11 

1985/8 

1988/6·7 

199/4 

1988/8 

1988/8 

1988/8 

1988/8 

3 0 0 3 0 0 

1 0 0 0 0 

3 0 0 3 0 0 

3 0 0 3 0 0 

3 0 0 3 0 0 

0 0 0 0 

3 0 0 3 0 0 

0 0 1 0 0 

2 0 0 2 0 0 

31 0 0 31 0 0

II �
25 0 0 50 0 0 

0 0 2 0 0 

10 0 0 20 0 0 

25 0 0 50 0 0 

25 0 0 50 0 0 

2 0 0 0 0' 
8 0 0 16 0 0 

8 0 0 16 0 0 

20 0 0 40 0 0 

25 0 0 50 0 0 

2 0 ·o 0 0' 
8 0 0 16 0 0 

13 0 0 26 0 0 

14 0 0 28 0 0 

10 0 0 20 0 0 

188 0 0 392 0 0 

0 0 0 0 

2 0 0 2 0 0 

3 0 0 3 0 0 

11c:!f �
/TMTJ~.
/\<,is/{) y;·
... •'·...... . . ' .. ~;. -~ 

:·>:?:.:: 

II 

6-TX-64 �



PESTICIDE SAIFLIIG II TIE STATE OI' TEXAS 

D 0 D 0 

25 0 0 50 0 0 

D 0 2 0 D 

2 0 0 2 0 0 

10 D 0 20 D D 

2 0 0 2 0 0 

24 0 0 48 0 0 

3 0 0 3 0 0 

0 0 0 0 

25 0 0 50 D D 

2 0 0 4 0 0 

8 0 0 16 0 D 
.. ', .. _.. ··.• 

iii1Dij;CiCJ 1988/7 8 0 0 16 0 0 

1988/8 3 0 0 3 0 0 

1988/4 20 0 0 40 0 0 

1987/5-6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/8 3 0 0 3 0 0 

1988/8 3 0 0 3 0 0 

1988/8 14 0 27 0 2 1.48-3.15 

1988/4 14 0 D 28 0 0 

1988/8 3 0 0 3 0 0 

1988/8 0 0 0 0 

1988/8 2 0 0 2 0 0 

1988/8 10 0 0 20 0 D 

~-TOTAL· DISCRETE 0 ·-1 0 2 '. ··-3.15 
IIELLS/SANPLES 

1987/5-6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

6-TX-65 



PESTICIDE SMl>LIII& JI TIE STATE OF TEXAS 

·-··· , ....•., ·• 

CProfenofos > ii P.Aso 

TOTAL DISCRETE 
~LLS/SAIIPLES 

..~oii> : > · cawic:ite: 

········•·•><••••r>.th!§ 

,::·_:;:.-.: :::·:;'.:-:;:: ·=.· .•.. ::_";.::::·.·: ........../// .......... �

1988/4·6 

1987/6 

1917/12 

1988/8 

1988/7 

1988/4 

1987/5·6 

1987/11 

1988/8 

1988/6·7 

1988/4 

1988/8 

1987/5·6 

1987/12 

1990/9·10 

1988/6 

1988/4·6 

1987/6 

1987/12 

1988/8 

1990/9·10 

1988/7 

1988/4 

1990/9· 10 

1987/5·6 

1987/11 

1988/8 

1990/9-10 

1988/6·7 

25 

25 

2 

8 

8 

20 

25 

2 

8 

13 

14 

10 

188 

2S 

6 

10 

25 

25 

2 

8 

6 

8 

20 

25 

2 

8 

39 

13 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 D 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 2 

0 2 

0 2 

D 12 

0 0 

... ...... 
.·/+· . x·· 

50 

50 

4 

16 

16 

40 

50 

4 

16 

26 

28 

20 

392 

50 

2 

6 

20 

50 

50 

4 

16 

6 

16 

40 

50 

4 

16 

39 

26 

.:\l:.:·· ;:_:.-:.-::~/::::: 
}l!c:t •• }l!Ct 

0 0 �

0 0 �

D 0 �

0 0 �

0 0 �

0 0 �

0 0 �

D 0 �

0 0 �

0 0 �

0 0 �

0 0 �

0 0 

II 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 5.2-28.4' 
0 4 23.3-29.6 

0 4 1.9-4.6 
D 

0 12 �

0 0 �

6-TX-66 �

http:���><����r>.th


PESTICIDE s.uPLIIG 11 THE STATE Of TEXAS 

(Prc:rnetonl 1988/4 14 0 0 28 0 0 

1990/9·10 0 0 0 0 
D 

1990/9·10 7 0 2 7 0 2 

1988/8 10 0 0 20 0 0 

TOTAL DISCRETE 248 0 17 452 0 ,1. 1 ,9·29.6 
~LLS/SAMPLES ,~ 

1987/5·6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4·6 25 0 0 50 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 
.. - .. -.-....--.. ,-• 

fii~Ai.r.o\·· 1988/7 8 0 0 16 0 0 

HOIMRC 1988/4 20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 

1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/6·7 13 0 0 26 0 0 

1988/4 14 0 0 28 0 0 

1988/8 10 0 0 20 0 0 

TOTAL DISCRETE 188 0 0 392 0 0 
WELLS/SAMPLES 

1987/5·6 25 0 • 0 50 0 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4·6 25 0 0 50 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/7 8 0 0 16 0 0 

6-TX-67 



PESTICIDE !Wl>l.llli II TIE STATE Of TEXAS 

(Pr0011chlor) 

•·• , .... )fUH/•..... 

