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1. INTRODUCTION

1.1 Union Carbide (UC) has submitted a report containing all the
aldicarb soil, surface water, and groundwater monitoring studies
and their results conducted in Florida by UC. This submission
also contains some UC comments on monitoring data conducted in
Florida by Florida state agencies.

1.2 This report, with no acecession number, is titled "TEMIK®
ALDICARB PESTICIDE RESIDUES IN FLORIDA" and is divided intoe the
following six sections:

EPA Studies in Florida, 1979-1980.

Field Soil and Water Studies in Florida, 1980-1981,
Drinking Water wWell Surveys for Aldicarb in Florida.
Drinking Water Wells with Detectable Aldicarb Residues.
Non-Drinking Water Sources with Detectable Aldicarb
Residues.

(6) Miscellaneous Additional Residue Monitoring in Florida.
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2. DISCUSSION OF DATA

2.1 EPA Studies in Florida, 1979-1980, Tab 1.

2.1.1 A UC memo dated September 17, 1979, from R.C. Back, states
that Regior IV (EPA)} sampled and analyzed wells near Stoneville,
MS, in northern Alabama, in Georgia, and in Florida. No detect-—
able (ND) residues were found. The gecgraphy, hydrogeology,
analytical methed and aldicarb use history were not part of the
memo. Therefore, no comment can be made at this time regarding
the potential for aldicarb to contamiante groundwater im the
sbove-mentioned areas. The frmel of defectian 15 assumed 1o be _Z/o)pé

The memo additionally states that 10 wells encircling a
potato growing area in Hastings, FL were sampled with all results
showing ND. (Analyses were conducted by the Hastings, FL Expt
Station). Well depths and distance to Temik use areas were:

Depth (F t) Distance ( Ff)
25 - 300 ~ at the Bxp. Sta.
8§ 150
400 30
80 120
8S &0
56 50
8% 75
76 150
80 &80

150 45.
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2.1.2 A U,S. EPA memo dated Feb. 26, 1980, from M. P, Halper
to B. Campt provides the results of sampling and analyses of
soil, surface water, and groundwater in Washington County, MS
and Hillsborough County, FL. A description of the fields and
the fellowing results were submitted:

Residues of Aldicard in Samples From Florida and Mississippi

Washingcton Countv, Missiseippi Aldicard Conc., pob
Soil, 0-23" ND
Soil, 1 ft ' ND
2 ft RO
3 ft ND
4 ft ND
5 ft ND
6 ft ND
7 ft ND
B8 ft ND

Water, 7 samples (6 wells, 1 surface) z11 ND

Hillsboro County, Florida

Soil, 0-3* : ND
Soil, 1 ft ) ND
2 ft _ ND
/ 3 ft KD
4 ft ' ND -
§ ft : g8 7
& ft 20
7.1t , 80
8 ft 70

- Water, 3 samples (2 wells, 1 surface} all ND
Water, see page into sampling hole approx. 350 to 373

ND = Not Detected. Limit of detection was 1 = 2 ppb.
2.2 Field Soil and Water Studies in florida, 1980-1981. Tab 2.

This material was reviewed in the May 10, 1982 EAB evaluation
sections 2.3 and 3.3, Also, some of this material is duplicated in
Tab 5 of the submission which is reviewed in section 2.5.5, below,

2.3 Drinking Water Well Surveys for Aldicarb in Flerida. Tab 3.

The material in this tab is a combination of resubmitted
material (but in a more complete form) reviewed in the February
9, 1983 EAB evaluation and new data.

2.3.1 The results of sampling 180 water sources {153 private
wells, 18 community or municipal wells, and 7 recreational lakes)
in 17 FL counties that had received aldicarb Lreatment, report
ND residues (<2 ppb) of aldicarb in any sample. Refer to the
following [ pages.
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This material did not address the issues raised in the
February 9, 1983 evaluation such as: Was the method only for
parent compound (aldicarb}? What is the hydrogeology of the
subject areas?

2.3.2 Drinking Water Well Sampling in Northeast Florida, 1983.

Potatoes are grown throughout 20,000 acres in the tri-county
area of St. Johns, Putnam and Flagler counties, just east of the
St. John's River. The soil is reported to be pH 5.5 = 6.5.

About 78% of the wells in the area are <100 feet deep and about
2/3 of the fields had been treated annually with Temik for at
least 5 years. 1In 83% of the wells sampled, the wells were within
500 feet of Temik-treated land.

Over 150 well sites were sampled (with some duplicate
sampling) by Florida state agency personnel and 112 of the samples
were analyzed by UC. UC found no detectable residues (<1 ppb}
in any of the samples provided to them.

