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. MEMORANDUM:  January 21, 1997

-‘SUBJECT: Review of surface water exposure portlons~ of
' : " Griffin Corporation’s response to the propazine
Grassley-Allen ,letter' and a  supporting: study

(D224188) ' IR : . S0

TO: \ o "‘Joe Bailey, Tr1a21ne Spec1al Review Manager
' . Special Review Branch.
- Special Rev1ew and Rereglstratlon Division

’FROM: o tHenry Nelson, Ph.D. Head ‘73///1/Q12;6y¥/>
‘ . : . Surface Water Sectlon :
Env1ronmental Fate and Groundwater Branch/EFED

THRU},’,‘ o Pauline Wagner,\Actlng Chlef di»3¢»&\&JQ e 2““17
L .. Environmental Fate and Groundwater Branch ’ :
- Environmental Fate and Effects Division

1. INTRODUCTiON o g - L

ThlS rev1ew is of the portlons of Grlffln Corporation’ s September
27, 1995 response to. thé propazine Grassley-Allen letter and a
supportlng study. that are relevant to surface water contamlnatlon.‘

Sectlon B.2.‘Propa21ne has lower potentlal to runoff in surface
water. , :

i Sectlon E. Drlnklnq water hazards do not merlt spe01al review

To .support thelr' pos1tlons,' Grlffln. Corporatlon refers to the
follow1ng study report ‘ .

Supportlng Study. Williams WM, Cheplick JM Wltkln DB, Hutton III
JV, and Umbaugh III DB. 1995. The potentlal for off-target movement
of‘propa21ne £0 surface and ground water associated with the use of
MILO=PRO on sorghum Performed by Waterborne Environmental, Inc. o
'and funded/submltted by Griffin Corporatlon (No MRID # prov1ded)"s
gThe‘ study 1ncludes_ computer ‘model estlmates .0of " propazine
concentratlons in edge-of-the-field ponds ' : ' '

2.\RECOMMENDATIONS

The‘fOIIOW1ng recommendatlons are based.upon the conclus1ons llsted
~in Sectlon 3 of this memorandum

rl)lThe SWS/EFGFWB/EFED recommends that any reasons forvlncludlng‘
propazine in the tr1az1ne special review pertaining to surface:
- ' water contamlnatlon. be xre evaluated.‘ However,»’that ;s} not to
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~suggest that the SWS/EFGWB/EFED does not have ’concerns over
propazine in surface water. Like a number of pest1c1des currently
undergoing rereglstratlon thought . should be g1ven to possible

A‘imltlgatlon and monitoring requlrements for propa21ne partlcularly‘

‘within the coastal areas of Texas.

"2). Any re evaluatlon of the placement of propa21ne 1nto Spe01al»
Review should take into account the multlple pesticide éexposure and -
risk assessment requlrements of the FQPA.-  Even though propazine

~appears to be less of a potential- problem than atrazine -or .

cyanazine on a.single chemical basis, there may be some regions
such -as coastal Texas where it contrlbutes substantlally to the
overall exposure to- tr1az1nes ‘ S

)7 The 'above recommendatlons are- based in part = upon the{ )
sreglstrant s contention that current uses of . propa21ne will: not be’
expanded in. terms of crops or geographlcal areas. :

3. CONCLUSIONS

t

‘The follow1ng conclus1ons are based.upon dlscuss1ons 1n Sectlons 4
through 8. of thls memorandum

| 1). The. SWS/EFGWB/EFED supported pla01ng atra21ne and cyana21ne in:

Special Review prlmarlly because of drinking water concerns. A
relatively large volume.of mostly seasonal surface watermonitoring
data exists for atrazine and-cyanazine in. areas where they are
heavily used. Such data suggested a potential for somewhat frequent-
as well as widespread exceedence of the atra21ne MCL (3 ug/l) and
the. cyandzine MCLG (1 ug/L) by annual average ‘concentrations in.
- gsurface water source drinking water supply systems.. Such data also
suggested some potentlal for widespread ecological effects though
‘they were not cited in the PD 1 as reasons for plac1ng atra21ne and.
cyana21ne in Spec1al Rev1ew N
Although propa21ne exhlblts ,persistence‘ and ~mobility,f
characterlstlcs - comparable to atrazine the SWS/EFGWB/EFED
currently has no data to suggest a potentlal for frequent and
widespread. exceedence of the propazine lifetime drlnklng water HAL
of '10 ug/L by annual average- concentrations in surface water source
drinking water- supply systems ‘Likewise, there is mno data to
suggest widespread ecologlcal effects. Although there is a lack of

validated data for areas of high propa21ne runcff potentlal such as
“the coastal. areas of Texas,  extensive Texas listings in STORET and