TOTAL DISCRETE 
I/ELLS/SAMPLES 

._.-:; :;-;,:: -:;)\';_::;"_·::::.,:: 
·---:·.:::-::-~~-::-··:.:~;·-:~ ::::::. 

MmtiLYJ:e··· 

·:-.:·::,.:.. -· .. 
jofru ./: /A ; · 

1988/4 

1987/5·6 

1987/11 

1988/8 

1988/6·7 

1988/4 

1988/8 

1988/8 

1988/8 

1988/8 

1988/8 

1990/9· 10 

1988/8 

1988/8 

1988/8 

1988/8 

1990/9·10 

1988/8 

1990/9·10 

1990/9·10 

1988/B 

1988/B 

1988/8 

1990/9·10 

1988/8 

1988/8 

1988/8 

.,,:'•IINIGE: OF . •. 
'>ta1CEili:.·: 
> tAAT:1011$:::: 

(.qffF ;
•',•-;,,•· ,•·.-·,.• .. 

20 0 0 40 0 0 

2S 0 0 50 0 0 

2 0 0 4 0 0 

8 0 0 16 0 0 

13 0 0 26 0 0 

14 0 0 28 0 0 

10 0 0 20 0 0 

188 0 0 392 0 0 

0 0 0 0 

2 0 0 2 0 0 

3 0 0 3 0 0 

0 0 0 0 

6 0 0 6 0 0 

2 0 0 2 0 0 

2 0 0 2 0 0 

3 0 0 3 0 0 

0 0 0 0 

6 0 0 6 0 0 

3 0 0 3 0 0 

0 0 0 0 
0 

39 0 39 0 

3 0 0 3 0 0 

3 0 • 0 3 0 0 

. 1 0 0 0 0 

0 0 0 0 

3 0 0 3 0 0 

0 0 0 0 

2 0 0 2 0 0 

6-TX-68 �



P£STIC1DE SNl't.llNi 11 THE STATt 0F TEXAS 

'· ·.@;f:\~lliij5li/~Ui :\,; :It;~i~itiY . ; . 

't0r.v; '• ; '>V' iu' ·f!i~~1I~ lliir~:1 ·,WIP;lb ; :::·,OSlTIIIE.. 
· WP.LED<' ,;:::,sir.u.s iik ;:.' ;;di"'i) ;1-·SAMPtu:, : 

1!: \:H rn !1~ i~t :/; w;m i~:, Jr 
7 0 0 7 0 0 I 

TOTAL DISCRETE 
I/ELLS/SAMPLES I I Ill 

91 0 

11 
91 0 

II 
D 

1987/5•6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 

1988/6 10 0 0 20 0 0 

1988/4·6 25 0 0 50 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1983/6·8 11 0 0 19 0 0 

1988/7 8 0 0 16 0 0 

20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 

·············>·'). ;;•·< 
1987/11 

1988/8 

2 

8 

0 

0 

0 

0 

4 

16 

0 

0 

0 

0 

1988/6·7 13 0 0 26 0 0 
····-:-.•·;_._._... :; 

iwiiiJi: /''!&; 1988/4 14 0 0 28 0 0 

1988/8 10 0 0 20 0 0 

TOTAL DISCUTE 199 0 0 411 0 0 
WELLS/SAMPLES 

197'5/3·7 2l••:••r~~;1~t•-•'.··•••-~·!·•••::jl !~t~~•i•!••••;•'.;~·i;;•
~========--o;==--===-m===9j~--==-F 

TOTAL DISCRETE I 2 
WELLS/SAMPLES 

0 

0 

2 

• 2 

16 

16 

0 

0 

13 

13 

trice· 
380.0 

trace· 
380.0 

;:. ·, .:.:,;::.._.: --·::' : 

1rs1~,-;,'1 • 1987/S·6 25 0 0 50 0 0 

1987/12 0 0 2 0 0 
. ·.·...·.·. · ... ·• :_.\·.).)_:_,_•. i_._._::_._._::_:_._;·_: 

·,•&)MIS(lR, <'· 1988/6 10 0 0 20 0 0 

1988/4·6 25 0 0 50 0 0 

1987/6 25 0 0 so 0 0 

1987/12 2 0 0 4 0 0 

6-TX-69 



P£STIC1DE Wl'l.116 JI l"IE STATE Of TEXAS 

IH ·; ; 

(Tralanethrln) 1988/8 8 0 0 16 0 0 

1988/7 8 0 0 16 0 0 

1988/4 zo 0 0 40 0 0 

198715·6 25 0 0 50 0 0 
.; 

1987'/11 2 0 0 4 0 0 
/=.'..=i ::=,:_-:·-;::;) -:-:::::: ._:: 

1988/8 8 0 0 16 0 0 
"·''' -'\x:/ "":,;,,.: ·" 

[.. ..-:::-:·;';•:-·-· 1988/6•7' 13 0 0 26 0 0 

1988/4 14 0 0 28 0 0 

1988/8 10 0 0 20 0 0 

TOTAL DISCRETE 1M 0 0 392 0 0 
WELLS/SAMPLES 

1987/5•6 25 0 0 50 0 0 

1987'/12 1 0 0 z 0 0 

1988/6 10 0 0 20 0 0 

1988/4·6 25 0 0 50 0 0 

1987'/6 25 0 0 50 0 0 

1987'/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/7' 8 0 0 16 0 0 

1988/4 20 0 0 40 0 0 

1987/5·6 25 0 0 50 0 0 
;·;,c;,·,,,,.,,,;;;\:/) 
,,;,:;;: ;;: :.'?'!: ""'',,.. , '.'""'''''' 1987'/11 2 0 0 4 0 0 .,... ,. ; .,.. 

