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IN'JE'RODXICTXOX --,.,...-- 

HISTORIC A A C I i G & . O 3  

'l'he Pesticide lvfonitorir~g Kettvork (PE%fE) is a joint projcc t between the Georgia Deparin~ent of  
Plgriculturc: (GDA) and the Georgia Environmental Protection Division (EPD). The prttject was 
initiated in September 1993 to sample Nationat Ambient Water Qtidity Assrssment WAWQA) 
mtmitoring welts installed by thc U .S. Geological Survey (USGS) in the ,&palachicola- 
Chattahoochee-Flint River Rasins. The purpose was to provide bascline data to the GDA and 
EPD for the State Pesticide Maxigcrnent Plan. Past, present, and f~ituture well sampli~lg provides 
infinnation on the susceptibility of aqxiifers to non-poi13t source pollutian from agricultural 
practices and permits evaluation of the ialpact of normal use artd handling of pesticides on 
ground water at or near the site of application. 

From L 993 through 1 999, EPD sm~pled NA WQA n~onitoring \veils in southwest Georgia. Jn 
addition to these monitoring %veils, a small number of private drinking water wells and shallow 
irrigation tvells within the Dougherty Plain were added to the PMN in 1098 and 1999. 
respectively. In April 1999. EPD discontinued sampling the monitoring and private wells urld 
concentrated only on irrigation wells. Inigation -well satnpling was terminafed in April 2000, 
and results of this prqiect were summarized in PMX Project Report 43. 

In May 2000, with the approval of GDA, EPD began sampling private drinking water wells fca 
pesticide analysis. The project was re-named the "Domestic Well Water Testing Project.'' For 
sampling purposes, the state was divided into five regions shown in Figure 1. Initial sampling 
efforts were concent~ited in the 15-county Dougheny Plain area of i he  Southwest Georgia 
region. As of Decerriber 100 1, EPL3 had initiated sampling in the Southwest, Sol~theast, and 
Central Georgia regions. EPD anticipates collection of domestic well water samples will be 
completed statewide by mid-2005, with the exception of  13 coastal couniies that draw water 
ftom the confined Floridan Aquifer and are not included in this prqjcct. Attempts will be made 
to obtain one well water sample from each 1 lt square mile section o f  each county. The results of 
this project will be used by EPD as part o f  its long ten11 mn~~itoring nf gmund-water quality and 
by GD A for contiaued devel oprnen t w d  implementation of the State Pesticide Ma~~ayernenr 
Plan. 



EPD published an. article in the GL3A hfilarket Bulletin and in local Southwest Georgia papers in 
Febraary and March. 2000 to solicir volunteers For the Domestic Well Water Testing Project. 
T'he article requested well mvners who were interested in having their w l l  water tested for 
ixtruine. alachlor, metolachlur, and simazine send a written request to the Georgia Geologic 
Survey. The article was subsequently revised to solicit volunteers stdteu~ide and uias reprinted 
in rhe June, July, November and December 7001) h4arliet Bulletins (Appmdix A). 

When a response $,%om a well owner is received by EPD, applicable information is entered into a 
computer database, A unique identification number is assigned to the well owncr and the 
owx~er's location is plotted on a Georgia Department of ?'ransportation cou~lty higltway map. A 
ten square nrile grid is then laid aver the cotlax?; map and, wherever possible, one well for every 
grid hiock is selecxed h r  srtmpling. 

County tax assessor's nfikes are visited to idenrify up to three homeowners within each 10 
square-mile g,rid tllat lacks volunteer homeowner response. Letters me sent to each of the 
homeowners soliciting participation in the project. If one or more responses are received within 
eight weeks one of the wells is selected and added to the sampling list. S o  fi~rther effort i s  made 
to contact these honscowners or soiicit addi~ional 'r'o$rat~teers+ 

'The targer for sa~nples per county and the volunteer responses received t lough December 3 1; 
700 1 im presented in Apper~dix B. EPD will attempt to identify and sample one well within 
each ten square mile section of each corny, but portions of some counties will not be sampled 
due to the presence of municipal water supply systems- military b a ~ s ,  lack of volunteer 
homeoemers, uninhabited lands, a d  other Piict~rs. 