. modeling of the Texas coastal region have falled to show any
51gn1f1cant drlnklng water -or’ ecologlcal concerns

2) - Although some annual average computer EECs d1d exceed the:

; propazine HAL of 10 ug/L and’ some annual max1mum instantaneous EECs .
- exceeded acute EC50s for sensitive- spec1es exceedences were

relatlvely rsmall (risk quotients no more than approx1mately 2X to
3X) The rlsk quotlents are. not. very hlgh glven. the hlghly=
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‘conservative nature of edge of the field pond EECs which probably:-
‘typically exceed actual concentrations in surface water and surface
water source drlnklng water supply systems by 1-2- .orderg of

" magnitude. Small 1ncreases in the EECs due to a decrease in the Koc

1nput and an increase in the soil degradation half-life input (see
'\rev1ew of modellng) are unllkely to change thlS conclusion. -

‘3) Even if ‘annual average propa21ne concentratlons occas1onally
exceed the “HAL in a small number of supply systems oy peak
\concentratlons occas1onally exceed acute toxic thresholds for.
- sensitive aquatic species, the potential for w1despread problems
should be small- compared to atrazine. The resason is because the
number of propa21ne market sorghum acres. is much less than the

- number of corn acres. Also, providing that semi-arid propa21ne

market regions arée not over irrigated to reduce soil salinity, the
"~ overall runoff potential for propazine should be less than for

‘atrazine due to a greater percentage of overall use in seml arld

reglons : ,

o

4. RUNOFF POTENTIAL

4.1 Grlffln s Position: Griffin contends that propazine has a.
relatively low runoff potential (in general and when compared to
the corn triazines atrazine and. cyana21ne) Presumably because the
persisténce  and: moblllty of propazine is comparable to-'that of
atrazine, Griffin bases thelr contention primarily . on seasonal
rainfall and the hydrologlc characteristics of soils within the
major propazine market area. Accordlng to Grlffln, almost all of-
Athe current and future propazrne use will be on sorghum within the
shaded regions in Figure 1 (Flgure 1 of the Wllllams, etal 1995

7:,breport) S ‘ o _ _ Lo

Wlth‘the exceptlon of the central to north coastal plaln of- Texas

- and a small area in eastern’ Oklahoma, Griffin contends that the

_ other major propa21ne market. areas have relatively . low runoff
potential based upon seasonal rainfall and the infiltration
characteristics' of predominant soils. They also indicate. that in

“addition to the number of sorghum acres in propazine market areas.
being much lower than the number of total sorghum acres and the
number  of corn acres, the percentage- of total sorghum/propa21ne~
market: acres in > 15 inch. seasonal rainfall areas -is also lower
than the percentage of ‘total sorghum acres and- the percentage of
corn acres in such areas. .

Seasonal ralnfall (ralnfall within. 120 days post appllcatlon) less
than 15 inches, between 15 and 20 inches and greater than 20 inches
on "propazine market areas" are presented in Flgure 2. (Figure 6 of:
the Williams, etal 1995 report) No propazine market areas’ had
seasonal ralnfall > 20 inches. Of the 4 hydrologlc soil groupings

(&, B, C, D), D soils: followed by C .soils have the lowest

infiltration rates and therefore the highest potential for runoff.
Countles within the propa21ne market area with > 75% of sorghum
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‘acres ~grown in predomlnately D soils are shown in. Flgure 3 (altered
black and white version of. color Figure 7 of the Williams- etal
-1995 report shows > 75% D soil areas in dark blue or black)
Countles ‘within the propazine market area with > 75% of sorghum
acres grown in predomlnately C and D soils (excludlng counties with
> 75% D s01ls) are shown 1n Figure 4 (altered black and white
version of color Figure 7 of the Williams etal. 1995 report shows
>75% C and D s01l areas in dark blue/black - excludlng > 75’ D 5011
areas). !

