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AMEMORANDUM - %\I\\ RECEIVED
- RE: R Drmkmg Water Assessment for Naled T L e
TO: - MaryClock,RCAB B ' 1__ e

" Health Effects D1v1s10n (7 509C)

FROM:  Jon Peckenpaugh, Envn'onmental Scxentxst 997» Wl @%"‘18&/
" . Fate and Monitoring Branch _
‘ . Envrronmental Fate and Effects D1v131on (7 5 07 C)

THRU:  Elizabeth Behl, Chief. * |
S Fate and Monitoring Branch
,'Enwronmental Fate and Eﬁ’ects Drvrslon (7 507C)

DATE:
- CONCLUSIONS |
No ground-water or surface water momtormg data for naled or its degradate drchlorvos

(DDVP) are available to the Environmental Fate and Effects Division (EFED) af the present
time. Therefore, screening models were used to determine estimated concentrations of naled and

its degradate, dichlorvos (DﬁVP) in ground and surface water: ‘Other naled degradates that have - _.

- been identified in aqueous and soil media are desmethyl naled, desmethyl drchlorovos S

“bromodichloro acetaldehydé (BDCA), dichloroacetic acid (DCAA) and dxchloroethanol (DCE)
- IfHED determines that these other degradates are toxicolo glcally s1gnlﬁcant, we wﬂl estlmate
concentratrons for these compounds as well .

Naled DDVP and naled’s other degradates are ot regulated under the Safe Drmkmg B

Water Act. Thus, nerther MCLs nor drmkmg water health adwsones have been estabhshed for N

A
, AR \‘

-

o The SCI-GROW screemng model develoned in EFED to ebtrmate ‘“worst case]’ pestlcrde
~ conceritrations in ground water (Barrett, 1997) indicates that neither naled or DDVP will persist

- in the ground water. Concentrations in ground water of both compuunds are unhkely to exceed -

-0.01 ppb based upon a maximum annual use rate 0f 9.375 Ib a.i./acre (the use rate on cole crops) .
. Since these concentrations were estimated using a screéning model, we are eonﬁdent that naled -
~will leach to ground water wrth concentratrons at or below th1s magmtude ‘

s

The PRZM 2.3 and EXAMS 2. 97 ‘models, Whlch are a Tier 2 exp:)sure analys1s were used

to estimate the naled surface water concentrations for eight crops and two direct surface water = . -

D



. - applications (for mosquito and hornfly control). The GENEEC screening model, which is a Tier 1
. exposure analysis developed in EFED (Parker et al, 1995), was used to estimate DDVP-surface
- ‘water concentratrons for eight crops. . Substantial amounts of naled and DDPV are potentially
. available for runoff to surface waters for only a few days post-apphcatlon Even though both .. .
-, these chemicals are mobile, they have a low persistence. If a runoff event occurs very soon a-2

" days) after an application and if naled or DDVP is transported into surface water, naled w111

. degrade rapidly (half-life < 1 day) and DDVP-will persist slightly longer (half-life ~5 days). ~

‘ . Therefore, the'impact of both of these chemrcals on chromc surface water concentratlons will be '
. mlmmal and approach 0.0 ppb

. Summary. PR

C Ground Water

- naled acute hlgh value 0. 008 ppb (based on cole crops)
' naled chromc value. 0. 008 ppb (based on cole crops)

-

dlchlorvos (DDVP) acute value 0. 0002 ppb (based on cole crops) R -
dlchlorvos (DDVP) chronic value: 0. 0002 ppb (based on cole crops)

" Surface Water.

- naled acute high value: 23.7 ppb (10 Year Return--10% Exceedence based on citrus)
naled chromc value 1.0 ppb (10 Year Return--lO% Exceedence based on crtrus)

dlchlorvos (DDVI’)‘}cute hlgh value 16.5 ppb (based on cole crops)
dlCthl‘VOS (DDVP) chromc value' 22 ppb (based on cole crops) S

. ENV]RONMENTAL FATE
Chemrcal hydrolysrs photodegradatron, and blodegradatlon are the major processes R

' lnvolved in the transformation of naled and its degradates Abiotic hydrolysis studies indicated -
- that naled degrades rapidly in aqueous media and that the hydrolytxc degradation is pH dependent

R ; The estimated hydrolysis half-lives of naled are 4 days at pH'S, 0.64 days at pH 7; and 0.07 days T