An EPD representative corltacts the ~ e l k  owner hy teleplrox~e to schedule the sztmpling event. 
When visiting a don~estic well site. EFD sampling personnel wear visible identification wit13 a 
photograph. All sampling is performed outside, iund the well u~vner's borne is not entered. At 
each well site, the spigot closest to the ~vclI is rsed for sampling. Water temperature, 
conductivity and pH are measured wit!) a Hanm HI 99 1 3 1 0 multi-meter, and the sample is 
collected when pH and temperature remain constant for rime consecutive readings. Time Elnd 
corresponding PI-I, cnnductivit y , ar~d temperature measurements, as well as the latitude and 
longitude coordinates determined by a Trimhle GeoExplorer II CPS receiver, are recorded for 
each well 0x3 a field dntn sheet (Appendix C). 

A ground w~ater sample is collected from eix% well in n 150-milliliter (ml) high-density 
polyethylene (IIDPE) bottle for immunoassa3f analysis by EEPD (See Laboratory Methods). 
When a subsequent re-sampling is required a second immunoassay sample is collected along 
with additional sarnples (one 125ml opaque Teflon bottle and three 1 liter amber glass bottles) 



f' analyses in the GDA laboratory. All sample hn'rtles are labeled with the well idenrificaion 
number, time, date, and test method. The samples are individually packaged in xiplock hags and 
stored in a cooler with ice until transfer to the GDA sample-receiving refriger~tor or to ihe EPD 
refrigerator. A chain oT custody form (Appendix I3) is completed fQr each GIIA sample rind 
provided in the samp te-receiving coordinator with the samples. 

Sr%fk(lPEE FR.ESERVATXC)N ,- ......... 

~ ~ i l  samples are maintained on ice in the field imd are refrigerated (to 3" C) in the labomtory pric~r 
to analyses. Prior to field sampling, GDA lahorarory staff labels and prepares all sample bottles 
with the appropriate preservatives. The fa) lowing table lists sample preservation metl~ods. 

I i X13S* &$ethsd 4 Ar.ntm-gtassbt%lle CDCF~ $6 4' C 28 days 
i 

-,-,------- 

5071508 

.............. 

EPA Method 
Opaque 'Itwe6sr.n bt~ffer and 5mg sodium stziGte 

Cool to 4" C 
Add 45mg ~ S O ~ ~ U ~ Z Z  sa.zl%%te 14 days j 

before sampiing; after 
sampling add 1 : 1 HCkrengent 1 3 

a p W n f 2  , , [ 
...................---. 

1 
. 

All samples arc refrigerated and are ar~al y xed wit,ithin the specified holding times. EPD uses the 
RaP1D Assay49 immunoasssy technique t ~ s  a screening test for the presence of the pesticides 
aiachtor. atraxine, sirnaxine. and metolachior, Four tests arc: completed for each imn~unoassay 
sample, since each immunoassey test is specific for only one pesticide. Part of each sample is 
poured into a 30m1 amher glass bottle labeled u7ith the sample date and well identification 
number prior to co~lductirlg the imn~unoassily tests, m d  tvrtter srtmples for each irnrnu~~nassay test 
we o b e ~ i ~ e d  from this bottle, The remainder af the swmnple in the 1501x11 fieid collection bottle is 
kept rehigew~ed as a reserve, and is disposed of afier all immunoassny tests ibr the sample are 



DetaiIed instructions for rhe RaPID Assay'@ rest method arc provided with eacIl kit (Appendix 
E). A programmed OHMiCKO&$! RPA-I spectroplrotomcter reads 0-1, 1 and 5 parts per billion 
(ppb) standards supplied with each kit and internally generates an absorbmce vs, concentratior~ 
curve. The ahsor<ance and corlcentration have an inverse linear relationship such that a sample 
with high absorbance has low concentration. 'The absorbance of each s-le i s  read with the 
s pectropho tomctcr, which subsequentl y plots the absorbance on an internally calculated curve to 
derermine the sample's corresponding concentration in ppb. The s pecrrophot o~neter prints out a 
numbered list of samples with their absorbency and resulting ca~~centration. Samples having 
cnnce~irrations greatcter than 0.1 ppb are read a second time to confirm the initial reading. 