-Flgure 5 (Flgure 10 of ‘the Williams etal. 1995 report) shows
\ countles within the propazine market area that receive 15-20-inches
of seasonal rainfall and. have > 75% ‘of sorghum acres grown. in.
. predominately D soils. Flgure 5 is-an overlay of the 15-20-inch
seasonal rainfall portlon of Figure 2 (Figure 6 'of ‘the Williams,

etal 1995 report) and the >75% D soil. portlon of Figure 3~ (altered
black and white version of ‘color Flgure 7 of the Wllllams etal.
1995 report shows > 75% D soil areas in dark blue/black) With the
- exception of 4 ‘counties in eastern Oklahoma, the counties are
located primarily within the central to northern coastal plain of
Texas. Pointing out that none of the propazine market area had

seasonal rainfall > 20 inches, Griffin contends that these counties
~ with 15-20 ‘inches seasonal rainfall and predomlnately D soils

represent the highest runoff potentlal in the" propa21ne market
Carea. S

- Griffin contends that the number of sorghum acres 1n the propa21ne
“market/sorghunlarea are substantially smaller than the total number
of sorghum acres and represent -an even smaller fraction of ‘total
‘corn acres.  Furthermore,. Griffin - contends that overall, the

. propazine market/sorghum area is more arid than the larger total

sorghum and corn. growing, areas. ‘Figure 6. (Flgure 17 of the Williams
etal, 1995 report) shows the ‘number of acres of 'sorghum in the
propazine market area compared to the total number of sorghum and -
corn acres in regions receiving < 10 inches, 10 to < 15 inches, 15°
to < 20 inches, and > 20 inches seasonal rainfall and also showsp

“_the percentage of the total represented by each.

~ In semi- arld reglons rece1v1ng < 10 1nches of seasonal ralnfall

- the number of total sorghum acres and number of corn acres' are
slightly larger than the number of propazine market/sorghum acres,
“but are somewhat comparable (4-6 wmillion acres)» ‘However, the

‘percentage of propa21ne market/sorghum acres in < 10 inch seasonal"

rainfall areas (46.8%) is much greater than the percentage of total
sorghum acres (28.2% ), “and percentage of total corn acres (7.1%) in
such regions. In reglons receiving 10 to < 15 1nches .of seasonal

- rainfall the number of corn acres (45 million) is much larger than
either the total number of sorghum acres (approximately 5.5 million
acres) . or - the number. of '~pr0pazine: market/sorghum acres

- (approximately 4 'million acres). - However, the  percentages
' represented by each are somewhat more comparable (54.9% of cozrn;
37.3 % of total sorghum, 42.9% of propa21ne market area/sorghum)



In regions receiving 15 to < 20 inches of rain, the number of corn

- acres (approx1mately 32 million ‘acres)  and the number of total

gorghum = acres - (approximately 5.5 " million acres) are both
substantially greater than the ' number of propa21ne market
area/sorghum acres - (approximately 1 million acres) as are the

- percentages they represent (38% of corn and 34.5% of total sorghum
compared to 10.4% of propazine market area/sorghum) Although the -

propazine market' area does not include any regions receiving > 20
inches seasonal rainfall, the percentage of corn acres (0.03%) and

‘percentage of total sorghum acres (O 02%) 1n such reglons are very
: small ~ : : ,

4.2 Surface Water Sectlon/EFGWB/EFED/OPP Response.

1) We concur w1th Grlffln that countles rece1v1ng 15 to 20 1nches
seasonal rainfall and with > = 75% sorghum ‘acres grown in -

~ predominantly D soils) as presented in Figure 5 (Flgure 10 of the
" Williams -etal, 1995 report) probably represent areas w1th the
, »hlghest propa21ne runoff potentlal

2) - Although the GIS work performed by the contractor Supplled

~useful information, the use of a greater number of bins for both

the seasonal ralnfall and the' hydrological soil groupings could

- hédve supplied a ‘substantlal amount of additional useful

1nformatlon For example, the < 15 inch seasonal rainfall bin for
Figure 2 (Figure 6 Of the Williams, etal 1995 report) _could have
been further divided into < 10 inch and 10 to < 15 inch seasonal
rainfall bins like they' were for Figure 6 (Flgure 17 of the