. at pH 9. Direct photolysrs in water-does not appear tp be a major degradatlve pathway. for naled
- - However, in the preserice of chemical’ photosensrtlzers indirect photolysis in aqueous 1 media . .
*. appear to play an important role “The photodegradatlon of naléd on sandy loam soil surfaces was °
rapid; regardless of natural sunlight exposure-or not. The degradatr)n half-lives - were 0.54 and -
' 0.58 hours under irradiated and non-irradiated conditions. : The presence of microbial populatlons
in soil and sediment/water systems enhance the degradatlon of naled and its degradates, although
. chemical reactrons such as hydrolysrs are also mvolved in the degradatlon of naled

The pnmary naled degradates that have been 1dent1ﬁed in aqueous and soil- medla are
- dichlorvos (DDVP), desmethyl naled, desmethyl dichlorovos, bromodichloro acetaldehyde



. cithe soil organic carbon pa.rtltlon coefficient (Koc ), and the use rate or the total amount of :
© . pesticide applied per year. The ‘aerobic soil metabolism half- hves for naled and DDVP aré 1 0 and oo

(BDCA), dichloroacetic ac1d (DCAA) and dlchloroethanol (DCE). DDVP, whlch is also a

: reglstered pesticide, 1s the only naled degradate that was exammed further in th1s assessment.

DDVP is formed from naled by photodegradatlon in water and on soxls and by anaerobrc
: aquatlc metabolism. Envrronmental fate data suggest that the photodegradation of naled to
DDVP is more predominant in the presence ‘of photosensrtrzers that is, by indirect photolysis.

| - The maximum amount of DDVP formed ﬁ'om naled is apprommately 20 percent oﬁthe amount of -

- naled ongmally apphed

Volatlhzatlon from sods and/or from water is the major mode of transport for naled and 1ts :

bioactive degradate DDVP. Under field conditions (terrestnal, aquatic, and forestry), naled -

. dissipated rapidly with half-lives of less than 2 days. The dissipation of DDVP is also rapld
. DDVP’s half-lives for photolysrs and aerobic soil metabolism are 15.5 days and 10 hours, .

respectively. While naled, DDVP, and DCAA are potentlally mobile, their degradatron is rapid =
. and thus residues of naled, DDVP, or DCAA .are not likely to contaminate ground water by

leaching. EFED does not have any momtormg data on the concentratxons of naled or 1ts R

degradates in ground water.

- -

If a rainfall event occurs immediately after a naled application, substantial amounts'of naled , -

_ could be available for runoff* to surface waters. This is mitigated by rapid hydrolysis and even

faster biodegradation which decrease the concentration of naled available for runoff. DDVP also

appears to biodegrade readily and to dissipate by volatilization. Therefore, even if naled or.
DDVP reached surface water, they would rapidly degrade -The major potential routes of -

: contammatlon of surface Waters by naled are runoﬁ‘ spray drift, and direct. apphcatlon

: Ground-WaterModelmg L f R AT

EFED does not have any- momtonng data on the concentratlons of naled or its degradates o |

" in ground water; therefore the SCI-GROW (Barrett, 1997) model was used to estimate the’ -

C | . potential ground-water concentrations for sandy soils with a shallow depth to ground water. e
" “’Because of the manrier in which SCI-GROW was developed the concentratlon generated by the

modelrepresentsanacuteandachromcvalue :'._; Lo T \:_

The SCI-GROW model requrres three mput v’alues- the aerob1c soil metabohsm half hfe

| .

-0.42 days, respectively. A Koc of 160.0 L/kg, which represents a sandy soil, was selected for

naled because naled Koc’s for four different soils ranged greater than three-fold (EFED SOP).'A-

 Kocof 37.0 L/kg was selected for DDVP; this represents the median Koc of the four different
- soils (EFED SOP). Naled’s annual useé rate was calculated by multiplying the application rate by

* the number of applications during a year for eight different crops (almonds, grap}es cole crops,
citrus, safflower, seed alfalfa, cotton, and rangeland for homﬂy control) The annual use rate

. ranged from 9 375 to 2 0lb a. i /acre



) Naled degrades rnto DDVP by several processes As prev10usly mentroned the maximum
- amount of DDVP formed from naled is approxlmately 20 percent of the amount of naled - -
' originzlly applied. Therefore; a conservatlve DDVP use rate was seIected as naled’s use rate’ -
-multrphedbyOZO ' T :

The maxxmum naled and DDVP SCI-GROW model estrmates for ground-water
concentratrons were for colé crops.” The maximum naled and DDVP acute or chronic ground-
‘water concentrations for these cole crops. weré 0.008 and 00002 ppb, respectively. Even though
‘naled and DDVP are potentlally mobile in ground water, they would not persist long enough in
ground water to present a-contaniination concern. Tables 1 and 2 contain a hstmg of naled’sand
.~ DDVP’s SCI-GROW. ground-water concentrations for almonds, citrus, cole crops cotton,
- grapes saﬁlower seed alfalfa, and rangeland (for hornﬂy control) respectwely ‘

The geographlcal locatlon of naled usage for the above seven crops and rangeland )
‘ indicates. a strong preponderance of use in California. ‘The acreages of almonds, grapes, and -
safflower are 65 percent or more within California. “The cole crop acreages are located in several

states; however Calrforma has moré acreage in these crops than any other state. Alfalfa seeds are .