'Ttle in~munoassay test method i s  sensitive to certain pesticides other than tlle one for which the 
specific test kit is designed. Recause of' the possibility of false-positive test resrrlts, all well 
samples resting positive at indicated concentrations above IJSEPA Method 507 nlerhod detection 
limits (MULs) are corlfinned by re-sampling the well and providing the sample to the GDA 
laboratow for i~xkpendent analysis using Method 507. The imrnunoassay MDI..s and limits of 
q,uantifichrion (LOQS) Ya1-y with each pesticide: but in all cases are significantly lower than the 
Georgia drinking water maximum contminant levels (MCLs) as s h o w  in the fallowing table. 

Kate: MC%,MIS1,, 2nd XBQare in pa&sperIbilfios%fy,pb) 
b$CX., = blaxlsr~ rim Csntaxx~iffaasr t 1,eveI 
bfDL = Nlefh~d Detection Lirt~~ilts 
1,OQ = L,ilnit Of Qua~~tification (there arc rrlinirnurn artd maximum limits for immunoasssy) 

Samples provided GDA artre irnaiyzed in accordance with USEPA hlethods 507 (nitrogen- and 
pl~osphorous-con taini ng pesti ei  des), 5 08 (organochlnrine pesticides), 5 3 1 .I (urea, derivative md 
carbarnate pesticides), 5 5 5 (phenoxy acid herbicides), and National Pesticides Survey (NPS) 
Method 4 (additional pesticides,". USEPA.  Method 531 . I  and XPS Mefhad 4 use high-pressure 
Iiquid chmatography ro qrxaritify ktnalyte concentrdtions. USEPA Methods 507, 508, and 555 
use gas cfuomatog~aph y t c ~  identify conlpaund s and quantify c oncentrarions. T.,yS EP A Method 
507 is used to coniirm rtny concentrations of alachlnr, atrazintl, metolachlor, or simazine in rhe 
samples. The method detection limits and limits of quantification for USEPA Method 507 are 
significan~ly below the Georgia drinking water rnaxirmnl contaminant levels as showin in the 
foilowing rahle. 



USEPA Method 507 pro.rides quantitative analysis fix 42 pesticides and related chemicals in 
addition to ihe four pesticides e~alurrted for this project. USEPA Methods 508, 531.1. and 555 
and NPS Method 4 identify 71 additional pesticides and chemicals. The additional pesticides 
and chemicals analyzed by G D A  are listed an example GDA analysis reports presented in 
Appendix I;. The Domestic Well Water Tesring Project deals only with alachlor, ntrazi~~e, 
mctolachlor. m d  simazine, and &is report does not contain information related to other 
compounds ihdt may have been encountered during well testing activities. 

This prqiect employs both internal (EPD) and external (GDA) qualily control procedures. At 
EPD, all immunoassay tests ~ t r e  performed in strirr accordance with the m~nufacturer's 
procedures. The spectrophotorneter serves as a quality control in that it will not process results 
of ihe in~munoassay test if the correlation coefficient of the kit standard is below 0.99, as stated 
in ihe manu~acturer's procedures. The EPD analyst confirms that the coefficient of vruiatian 
(%GVI is less than 6%; between the duplicare stitndards. attd that the kit control sample falls 
within 20% of tihe concentration printed on rhe control bottle pravided with each imrnunoassay 
kit. For each test run, the spectrtrphotometer prompts the analyst far a '%la~k" of wash soluticm 
ro irtsure the tnachine is wrking propejy. lmmunoassay samples are analyzed within the 
USEPA recamn~ended 14-day holding time typically used for pesticides or the well is re- 
sampled. 