1988/8 

1988/6·7' 

8 

13 

0 

0 
• 

0 

0 

16 

26 

0 

0 

0 

0 

1988/4 14 0 0 28 0 0 

TOTAL 
0 

DISCIIETE 

.. ,. ';,,,. >':,'.;:;:<:.
}?''./'.\I 1988/8 10 

1M 

0 

0 

0 

0 

20 

392 

0 

0 

0 

0 
WELLS/SAMPLES 

1987/5·6 25 0 0 50 0 0 

1987'/12 1 0 0 2 0 0 

1988/6 10 0 0 20 0 0 
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PESTJ CIDE SAll'l I 11G II TIE STATE Of TEXAS 

.•·.\;\( \i:;:;:;,:: .. ; Y> ·.:.• ;.·:... :.••.·.·.·...,.:.·~···.•.·..·.·..·.·.·····.···.•.·. . ..·•·.·.·.····'·········· :;:.r, , ; • b;ti;·' I.!LL:·i···· U/~/'..Jjd,,• ... t'. .•. •.l...·.ttl.,..., .•..• >:~ : i.•) ) > ,t:•;; LT:'.}/;··· ...... •. .. ··•··.....· ..· ...• ..... ? / · ·:;,;: >ttet" 

(Tricl,,,...,r) 1988/4·6 24 0 0 48 0 0 

·•·~•·:•:Y:;:t; 1987/6 25 0 0 50 0 0 
::·=·-:- .\rt:/ ::·: 
·-:·::-;-,:·.··:.:.::.•:-.-: :;-: 1987/12 2 0 0 4 0 0 

,-_ : : ; _-: :::::_:)y ·):-r; ;=:<= ;, 
:-:=: :·.-r::::f\f:?f/ 1988/8 8 0 0 16 0 0 

1988/7 8 0 0 16 0 0 

1988/4 20 0 0 40 0 0 ~· ::········ ........ �
1987/5•6 25 0 0 50 0 0 ... ········· 
1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/6·7 13 0 0 26 0 0 

1988/4 14 0 27 0 o.sa 
1988/8 10 0 0 20 0 0 

TOTAL DISCRETE 0 389 0 0.58II � 187 IllWELLS/SAMPLES Ill 
1988/8 0 0 0 0 

1988/8 2 0 0 2 0 0 

1988/8 3 0 0 3 0 0 

1988/8 0 0 0 0 

.•~1:iii~f"1:(n•11 1987'/5·6 25 0 0 50 0 0 
[::-::::\ ::::-:_:\i ._., ...;_::<=.:-./;-: :: 

:·,:::··:·_:·/:,::. ·-:·=::·-:_:::: 1987/12 0 0 2 0 0 

.im, ;:ii 1988/8 2 0 0 2 0 0 

1996/6 10 0 0 20 0 0 

1988/8 2 0 0 2 0 0 

1988/4·6 25 0 0 50 0 0 

1988/8 3 0 0 3 0 0 

1988/8 0 0 0 0 

1987/6 25 0 0 50 0 0 

1987/12 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/7 8 0 0 16 0 0 
.._· ..- ,·•.,:··.•.·-:· 

•110ci1il'\ 1988/8 3 0 0 3 0 0 
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PESTICIDE SNl'llllG II TIE STATE 0f TEXAS 

[\\·•i• ····>··•,..:·:\/•!'······ )\;/'):::••
:<:·>:·: .:: : --_-_· ~:.:. =:·: : :,:.:.:_::.= :. :::_: (- )}I?t): -:_:_:::_:_::-·: --: .-. 

(Triflural In) � 1988/4 20 0 D 40 0 0 
::.; •.·: .. :: :.·: ::-:.:._:; :: :_.\ :-·>.. ;.::;;:::;:t ·:: 

.•..• •··•·<·.· 1987/5·6 25 0 0 so 0 0 

1987/11 2 0 0 4 0 0 

1988/8 8 0 0 16 0 0 

1988/8 3 0 0 3 0 0 

1988/8 3 0 0 3 0 0 

f;..;:.;;.•; ' 1988/8 14 0 0 27 0 0 

•tii< 1988/4 14 0 0 28 0 0 

1988/8 3 0 0 3 0 0 

1988/8 � 0 0 0 0 

1988/8 2 0 0 2 0 0 

1988/1! 10 0 0 20 0 0 

TOTAL DISCRETE 219 0 0 423 0 0 
WELLS/SAMPLES 

GRAIIO TOTAL 511 73 61 8117 Z80 145 
DISCRETE 
WELLS/SAMPLES 

NOTE: � The saaiples ccu,ted in MeReynolds I Don Pesticide Slllll)l i"41 Effort Described were 
ccaposite ~les of t110 to three well ~ln each. There were 90 well seaples 
taken i n Aullust 1988 and th i rty- one ~ i t es llllde. 

• � No MCL or Llfeti• KA available. 

A Inorganic arsenic includes arsenic, arsenic acid and ars-te. 