As part of this report, a paper titled "A Summary of Potato
Production and Use of Nematicides in Northeast Florida”, by
D. P. Welngartner (a pathologist with the Agricultural Research
Center, Hastings, FL), was included. This paper stated that an
estimated 100% of the 20,000 acres planted to potatoes is treated
with Temik at 3 1lb ai/A and that an advantage of using Temik is
"Heavy rains and cool so0il temperatures do not prohibit use of
Temik"” and it can be used effectively during cool, wet weather.

Conclusions -

(1) A description of the analytical method, the method of
storage of the samples between sampling and analysis and the
results of analysis of the other samples are needed.

{2) The paper included with this report provides evidence
that Temik is used in Florida potato production during periods
of heavy rains, cool soil temperatures, and cool wet weather,
These conditions maximize potential for groundwater contamination.

2.3.3 Drinking Water Well Sampling in the Central Ridge Citrus
Growing Area, Florida 1983,

In February 1883, sampling was done at 252 wells in Marion,
Lake, Orange, and Polk counties. Wells varied in depth from
23 - 687 feet and pH 4.3 - 10.5 with the pH increasing with the
aepth of the well and the sampled wells were within 500 feet of
treated groves. Groves treated with Temik for 1 year, 2 years,
and 3 years were in the ratio of 2:1:1. About 80% of -he groves
were treated at 5 1b ai/A and most of the rest were trsated at
10 1b ai/A. UC states that 175 wells in the area wers sampled
in September 1982 and all results for aldicarb were negative.
Only 1 of the drinking water wells showed positive results (6 ppb)
and is discussed in section 2.4.1, below.
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It is not known if the 175 wells sampled in September 1982
were resampled among the 252 wells sampled in this study.

2.4 Drinking Water Wells with Detectable Aldicarb Residues.
Tab 4.

2.4.,1

Only 1 well, [ I was found to have
detectable residues (6 opb) and a hydrogeologic invetigation by
Dames and Moore (consulting hydrologists) revealed that the well
can be contaminated with surface runoff water since the well is
near the center of a depressed area and the well (1 1/4 inch
galvanized pipe) was corroded and not sealed to prevent surface
runoff from entering the space between the well and the borehole.,

reported that his home and the well are surrounded
by standing water during periods of heavy rain,

Conclusions

It cannot be stated that the aldicarb contamination of the
well was due to aldicarb groundwater contamination and
not due to surface runoff.

This area is a fernery of about 17 acres in size and was
treated with Temik 15G yearly for 5 years. The latest treatment
was made in October 1982 at 11.25 1b ai/A. A 239 foot deep well
(Well l)is located in the center of the fernery, 15 feet from the
Temik use area and was first sampled on February 1, 1983 by
Florida state agencies and was resampled on February 16. 0OC
sampled the well on February 18, in additien te 33 other wells
{(Wells 2 - 34) located adjacent to the fernery which were
100 ~ 500 feet deep. These wells all showed ND, UC also sampled
4 shallow monitoring wells, designated “North", "East®", “SE", and
"E" {Wells 35 ~ 38) at the fernery on February 18 and sampled 5
irrigation wells (Wells 39 - 43) at the fernery on February 23
in addition to taking soil cores at the fernery and sampling the
Southeast drainage pond. Five additional irrigation wells at
the fernery (Wells 44 - 48), all over 100 feet deep, were sampled
on Fepbruary 23. On Februaryv 25, a new well (Well 29) was drilled
87 feet north of the original to a depth of 100 Zeecr with sampling

of soil to 5 Zoot intervals ca 50 feet and at 10 foot intervals
from 50 feet to 100 feet. This new well was sampled ¢on March 4.
Results

See Table on next page.

W
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Water or Depth, pH Date Residues Analysis
soil sample feet ”_ Sampled ppb dene by
Well 1 239 Feb 1 2 - 3 FL Dept Hlth
" “ " Feb 16 5.3 " ¥
L1} L] " n 3 - 5 H "
" * " 7.5 Feb 18 4 uc
. " " 6.7 Mar 17 3 uc
Wells 2-34 100-500 7.3- Feb 18 ND uc
8.1
Well 35 shallow 7.6 " 52 uc
Well 36 " " 7.7 " 15 ucC
Well 37 " “ 4.4 " 130 ucC
" " " " 4.5 Mar 17 17 uc
Well 38 " " 8.8 Feb 18 ND ucC
SE drainage Feb 18 S uc
pend '
Wells 39-43 ? 7.2- Feb 23 ND -1 uc
7.4
Soil cores 0 -1 6.5 Feb 23 66 uc
at the 1 -2 6.7 ‘ 14 uc
fernery 2 - 19 4,3- " ND ucC
in 2 5.8
incre. B,
Wells 44-48 >100 Feb 23 ND - 1 uc
New well 5 -8 5.0 Feb 25 ND d uc
soil cores 10 - 11 4.6 " 9 uc
' 15 - 16 4.6 " 44 oC
20 - 21 5.0 “ - 18 uc
25 - 26 = 5.0 * ND uc
30 - 31 4.8 " 10 uc
35 - 36 5.0 “ 14 uc
40 - 101 4.2 - " ND uc
9.1
drilling " 2 uC
mud
Well 49 100 Mar 4 2 GC

Conclusions

Between sampling and analysis, the samples were placed in a
couler. A more detailed cescrzptlon of the storage method used
between sampling and analysis is needed.