Wells are re-sampled when an inmunoassay test indicates the possible presence nf any of the 
four pesticides at concellfrat ions above USEFA Method 507 MD1,s. Duplicilte sd~nples are 
collected ;rt this time; one is analyzed by EPU using the irnmunoassay method ~uld the other hy 
the GDA laboratory using USEPA Methad 507. The GDA laboratory values are considered to 
he the definitive itnd accurate values in contrast with the irmnrtnoassay results, which are 
regarded as indicators for screening purposes. 

For the GDA laboratory, one duplicate sample is t&en for every ten resamples collected. In 
addition, a field reagent blank (FRB) is p r e p a d  and analyzed alongside the collected samples 
for each of the GDA test methods. The FRB is a laboratory prepared blank of de-ionixed water 
that is exposed to the same field conditions and preserved and refrigerated along ~virh all other 
sa~nples caltecred in a specific field sampling trip. All sample analyses are lagged in a sample 
results notebnak and entered inta spreadsheet fomat. 

Project information is entered into a Microsoft Access?" database. Each well enrry includes the 
well ID number. date of sampling, twll ow;neu informrrtion including county of residence. 
IatitudeAangitude coordinates for the sampling location, irnmunoassay results. and (if perbrmed) 
results of tlSEP,4. Method 507 analyses lor the four targeted pesricides, Database entry is by the 
individual ~espnnsi ble far sampling a parti cular well. Two assrtciates periodically cornpan: ail 
entries to Geld notes and laboratory data sheets as a qualily assurance check. A&er the complete 
dara set for a well has bbee rq4iewed cmd any needed changes made to rhe darabasc, the initials 
of t l~e  two individuals conducting the review arr: cntered into the datiibase to indicate that the 
review ftas taken place. Once the review has been completed the database is imported directly 
into /2rc~ieul' software and the sample distribution map (Figure 2) is generated. 



RE- S ' 4 . f  OC,0Jri AND RE_ORTTNF STA'X'X'!.S - ,,,. ,, ..... .,,... 

With nil immunoassag tests there is a difference bet~veen the mittimum concentration at which 
t l~e tests can detect a certain pesticide (MDI,) and the conce13,t~dtirm at whidl the pesticide car3 he 
accurately quantified (the limit of quantification or LOQ)+ For example, ihe ia~mxiaoassay 
spectropho tometer pri~~tout will detee t alachlor (ar~d related compounds) at concentrat icns as low 
as 0.05 pph (he  MDL for alachlor), hut the manufacturer stales fhe spectrophatometer camlot 
accurately quantify ala~hlor at concentrations less tharx 0 2  ppb (the LOQ fbr alachlor). USEPA 
Method 507 cannot contErm. concentrations between 0.05 artd 0. l ppb. If we1 ls test within this 
riinge> EPD notifies the well owner that there is a possibility for a trace of a pesticide. Nu further 
sampling is conducted, since the concentratior~ detected is too low to be cnnfimed. Shouid a 
pesticide concentration be above the immtmaassay LLOQ but below the USEPA Method 507 
MOT,, EPD informs the well ower that a trace of the particular pesticide may he present. No 
Furlher sampling is conducted. since immunoassay results below USEPA Mefhod 507 MDL,s 
camor be validated using iJSEPr\ Method 507. 

Wells age resampled when imrngmoastssay screening indicates a concentration greater tl~an or 
equal tn the I!SEPA Method 507 MUL for atrazine, alachlnr. rneiolachlnr. nr simwine. A re- 
sampling event includes collecting the full ma?; nf GDA s'iinzples. a second EPT) sample Tbr 
imunoassay re-testing, ;tnd completing a data sheet that includes more information about the 
condition of the well and land use of the area immediately surroxmding the well (Appendix 6). 