1 �In TD.A 1.-tlpticro of ArMnfc Cont•i,.tfcro of Crcudater Ocarrffll leer matt, 
,_-(1988) the ccu,tiH included in the study were g~ into &ix areas 
dete,..ined to be awceptiblt to ground-water cont•inetion. 5-)les were collected 
fr0111 61 ,..ter wells, epproxi•tely to per area, l:lut ..ells "°"led per COl6ltY were not 
apKified. The are88 con1isted of the following ~ties: 

El Paso, Hudspeth, Culbertson 
Hale, L~k, L)ll'II 
[no)(, Haskell 
Johnson, Hii l 
Robertson, lrazos, lurleson 
Iii l lacy, C..ron, Nidalgo. 

C The level of detection for ~les taken in July 1985 .,.. 50 ,ig/l. 

D The c:lete in the !2! News Release·TDA Finds Flw Peltfcfdl!!II and Ana\ic in Clne-Third 
of 60 Yells Tested in Six T- Cowitles did not Include all the concentrations of 
detected pesticides. It also did not include the total l'Uliler of saai,les taken. for 
the purposes of this table, it ..as assuaed that one saaple was taken ~r well. 
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STATE Of TEXAS 
\ELLS IT 0CI.WTY 

0 0 0 0 0 0 2 2 a 2 0 0 

0 0 a 0 a 0 2 0 0 0 

0 a a 0 a 0 11 0 a 0 0 0 

0 a a a a 0 0 0 0 0 0 

0 0 a 0 a 0 4 0 0 0 

0 0 a 0 0 0 0 0 a 0 0 

0 0 0 0 0 0 4 0 2 0 2 0 

•toJ;;~····c·•······ 0 0 0 0 0 0 2 a a 0 0 0 

24 0 0 0 0 7 a 0 

0 0 0 0 0 0 2 a 0 a 0 a 
0 0 0 0 0 0 4 a a a··ti:~••.t•••···}·

c~''.\ � 9 3 0 0 0 a 0 0 0 4 �

0 0 0 0 0 0 4 a 2 0 2 0 �

0 0 0 0 0 0 2 a 0 0 0 0 �

0 0 0 0 0 0 0 0 0 0 0 �

0 0 0 0 0 0 a 0 0 0 0 �

22 0 0 0 0 3 a 0 0 0 

0 0 0 0 0 0 6 a 2 0 2 0 

0 0 0 a 0 0 2 2 0 2 0 0 

0 0 0 0 0 0 a 0 0 a a 
0 0 0 0 0 0 0 a.itat.it••··•·· 
0 0 0 0 0 0 0 a 0 0 

26 a 0 0 0 2 a 2 

0 0 0 0 0 0 a 0 0 0 

~,••~ > • 10 2 a 5 0 0 4 2 0 5 0~i~·····•i••·: n------+---1~------n---9---i-4----111-------• 
0 0 0 0 0 0 0 4 0 0 �

~Cl!Oil~i 54 20 13 0 0 0 7 4 0 0 34 3 �

:•1;nox.: 31 3 0 0 0 40 10 2 2 11 

0 0 0 0 0 0 3 0 2 0 2 0 

0 0 0 a 0 0 15 5 5 0 
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STATE OF TEXAS �
IE.LS IT CXI.IITl �

.,,.,,, .,., 

12 0 0 0 0 ' 
54 16 7 0 0 0 2 0 20 2 

0 0 0 2 0 2 0 0 D 2 0 D 

0 0 0 0 0 0 2 0 0 0 0 D 

0 0 . 0 0 0 0 0 0 0 0 D 

0 0 0 0 0 0 3 0 D D 0 D 

0 0 0 0 0 0 3 2 0 2 D 

.............. ·---'. 

'~~i 
0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

2 

0 

0 

0 

0 

0 

D 

0 0 0 0 0 0 7 0 3 0 0 3 

10 2 0 0 0 2 0 0 3 

0 0 0 0 0 D 2 D 0 0 0 0 

0 0 0 0 0 0 0 0 0 

0 0 0 0 0 D 60 0 0 0 0 0 

252 ,s 28 7 0 2 252 28 31 25 77 32 

• NFU • K,-1 or SuspKted Non.l Field Use 
PS • Known or Suspected Point Source 
UIIK • Ur-«nown 

Note: ln Pesticide Sapli,. Effort Describm (1988) it 1181 noted that four of the 
90 wells were drinking w1t1r wells, the rest were irrigation wells. As it was 
not stated precisely which well were the drinking water wells, it was i~sibla 
to locate th• by county. Therefore, in this table, the distinction ia ignored 
and all 90 wells were considered i rrig1t ion walls. 