The page containing the Lntroductlon/summary to
WRBLLSARRISRREAl ment tons 5 irrigation wells (in paragraphs 6 and 7)
Deing samplec on Feb 23. 1Is this repetitive or are 10 different
wells indeed bDeing described {Wells 39 - 43 and Wells 44 - 48)7?

—
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The centrally located well (Well 1) is surrounded with
concrete which would prevent seepage around the casing.
Therefore, the contaminated groundwater is probably due to
leaching of aldicarb and not surface runoff into the well.

2.3 Non-drinking Water Sources with Detectable Aldicarb Reidues.
Tab 5, :

2.5.1 Indiantown Growve Test Site

This is one of two monitoring sites selected by the Florida
DER in 1982; it is west of Indiantown in Martin County. The
soil is very sandy with a water table within 2,7 .9 feet of the
surface, The site is a 20 acre block of orangés.with 43 north
to south rows of 24 trees per row. It is a flood irrigated,
cedded grove and at least the western portion of the grove is
underlain by a hard clay layer at 7 - 10 feet below the surface.

In 1982, rows 1 =~ 4 and 18 - 19 received 50 1b/A of Temik,
rows 5 = 7 and 18 - 20 received 15 1b/A and rows 21 - 45 received
40 1b/A of Temik.

Groundwater samples were taken at 5 points among tree rows
1 - 5, a2t one point between tree rows 20 and 21 and at one point

dJetween rows 42 and 43. In addition, ditch water and 5 nearby
potable water wells (all about 100 feet in depth} were sampled.
b 't N
Results e

See the following 6 pages.
Comments

Please verify that rows 18 - 19 received a total of 65 1b/A
of Temik.

The "Test Design" section claims 45 rows but Fig. 1 shows
the grove to have 43 rows. In addition, the well designations
are not consistent in that the wells are called "shallow wells®,
“deep wells”, “permanent wells", and "test wells".

ffernery.,

This site, just north of Deland in Volusia County, is a
20 acre tract planted to ferns ancd is protected from direct
sunlight by plastic screening on 8-foot poles. The fernery is
neavily fertilized and is watered bv both rainfall and sprinkler
irrigation. The tract slopes slightly :toward a water retaining
2ond which has a pH of 4.5, The watar in the retaining pond is
recyclied Ifor use in irrigation.

s
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Test Well Designations, Locations, and Temik Treatmen<s App?iedl/
-+
- Dates of Application & 105 Jemik 135G applied-at or near
test well site -
Test Location 1982 1981 1980
Well Row  Tree Feb. & May 10 Aug. 8 Mar-Apr  Mar-Apr
Temporary s
SP-1 5 5 15+ 15« 15 20 + 20 &7
Sp=-2 8 13 50 50 &7
Permanent
1 2 1 50 50 &7
F4 20 1 15 . 15 + 1% 50
3 43 12 40 : 50 unt
4 2. 13 50 , 5¢ 67
5 1 7 . 50 50 &7

Q/Given the rapidity of aldicarh degradation, high
water infiitration rates, and shallow depth of groundwater, time after treztment
may be more imporiant than dosage or exact well position.

- )
It is notable that SP-1, when sampled only 10 days after last application,
showed an average residue of 9 ppb at 2.5', 14 ppb at ', and 14 ppb at 6.5',
This location had the highest apolication loading over the preceding three year
period: 152 b TEMIK 15G formulation or 25.33 1b active aldicarh.

g\wi

Lo
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2.0 ~
TR
Aldicarbd residuss and water pH zs determined by DER and UCC

from DER sand points instalied, sampled, and =
removed August 18, 1882, grove, Indiantown, FL.

o~
.

T

. Well Depth from peb total aldicarp pH of water
Designation  land surface DER ucc DER uce
SP~1 ' 2.5¢ 8 10 6.1 7.2
5.0' 11 1% 7.0 7.4
6.5 5 23 £.2 7.6
7.0! Ne water samﬁlel/
10.0 No water samp]el/
SP=2 "~ 7.D* on slope 1 NS
e &t drip line
10.0' on bed 129 ] 115 6.3 7.6
Surface-wateng/ 1

‘/'
./.

1/ notation from fisld: dry, clay, no
2/

waler. See comment in text, page 1.

