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C'TO: ~ Robert Taylor, PM 25

THRUE': ~eEllzabeth Behl Sectlon Chlef

" FROM:  James K. Wolf, Ph.D., 8011 Phys101st : _~Kl)f

‘Ground Water Sectlon :
Env1ronmental Fate and Ground Water Branch (7507C)

,_Reglstratlon Dlv1s10n (75050)

Ground Water Sectlon

:Henry Jacoby, Chlef

.'v' » 7
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'SUBJECT:’«Grlffln s Response to the trlazlne spe01a1 rev1ew on s
: ‘ . Propazine (PC 080808, DP Barcode D224353) SubmlSSlon o

.r‘dated‘,Sept,c 1995 -

i

l,INTRODUCTION AND BACKGROUND

The reglstrant Griffin Corporatlon,'contends that propa21ne,

'[chloro-s-tr1a21ne,'should not be placed 1nto spec1a1 review or be

1ncluded in. the ong01ng trlaz1ne spec1al rev1ew process.,‘y,

The reglstrant prov1des several statutory c1tatlons in addltlon

to. numerous data bases and. computer simulations to support thelrfgf
~’contentlon ‘that: propa21ne should not be placed 1nt0'spe01al ’
" review. A number of the ba51c data requlrements for propazlne
. fate under’ 40 - CFR §158. 202 were 1dent1f1ed 1n prev1ous :EFGWB -
rev1ews (DP Barcodes D222268 - D224521, D220769) as.not complete..*
. As a matter- of ~fact the . reglstrant has only’ submltted studies in’

'support of non-food greenhouse usés’ and not on terrestrial uses.-'

However; based upon the-available information (Supplemental

studles, llterature c1tat10ns, etc Y EFGWB determl ed that the L?Tf ;
per51stence, degradatmon mechanlsms and mobﬁ_-- ‘ propa21ne 1sﬁ"“'

ot

~ Date Out: ﬂO/O']/Q(a R R Propa21ne. PC Code. ‘080808
o AR ... " pP Barcode: D224353 '

1

,ipropa21ne, 1nformatlon suggests that tox101ty may ;e‘greater for &
.the other three tr1a21nes.‘ : '



\.Proposed use area. The reglstrant asserts that only the grain
sorghum use is belng ‘pursued. for a flve-state area. (Colorado,
,Kansas, New Mex1co, Oklahoma, and Texas) :

Detectlons 1n ground water"% Tr1a21ne (parent ‘and degradates)
herbicides, which are used on: ‘variety of crops, have been

o frequently ‘detected in ground water.  The Pesticides in Ground ’
~Water Database . (PGWDB) (USEPA,\1992) show- ‘that the. trlaz1ne '
pestlcldes, atra21ne and cyanazine and to-a lesser extent
cyanazine and propa21ne, have been included in a number of

. .ground-water monltorlng studles.¢ Natlonally (entire PGWDB)

fgatra21ne and simazine. have been con51dered the most often; 1512
~wells (5.6%)- wrth detectlons out' of 26,909 ‘wells sampled and 486
wells (2.2%) with detections out of 22,374 wells. sampled,

',Zrespectlvely.\ Fewer wells have been. . sampled for cyana21ne and
~ propazine. ~The PGWDB reported that natlonally the total number

of wells sampled for- propazine and cyana21ne ‘were 1428 -and’ 7468

- wells and: number: of detectlons were 15 (1:1 %) and 155 wells
(2.1%) ;. respectlvely. _Parent: concentratlons of triazines .
fdetected in‘ground water rariged “from; trace to 1500 ug/L, 0 to 67w

e jug/L trace to 29 ug/L, and-trace to 0.2 ug/L for atra21ne,

simazine, cyanazine, and. propazine, respectively. ~Detections 1n
.27 (3 9/) wells out of 689 wells were attributed to: atrazine :
~degradates. Spe01f1c limits: of detections are not- known, but - are
generally below 1.0 pg/L. Atrazine and. simazine which share
common degradates were attrlbuted to either atrazine or simazine.
in 18 wells (35.3%): with detections of 51 wells. sampled..
'\Frequently these detectlons exceeded establlsh HAs or MCLs.

