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Introduction 

The Ground Water Policy Review Committee of the Land and Water Resources 
Council recommended to Governor Brennan 1n December, 1984, that a state-w ide 
screen of the impact of agricultural practices on ground- water quality be 
conducted . Governor Brennan and the Legislature accepted the recommendation 
and directed the Maine Geological Survey, Depa.rtment of Conservation, to 
coordinate an inter-agency. three yea r screening study, with annual progress 
reports to the Legislature ' s Energy and Natural Resources Committee. 

The study was authorized to determine whether the detection of Temik 
(aldicarb) and elevated nitrates in ground water in some agricultural areas of 
Maine were symptoms of a larger problem. The recent findings of soil 
fumigants and other pesticides in ground water in the Connecticut Valley and 
other agricultural areas of Southern New England lent added urgency to this 
study. 

An ad- hoc Pesticides in Ground Water Group was assembled to plan and 
conduct the study. Participants in the group included representatives of the 
Maine Geological Survey, Department of Conservation; Bureau of Agriculture and 
Rural Resources and Pesticides Control Board, Department of Agriculture , Food 
and Rural Resources j Water and Oil and Hazardous Materials Bureaus, Department 
of Environmental Protection; Environmental Health Unit , Health Engineering, 
and Public Health Laboratory, Department of Human Servicesj Location and 
Environment , Department of Transportationj Uatural Resources Division, State 
Planning Officej and the U.S . Geological Survey, Water Resources Division. 

With such a broad range of expertise and interest within the group, it 
was determined that we should focus our knowledge in a pesticide ranking 
matrix to determine which pesticides were most likely to be found in ground 
water. 

In order to develop a list of pesticides which might be found in ground 
water, we collected information on the quantity sold. the types of crops and 
applicati on methods, and the persistence and leachability for each commonly 
used pesticide . Each of these factors was given a numerical rating, ranging 
from 1 to 10 , and the pesticides were ranked based on the average of the three 
ratings . 

A discussion of the factors and the ranking procedure is presented in the 
attached HPesticides Selection (matrix) Project" report . The ranking depended 
on available data from other state and national studies, as well as Pesticide 
Control Board records . 

Of the 44 pesticides ranked, 25 can be analyzed by the State's Public 
Health Lab using available methods (Table 1). A list of these pesticides and 
their detection limits is attached . Work is underway to develop and verify 
methods for the other pesticides in the top 20, including breakdown products 
of maneb and mancozeb (dithiocarbanates) . 

The priority list of pesticides was subdivided based on application to 
various crop types. A suite of pesticide tests were developed for potatoes, 
corn. market gardens, blueberries, and orchards . Copies of the laboratory 
request sheets are attached . 
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Site Selection 

The next step in planning the study was to determine sampling locations. 
Based on research in other states, ~e determined that the most geologically 
sensitive areas should be sampled in order to assess the worst case 
possibilities . Areas judged geologically sensitive have thin or sandy soils, 
shallow water table and high aquifer potential . If pesticides were not found 
in the most likely areas, then it is probable that other , less sensitive areas 
would also be pesticide-free . 

Sampling locations were selected to provide areal coverage of the State 's 
agricultural areas, and to represent the different c rop types. Whenever 
possible, monitoring wells installed by the U.S . Geologica.l Survey, Maine 
Geological Survey, and Department of Environmental Protection cooperative 
Aquifer Mapping Project were used, 3S well as wells from the USGS-MGS Saco 
River Val l ey study. These carefully constructed wells can be used to extract 
shallow ground water from sand and gravel aquifers . They are often located in 
agricultural areas. Their use minimized drilling expense, variability in well 
construction, and logistical problems . 

In areas where monitoring wells were not available, household wells 
belonging to cooperating farmers and agricultural area residents were sampled. 
Private wells were used mostly in Aroostook County and orchard sampling . A 
total of 46 wells were sampled, 14 of them twice, for a grand total of 60 
samples . 

Sampling and Analysis 

Ten blueberry, 24 potato , 4 forage crop, 17 sweet corn/market gardens, 
and 5 orchard samples were analyzed for pesticides . The potato samples were 
obtained both from ground water beneath sandy soils in glacial valleys and 
from ground water beneath till- derived soils in northern Maine. A number of 
the samples were difficult to classify as the wells were located between 
potato and market crop fields. In these cases , the sample was analyzed for 
both sets of pesticides . 

Samples from monitoring wells were collected using a gas bladder portable 
pump or a submersible pump. At least 3 well volumes were pumped prior to 
sampling to ensure the water samples were representative of the geochemical 
environment. Spec ific conductance (a measure of total dissolved ion 
concentration) was measured during pumping and samples were taken after the 
conductance stabilized. Ground- water samples from monitoring wells were 
filtered through 0 . 45 micron filters in the field to remove sediments. 
Literature search, after the sampling , indicated that the filters and sampling 
equipment used may adsorb certain pesticides. 