6' lower than water table., This 1s in diteh at SW corner of grove.

NS = Ne sample "

)
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Aldicarb residues as determined by DER and UCC
from Permanent Test Wells instal]led by DER, So. Fla. Water Mgms.
District,_ on September 8 and 14, 1982, Indiantown, FL,

-~

- water Depth ppb aldicarb by samoling dates and 1aps
1/ fram land g-11 8716 10-3 10-11 10-25£M11-1%  13-13
Test Well™ surface Sampie ucC DER UCC ucc  uce uee uee uec
Designation 1in inches Rep. 3/ '
3/
1 45— 1 5 3 ] ND NS 2 NS 1
2 8 8 2 1
3 g :
2 32.5%/ 1 2 ND ND NS NS KS 1
2 2 1
3 373/ 1 s 4 ND NS 4 NS KD
: 2 g ND
4 52 4/ 1 3 55 25 20 15 14 2
2 : 20 2
5 . 744 2 4 ND NS NS- NS ND
ND = Nﬁ Eefectabi;m;gggaue at 1 ppb sensitivity
NS = No sample .
1/,

“Wells 1, 2, 3 instalied September 8; Wells 4 and 5 installed September 14.

510-25 samples were drawn the day that flood irrigation waters were discharged.

QWater level from ground surface $-11-82.

jwater level from ground surface 9-16-82.

g

=0n 9-11, Rep. 1 taken without bziling well. Rep. 2 taken afrer Lailing weil.
dry then 2llewing it taq refill before sampling. Rep. 3 tzaken atrer revezting
Rep. 2 process. On subsequent sampling dates, all wells baileg iwice before
sampling.
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Water pH from
from permanent test

District,

—

__fl 1-..._.

Iﬁiﬂliin-ph

“est wells as determined by DER and UCC
wells inastalled by DZR, So. Fla. Water Mgmt .
on September 8 and 14, 1982, Indiantgwn, FL.

-
.

oH of water by date and laboratory

= Test Well No. 511 5-1¢ 10-3 10725
and depth vet DER uce uce uce
1 7.3 6.7 7.1 7.6 7.8
2 7.4 8.2
3. 7.2 7.8 7.8
4’ - 6.7% 7.8 8.4 7.3, 7.3
5 7.2 8.2

*Field water temperature

26°C.

i X
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Results

Toc date, only results from sampling the Jili fernery
pond are available., However, one drinking water well of
unspecified depth and sampled at an unspecified time was found
to not contain detectable residues.

Between October 1982 and February 1983, the water retaining
pond contained between 58 and 89 ppb residues. The lower value
was found in February 1983,

Comments

The dates of aldicard application are not given and a map
showing the location of the wells in relation to the treated area
1s not provided. Also, a description of the analytical method
used was not given.

2.5.3 Alcoma Grove Test Site.

_ This 20 acre site is loated about 50 miles east of Lake Wales
in Polk County, FL and is one of two sites selected for monitoring
by the Florida DER in 1982, The other site i1s at a grove in
Indiantown, Martin County.

The grove generally slopes southward (a total of about 25
f€rom the north to south borders). On March 12 and June 3, 1982,
28.1 1b and 34.4 1lb/A of (presumably; Temik 15G was applied to the
site,-respectively. Between September 27 and November 4, 1982,
monitoring wells were installed in the grove at depths from
28 ~ 43 feet by the Florida DER. The depth to the water at the
5> monitoring wells is 16 -~ 26 feet. In addition, one deep well,
262 feet deep, was drilled into the Floridan aquifer and was
screened at 252 - 257 feet.

Twenty-two (22) drinking water wells in the vicinity of -
Alcoma grove were sampled of which 15 were >220 feet deep, 6 were
25 - 30 fget deep and one was reported as <100 feet deep.

Results

See the next 2 pages.

Comments/Conclusions

 Previous Temik use niszory is needed. If this was the only
application of Temik made at thig site, then groundwacter
contamination may not vet have sceurrad. Scil samples woulcd have

Seen helpful.
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5T. ANNE SHRINZ RD WATZIR SAMPLES

) Taken 12-20-82 by Romero, Run 12-21 by RIP.

Letters Sent 12«21 tc Homeowners
Reported to TTF 1272178 2.

:
\. ‘
£ Street  Inst,
People Name Depth # Date  Const. T
380
305 4" Galv.
220 t76 2" Galv. 40
330 25
z >300 i 25
o >400
= >400 Tok. 20
E 30 Brovn 25
13 . 30 2" Galv, 25
< < 100 25
§ 25 2" Galv. 2
" 150 18
ﬁ 30 18
ﬁ“‘é 30 1% Galv.
N~ >300° 20
405 1 x 4" Caged -
2400
:z 30 Galv. Sandpoint
520
460 -
450
' a0
Lake Surface Lake . Laka

250 people

%

K
Filrtered
N

R
H
X
X
R
R
N
b

N

X
b
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2.5.4 The— Grove Well.