In the TDA news release, 10 of 16 wells with datectianc ere drinking water, 
however the specific wells are not noted. For the p..irposes of this table, 
111 16 wells are listed as non·drinlclng water. 
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PESTICIDE CROSS-REFERENCE TABLE �

irt¥retDE. ftCIJL.\1Dltt 
~TilltlaY. } .. \Jf).M > 

Insecticide C 

9 9 Herbicide U,C 

1,2·D 
,:: ___ ...... .,- ··- ........ . �

·• l, .?'OfClilotOl!'t"8~ / 5 F~igent s 

5 F~iaent C 

1,3·D 

1,3·Dichlor 

2·Chloroallyl· 
diethvldithiocarbanate 

2C2,4·D1chlorophenoxy) 
prOl)i oni c acid 

··~\~(· .................... / ....., ..�2(2,4·DP)Diethylamin@ salt 

70 Nerbicide 

Nerblcide 

2,~-!jj.fitior~i1i{ 111:id >·• Possible 
deSredate or 

1·. • i......,ri tv 

Acaricide u,c 
insacti cide 

2,4·0P 

70 Herbicide C,SRC 

2,4,S•Trichlorophenoxy· 
acetic acid 

50 Herbicide 

2,4,6-Trichlor.,.,,,enol 
•-· ... 
··. i,6-dfat~,aniTlne ···. Alachlor Degredate 

Cerbofuran De!!redate 

'k~ii~~~<·.·· Carbofuran 
•·· 'J~t:et«ial'bOfure,{ co11e,iob 

Degradete 

s 

4(2,4 ·D ichloropt,enoxy) 
butyric acid 

4C2,4·0B), Butoxyethanol �
ester �

APPENDIX I-1 �



PESTICIDE CROSS-REFERENCE TABLE �

Degradate 

Insecticide 
Fungicide 

lnHCticide 

Herbieide 

FWIII i eide 
Nerbfcide 
Antfl1fcrcbial 

F1111igant 

2 Nerbfcfde 

3 Insecticide 
Acaricide 
FWIII I c I dt 
N-t I c I de 

2 0 radate 

4 Degradate 

3 Parent+ 
degradates 

Insecticide 

60 60 Herbicide 

Insecticide 

Insecticide 
Acarfclde 

Herbicide 

Fungicide 

50 

IN«ticide 
F1119 i c i de 
Herbicide 

Oefol iant 
Insecticide 

Herbicide 

3 Herbicide 

0 radate 

Insecticide 

Insecticide 

s 

s 

s 

S,I 

C l,SRC 

S,R,SRP 

S,R,SRP 

sit" 

C SIC 

s 

u,c 
S,R,SRC 

S RP 

s 

CC 
SR 

S,J 
SR 

C 

S,lt 

C 

S I 
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PESTICIDE CROSS-REFERENCE TABLE �

•·.. ·.· •.• .c•.:..S'bari .•....., ...· ............. .. �

hnfluralin 

20 
,:. ::..:.:.:.::_:_:_:_:_;__;_._: .. .:· •... ·... :.: .. :...:.,.:::..:_.,-.-..-..:... 
hfituc:in: ilodlin ssh.:?>·•···· 

BHC en �
il'GIIIIICH• . • /.'•:/·•·····..· .· :>········.�. . . . > 

..c::: ··•.: ··<.•· ··• ::·· ···•·••· ..:••·.:· 
·::w1 . •:( ··:, -·-:.··-<:: :;":•·--:·;;e-:,::·\.:{i;_. 

,:_' ._··:;.:: ..-:-:::_:::·::::·_::.:_:::::: ·:::_::-·.:; .. :: ..::;. 
·carbo~1.1ren~ •tot!ll, 

••:-.-:-· .·.-. -:·_ .. -: ....... ·-·-.·---::• �
·~rbori territdltorid<r . 

. c\il1~no\'IJIC1r1, ~ / 
.. <. 

lentazon 

soc11··- br-1·de 
,r,,ap � WIIU 

40 

Carbofuran 

5 

Herbicide C 

Insecticide s.• 
Insecticide s 
Herbicide 

Funaicide 

Herbicide s 
20 � Herbicide s �

D""'radllte �

Insecticide �

90 � Herbicide s 

s 

C 

Herbicide C 

350 Herbicide s 

F11111icide C 

700 Insecticide s 

C 

40 � Insecticide S,R,SRC 
Acarecide 
F11111iclde �
•-ticide �

D..,radllte 

Parent+ �
dNi radii tes �

FLaigant u 
FIIIII Ic ide 

Fi re �retardant 
In f1aigant 
fol'IL!lati-

Insecticide C 
Acaricide 

Insecticide u 
Acaric:ide 

APPENDIX I-3 �



PESTICIDE CROSS-REFERENCE TABLE �

) .•1e.~1.•...l'.·.~···:... -.:. }8.l~.--.:.),>.·. ,.···•.·.l.·• .. ,.\·.~.....l.1.•.;.••.~.'.. � •.'L.~.~.· *.···o·w·e· ;.•.!.,.'.:.•·.·_.•._·•_•·~,... , ........ · _,.,_, :·�-."::;-:-,,- .. '"'; ':.,.-:·::·:~r;-:-( 

700 � Fungicide 

Herbicide 

100 � Herbicide 

2 � lnsacticide 
hrmiticide 

Insecticide 

Insecticide 
Acaricide 
OVacide 

Herbicide 

Acari clde 

Insecticide 

Insecticide 
Acari cide 

.... >.•····················· ... :, � Fw,gicide 
Antimicrobial';·,······················.·········· .. ···(·! 