A laboratory test of sel ected pesticides indicated that pesticides 
related to guthion and aldicarb may have been sorbed onto sampling apparatus 
or filters. Further testing and sampling will be conducted over the next year 
to obtain better recovery of these compounds. 
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Samples from most pri vate wells, since they are sediment-free , were not 
filtered . The tap was allowed to run until specific conductance of the water 
stabilized pr ior to sample collection. 

All samples were chilled and delivered to the Publ i c Hea l th Laboratory 
within 72 hours of collection . The samples were then extracted and analyses 
were run on the extract. 

Results 

Results of the chemical analyses presented in table 3. Nitrate was the 
only substance found in concentrations exceeding health advisories or proposed 
recommended maximun concentration levels in drinking water (USEPA: 10 maIL 
NO -N) . Twelve we lls exceeded this standard . Traces (see pesticides 
informat ion sheet , table 1) of dinoseb were detected in the i nitial sampling 
of 5 wells (53005, 57601 , 57605 , 57501 , and 57606) and metribuzin was detected 
in 3 wells (57604, 57605, 82203) , all in potato growing areas . Wells (53005 , 
57601 , 57605 , 57501 , and 57606) were re- sampled i n September and did not show 
detectable amounts of either chemical . Thiodon was detected in one well (dt6) 
in a potato growing area. Atrazine was detected in July in one well (21620) 
near a corn field; slachlor was detected near another corn field (43105). 

Copper was found in two orchard wells (8516 A and L) . Because no other, 
related compounds (nitr ate or other pesticides) we r e detected , and because 
acidic gr ound water in the area is known to leach copper from plumbing, the 
low concentrations detected are not believed to result from agr i cultural 
practices . ArseniC, at a concentration below drinking water standards , was 
found in another orchard well (853001) . 

Sampl es from 2 wells (852604 and 852606) in blueberry growing areas 
contained traces of hexazinone . With the exception of sldicarb, detection 
limits for all chemicals tested were more sensitive than available health 
standards. Unfortunately, many of these chemical s do not have standards or 
guidelines published or promul gated. Continued effort by USEPA is needed to 
develop standards for pesticides . 

Summar y 

The first year of the study has yielded useful results despite technical 
difficulties in developing both sampling and analytical techniques . 
Preliminary indications are that pesticides are not detectable in most of the 
sensiti ve areas sampled. Pesticides were found most often in northern tiaine, 
but even there , concentrati ons were low. 

We p l an to refine our sampling and analytical pr ocedures for the next 
field season and, where possible, increase the number of wells sampled in 
sensitive areas . With this additional informa t i on , we should be able to make 
a more quantitative assessment of the presence of pestiCide,s in ground water. 
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PESTICIDE SECTION 
MAINE PUBLIC HEALTH LABORATORY 

PESTICIDE INFO SHEET 

CHEMICALS SYNONYMS METHOD 
PPB

l MLD 

Alachlor II 4 . 50 
Aldicarb Ternik Sp-2 50.00 
Atrazine II 2.5 
Butylate sutan II 2.30 
Captan II 1. 25 
Carbofuran Furadan II 15.00 
Chlorothalonil Bravo 112 1 . 25 
2,4-0 Ia

2 
1.25 

2,4,S-T Ia
2 

1.25 
2,4,S-TP Silvex Ia .25 
Diazinon II 7 . 60 
Oicamba Banvel Ib 1 . 25 
Difolitan II 1 .2 5 
DNBP Premerge,Dinoseb Ib 1 . 25 
Dursban Chlorpyr ifos II 1 . 25 
Endosulfan Thiodan II 1.0 
Endrin II .50 
Eptarn EPTC II 1.25 
Guthion Azinphos'rnethyl II 5.0 
Imidan Phosmet II 12.5 
Lindane II .50 
Linu[on Lorox II 12 . 0 
Malathion II 1.25 
Methomy l Lannate Sp-3 64.0 
Methoxychlor II 1.50 
Methyl Parathion II 1.0 
Metribuzin Sencor II 0 . 25 
Monitor Methamidophos sp-4 
peNS Terraclor II 1.5 
Sevin Carbaryl II 50.0 
Sirnazine II B.O 
Triclopyr Garlon Ia* .S 
Trifluralin Treflan II .60 
Velpar Hexazinone Sp-l 62.0 
Coppe r 20 . 0 

I MLD: -Minimum Level of Detection- of the analysis under our conditions 
for which statistically sound recovery data is available. 

TRACE: The analysis detected the pesticide indicated but at a 
concentration below the stated MLD. ---

2Compounds detec t ed i n a " ta " scree n wil l a l so be detected in a " Ib " 
screen and shou l d have s i mi lar detect i o n limi ts . I n general , a " lb " 
screen is more effec t ive . 