TThe PGWDB (USEPA 1992) 1nd1cates that a llmlted number of " wells
(220 wells) have been sampled for propa21ne ‘in the five state
 proposed: propazine! market area ‘(Colorado, Kansas, New Mexico,

o Oklahoma, and Texas). .Fewer than-1.0 percent-(0.91) of wells 1n-

.these states sampled- for propa21ne have detected propa21ne‘

‘-,re51dues, reported concentrations were < 0.20 ug/L,: Detectlons:'

lﬁ"kby the reglstrant (page 11)1

,ioccurred in only two: wells (KS: and TX) ,Monltorlng data for .

J;#propa21ne and - three other trlaZlnes for the five state area’ are.
summarized in. Table 24 Natlonally, the total: number of - wells
-:(1428) sampled and: number of -detections’ (15) for propazine .’

;igreported in the: PGWDB dlffer slightly from the: numbers reportedka

detect1ons out of " 1548 wells

. sampled.  -Two additional detecf,ons not cited in the. PGWDB wereffﬁa'
,fnoted in Kansas by the reglstrant and. appear to be, valld ' '

'\3In general the numbers of detectlons for any tr1a21nes (parent)
- “in the: proposed flve state market ‘area were: qulte low, although
~the’ percentages within’ the five: state areaare about" the same-

';-Fnatlonally ' Propazine’ degradates were not-considered in. any - of

vdfthe ground—water monltorlng studles.a Degradates of. the other:-.
triazines were not- considered in monltorlng studies conducted
‘+ within the: proposed five state ‘area. . Pest1c1de usage data were '

‘-\.not avallable to: determlne whether the spec1flc tr1a21ne 8

- :2‘:, o




pest1c1de of 1nterest was used. w1th1n a wells recharge area.
Thus, the lack of detections may be because the pest1c1de of
1nterest was - not used w1th1n the area‘ofvthe monltor;ng study.

. fDI‘scbs’sioN

The reglstrant utlllzed a: number of generallzed data bases to
"evaluate the leaching potent1al within ‘the proposed five-state
propa21ne market area. ° Data' included general 1nformatlon on -
-~ aquifers: (depth areal extent type),jra1nfall (annual and :
’,seasonal), 'soils (soil propertles such as permeablllty class “SCS
Hydrologic Soil Group), sorghum production area, and proposed ‘
propazine market area.’. These . data- represent. several dlfferentps :
. scales of analys1s,,p01nt county, and Major Land Resource Areas
- (MLRA), and .levels of confidence. . Much of thls data was -
~ processed and- presented utilizing Geographlcal Informatlon
- Systems (GIS) methods to obtaln a number - of spatial.- ,
'dlstrlbutlons- including ‘grain “sorghum productlon areas proposed
~_ pPropazine market' areas, . ralnfall - 80il 'hydrologic groups, depth ‘
© to ground water, and leaching susceptlblllty The uncertainty -
" -and precisien assoc1ated with overlapplng the dlfferent GIS
fdatabases (e.g., 501ls map, ralnfall map, sorghum map) was. not
' addressed ' . '

*Modellng. The reglstrant uses the PRZM2 computer model to
. provide an- 1nd1catlon of the potentlal for pdrent propa21ne to;'
“leach.. The’ 1nformat10n ‘shows that the flve-state proposed
xpropaz1ne market area . is .in¢luded within 10 MLRAs Three MLRAs
(# 75, .77, and 1504), representlng/three dlfferent geographical

areas, were selected. for the modeling scenarios. Based upon the

‘generalized soils, hydrology, precipitation, and areas of grain .
‘sorghum production information. submitted by the reglstrant (e.g.,
,Flgures 3 and 4, Table 3), -these-" areas represent the dlstrlbutlon‘j
of . ralnfall (qualltatlvely ‘high to . low) within the pProposed -use
area.‘ Flgures 7, 8, 9 were overlayed to, provide an .estimate. of

"‘the ‘sorghum produc1ng areas in proposed use area with shallow SRR
ground ‘'water and: highly- Pbermeable soil. The reglstrant states on .

ytpage 26 that MLRA . 150A?represents hlgh runoff . (high rainfall —‘V
48.6 1nches per year) condltlons, 'MLRA 75" represents - moderate

5 . ‘runoff (moderate rainfall '=.26.82 1nches per: year) condltlons,

v'ﬂ‘and MRLA 77 represents low runoff (low ralnfall -17 8- 1nches per‘f
\[year) condltlons.nv» : e . A St