100 � Funigant 

Fungicide 

Funigant 
Warning agent 

Fi.ngi clde 

Herbicide 

20 � Insecticide 

Insecticide 

Herbicide 

Insecticide 
Herbicide 
Anti11i erobi al 
Fungicide 

Insecticide 
Herbicide 
Funciicide 

Insecticide 
;.:::--;. .. . :··,:::::.- -·:-_/·· __ _ 

trutct111te • .··• ,·.· ·· •·• ·•• ·• • � Insecticide 

Herbicide 

APPENDIX � I-4 

iiaoi&t,j[y~tµ~ ' 

s 

C 

u.c 
C,SRc 

C.SRc 

C,SRc 

u.c 
u.c 
C 

C,SRC 

s 

C,SRP 

s 

S,R 

s 

C 

s 

s 

s 

s 

sa.S 
some U 

s 

s 

S,R,SRe 



PESTICIDE CROSS-REFERENCE TABLE �

200 200 

0.2 

4000 

0.6 

APPENDIX I-5 

Rodenticide u 

Rodenticide S,R 

Nerbicfde s 
Insecticide s • 

Herbicide C 

Nerbi c ide U C 

F111igant CR SRC 

Herbicide s 

Degradate 

lnsecti cide C 

Degradate SIie 

D radate 

Insecticide C,R 
Acaricide 

Insecticide C 
Acaric:ide 

Insecticide C 
Acaricide 

D radate 

Degradate 

Degrlldate 

Herbicide C,R 

Herbicide CR saC 

Insecticide S,Slc 
F1r41icide 
N-ticide 



PESTICIDE CROSS-REFERENCE TABLE �

•JICL .\ . i.t~•:X•. •IHJlAJOlt?
~t1/ '("9/lf :+s:r.•~ ·· 

.::.--:----., _:_:.: :-:·:-::;-:-·';::-·:·:·::·-:·.; 

~;~i iit,thal•~•I•
•<·· . . .•• . 

Insect 
r,..,.,l lent 

200 Hert>i cide 

Herbicide 

600 600 Anti11icrobial 

75 75 Insecticide 
F16111icide 
Rodenticide 
Anti111icrobhl 

N-ticide 
,,..;gent 

Herbicide 

Insecticide 

Insecticide 
Acaricide 

lnucticide 

Insecticide 

Diethvlhexvl Dllthalate 

Insecticide 
Acer I cfde 

7 7 Herbicide 

Dinitrocresol 

Acaricide 

Insecticide 

200 Herbicide 

···:··············?····•••.•>:•:+: ?••·..•{ f·• 20 , 20 Herbicide 

Diq.at dibr0111ide and 
various salts 

0.3 Irwecticide 
Acarlcfde 

Degradate 

10 Herbicide 

Fly larvicide 

u,c 

s 

s 

u 

s 

S,l,SRP 

S.SIIP 

S,Sllc 

S,R 

c.SRc 

S,SRC 

C,SRC 

C 

C 

C,R 

C 

s 

S,R 

s 

C 

APPENDIX I-6 �



PESTICIDE CROSS-REFERENCE TABLE �

····~·•:•... /(~·\. 
;_... ·..·.,...•.:.:.:>.. '.········ ~·r. . ........ .. . . . �

DNOC . sod h111 SI Lt 

EDB 

EIOCc~ 

Er'ldosul fan �

Endosulfan �

100 100 

z z 
Endrin 

Ethylene 
bisdithiocarbamete 
c-- _...,,_ 

0.05 

Ethylene dichloride 

Ethyl- thiourea 

Ethyl 0arathlon 

Naneb 

Fenac 

2 

lrwecticide 
Herbicide 
Fqlcicle 
Anti111lcroblal 

Fl6'gi cide 
Antiaicrobial 

lsamer 

Isomer 

Degradete 

Herbicide 

Insecticide 

Degredate 

l115Kticlde 
Acaricicle 

Herbicide 

Herbicide 

lr-.ectlclde 
Acarlclde 

lrwecticide 
F"'9icide 
N-ticide 

Disinfectant 

Insecticide 

lr-.ecticlde 

f"'!liCide 

Degradate 

Insecticide 
Fl6'glclcle 
N-ticida 

u,c 

s 

s 
u,c,a,sac 

C,R 

s 

S,R 

S,R 

u,c,sac 

C,R,SRC 

s 

S,R 
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PESTICIDE CROSS-REFERENCE TABLE �

.•.•..•. > .. : •..••. •··.·••··••·· 
feflllllli dlos. siJlfoitidlf f fflllll i1)1,OS 

··•·· >•.. Ji)\\J Y' c•·•••·••.i•••••··• ···•• 

700 

Gl~osate isoprapyl11111ine �
salt �

Guth Ior �

HCH C1r.B.6) �

HCH (I') �

0.4 

0.2 

t···••-·, .... •··• Y :Y' 
}11~1'1! t tll.i ... ········c.~~···· 

D~radllte 

Daaradate 

F111&i cide s 
lrwecticide s 
Acariclde 

lrsecticide C,R 
f111&icide 
Nenaticide 

Irsectlclde C 

Herbicide C 

Insecticide S,R 

Herbicide s 
Herbicide s 
Herbicide s 

90 Herbicide s 

~tic s 
herbicide 

10 Insecticide S.R 

1000 F111&icide u 
Antimicrobial 

700 Herbicide s 

lrwec:ticide 

Degradate 

200 Herbicide . s 

De11radate 

FL.naicide s 

Insecticide C 

lrwecticida S,R 
Herbicide 

Herbicide C 

APPENDI:X I-8 �



PESTICIDE CROSS-REFERENCE TABLE �

0.2 0.2 

200 

lllllethion 

.,ii'~~i,:·•·······,······>n·:·.r·.··.•.,··.·1,1;;c.,,• 

10 

(.··.<.·.•·.·•.·•·,·.•.·•.•.·.. ··.......•.....•...............•.•..�
MCPA acids, salts, esters •MCH \"it••>..• •:::•: ::•: 

MCPB salts, esters 

NCPP salts. esters 

NCPPA 

2 2 

•200 

40 40 

Methyl carbaphenoth i an ~~ IOtJlj~/·~:,,:c:······ ... 