SPECIAL NOTE: 
Lab techniques 

This information effective 
and needs change. 
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Pesticides in Ground Water Study: 1985 Sampling Results-table 3 

sample # Crop type Geologic depth to N i tra te mg/l Pesticides detected* filtered 
Setting wa ter, ft summer fall summer fall 

dt6 potatoes sand 15 17.2 15.2 thiodan none yes 
dt8 I I and 13 2.56 none yes 
dt11 ' I , gra vel 17 0 0.16 none none yes 
dt10 and I I 18 7.17 6.82 none none yes 
dt3 market ' I - 14 " 0.63 0.43 none none yes 

. dt1 garden I I 10 0 none yes 
dt12 I' I' 16 1 .33 none yes 

53003 potatoes till 19.2 none no 
53005 I I I I 9.5 dinoseb no 
57601 ' I I' 10.2 0 dinoseb none no 
57602 I' I I 20 5.85 5.17 none none no 
57701 I' I I 1 .67 1. 51 none none no 
57604 I I I I 22.2 11 .28 metribuzin none no lJl 

57605 I I I I "5.55 4.26 dinoseb and metribuzin none no 
57501 I I I I 15 4.63 6.8 dinoseb none no 
57702 I I I I 5.75 4.26 none none no 
57606 I I I I 12 4.61 4~6 dinoseb none no 
57703 and peas I I 12.4 9.5 metribuzin none no 
57603 processing I I 2.67 3.4 none none no 

43103 corn sand 7 1 .82 alachlor yes 
dt5 and and 14 3.47 none yes 
dt4 market gravel 8 0 none yes 
dt2 garden I I 16 6.94 none ye"s 
dt7 I I I I 15 7.68 none yes 
dt9 I I I I 13 0 none yes 

43001 I I I I 16 12.4 • none no 
41801 I I I I 14 16.2 none no 
21620 I I I I 15 41.5 atrazine no 
53002 I I till 24.8 none no 

*all at trace levels unless otherwise noted 



Pesticides in Ground Water Study: 1985 Sampling Results-table 3,page2 

sample # Crop type Geologic depth to . Nitrate mg/l Pesticides detected* filtered 
Setting water, ft summer fall summer fall 

8516A. orchard till 0.64 copper .05 mg/l (from piping) no 
8516B ' , 0.25 none no 
8516c ' , 0.82 copper .07 mg/l (from piping) no 

851601 ' , 1 1 .2 none no 
853001 ' , 0 arsenic .037 mg/l no 

ID 

852601 blueberry sand 47 0 none yes 
852602 and 17 0 none yes 
852603 gra ve 1 22 0 none yes 
852604 " , , 30 0 hexazinone yes 
852605 · , , 21 0 none yes 
852606 ' , 13 0.16 hexazinone yes 
852701 ' , 49 0 none yes 
852502 ' , 4 0 none yea 
854501 ' , 5 0 none yes 
852501 ' , 0 0 none no 

I 
I 

*all at trace levels unless otherwise noted 
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TO : PUBLIC HEALTH LABORATORY ATT: PESTICIDE LAB 

SAMPLE LOCATI ON CODE CROP TYPE: ORCHARD 

DATE OF SAMPLE COLLECTION ________ _ BY: 

DATE RECEIVED IN LAB ________ _ BY: 

DATE EXTRACTED 

BLANK NO. 

SAMPLE BOTTLE NDOo _______________ _ _ _ 

BY: 

(II SCREEN with emphasis 
captan, phosmet, guthion 
simazine -

on 

" 
1 LITER BROWN AM~ER BOTTLE 

lH cr II bC ar b&lhli l a lz 2 t 
G@ 11L eeASS QUA 80' lEE 

Nitrates -
250 ML WHITE PLASTIC BOTTLE 

Copper ~ ar5e~1 c 
250 ML -WHITE PLASTIC BOTTLE 

Please list specific pesticides th at are KNOWN to be Ll sed at this 
location and indicate when they were last used. 

SUGGESTED SAMPLING PERIOD: SAMPLE FIRST WEEK OCTOBER 

II Screen with emphasis on Captan, Phosmet, Guthion ~ ' 
SimazineOoOoOoOoOoOo • • OoOoOo .. OoOo .OoOoOoOoOoOo Oo OoOo .. Oo Oo .. Oo .. OoOo .. OoOoOoOoOo Oo$12!i 
'hLP ' pEach ' Ctte test rat "Ct!leb"'atiEG£EIs ~ .. OoOoOo ... ....,.. 
AA for arsenic &: copper ........ -.OoOo ..... Oo .... OoOo ...... OoOo .. 12 
ALIta A for n1 trates. Oo .. Oo .. .. .... OoOo .................... Oo"" OoOo .... 6 
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TO: PUBLIC HEALTH LABORATORY ATT: PESTICIDE LAB 

SAMPLE LOCATION CODE CROP TYPE: BLUEBERRY 

DATE OF SAMPLE COLLECTION_________ BY : _______________ _ 

DATE RECEIVED IN LAB_________ BY: _______________ _ 

DATE EXTRACTED __ _ _____ BY: ________ _______ _ 

BLANK NO . 