This well is in southwest Orange County, FL, off highway 535,
north of Lake Buena Vista at the edge of a grove between 2 orange
trees. The grove is sandy soil and slopes gently to the north to a
small lake., The water table is 3 feet below the surface. The
grove was treated during the past 3 years with 67 pounds/A of
Temik 15G with last year's (1982) application being split with
33 pounds/A being applied in late July 1982,

The well is 29 feet deep and was first sampled on Feb. 5, 1983

but due to earlier damage by grove equipment, the well was removed
and replaced. A monitoring well was also drilled 16 feet from the
well to a depth of 29 feet (with screening between 24 and 29 feet),
outside the grove area and 8 feet from the dripline.

Results

Cm—e pbb algicard residues and water gH

MR Grove Well New Monitor Wall
Sample Date pob pH oob DH
February 5, 1583 ‘ T 5.4 -— -—
February 9, 1983 8 -— . -— ’ _—
February 22, 1983 - - " a9 5.4
March 3, 1983 - - i3 5.1
March 17, 1983 . S 5.1 7 5.6

2) Results of samples taken in Orange County ({(the towns of
Windermere, Orlando, Ocace, and Wintergarden)} were not reported.

Conclusions

The occurrence of residues in this well are orobably the
result of aldicarb residues leaching through the soil and contam-—
inating the groundwater.
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‘2. 5.5 The -Location

This material was previously reviewed in the aApril 8§, 1981
EAB evaluation {pg. 20 = 25} and in the May 10, 1982 EAB evalu-
ation (sectiong 2.3 and 3.3) except for some new s$o0il data and old
soll data not previously submitted. Therefore, all the data
will be summarized in this review.

The Grove Hillsborough County, FL.
Scils in Hillsborough County are commonly fine sand which are
readily permeable and acidic but limed to bring the pH up. The
top 6 feet of the soil in the Grove contain 93 - 98%
sand, 0.1 -~ 1.4% organic matter {which decreases with depth) and
pH 4.9 - 5.8 (which decreases with depth). In 1979 and 1980,
Temik 15G was applied at 67 1b/A and 63 1lb/A, respectively.

Some of this material is duplicated in Tab 2, which is re-
viewed in section 2.2, above.

Results

Scil data from the treated grove generally shows aldicarb
residues to dissipate, from the top ¢ feet of soil to levels
of 0 - 10 ppb within 1 year. However, as the residue level
in the top 4 feet declines, deeper soil strata (4 - 8 feet)
show an increase in aldicarb soil residue concentration -with time
and the residues are still evident at 100 - 200 ppb at 6 months
post-application and at about 30 - 40 ppb after 1”year has elapsed.

Analysis of a 150 foot well showed 2 and 8 ppb at 3 and 6
months after an application at 10 lb ai/a. However, UC analysis
showed ND. Analyses of other wells of unspecified depths (see
page 30 ) showed eitier 1 ppb or ND when sampled at various times
between June 5, 1980 and November 11, 1981 after yearly late
winter applications of 10 1lb ai/A.

The report contains a statement that on February 23, 1983,
the Florida DER found 315 b aldicarb rsidues in a shallow well
belonging to* The location of this well in
relation to the treated area, the depth of the well, and whether
Temik was applied in 1982 are not provided. Also water wells
rrom the treated grove and in the "vicinity" of the treated grove
were sampled on March 8, 1983 and showed ND. 211 of the 5 wells
were greater than 100 feet deep except for 1 which was of unde-
termined depth and the pH of the well water was between 7.2 and 7.4.
Also, 2 wells equipped with cluster sampling at 4 different depths
between 8 feet and 13'7" in the treated grove were sampled on
March 25, 1983 and showed ND at 8 feet but 18 ppb and 82 ppb at
1377% and 12'2", respectively.
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Grove - Location Map

House Well
Qutside Tap
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i Groves .
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Surface contour drops to the west and northwest.
Groundwater flow gradient: To the west.
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Bl Location-Grove History

o Year Crop TEMIK 15G/Acre | Application Methed and Timing
_E_ _ {Lbs.)
& - [ 1880 Qranges 67 Band appiied - March 153,
= ,
s 1879 Oranges 85 Band applied - Late Feb. :
e 1878 Oranges !
3 1877 Qranges i
< 1976 Oranges !
Egl H
S i
oM !
-
]
a
Table 3. NN Grove Soil Samnle Results. PPR Total Aldicarh Reciduss
Site Seil Sampled Seil Sampied
Ne. Pegth Jung 5, 1889 Denth Septembzr 10, 19
Ft.) (Ft.)
1 Top 1 876 Tep 1 27
1-2 244 1-2 28
2=-4 6 2-4 48
46 ND 4«6 77
§-3 ___HD 6-8 108
11 Top 1 233 Teo 1 kY|
1=2 26 1-2 27
Z2=4 14 2-4 22
4=5 ND 4.5 47
6-8 RD 6-7 1/ 122
111. Top 1 18 Top 1 2/ 43
1-2 X0 1-2 116
2-4 . 29 2-4 o8
4-6 687 4-5 1/ 212
| 6-8 ND Groundwater