In the vast majjority of instances, 170 pesticides are detected at concentrations above USEPA 
Method 507 MDLs and the well does not need to be re-sanq-ded. The -well owxr  is notified i t 3  

\i.riting of the saatpling results within 60 days of the initial visit. If w EPD representative must 
revisit the xvell for re-sampling, the \.ell owner is notified of' the well's status af'ter the second 
round of immuaoassay and USFLPA Method 507 tests have been completed, 

If USEPA Method 507 confirms the presence of a particular pesticide at concentrations below 
the drinking water NCL. EPD notifics the local county agricultural extension agent and the 
Director of the Urtiversity nf Georgia's HomePnrrn "A* Syst program (Dr. Mark RRisse). The 
well owner is infbrmed of the test results by phone and in ~ ~ i t i n g ,  and is ndvised ta call the 
county agricultural extension agent and Dr. Risse for furtl~er consultation. At the well nhvner's 
reqwst. a representative of the EiorneiIjann *A* Syst program will condud an on-site 
investigation of the well and su~rounding area to try to identify the possihle source of the 
pesticide aand suggest corrective actions the \~reIl owner might take. 

If USEPA Method 507 indicates a cunceatratictn of a pesticide greater than the drinking water 
MCL, EPD immediately calls the well ouner and suggests the water not be used for drinlring 
purposes. The ojvner is advised to call the local county agricultural extcctension agent and Dr. 
Risse. h Letter and cop?; of t l~e test results are subsequently mailed to che nxvner. EPD rules 
regulating drinking water quality apply to public water supplies* not to domestic wells, and the 
hoxneow~~er i s se in funned. 



EPD sampled a total or 1220 domestic wells from May 1000 t h ~ u g b  December 7,001 (Appendix 
kij. 802 of which were s;mpled during calendar year 200 1 . Imnrunoassay tests were performed 
on samples from all wells. C)nz hundred and thirteen wells (9.3 percent) were scheduled for re- 
sampling because irnmunoassay screening tests indicated rhe presence of atle ar more of the 
'xrgeted pesticides at concer~trations greater t h n  USEPA Method 507 ivml,s. Kine?-six of 
these mils tvere resampled prior to Decem her 3 I . 1100 1, with the remaining wells scheduled for 
re-sampling i1-i early 2007. 'The delay in re-sampling was caused by relocation of the DOA 
a~~alytical kboratory frnm Atlanta to 'I'iftoton. Georgia, which was completed in January 2002. Of 
the 96 resamples collected and analyzed during the prt-~,iect tn date (tlrrough. December 2001'1, 
four (42 percent) confirmed the presence of one or more of the four rargeted pesticides at 
cot1cer2trahn.s above LJSEPA hgethcd 507 bfDL5, 

Random Qrt samples were collected for atlalysis hy cbe C2Drt laboratory from 109 wells at the 
snnre time initial samples were collected for immut~oasst~y tests. Of the 109 random samples 
cnllected, three (2.8 percent) ~vcrc shown to contain one of' the target pesticides (alachlor) at 
csncentraxions above rZxe fJSE<P.A bfe~91rod 507 34DI,A 

Test results for the seven samples that had confirmed Target pesticide concentrations above 
TJSEPA Method 507 MDL,s arc contained in the following tilhle. These data are for all samplcs 
collected for the prqject through Decerllber 200 1 . 

Kate: Cuncentratio~~s are in parts per billion (ppbi 
( I )  indicates that pesticides were detected in the originid immunoassay sample and the 
C'SEPA Metl.tc,d 507 duplicate sample eoiieeted at the same time; no resan>pljn,g was 
undertaken for these three wel fs- 
* irtdicates a concelltrdtion in excess of maximum conxanlinant levels (hlCLs) for public 
drinking ~vater supplies 

' T h e  of the seven well samples contained alacNor at concenrratinns higher dran the MCL, and 
~BYO csnjained a1 achlar at concentrations abs kFe rtJS EF,% b4e$had 5 07 LMDL but t~e%ox+~ the h4CL s, 
Atrazine ~0ni2rmed in ane well 2% a cancentratisn above USEPA &lethod 507 NEIL but 
below the FVfCL, One well sample contained metolachlor at a concentratioa of 2,022 ppb; 
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