SAMPLE BOTTLE NOo ___ _ _____________ _ (I I SCREEN with emphasis on 
guthion ~ Diazinon -
1 LITER BROWN AMBER BOTTLE 

Hex azinone -
1 LITER BROWN AMBER BOTTLE 

Arsenic- · 
250 ML WHITE PLASTIC BOTTLE 

Nitrate -
250 ML WHITE PLASTIC BOTTLE 

Please list specific pesticides th~t are KNOWN to be used at this 
location and indicate when they were last used . 

SUGGESTED SAMPLING PERIOD: LAST WEEK IN AUGUST - FIRST WEEK SEPT 
II screen with emphasis on Guthion and Diazinon ..... 1=125 
Special Test for Hexazinone......... .... ............ 50 
AA for Arsenic .• .... .• •••• .. 0...... .. .... .. .. .. . . . .. 6 
Auto A "for Ni trates .•.... •.••• .... ••.. .. • , . ••• .• •. • . 6 

, 
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TO; PUBLIC HEALTH LASVRATQkY ATTlNTION; PESTICIOE LAB 

SAMPLE LOCAT ION COOE ________ _ CROP TYPE: POTATOES 

DATE or SAI-1PLE COLL ECT ION _____ _ BY , ______ _ 

DATE RECEIVED IN LAB _______ _ BY: 

DATE EXTRACTED __________ _ BY: 

............. . _ • •••• I •••• _ ............................................... __ ............. _ ••• __ •••• 

BLANK NO. _________ _ 

LAB I. D. No. SAMPlE BOTTLE NO. 

EARLY SEASON II SCREEN with emphes1s on 
llnuron, EPTe, end Metrlbuzln - Speclel 
Test for Tem'k - I L,TER BROWN AMBER BOTTLE 

LATE SEASON II SCREEN with emphos's on 
Phosme't. Gut hlon . Endosu I fen. Cerber y I 
endChlorotholenll -. 'cess Is 
test - I LITER BROWN AMBER BOTTLE 

Spec le i test for Dlnoseb end Delepon -
I LITER BROWN AMBER BOTTLE 

.p t , i ns ". ' $ • _ 
, biTER iiSi W - - P RQW ' 

Arsenic - 250 Ml WHITE PLASTIC BOTTLE 

N,tr etes - 260 Ml WHITE PLASTIC 80TTLE 

RESUl TS 

Plene I1st s.peclflc pesticides thet ere K~N to be IISed at this locet'on end Indlcete when tlley were used • 

. ----_.--... -.... --.. _ ......... _-_._-_ .... --......... .--..... _-
SUGGEST SHIPLING PERIODS r~ POTATO CROPS: 

First or Second week of July 
II Screen wlth e'IIphlls ls on Ll nllron, EPTC 
end Metr'bllzln ••• • •• • •••••••• • ••• • ••• • ••••• •• •••• •• •• , •••• 
Specia l test for Tecnlk •••• " •••••••••••••••••••••••••••••• 
Speclel test 101"" Olnoseb end Oelepon •••••••••••• •••• •••••• 
M 10r Arsenic .............. ,. ............. . ..... ..... . .. . 
Auto A for Nitrates •••••••••• • , .............. . ......... . . . 

Fir st or Second I" September 
II Screen wi th emphesls on Pnosmet, Guthlon. £l'IdosIl1 10n. 
Cerbory I and Ch lorot he I en 1 I ••••.••• , ........ ............ . . 
s, s' , l to ' t Q ' • .,avsbpst_ ....................... . . 
s,s.ls ' ·0 ' . t U ' .... r ....... .. .. .. .... . ...... .. . . ..... . 
M for Arsenic .......... .... ........ ..... .......... .... .. . 
Auto A f or Nitrates ••••••• •••• , ••• ,., •• ••• ••••• , • • • ••• •••• 
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TO: PUBLIC HEALTH LABORATORY ATT: PESTICIDE LAB 

SAMPLE LOCATION CODE CROP TYPE : MAR KET GARDENS 

DATE OF SAMPLE COLLECTION_________ BY: _______________ _ 

DATE RECEIVED IN LAB ___ _ _ _ __ _ BY: 

DATE EXTRACTED ________ BY: _ ______________ _ 

.' BLANK NO. 

SAMPLE BOTTLE NO. _ __ _ _____________ _ (II SCREEN with emphasis on 
diazanon, malathion, trifuralin, 
& carbaryl 
1 LI~ER BROWN AMBER BOTTLE 

Speci al test for Oi noseb ~( Dal apon 
1 LITER BROWN AMBER BOTTLE 

Nitrates -
250 ML WHITE PLASTIC BOTTLE 

PI ease list spec i f i c pesti ci des that are KNOWN to be Ltsed at thi s 
location and indicate when they were last used. 