1/ Core terminated due to groundwater.
2/ Site III, September 10 sampling chanced to different tres due 10 T2sk of

acgessabiiity of tree sampied on June 3, 1880.

Table 32.

g Location Watar Sample Results, P98 ‘Total Aldicars Rasidues

Samziec

. noled

Sourze Descripticn Well Depth (Ft.) | JuneS %6s0 | Sepeemver 10, 135
X IRD _ uct E
Lake Water ND ND 5 NG
Outside Well 150 ND ND ND ND
House Tap 150 2 ND g NDB




EXTOSURE ASSESSMENT BRANCH RIVIEW dnfed $-30-23

Page is not included in this copy.

pages _ 9l _ through __ 32 are not included in this copy.

The material not included contains the following type of
information:
___ Identity of product inert ingredients
identity of product impurities
Description of the product manufacturing process
Description of product quality control procedures

Identity of the source of product ingredients

A draft product Iabel

The product coafidential statement of formula
Information about a pending registrétion action
FIFRA registration data

The document is a duplicate of page(s)

zé Sales or other commercial/financial information

The document is not responsive to the request

The information not included is generally considered confidential
by product registrants. If you have any gquestions, please contact
the individual who prepared the response to your request.
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INTERNAL CORRESPONDENCE

UNION CARBIDE AGRICULTURAL PRODUCTS COMPANY. Inc.

B O A0 1701 { W ALEXANDER ORIVE

R. L. Bertwell

BESEADCH TRIANGLE Pafts # P

To iName: -{Jare March 24, 1983
Division From {Name & Dest.; R.R., Romine
Locaton RTP Registration Analytical
Fioor Numper 1148 Answering lester ¢ate Chemistry
R.C. Back . Plot
C . Sw. H _
oy @ S.L. Harrison olee Residue Monitoring
R.L. Jdones
G.G. Madgwick .
found residues of 315 ppb in a shallow well on ki
I ) Hillsborough County, FL on 2/23/B3. We
v confirmed the Tinding on that sample and DER indicated they were
{ conducting "holding time" studies using that water (this review was
ng . detailad in my 3/16/83 letter). '
E Additional samples of soil and water wers taken froﬁ'that land
= and vicinity by Union Carbide on 3/8/83. Results are tabulated.
=
s WATER WELLS Deoth oM Residue
E a—
Q C 704 #1 155 ft 7.4 NO -
C 705 72§ 100 Tt 7.4 ND
B ¢ 706 3|8 unsure 7.4 ND
= C707 B 120 ft 7.3 ND
H € 708 135 ft 7.2 NO
[ 13
SDIL. CORES
Stratum Site | Site II
PH Resique o4 Resigus
0-1 ft 3.2 8 ppo 6.5 ND
1-2 ft .4 ND 5.5 KD
2-4 ft 3.4 NO 5.7 ND RECE)vED
4-6 ft £.8 NO 5.3 NO
§-7 ft {GW) 2.5 ND {6N-5 1) VAR 2 :
Groundwater 4.7 3 ppb 2.7 30 ppb R C i
RRERfsr R. #. xominse

o
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UNION CARBIDE AGRICULTURAL I"RO(}[J{IH; TOMPANY e

L L R T R e

To tNanut R.L. Bertwell Jiuter March 30, 1983
Division Frae e N ocaepd R.R. Romine
Lucation RTP Registration Analytical
Flone Numher 1148 Ancstes s et e ChemiStT'Y
Capy to R.C. Back Seitiee _Site
S.L. Harrison Water Monitoring
R.L. Jones

G.G. Madgwick

Two clusters of monitoring wells at the ] grove,

. BN vore sampled and shipped. by Minter/Kirkland-on 3/25/83.
.9 ~ Previous results from this site are in my letters of 3/16/83 and
e 3/24/83.

L B GEE : .

3 UCC No. Sample ID oH Residue

£ ‘

» €791 Cluster 1 Kell 1 4.3 ND

[ ] T .

“ €792 Cluster 1 Well 2 4.3 18 ppb

> L .