- primarily.grown in the northweste part of the U.S.;and cotton is grown in Texas @33 percent),
California (9 percent) and other southern states near the Mrssrssrppl River. Citrus crops are
primarily grown in Florida (71 percent) and California (23 percent) and rangeland acreage is
restncted to the. Western states. . .

'Surface Water Modelmg

EFED does not have"any momtormg data on the concentratlons of naled or 1ts degradates
in surface water; therefore two different levels or tiers of surface water models were usedto .
© estimate conservative surface water concentrations of naled and DDVP. The naled dnalysis .~
i utrhzed the Pesticide Root Zone Model (PRZM 2.3), that calculates the mass of pest1c1de leavmg

. - the treated field-as runoff on a daily basis based upori rainfall events. Tt calculates both the both . -

the mass dissolved in funoff and the mass adsorbed to eroding soil. - The Exposure Analysrs

vModelmg System. (EXAMS 2 94) is a receiving water model. The PRZM model -output is used as -
, input to the EXAMS model.’ Output of the EXAMS model is daily dlssolved pesticide " - L
" concentrations in surface water or the estimated envuonmental concentratrons (EECs) The :

PRZMandEXAMS modelsareTrerlImodels « : S

[ o

GENEEC (GENenc Expected Envrronmental Concentratlon program) a T ier I model,
- was used to estimate coriservative surfaceé water concentrations or the EECs for DDVP.. A.Tier I
‘model is used to screen pesticides to determme wh1ch ones potentlally pose suﬂiclent nsk to
wa.rrant hlgher level modelmg . .



E Table 1. SCI-GROW Acute and Chromc Ground-Water Concentratlons_ _

o Acute (ppb)

Ch_ronic (ppb) .

1 0.006

10.006

0.005

looos -

0.008

{oo0s

0005 ..

| Saﬂlowér?v__ e

0.002

0.002°

| SeedAlfalfa S

0.003 .

0.003

o Cotton ST

0.004 -

| 0.004" .

“Meland |

| 0.002

0002 -

Table 2. SCI-GROW Acute and Chromc Ground-Water Concentratlons

|l for chhlorvos

Acute (ppb)

, Chromc (ppb)

00002; :

E “_Ah'nondsv‘
- Gra;.)es‘-. =

“lo.0001..

"»,o_.oopl-', R

Cole Crops -

{00002 -

| 0.0002.

- | Citrus -~ . - i

{00001 .

 |sofmower.

R

Seed Alfalfa - -

“|-0.0001

C{)tton '

- lo.0001

fogoor
foooor

1o. oooos

| Rangeland Lo

’(');.Qooo's” - |J
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A detalled descnptron of the naled PRZM and EXAMS modelmg is contamed in EFED’
memorandum entitled Naled (Dibrom) EECs for Almonds, Citrus, Cole Crops, Cotton, Grapes,
Safflower, Seed Alfalfa, Hornflies and Mosqultoes (DP Barcode: D207342) “This modehng iss ..
based upon a high- exposure site-for pest1c1de applications on almonds grapes,cole crops, “citrus, .. .-
safflower, seed alfalfa; cotton, rangeland for hornfly control, and direct apphcatlons on ponds for- -
~ hornflies and mosquitoes control: The weather and agricultural practlces were simulated at the
- sites for 36 yearsexcept for almonds (37 years), cotton (26 years), and saﬁlower (22 years) 50
that. the probabrhty of an EEC occurnng at. those sites could be estnnated

_ . The assumptrons for aerial naled apphcatrons on the above crops and for dlrect naled
‘applications on ponds for hornfly and mosquito controlare the following; -
- 1LAt apphcatlon, 75. percent of the applied material reaches the'10 Ha ﬁeld .
2. Five percent of the applied naled reaches the surface water (1 Ha surface area and 2m

deep pond) at the application time. - .- . e
3. The remainder of the apphed pestrcxde remams au’borne or is depos1ted on the ground
“beyond the pond.. _ .