SUGGESTED SAMPLING PERIOD: 1st or 2nd WEEK SEPTEMBER 
II SCREEN with emphasis on Diazinon, malathion, trifuralin, 
~ carbaryl •.. ...........••..•.........•••••.... ••. . :$125 
Special test for Dinoseb and Dalapon • •• •• ••••••...• 125 
Auto A for Ni trates.. . . . .•.• •. .. •• .. •• . . . .• • . . . . . . • 6 

\ 
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TO: PUBLIC HEALTH LABORATORY ATT: PESTICIDE LAB 

SAMPLE LOCATION CODE CROP TYPE: FORAGE CROPS 8ndl 
or SWEET CORN 

• DATE OF SAMPLE COLLECTION ___ _____ _ BY: 

DATE RECEIVED IN LAB ________ _ BY: --'""-------------
DATE EXTRACTED BY: 

BLANK NO. 

SAMPLE BOTTLE NO. __ _______________ _ (II SCREEN with emph8sis on 
atrazine, si mazine, but y late, 
alachlor, c yanazine and 
carbofuran 
1 LITER BROWN AMBER BOTTLE 

(II SCREEN with emphasis on 
carbaryl (Sweet corn onl y) -
1 LITER BROWN AMBER BOTTLE 

Speci al Test for Methomy l 
(sweet corn onl y > 
1 LITER BROWN AMBER BOTTLE 

Ni trates - $6 
250 ML WHITE PLASTIC BOTTLE 

Please list specific pesticides that are KNOWN to be used at this 
location and indicate when they were last used. 

SUGGESTED SAMPLING PERIOD: 

\ 

SAMPLE 1st OR 2nd WEEK IN ·JUNE 
I I Screen wi th emphasi 5 on Atraz i ne, Butyl ate', 
Alachlor, Simazine, Cyanazine & Carbofuran . • ••.•• S125 
Auto A for nitrates • •••••••••••• ~ ••• ~............ 6 

SAMPLE 1st OR 2nd WEEK IN SEPTEMBER - SWEET CORN ONLY 
II 5c"~~n .Iith emphasis SR Carbaryl ~ ••••••••••••• $125 
Speci al Test for- methomyl •.••••••••••••••••••••••• 75 
Auto A for nitrates ....................... ... ..... . 6 ., 
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Appendix A 

Pesticide Selection Projec~ 

Pesticides in Ground-Water Group 

Contributors: 

Cheryl Fontaine, DHS, Drinking Water 
Henry Jennings, DAIRR, Pesti cides Control Board 

Craig Neil, DOC, Maine Geological Survey 
Ernest Richardson, DHS, Public Health Laboratory 

Terry Shehata, DHS , Environmental Health Unit 

Compiled by: 

Andrews L. Tolman, DOC , Maine Geological Survey 

October 30, 1985 
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The ongoing Maine Pesticides Study was recommended by the Ground- Water 
Policy Review Committee . The recommendation was endorsed by Governor Brennan 
and funding for analytical costs of the study was provided by the Legislature . 
The study was planned and 1s being executed by an inter- agency Pesticides in 
Ground- water Group with representation from the 11810e Department of 
Agriculture , Pesticides Control Board ; Maine Department of Environmental 
Protection; the Department of Human Se rvices, Drinking Water Program , State 
Public Health Lab; and the U.S . Geological Survey. The 11aine Geological Survey 
was directed to coordinate the project . 

The project is to be conducted over a three- year period , with 1985 as 
the first year . Because the recommendation was not accepted unti'l the spring 
of 1985 , a quick start was mandatory. The group r esolved both to narrow the 
field of investigation and to utilize the work already done in other states 
(notably Wisconsin and California) as an aid to design the study. 

All the scoring and ranking was performed based on data available from 
existing studies and r ecords . The amount and r e liability of data varied among 
both pesticides and categories. For example, the quantity sold is known much 
more accurately than the leachability of a particular pesticide. Similarly, 
one pesticide can be used as either a foliar spray or applied to the soil, 
with different ground- water contamination potentials . 

In developing the rankings and selecting sampling locations, a 
conservative approach was adop ted: the "worst case " for any given element was 
used in the ranking, and wells in the most geologically sensitive locations 
were selected for sampling. However, new data are being developed by EPA and 
pesti cides manufacturers, particularly on leachability, which may make the 
rankings less relia ble. 

The quantity , application, and leachability scores were eaoh developed 
separately and then combined to yield a total score. The development of each 
score will be explained separately. Quantity and application scores were 
developed primarily by Pesticides Control Board staff, and leachability Bcores 
primarily by the Drinking Water Program. 

As the Pesticides Work Group began to function, it immediately became 
clear that there was a need, due to time and financial constraints , to focus 
our attention on those pesticides that were both commonly used in 11aine and 
that posed the greatest threat of contamination to ground water. We therefore 
scored and ranked commonly used, registered pesticides on three attributes: 
quantity of pesticide sold, method of pesti cide application, and the 
leachability of the pesticide in soils. 