_’fThree 501ls were selected for modellng, one 5011 serles from eachwff-t
- " MLRA?Y MLRA #75 = Crete ‘series: (Fine, . montmorlllonltlc,,me51c

. Pachic. Arglustolls), 'MLRA: #77 = Dalhart. series (Flne—loamy,e ‘5?5

o mixed, mesic'Aridic Haplustalfs), and: MLRA #150A - ‘Lake: Charles 7'

?'serles (Fine, montmorlllonltlc, hyperthermlc Typlc Hapluderts)
'The Dalhart series is well-drained and moderately Ppermeable. o
- Data were not prov1ded to .evaluate ‘the aerial ‘extent . (acreage) of

fthese s01l mapplng unlts w1th respect to sorghum productlon.




'The modeling appears to have been conducted us1ng acceptable
modeling . procedures, although the conditions simulated do not
represent conditions with "high" leaching potentlals and
L primarily address runoff potential. Several major concerns or
rcomments which pertain to the results of the modellng should be
‘ ”noted o

C , »The envxronmental fate propertles of propa21ne and atra21ne .
- are 51m11ar in nature. EFGWB (D224521) summarized the - o
"sorption" parameters K,and K, for propazine and atraz1ne;
‘for a number of soils. - Average Kdvalues for propaz1ne were
'~ 2.45 and atrazine were 2.82 and- average K* values were’ 156
- for propazine and 195 for atrazine. Reported aerobic- soil. L
metabolism T% vary but are about 128 and 146 days for O
o ; .'propa21ne and. atrazlne, respectlvely (EFGWB One. Liner ' S
L R Database).  The similarities of these fate properties
P RS indicates that PRZM2 predictions of propaz1ne and atrazine
'leachlng would be similar: under the same condltlons.:a*

- @ _The In-Sltu SQll condltlons of two of the 50115 (Cretefand
' . Lake Charles) used in modeling-the "high and moderate" -
L rainfall conditions. would generally be considered non- =
' - ‘leaching soils (excludlng preferentlal flow associated with
Lake Charles series). The Crete series, although moderately
well-drained, has slow permeability and a "slowly pervious
layer" w1th1n l-meter of the surface Wthh keeps the ‘soil
wet close to the surface (NRCS, .1994). The: Lake Charles
. series is also moderately well dralned and very slowly
- _permeable when wet. This soil is also subject to cracklng
: . ‘ " due to wettlng and drylng cycles, thus preferentlal flow may
F‘ e "-occur. : S ,

o The water balance portlon of PRZM is. also not: well SUltEd o
' ' ‘consider preferential flow condltlons (Lake Charles serles)
and restrlctlng layer (Crete- serles) - The restrlcted
-~ drainage option in PRZM (Record 19 column 29-32) -may- be
" appropriate for the Crete scenarios. Therefore, the . ~.:.
. '1each1ng estlmates ‘may not reflect reallty due to ‘an R
' ‘erroneous -water balance (e g, dralnage) component.« ‘The
.y registrant. should. 1nc1ude ‘the! amounts-of drainage- leachlng
‘ %,}below the’ bottom of. the s011 core from the dlfferent
i modellng scenarlos.~ RO : :

*"V?f The selectlon of 5011 propertles can greatly 1nfluence the P
... . _estimates of pest1c1de leaching ‘due “to major dlfferences 1n~*g;u"
o ,the water balance: Selecting propertles from.a leaching @ 7
o .. soil or non-leachlng 'soil will:influence the water. avallable
W . . - - . for pesticide transport.. For example using input-. DR A
- ... . -parameters-associated w1th MLRA: 150A (Lake:Charles: serles— L
W S non—leachlng 'soil). and the meteorological file for MLRA L
: ; .150A the annual cumulatlve recharge out of the bottom of