4. The aerobic soil metabohsm half hfe for naled was multrphed by an uncertamty factor of
-3, and the result was used as the anaeroblc soﬂ metabohsm half hfe for naled.

Table 3 contains the computed naled EECs for the elght crops and two dlrect pond
applications utilizing the PRZM and EXAMS models. The acute and chronic surface water . -
concentrations for.naled are the" maxrmum initial EEC and 90 day EEC, respectively, for each
crop. The oVerall maximum acute and chromc surface water-concentrations for naled are for .

“almonds. However, since akmonds are grown in arid environments; it is unhkely that pesticides =~
applications here will affect: drinking water sources. ‘Therefore, the acute and chronic values - .
generated for citrus.(23.7 and 1.0 ppb, respectlvely) were used instead.- Tables 4 and 5 list the
pertinent input parameters and ‘modeling results for the citrus PRZM/EXAMS run, respectively. . -

~ However, because of naled’s rapld abiotic hydrolysrs rate (O 64 days) 1ts nnpact on chromc o

- surfaoe water concentratwns should approach 0 O ppb . :

_ GENEEC (Parker et al 1995) isa screenmg model deS1gned by EFED to estimate the
. concentrations found in surface Water for use in ecologrcal risk assessment. -As such, it provrdes

B ) upper-bound values on the concentratlons that might be found in ecolo gIcally sensitive

_environments, ‘because of the use of a pest1c1de It was- desrgned to be simple to use and to only
require data which is typically. available early in'the pestrclde registration process. GENEECisa. '_ ' -
" single event model (one runoff event) but can account for spray drift from multiple apphcatrons '
~ GENEEC represents a 10 hectare field immediately adjacent to a 1 hectare pond that is 2 meters ?
- deep with no outlet. The pond receives a spray drift event from each application plus one runoﬁ“
event. The runoff event moves a maximum of 10 percent of the applied pesticide into the pond.
This amount can be reduced due to degradation on the field and the effects of s<111 sorpnon Spray
dnﬁ is estimated at 5 percent of the application rate.



* Table3.

" Estimated Envn‘onmental Concentratlons (EECs) for naled. Results reported are 1

in 10 year maximum values with 5% spray drift. The astensk ™ mdlcates A
proposed label changes wh1ch are not on the current label

" Almonds S

Airblast

'7'20(1)*“7 '

- 11.0- -

26

‘145

Gfaj)es |

| Airblast

0938 (6)

_' 59

15 .

o051}

0.48

Cole crops - .

:Aenal S

1.875% (5)-

127

31

‘1;1"'

- 0.84

Citrus . A

| Axrblast' L

CILL

24" .

_0.85

~70.50"

Citrus

13754 (3). .
18757y |

65

-Safflower

| Aiblast -

" Aerial -

0703y .

23.7
19

043

17
0.25

1.5
0.14

Safflower

Aerial

[ 0.70(6)

20

049

028

026

Seed Alfalfa |

Aerial

140(3) )

3.9

0.86

0.50

0.27

Cotton

Aeral -

0938(5)

1.9

048

Mosquitoes: -

Difect Applica’nion

Pon;d: ‘

-~

7.0

| 0.379

0179 .-

0.61

0.035
0.088 °

'Homﬂles |

' Rangeland

Dire_ct_ Application~:,

Aenal

Pond (Aenal) ‘

| 0253)

| 0405 -

040(5) © -

_0.948

" 35

B ) 1-12 '.

| 0:448

092

025

| 020

‘



TABLE4. © NALED CHEMICAL CHARACTERISTICS LOCATION

AND MANAGEMENT PRACTICES FOR CITRUS

Modeler: - Sll’OOS Mostaghxml -
Runoff Model ‘ ~PRZM2 ,
Receiving, Water Model ] EXAMS 2. 94 i}
CHEMICAL ‘ : R
Cominon Name: - - Naled (Dibrom) T
- Formulation: |. Soluble Concentrate - *

Parameters: L A

Hydrolysis T,,: . - - | e ‘
.. pHs 5,7 and9 - |96, 154and16Hours
Aerobic Soil T,,: lday ,

" Anaerobic soil Ty, 3 days (estlmated) L
Aerobic Aquatic T,,: | L5days.” -
Anaerobic Aquatic T,,: | 4.5 days
Solubility: 2000 mg/L
Vapor Pressure: 4.5 E-4 Torr
K. | 180 L/Kg -