Upon completion , the matrix included 44 pesticides . All 44 are being 
analyzed for in the first round of samples , after which the matrix and 
analyzed l ist will be refined . 

The quantity of pesticide sold was categorized on a scale of 1- 10 as 
follows: 

1 = o - 5 , 000 Ibs. sold 6 = 30 , 000 - 40,000 lbs. sold 
2 = 5,000 - 10,000 lbs. sold 7 = 40,000 50,000 lbs. sold 
3 '" 10,000 - 15 ,000 lbs . sold 8 = 50,000 - 60,000 lbe. sold 
4 ::II: 15,000 - 20,000 lbs. sold 9 = 60 , 000 - 300,000 Ibs. sold 
5 .. 20,000 - 30 ,000 Ibs . sold 10 = > - 300, 000 Ibs. sold 
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Generic Name 
of Pesticide 

maneb (F) 

mancozeb (F) 

dinoseb (H, TK) 

chlorothalani l (r) 
di sulfoton (SI) 
phosmet (I) 

atrazine (H) 
methamidophos (I) 
captan (F) 

hexazinone (H) 
dalapon (H) 
metribuzin (H) 
linuron (H) 
azinphos- methyl (I) 

diquat (TK) 
metolachlor (H) 
PCNB (STF) 
aldicarb (SI) 
E.P . T . C. (H) 

carbaryl (I) 

carbofursn (SI) 

metalaxyl (F) 
cyanazine (H) 
butyl ate (H) 
a lachlor (H) 
demeton (I) 
glyphosste (H) 

endosu l fan (I- 51) 

dodine (F) 
thiabendazole (STF) 
simazine (H) 

dichlone (F) 
napropamide (H) 

copp'er sulfate (F) 
trifluralin (H) 

1984 Maine Agr icultural Pesticide Sales 

Lbs. of Active 
Ingredient 

Sold in 1984 

500 , OOO~ 

581 ,997 

323 . 224 

129.959 
58,576 
57 , 9 10 

54 . 974 
47 . 604 
37 ,920 

33.540 
32.437 
24 , 930 
23,825 
18.033 

17 , 930 
14;242 
13,059 
12,906 
12,847 

12 , 145 

12,291 

11,699 
10 ,684 
10.645 
10 , 250 

9 , 838 
9.572 

8 ,420 

7 . 341 
6 .429 
5,935 

4 .855 
4.734 

4.729 
3 ,848 
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Score 

10 

10 

10 

9 
8 
8 

8 
7 
6 

6 
6 
5 
5 
4 

4 
3 
3 
3 
3 

3 

3 

3 
3 
3 
3 
2 
2 

2 

2 
2 
2 

1 
1 

1 
1 

Principal Uses 

Potatoes, apples , 
broccoli , vegetables , 
dried beans 
Potatoes, app l es, 
broccoli, vegetables , 
dried beans 
Potatoes , peas , dried 
beans , vegetables 
Potatoes , broccol i 
Potatoes 
Apples , potatoes , 
vegetables 
Forage corn, sweet corn 
Potatoes 
Apples , seed treat 
potatoes, vegetables 
strawberries , peas 
Blueberries 
Potatoes 
Potatoes 
Potatoes 
Blueberries , apples , 
potatoes 
Topkill potatoes 
For age corn, sweet corn 
Seed t r eat potatoes 
Potatoes 
Potatoes, dried beans, 
beans 
Vegetables, sweet corn , 
potatoes, apples 
Forage corn , potatoes, 
vegetables 
Potatoes 
For age corn, sweet corn 
Forage corn , sweet corn 
Forage corn , sweet corn 
Oats , potatoes , apples 
Apples. sweet corn , 
beans, vegetables 
Potatoes, apples , 
vegetables 
Apples 
Potatoes- seed treatment 
Apples, forage corn , 
Christmas trees 
Apples 
Broccoli , strawberries , 
vegetables 
Apples 
Peas , broccoli , dried 
beans , vegetables 



cupric hydroxide (F) 
benomyl (F) 

oxydemeton- methyl (I) 
diazinon (1) 

KEY: 

F "" fungicide 
H "" herbicide 
I = insecticide 

3.455 1 Apples, dried beans 
2,597 1 Blueberries, apples, 

dried beans, straw-
berries 

2,340 1 Potatoes, vegetables 
2,205 1 Vegetables 

SI 
STF 
TK 

= soil incorporated granular 
= seed treatment fungicide 

insecticide 

= topkill 

It should be noted that the top six pesticides are all used on potatoes, 
and that only 14 of this list are not used on potatoes. 

The application method and timing is an important variable in 
determining the likelihood of ground- water transport. Clearly, a foliar 
application during July , a normally dry season, has less chance of reaching 
ground water than a spring soil injection of the same material. Each material 
was ranked based on its dominant use. The highest score would be generated by 
a soil incorporated pesticide (4) applied in the spring, during recharge (3) 
at a rate of 8 or more pounds per acre (3) for a total of 10. The lowest 
rating would be achieved by a foliar application (1) during the summer (1) at 
a rate of less than 3 lbs/acre (1) ; for a score of 3 . Table 2 shows the 
results of the application rating. 