< ¢793 Cluster 2 Well 1 4.4 ND

i

£ €794 Cluster 2 Well 3 4.3 82 ppb

RRR/sr R. R. Romine

RECEIVZID
MAR B ©

P«.C B el P
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2.6 Miscellaneous Additional Residue Monitoring in Florida.
Tab 6.

2.6.1 A domestic and irrigation use well in Wintergarden, FL

F which is 200 feet deep in an

- area where the water table is about 80 feet deep, was sampled
3 times on May 11, 1981 and the samples were frozen immediately.
Analysis of the samples in late August 1981 showed ND.

Uce Romero

Number Bottle No. Description Residue, ppb

15509 #1 e HMain Cherry Lake Well ) ND

15510 #2 : (Same Well) Shop Faucet ND

15571 #3 (Same Well) Foreman's House ND
Comments

Use history and hydrogeclogy is needed.

2.6.2 UC analyzed orange concentrate for the Coca Cola Company

and found ND (mefitod sensitive to 10 ppb). This ¥nformation
is not germane to EAB.

2.6,3 Well éﬁples from Polk (4) and Manatee (2) counties on
October 27, 1982, showed ND. )

Use history and hydrogeology is needed.

ucc Date Sample

No. Sampled Description " pH Residue
RBS567 10/27/82  Polk 10-27-32-1 4.7 ND
RBS568  10/27/82 AR 2 4.3 ND
RB3369 10/27/82 -3 8.3 ND
RBS570  10/27/82 -4 v ND
RBSS7 10/27/82 7.4 ND
RBS372 10/27/82 8.0 ND

et
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[1

2.6.4 Wells simultaneously sampled by UC and the Florida Dept.
af Hlth and Rehab. Services. The UC results showed ND.

UCC Na. " Sample Code Well Oumer, Town Residue

POLK COUNTY

€525 2w-14-83-1 WD
HILLSBORQUGH COUNTY
€526 _ . 2-14-83-1 I ?lanc Citv XD
527 -2 M Flant City XD
cs528 -3 Planc Cicy ND
c529 ] Plant Citw T KD
€530 (35 fr well)-5S Bowling Green D
C531 (20 fr well)-6 Bowling Green XD,ND
=
o Comments
B
= Use history and hydrogeology are needed. i
B
M .
o 2.6.5 A well in Orange County, Florida.
U -
e -
5 . Well . Distance °
§ - BCC No. Sample Descripriom . ‘Dench from Field pHH  Residue
E
5 : FLORISIL
* NO YES
€532 Lockhart,rL 65" log* 8.2 ND,.ND ND,ND
{4 analyses)
Ccmments

Use historv and hydrogeology are needed.

e
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2.6.8 Wells in the F&. Pierce arsa in St. Lucie and Incdian River
countries

Well Well* Disrance Zrom
UCC No. Watrson's Code Cvmer Deocth Treataed Area Residuz

ST. LUCIE CQ.

Cs14 2=-9-83~1 50 100" ND
€315 -2 Q! 507 ND
€316 =3 130! b omi ND
C51i7 -4 liQ* Lk omi ND
C5i8 -5

200" 100" h
€319 -4 35 50" wD
€320 -7 30! 100 KD
INDIAN RIVER (0.
€521 2=5=-83-8 100" 3c0! T
c522 -9 457 100 WD
€523 -i0 600" i00* wD
€524 -11 _— 25! XD
* The water .table is a consistent 10' for all samples, g
Comments

Use history =and hydrogeology are needed.

2.6.7 Three (3) Drinking Water Wells in Crange County, Florida.

! Sample Distance
UECC HNo. Semple ID Date Jenth from Field nH Residue
€761 £ 1-11 2/25/83 Shaliow 100 ++. 7.2 s
7862 2212 2/28/83 180 *t 200 f+, 74 ND
Cig3 £ 3-15 2/28/83 240 % 230 i+ 7.3 ND

C
wn
1]

3
1
1]
i
9]
L

M
Ju
i}
[§]

")

e
0
i
[§]

W}
[11]
(9]
1
9]
[§]
i
LN
1]

3
1]
[{1]
9]
m
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Grove

This is a 20 acre grove in Hernado County, FL and was treated
with aldicarb 10 1b ai/A in the spring of both 1980 and 1982.
Someone living adjacent to the grove asked the grove owner to
discontinue using aldicarb so as to maintain the integrity of the
groundwater. The grove owner asked UC to sample the wells which
was done on March 10, 1983. The wells were all within 500 feet of
the grove, were all over 200 feet deep and the water table was at
100 feet. No detectable residues were found in any of the 4 wells
sampled.