LOCATION; T
Crop: - K Citus -,
MLRA: © - {U-154 - 0 Ty
Soil Series: - M - | Adamasville . *
Texture: - Sand -
County:- Lake
: State: g Florida = = . B |
: =‘Justiﬁcatio‘n' ' ‘,Reasonable hlgh exposure R
MANAGEMENT' ;__Conventlonal
Tillage Type: * - ’ ,An,‘blast
- Application Method: 5%
Percent Spray drift: R Vi (2
" Planting Date: - I -7, VO
| Emergence Date: s o
Maturity Date: 8/1 -
Harvest Date: L
- 8 )
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 TABLES.  PRZM/EXAMS MODELING RESULTS FOR APPLICATION OF NAL‘ED

ON CITRUS

ﬂ PESTICIDE APPLICATION
Apphcatlon Rate 2 -
Apphcatlon date(s)

. Justlﬁcatlon

RESULTS’

Max Imt1a1 -

'96 Hour (acute):

21 Day (chromc)
© 60 Day max:
90 day max:

Average Yearly Ramfall
 Average Yearly Runoff:
’ Average Erosum Rate

LOADING BREAKDOQN

Runoff. L ’
Erosion: . '
" Spray Drift: - -

10 Year Return (10% Exceedence)' '

1. 875 lb aJIAcre

e 5/20 5/27 6/3

11:1 pg/L
24 pg/L-
0.85 pg/L
0.50 pg/L

034 gL

140.6 cm

- 9.16cm-

020Mg/Ha - -

1 28.0% -

00%

1720%

R Rate Proposed by reglstrant '

‘o -

The input values for the GENEEC model runs for DDVP are the aeroble soﬂ metabohsm '
‘half-life, the aerobic aquatic metabolism half- life, the hydrolysw (pH 7) half- life, the photolys1s
- half-life; the water solubility, the Koc, and an estimated DDVP application. rate (0 20 of the
original naled application) for each crop. The Koc value was based upon the-a average soil... _
partition coefficient (K;) and organic carbon content for four difterent soils evaluated dunng the ..

naled study (EFED SOP). Table 6 lists the mput values for the DDVP GENEEC model runs..



Chemical .

Dxchlorvos (DDVP)

PC Code

84001

Solubility

15600mglt . LT “

Coefficient

’ '“—HydrolyslsHalfhfe(days)@pH7 s e e e “
“ Photolysis Half-life (days) . 0.625 L » V .
“ Aerobic Soil Metabolism (days) 042
‘Aerobic Aquatic Metabolism (days) fio data * e T
Soil Organic Cxu'bonPax_'.tiﬁoni ' - 89L\kg , ) p o o . _V SURE

Source and Quality EFED Naled RED chapter and prehmmary fate assessment for DDVP
Pi-opared By 1 3. Peckenpaugh .
Date " | october, 1997 | -
Crops ‘ almonds gapes, cole crops citrus, saﬁlower, seed alfalfa, cotton, and
' rangeland _

Ap]_;lication Rate (Ib a.i./acre) variable from .080 to 1.44 (0.20 of naled applicatiog rate)
Numberoprpncaﬁons__'i varisble fom1t06 . A
Application Method - - aeﬁo.l . f -

*ApprommatedasOdayshaﬁ‘hfe , s TN o T

_ " The results of the GENEEC model runs: for DDVP are hsted in Table 7. The peak and 56
.- day EEC concentrations in this table represent the acute and chronic surface water concentrations,

.respectively, for DDVP. The maximum DDVP estimates for surface water concentrations were -

‘obtained for naled apphcatlons on almonds. However, the acute and chromc surface water - ,
A _concentrations for cole crops (16.5 and 2.2 ppb, respec’avely) were used as the maximum overa]l
. values because pesticide applications on altonds, which are grown in an arid. envifonment, are

‘nota 51gnxﬁcant potential drinking water- contaminant. ‘Nevertheless, because of DDVP’s rapis

abiotic lysi
approach 0.0 ppb
ps-- -2

te (5.19 davs) 1ts mmact on chromc surface water concentratmns should

10




Crop

| Peak (ppb)

Table 7. GENEEC EECs for chhlorvos

4 Days (ppb)‘ :

21 Days (pplﬁ)

56 Days (ppb) " |

Almonds- - - .

614 - .

504 "

209 -

Tl 82 ..‘:_ o

'G'rapes'l .

183

168

128 °

IREE

J Colé, Cr,dbs

“ 1165

s

LN S

Nse

ote2

‘ Citrus

o 16.4 '

Saﬁiovs}er

1

6.1

|51

21 "

Seed Alfalfa

123

a2

Cotton o

8.3

- 68 -

128

RN

Ringeland

3.5

129

12

05
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