Table 2 

PESTICIDE APPLICATION RATING 

APPLICATION 
PESTICIDE METHOD TIMING DOSE SCORE 

dalapon 3 3 3 9 
E.P.T.C. 4 3 2 9 
disulfoton 4 3 1 8 
carbofuran 4 3 1 8 
cyanazine 3 3 2 8 
butylate 3 3 2 8 
ala chI or 3 3 2 8 
aldicarb 4 3 1 8 
napropamide 4 3 1 8 
trifluralin 4 3 1 8 
PCNB 2 3 3 8 
dinoseb 2 2. 5 3 7 . 5 
hexazinone 3 3 1 7 
metribuzin 3 3 1 7 
linuron 3 3 1 7 
metolachlor 3 3 1 7 
glyphosate 3 3 1 7 
simazine 3 3 1 7 
atra zine 3 3 1 7 
cap tan 1 3 3 7 
thiabendazole 2 
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manab or mancozeb 
phosmet 
copper sulfate 
chlorothalanil 
carbaryl 
azinphos-methyl 
diquat 
methamidophos 
endosulfan 
dodine 
dichlone 
benomyl 
metalaxyl 
demeton 
cupric hydroxide 
oxydemeton 
diazinon 

APPLICATION 
METHOD 

4 = Soil incorporated 
3 = Applied to soil 
2 = Seed treatment 
1 = Fo l iar application 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

RATING KEY 

TIMING 

3 = Spring 
2 = Fall 
1 = Summer 

1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

3 5 
3 5 
3 5 
3 5 
3 5 
2 4 
1 4 
2 4 
2 4 
2 4 
2 4 
2 4 
1 3 
1 3 
1 3 
1 3 
1 3 

DOSE 
(in maximum number of Ibs . / 
acre/year) 

3 = 8 and above 
2 = 3 - 8 
1 = 0 - 3 

The leachability score was subdivided into four parts. First , 
pragmatically, the pesticide was scored on whether it had been found in ground 
water . A pesticide found in ground water in Maine or on EPA ' s list of mobile 
pesticides received a 3 . 

Secondly, the pesticides were rated on laboratory water solubility on an 
exponenti al scale , with those soluble at greater than 300 ppm scored as 2. 
Thirdly , they were scored on their affinity for organic matter in soils, with 
a low affinity given 1 point. Finally, they were scored on their stability in 
the soil system. Sub-components of this score were soil degradation, 
hydrolysis and photo degradation , and laboratory and field half l ife . The 
maximum score was 4 . Results of this ranking are _shown on Table 4 . 
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Table 4 

CRITERIA FOR RATING LEACHABILITY 

(1) Found in ground Water MAX Score = 3 

1 - Not found in groundwater, but has high leaching potential 
2 - Found in groundwater 
3 - On EPA known uleachers ll list or has been found in ground water in 

Maine . 

(2) Solubility in water 

o - Less than 30 PPM 
1 - Greater than 30 PPM 
2 - Greater than 300 PPM 

(3) Affinity for or~anic matter 

MAX Score = 2 

MAX Score = 1 

Kd (Soil/water adsorption coefficient) is less than 5 and usually less 
than 1 or 2 . 
Koc (Kd divided by soil organ~c carbon content) is less than 300 - 500. 

(4) Stability of pesticides 

Soil degradation: 
1 - Soil half life is greater 
2 Soil half life is greater 

MAX Score = 2 
than 2 to 3 weeks but less than 6 months. 

than 6 months . 

Hydrolysis and photo degradation: 
Hydrolysis half life is greater than 6 months or Photolysis 
greater than 2 - 3 weeks .. 

Laboratory/field half life: 
Greater than 2 - 3 weeks 
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LEACHABILITY RATING 

Pesticide Name found solubi lity stability affinity Total 
i n in in for organic 

sroundwate:r water soils matter 

1 • Aldicarb 3 2 4 1 10 
2. Carbofuran 3 2 4 1 10 
3 . Atrazine 3 1 4 1 9 
4. Metribuzin 2 2 4 1 9 
5 . Metholachlor 2 2 4 1 9 
6. Dinoseb 3 1 3 1 8 
7 . A.lachlor 3 1 3 1 8 
8 . Simazine 3 0 4 1 8 
9. Azinophos-methyl 3 1 3 0 7 