Insecticide 

Herbicide 

I nsec:t i cI de 

F""" Ic I de 

F"'!I i Ci de 

Herbicide 

Insecticide 

Herbicide 

Fll'l9icide 
Herbicide 

F,n,aicide 

Insecticide 
Acaricide 

Herbicide 

Insect icicle 
Acarlcide 

lrwec:ticide 
Acaricide 
Mol liaciclde 
Rodent icide 
Bird r-llw,t 

Insecticide 

Insecticide 
Acaricide 

lrwecticlde 
Anti 11! crobl a I 

Insecticide 
Fll'l9 i Cide 
Herbicide 

Degradllte 

S.R,SIC 

s.s•' 
s 

$ 

s 
scae C, 

·- s 

s 

s 

u,c 

s 

S,R 

s 

S,R 

S,R 

S.I 

s 

S,R 

S,R 
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1 

PESTICIDE CROSS-REFERENCE TABLE �

Methyl oarathion �

Methyl trithion �

·....................•....··> .•.•.••. >.·.• ). )//./ �

···············•·?······•>··::::: ...;:~::::..-:ni:-:·::.:.:::/:::-:::=::.::). /: ,t·::.:-- .._ �

............................ {i '. .••• , ..•• (·•:>(\? Ji �

•· •··••·•·••··••• >·. •Y.·••!+I :r?•: H%' 
p·Nitr()llflenol i'.itfi:,.:,t.::l.G~t; H:• );•• 

Ortho·dichlorobenzene 

......... ··,·,· --·- ·• �

Oi{~INCii, 

Insecticide u 

100 Herbicide s 
200 Insecticide s 

Degredate 

Degredate 

Degredate 

Insecticide S,R 
Acaricide 

Insecticide u,c 

Insecticide 

Herbicide s 
Degradate 

Insecticide 
Acaricide 

Herbicide C.SRc 

Insecticide s 
Acaricide 

20 Insecticide s 
Insecticide s 

Herbicide s 

Herbicide C 

Herbicide C 

IIIS)Urity in 
foniulation 

Herbicide s 

Insecticide s 
Fqicfde 
Antimicrcbfal 

Herbicide s 
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PESTICIDE CROSS-REFERENCE TABLE �

2 

Phorate 

Phorete 

Insecticide 
Acaricide 
f Lr19i Ci de 
N-ticide 

Ani•l 
nrtabol ite 

lnsecti clde 
Acericide 

Insecticide 
Acericide 

Herbicide 

30 Herbicide 

Insecticide 

Insecticide 

F icide 

Insecticide 
Herbicide 

Herbicide 

lrwecticide 
FlnQlcide 
Antiaicrcciel 

lnsecti cide 

Insecticide 

Degreclate 

D reclate 

Degrate 

Degredate 

Devradlte 

Insecticide 
Acaricide 

Insecticide 

s,a,sa' 

C 

S,R 

S R,SRC 

S,R 

S SRC 

s 

s 

S,R,SRP 

SR 

S,R 

U,R 

s 

APPENDIX I-11 �



PESTICIDE CROSS-REFERENCE TABLE �

..·.~•.·•·················t•·••\•·· t···.ii•••.:r••• 

·:\. .•. < \·, : ............... ' :/: �
:, P'.r~I-t'.: .. ,_: .i:<':i:::::.=:=:: ..·.: .:=::,:_::_:: : . 

,:·:.::t:• •· ... <:•••.,.: ........ •:/;:.;; �
.. :. .... :·...:.;.. '· >:·····,·· 

Pr0P(Zamide 

Prothiofos 

Rotenone 

Silvu 

-rlldate 

Insecticide C,R 

Herbicide S,R 

A<lhidicide C 

!»Gradate 

Insecticide S,R 

Herbicide C 

Insecticide NI (in US) 

Herbicide s 
Antiaicrobial 

Herbicide s 

Herbicide S,R,SJIC 

Herbicide s 

Herbicide s 

Insecticide s 
Acaricide 

,o Herbicide C 

,oo Herbicide C 

3 Insecticide S.SRP 

Insecticide NR 

l,.ectlcide u 
Fir,gicide 
Anti11f crabil I 

Herbicide C 

1..ect i cic» u,c,s•c 
Desradate 

lnsectlc:lc» s 
Ac:arlclde �
Piscicide �

Herbicide � C 

Herbicide s �
Herbicide s �

4 Herbicide s 
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PESTICIDE CROSS-REFERENCE TABLE �

Sodlia1 bt'amide 

Sodhn cyanide 

.,} '',, ,\y:,p;·.· •:< :" , .. ' 

f ~i ; ::.; ... /\ ff 
TCA and SIi l ts 

TCE 

500 

90 

0.9 

Terbufos 

Terr-nole 

5 

Herbicide 

Herbicide 

lnaec:tlclde 
FlalQICfde 
Herbicide 
Antimicrobial 

lnaec:ticide 

Nerbfcfde 

Herbicide 

Herbicide 

Insecticide 
FlalQiClde 
N-ticide 

Degradate 

llerbiclde 
Alpec:lde 

Herbicide 

,Ulrigant 

Insecticide 

Herbicide 

Dearlldllte 

Fi.,gicide 

lrmecticfde 
Fia1Qlclde 

Insecticide 

Insecticide 

lapuri ty In 
foraJlation 

NI �

NR �

s 

S,R 

C 

s 

s 

S,R 

s 

C 

C 

s 

u.c 

s 

C 

S.R 

s 
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PESTICIDE CROSS-REFERENCE TABLE �

Triehlorobanzene 

' . ,< ; If] }ff •L ff,) 
:f< ···:·r.. ...... ;;; tr :rr 

..•.•.-. :-··:·:-:.:,:-·-:-::·.,·,: 

"''·' ..... 
··.···· 

Tri th ion 

TLrlf c: 

'UNeil/UNI ....• LU@Ii%t y, 
·:·.; :·:: :·_.::::::·: ··:t::>:_:: :}-{/ ;: :: :: ·.::: :: ,:,·,: :·:: ..;. 

r·=:! --:-_ ...-._..,_..: -..; .._.?()?\ 

Vorlex 

5 

5 

10000 10000 

Herbicide 

lrwec:tfcioe 

Herbicide 

Fuaipnt 

Insecticide 

Fi.,gicide 
Herbicide 
Antiaicrobhl 

Insecticide 
Herbicide 

Fi.,gfcfde 

Herbicide 

Antimicrobial 

Herbicide 

Insecticide 
Fi.,g ic i de 
Herbicide 
Anti al c:robi • l 

Insecticide 
F•.,.,ic:ide 

lnHCtlclde 
Fi.,g f c i c» 

s 

s 

u 

C 

C 

u,c 

s 

IIR 

S,SR,c 

u 

s 

u 

C 

u 

SRPr•,resently in Pre·Speciel Review 

SRP Special Review in provress 

SRC Specfel Review c~leted 

s � Si.qiorted: The prcdJcltl'(S) of the pesticide has -.de caaitmnu to cOIOICt 
the studies and pey the fees required for reresfstratfon, and ia -ting 
those c-itants In e ti•ly awwwr. 
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PESTICIDE CROSS-REFERENCE TABLE 

U � Uns~rted: The procu:er(s) of the pesticide haa not mde or hanored 1 
ccmni tinent to seek rere9i strati on, CorcMCt the necessary stldiH, or pay 
the req.iisite fees for rere1jlistr1tion of the procu:t. 

C 	 canceled: The acti1tt ingredient is no lQr41tr contained In any re9iatered 
pesticide prcxu:ts. 

R � Restricted Use: The pesticide haa been classified 1s I Restricted Use 
Pesticld! 161Cier 40 CFR Pert 1, SU:lplrt 1. It is therefore restricted to 
\&tt bye certified applicator, or by or !alder the direct 9'4)ervision of 1 
certified applicator. 

A � In H111eii both dfchlorcpropene Ind 1,i!·didllorcpropene appear in the data, 
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At this time the Pesticides in Ground Water Database does not contain data from 
the National Survey of Pesticides in Drinking Water Wells (NPS). These data have been 
recently analyzed and published.3 OPP is currently working on importing the results of 
the pesticide analyses, so that they will be available when the PGWDB becomes part of 
the Pesticide Information Network. The following is a short description of the NPS and 
a summary of findings from the NPS. 

The NPS is a joint project of EPA's Office of Drinking Water and Office of 
Pesticide Programs. This survey is the first national study of pesticides, pesticide 
degradates and nitrate in drinking water wells. The Survey has two principal objectives: 
1) to determine the frequency and concentration of pesticides and nitrate in drinking 
water wells nationally; and 2) to improve EPA's understanding of bow the presence of 
pesticides and nitrate in drinking water wells is associated with patterns of pesticide use 
and the vulnerability of ground water to contamination. The focus of the Survey was on 
the quality of drinking water in wells, rather than on the quality of ground water, surface 
water or drinking water at the tap. The Survey was designed to yield valuable 
information on both the frequency and levels of pesticides, pesticide degradates and 
nitrate in rural domestic (private) and community (public) drinking water wells on a 
nationwide basis. The Survey was not designed to provide an assessment of pesticide 
contamination in drinking water wells at the local, county or State level. 

More than 1300 wells were sampled, some in each State, for 127 analytes. Nitrate 
was the most commonly detected analyte in these wells. Based upon the NPS results 
EPA estimates that nitrate is present at or above the analytical minimum reporting limit 
of 0.15ug/L in about 52.1 % or comm.unity wells, and 57% of rural wells nationwide. 

The survey detected pesticides and pesticide degradates much less frequently than 
nitrate. Twelve of the 126 pesticides and degradates were found in the sampled wells. 
EPA estimates that 10.4% of community wells and 4.2% of rural domestic wells in the 
United States contain pesticides or pesticide degradates at or above the analytical 
minimum reporting limit. The two most commonly found pesticides were DCPA acid 
metabolites (degradate of dimethyl tetrachloroterpbthalate) and atrazine. The following 
is a list of the pesticides found in each type of well in alphabetical order. 

Community: atrazine, DCP A acid metabolites, dibromocbloropropane, 
dinoseb, hexacblorobenzene, prometon, sirnazinc. 

. Rural Domestic: alacblor, atrazine, bentazon, DCP A acid metabolites, 
dibromochloropropane, ethylene chbromide, ethylene thiourea, 
gamma-BHC (lindane), prometon, simazine. 
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