UCL No. Lanning Sample 1D Deoth oH - Residue

€722 #1 - House 285 ft. 7.5 ND
, €723 #2 - Trailer 40D ft. 6.9 - ND
C724 #3 - House 600 ft. 7.8 ND
C725 #4 i House 215 ft. 7.6 ND
€726 #5 Housa 215 ft. 7.4 ND

3. CONCLUSIONS/RECOMMENDATIONS

3.1 The only data received by EAB relative to aldicarb and
groundwater monitoring in Florida have been submitted by UC,

This submission contains the results of analysis of 715 wells
{drinking and non-drinking)} of which 44 showed positive (> 1 ppb)
results for aldicarb residues. However, the lastvpage of Tab 3
of this submission shows a county map of Florida indicating

827 drinking water wells {(not including non-drinking water wells)
have been tested for aldicarb residues. (See the next page for a
copy of the map). This discrepancy needs to be rectified.

3.2 Monitoring reports submitted by UC to date show Florida
groundwater contamination with aldicarb to not be widespread.

In addition, one of the wells contaminated with aldicarb residues
is probably the result of surface water containing aldicarb,
running down the side of the well and into the well water through
a broken well pipe.

However, there are serious problems and deficiencies with
the submitted monitoring data which prevent a conclusion as to
the geographical extent, residue levels and temporal trends of
groundwater contamination that will result from the agricultural
use of aldicarb in Florida. ©One or more of the following points
is not addressed in each of the monitoring reports submitted:

(1) The reports consistently lack details of the hydro-~
geology of the treated area (direction and velocity of groundwater
flow, depth to the water table and not just depth to the well,
identity of which aquifer is being monitored, etc.)
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(2) Since a groundwater contaminant does not disperse
(rapidly) but moves as a plume within the groundwater, there isg
no guarantee that the wells that were sampled were in the path
of the plume of contamination. (See the figure on page )
Justification is needed as to why a well of a certain depth or
screened at a certain depth would be expected to pick up the
plume of contamination.

(3) Use history of aldicarb in the monitoring sites.

(4) Wells were not sampled over a period of a year or two to
determine if levels of contamination were increasing or decreasing.

(5) Maps showing location of wells in relation to treated
area and direction of groundwater flow are not submitted.

(6) The analytical method is not described. EAB can only
assume that the total residue method {oxidation of the residues
to the sulfone) is used.

(7) Soil cores are not always taken. The absence of
groundwater residues but the presence of residues in soil just
above the water table may mean that the groundwater may become
contaminated within the following year.

(8) Rainfall/recharge - Rainfall has been less than normal
over the past 20 - 25 years.

In addition, it is recommended that the following, which
can influence potential for and levels of aldicarb groundwater
contamination, be investigated: 4

(1) Influence of herbicide use in orchards (to remove grass
competing for water and nutrients) on pH of soil. A referencel
shows orchard soil pH to be lower on the bare soil area due to
leaching of exchangeable bases (such as Ca and Mg). Persistence
of aldicarb residues is favored by acid pH.

(2) Weather and soil conditions. UC has suggested in the
past< that application a few weeks later in the season can
result in faster degradation and less residues leaching due
‘to higher soil temperatures and less rainfall. However, EABR's
response? showed this to not always be the case. 1In addition,
Dr. Weingartner's statement in section 2.3.2, above, shows that
aldicarb is chosen by farmers, in part, due to its advantage in
being usable on (potato) fields during periods of heavy rains,
cool soil temperatures, and cool wet weather.

(3) Effect of reducing conditions in soil and in groundwater
on persistence of aldicarb residues. Several papers3~7 have
recorded the ability of anaercbes (and even aerobes) to reduce
sulfoxides to sulfides. Could aldicarb sulfoxide (or even
aldicarb sulfone) be reduced to parent aldicarb thereby increasing
its persistence? Should aldicarb not be used in fields that are
swampy or flooded during part of the year? Are the low populations

.-’_,»:? "E
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PRIVACY ACT EXEMPTION

Y5 -

of microbes in groundwater able tJ reduce aldicarb sulfoxide (or
the sulfone)? Would an iron reducing solution, Fe (Ir), or
other naturally occurring reducers, be able to reduce aldicarb
sulfoxide? Note that if an agueous solution of ferrous iron does
not reduce aldicarb, sulfoxide (or sulfone), then this is not
necessarily an indi¢ation that microbes will not reduce it.38

(4) How does pumping from wells modify path of movement of
aldicarb in groundwater? Will pumping influence choice and location
of monitoring wells?

(5) Are aldicarb residues in deep soil and water samples
influenced directly or indirectly by exposure to air during
sampling and storage?

(6) Is the sample storage method adequate? It is recom-—
mended that some groundwater and soil core samples be spiked
with a known amount of aldicarb and put through the frozen storage
method and analyzed a month later as would be the normal samples,

3.3 Verify the statement in the discussion of the [ ENEEER 1oca-
tion that only 1% of the 257,029 acres planted to oranges in the
4 subject counties are treated with Temik.
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