10 . Thibendazole 1 2 4 0 7 
11 • Linuron 0 1 4 1 6 
12 . Paraquat 0 2 4 0 6 
13 . Hexazinone 0 2 2 1 5 
14 . Dalapon 0 2 2 1 5 
15 . Metalaxyl 0 2 2 1 5 
16 . Butylate 0 1 3 1 5 
17 . Glyphosate 0 2 3 0 5 
18 . Meneb 0 1 2 1 4 
19 . Mancozeb 0 1 2 1 4 
20 . E.P.T . C. 0 2 2 0 4 
21 . Carbaryl 0 1 2 1 4 
22 . Cyanazine 0 1 2 1 4 
23 . Endosulfan 2 1 2 0 4 
24 . Dodine 0 2 2 0 4 
25 . Pentachloro- 4 

nitrobenzene 
26 . Napropamide 4 
27 . Oxydemeton 4 
28 . Diazinon 4 
29 . Endothal 4 
30 . Ma lathion 4 
31. r"ethamidophos 0 1 1 1 3 
32 . Permethrin 0 0 3 0 3 
33 . Chlorothalinil 0 0 2 0 2 
34 . Disulfoton 2 0 0 0 2 
35 . Di quat 0 2 0 0 2 
36. Demeton 0 2 0 0 2 
37 . Di chlone 0 0 2 0 2 
38 . Triflua lin 0 0 2 0 2 
39 . r"ethomyl 0 0 2 0 2 
40. Benomyl 0 0 2 0 2 
41 • Phosmet 0 0 0 0 0 
42. Captan 0 0 0 0 0 
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The scores were combined using a number of techniques in an attempt to 
develop a realistic ranking of likelihood for ground- water transport. The 
first attempt utilized a non- parametric, or ordinal , approach, which simply 
added ranks of pesticides , so that the lowest score was the most likely to be 
found in groundwater • • There were some objections that this did not fairly 
represent the range of variablity in the data, BO later approaches used the 
actual scores from each ranking . 

The scores of each pesticide for the four parameters were then put into 
a master matrix (Table 5). Column 1 of Table 5 ranks the pesticides in 
decreasing score . Column 2 is the pesticide name. Colucn 3 is the quantity 
sold score. Column 4 is the pesticide appl i ca tion score. Column 5 is the 
leachability score. Column 6 is the unweighted score , which is the average of 
the values in columns 3 , 4; and 5 . Column 7 i s the analyzability of each 
pesticide, based on Maine Public Health Laboratory capabilities . 

A decision was made to screen primarily for the top 20 pesticides. Work 
is underway to develop analytical methods for those pesticides for which a 
method is not now available . 

20 



Pesticide in Ground Water Ranking Ma tri x 

rank Pesticide Name quantity how leachable score testable 
applied 

1 dinose b 10 7.5 8 8 . 50 yes 
2 atrazine 8 7 9 8.00 yes 
3 carbofuran 3 8 10 7 . 00 yes 
4 aldicarb 3 8 10 7.00 yes 
5 metribuzin 5 7 9 7 . 00 yes 
6 dalapon 6 9 5 6.67 yes 
7 mancozeb 10 5 4 6 . 33 no 
8 maneb 10 5 4 6.33 no 
9 alachlor 3 8 8 6.33 yes 

10 metolachlor 3 7 9 6 . 33 ? 
11 linuron 5 7 6 6 . 00 yes 
12 disulfoton 8 8 2 6 . 00 no 
13 hexazinone 6 7 5 6.00 yes 
14 slma zine 2 7 8 5 . 67 no 
15 butylate 3 8 5 5 . 33 yes 
16 E.P . T . C. 3 9 4 5 . 33 yes 
17 ch lorothalonil 9 5 2 5.33 yes 
18 a zlnphos-methy 1 4 4 7 5 . 00 yes 
19 cyanazine 3 8 4 5 . 00 ? 
20 PCNB 3 8 4 5.00 yes 
21 thiabenzadole 2 6 7 5.00 yes 
22 glyphosate 2 7 5 4 . 67 no 
23 methsmidophos 7 4 3 4 . 67 no 
24 cap tan 6 7 0 4·33 yes 
25 phosmet 8 5 0 4.33 yes 
26 napropamide 1 8 4 4 . 33 no 
27 carbaryl 3 4 4 3.67 yes 
28 metalsxyl 3 3 5 3.67 ? 
29 trifluralin 1 8 2 3.67 yes 
30 endosulfan 2 4 4 3.33 yes 
31 dodine 2 4 4 3 . 3 3 no 
32 diquat 4 4 2 3 . 33 no 
33 diazanon 1 3 4 2 . 67 yes 
34 oxydemeton 1 3 4 2 . 67 ? 

35 paraquat 1 6 2.33 no 
36 benomyl ., 

4 2 2.33 no 
37 demeton 2 3 2 2.33 no 
38 dlchlone 1 4 2 2.33 no 
39 copper sulfate 1 5 2 . 00 yes 
40 endotha 1 1 4 1 . 67 no 
41 lOa I s thion 1 4 1. 67 yes 
42 permethrin 1 3 1 . 33 no 
43 cupric hydroxide 1 3 1 . 33 yes 
44 methomyl 1 2 1.00 no 

21 