) o L S e




=

;the 5011 core ranged from 0 to 12.3..cm . (mean =.1.5 cm, :
median = 0.38 cm). Using the same meteorologlcal flle, but
~the s01l propertles associated w1th the Dalhart series (a
 leaching so0il), the annual recharge out of the bottom of the:
soil core ranged from 2.2 cm.to 44.6 cm (mean‘= 24.8 cm;
.- median = 23.9 cm) . ' The reviewer notes that some parameters
. of the MRLA 77 .are not approprlate for use in MLRA 150A, but
this clearly shows that in hydrogeologlcally vulnerable
- soils, leachlng could be/slgnlflcant 1n portlons of the
~proposed use area. - : .
o v-The pre01p1tat10n may be so’ low, espec1ally at two of . the
P R modellng locations (MLRA ‘#s 75 and 77) leaching may be
Lo . . limited.  Therefore, the: predlctlons of ‘low pesticide: masses -
: L - leaching is not unexpected due to low precipitation: amountsr~
and high evapotranspiration or hlgh runoff: ‘associated with
~much of- the proposed use area.. The’ modellng ‘and other
‘1nformatlon submitted" by the reglstrant does generally «
provide and 1nd1catlon that '‘much of the’ propa21ne use w1th1n
‘the proposed use area has low llkellhood to leach ’

B
S

Reglstrant's COnc1u51ons and Recommendatlons (page 36). The . Iy
second and third sentences of this paragraph do not .appear to be :
S in agreement.; It would appear that "relatively high. permeabllltyr*
soils" was the 1ntended point, rather than "relatlvely low
vpermeablllty"‘

| ~coucws10Ns e ey T T R T

1. .The per51stence, degradatlon mechanlsms, and moblllty of
- propazine are similar to that of atrazine and simazine. .
- Atrazine,- .simazine and their" degradates are known leachers
" which have contamlnated ground water. - From a fate stand
point, ‘the leaching potentlal for propazine would be .

. ‘previously recommended that: propa21ne ‘be addressed 1n the
"same manner as atra21ne and 51ma21ne. ' ;
: 2 -Less than 1. 0 (0.91/) percent of the wells sampled w1th1ni
) - the 'proposed- propazine: ‘market area’ contalned propa21ne
.. residues at:levels < 0. 20 ug/L.: Propazine usage in- Ll
L o '*relatlonshlp to- the wellstsampled’“r:w1th detectlons is not -
ié;'f;."ff_].f,known. About 4.8 percent of the
‘ ~ .0 .w 0 - in this area haa p051t1ve detectlons.‘ Nationally about 1.1
~..and 5.6 percent ‘of ‘the’ wells: ‘sampled contained- detectableg
.~ levels ‘of propazine and atrazine, re:
- the percentage of wells with' detectable ‘levels: of: tr1a21nes;
jpzappear to .about the same at- both ‘the natlonal 1eve1 and-
T‘;ﬁw1th1n the proposed flve state use area.,:;g S e s

‘*3;ﬂ}!Much of the proposed market area has relatlvely 1ow
ta‘pre01p1tat10n amounts 1n comparlson to evapotransplratlon

. expected to.be similar to.the atrazine and simazine. EFGWB R

ells sampled for atrazine ' -

espectively.. Therefore'sﬁ;g



-and therefore, generally low. leaching potential. But a
‘portion of the .area (primarily southeastern Texas) does: have
-areas with relatlvely high- rainfall amounts, maklng this.

' area more vulnerable to contamlnatlon. T -

4. Shallow ground water that is. vulnerable to contamlnatlon

' “occurs within the proposed market area. “Soil propertles
which. 1nf1uence water movement are’ often spatially and
temporally wvariable, thus while much of ‘the proposed
propazine use area may have. relatlvely low ‘leaching ‘
-potential, localized areas may be qulte vulnerable t0‘
kground-water contamlnatlon. : '

;g’uugi,pj‘When used under the same condltlons,»propa21ne would be - -
‘ - ‘expected to contamlnate ground-water in a manner-similar to
the other triazines (e.g., atrazine). However, differences

in use and management may ‘lower the probablllty of propa21ne{ e

'*contamlnatlng ground water,” For - example, atra21ne used on-
~irrigated- corn would have a greater likelihood of ‘

~\contam1nat1ng ground water compared with propazine used on
'dryland grain sorghum. ' Whereas use of atrazine- and ‘ o
propazine on dryland grain sorghum would result -in a 51m11ar .
impact on ground water quallty

6,,,aDue to the moblllty and per51stence similarities between

o , . . propazine and other triazines which are known to leach, the
BTy .~ contaminatioéon of: ground water from. propa21ne use on’ sorghum ‘
o RS _remains' an area of concern. - Existing’ ground-water :
Lo ,monltorlng ‘data is 1nadequate to estlmate exposure (extent
~or concentratlon levels) ' :

RECOMMENDATIONS '

v;1}| The reglstrant should address the follow1ng addltlonal
I - flssues.\ S ; : .
k ‘a{f Is sorghum 1rr1gated in: any of proposed market area° .

(Irrlgatlon w111 enhance ground—water recharge) ‘
1 a;'l‘f;."ﬁﬁ:b}i Source of 35 1nch per year, pages 9 and 19 . g

, gThe reglstrant should prov1de more detall concernlng the
:n"source ‘or. respon51ble person" of ‘the rainfall amount of 35- S
" inches" as’ a “cut-off" for . label restrlctlons, etc.p(spec1f1c

. chemlcals Wthh D1v151on, Branch -source, date, etc.).

. 1each1ng

“obtained frOm the. computer s1mulat10ns should be
spec1f1ed : :

S )

nn{fr‘»f«l"»ﬁﬂwother factors in addltlon “to ralnfall amounts also 1nf1uence*ﬁfiy

acl The amount of water 1each1ng below the 5011 core depths"*‘”="«V*



'fd; Address the apparent 1ncon51stency noted in ‘the

E Condltlons for Optlon II are as follows

»pdThe follow1ng label language 1s apprOprlate-:'“:v'*

.

. characterlzatlon of 5011 permeablllty (page 36) .

: Propa21ne use. should be restrlcted to the low ralnfall grain-
. sorghum areas as presented by the reglstrant., Use should. be-
restrlcted to only grain sorghum within these five states.

" Sorghum should not be irrigated. Propazine should also not
“be used on permeable 501ls (e.g., sands, loamy sands, ' sandy

loans) and soils susceptlble to preferential flow (e.g.,
soils prone to shrink-swell, -soils with well. developed

‘'structure) and ‘when- water table 1s close (1 e.,v<50 feet) to.
.the surface. - . S »

A ground-water monltorlng program should be establlshed by '
pithe registrant 'in the propazine use areas. The monitoring R
program must be adequate to estimate possible human exposure ‘

to propazine residues 1n ground water (parent and
degradates) ' .

lPropa21ne should be 1ncluded in the tr1a21ne spe01al review -
_process. Any restrictions ‘applied to the other triazine '

‘chemicals either through the special rev1ew process or State

'fManagement Plans should be applled to propa21ne.

A ground-water label advlsory, per Optlon IT. (see below),
~  should be added to the propazine label, if registered. At
h'the present there are two. ground- water'labelbadv1sory ’

optlons.i Although the fate data base is incomplete, Optioni:"
II 1s approprlate for propa21ne. ' ' PR AR B

\ .

’ When EFGWB has adequate data to determlne that the chemlcal

(or major degradates) has laboratory derived mobility and

‘..per51stence characterlstlcs similar to other ‘chemicals: found»
- in ground water as a result of normal label uses,_and.

-

\‘1;‘d‘Detect10ns are reported 1n ground water (for example,rf‘

“in-a monltorlng ‘study conducted for: reglstratlon, or
contalned 1n the Pestlcldes and Ground Water Database)

f;_z, ; Fleld d1s51patlon results are avallable that conflrm :;

that the chemlcal leaches. ffp-

" water under certain condltlons as aresult- of label use.

Use of this chemical in areas where s01ls are permeable,3
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 Table 1. Comparison of Four Triazine Health Advisory Levels (i

n mg/L) (USEPA, 1996)

"Chémiéalf

3

Health Advisories

- 10-kg Child '~ -

70-kg>Aau1t :

‘1-day | -10-day |

Longer

- term.  J

Lohgef " RED
term '

. DWEL: |- Lifetime

k‘Atrazinei,:

0.2

©.0.035 |

0.2

. 0.003 |

|l cyanazine § o.001 - 0.1 0.1 | o0.02° F o0.07 | 0.002 0.07 | o0.001 | -
_Propazine i - - . 1000 o5 B 2 }o.02 | 0.7 | ooz =
_Simazine | 0.004 | 6.004 |- 0.07" | ‘0.07 0.07 0.07 | 0.005 | 0.2 | 0.004 -
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