- Williams etal,' 1995 report) The > 75% D soil and'> 75% C and D

s01l (excludlng > 75% D soil) bins could have been supplemented by

‘=‘50 to 75° D s01l and 50 to 75° C and D 5011 blns

3) The overlay of addltlonal portlons of Flgure 2 (Figure 6 of the
Wllllams etal 1995 report) and Figure 7 of the Williams etal. 1995

‘report could have also provided addltlonal useful information. For

example{ the an overlay of the 15 to 20 inch seasonal rainfall -

portlon of. Flgure 2  with the 575% C and D soil {(not including -

areas with > 75% D ‘soils) presented in Flgure 4 would have resulted

‘1n reglons w1th the second hlghest propa21ne runoff potentlal

‘4) Inherent in the fallure to use a. greater number of b1ns and/oru_

to! produce addltlonal overlays may- be the contention by Griffin

" that only reglons rece1v1ng 15 to 20 inches of seasonal rainfall
»and with greater than 75% of sorghum.grown in predominantly D soils

as' represented by Figure 5 (Figure 10 of the Williams, etal 1995

: report) -represent - significant runoff potentlal Although the

counties in Figure 5 probably" represent areas with: the hlghest‘7

lpropa21ne runoff potential, they do not necessarlly represent the

only areas with -significant propaz1ne runoff potential. . For

example regions with 15-20 inches of seasonal ralnfall and > 75% C .
. and D soils (excludlng > 75% D s01ls), 50°—75° D soils: or_50 75% C.-

and D 501ls may also be of concern
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We know from surface water monltorlng data as well as modeling that .
such soils can also have substantial runof f potentlal A good

,example of that is atrazine in Illinois. Most of the surface water
source supply systems out of compliance: with the Safe- Drlnklngg
~Water Act at least once with respect to atrazine are located in

Illinois. As shown from Figure 7 (taken from the PRZIM Modellng‘ |

Manual) C soils predominate in Illinois. As can be seen from Figure
8 (Figure 15 of the Williams etal, 1995 report), Illinois is split
almost evenly between regions rece1v1ng 15 to, 20 1nches and 10-15
1nches of seasonal rainfall. = -

‘5) Based on Figure 6 (Flgure 17 of: the Wllllams etal 1995 report),'

we concur with Griffin that: - :
~ (a) - the number = of propa21ne market/sorghum acres is
’substantlally less ‘than the total number of sorghum acres.

(b) the number of propa21ne market/sorghum acres 1s much less_‘
than the total number of corn acres. :

(c) the percentage of propa21ne market/sorghum acres in > 15

inch seasonal rainfall regions (10.4%) is substantially less~<

than the percentage of total. sorghum acres (34.5%), and. the
percentage of corn ‘acres- (38. 0%) in. such reglons, but see nextk.<
comment . , . o

6) Runocff from . Callfornla. agrlcultural areaf: is common. due to
deliberate over irrigation to reduce soil salinity. The report did

not include information on whether such deliberate over 1rrlgatlon i

to.reduce soil:salinity occurs inany of the semi-arid regions of
the propa21ne market area. If so, C and D soils could also be of"

“f‘concern in those semi- arld reglons of the propa21ne market area.

5 MODEL ESTIMATES OF PROPAZINE IN EDGE OF THE FIELD PONDS

5. 1 Modellng Methodology Wllllams, etal 1995 used the runof £ model
PRZM-2.3 coupled to the surface water model EXAMS II (version 2.95)

to estimate propa21ne concentratlons in 1 ha by 2 meter deep edge.

of the field ponds draining propazine treated 10 ha fields. Each of
6 agrlcultural/appllcatlon.method scenarios were*modeled over 21 or.
' 36 years~ of weather thereby correspondlng to. Tier 2 of -an- OPP
aquatlc exposure - assessment ‘

The three agrlcultural scenarios selected for modellng reportedlyr-
represent high, moderate arid. low propa21ne runoff’ ‘potentials based -

upon a combination of . seasonal rainfall and soil characterlstlcs.“'

affectlng runoff and the adsorptlon of propazine to soil. . The
selectlon process as described in the Williams, &tal 1995 report
appears to be valid. The three agrlcultural scenarios modeled are:-
listed in Table 1 (Table 6 of the Williams ‘etal 1995 report)

Ave&age seasonal ralnfalls for the 3 MLRAs represented are 18.0 -
~inches  (MRLA 150A), 13.7 inches (MRLA 75), ~and 9.8 inches (MRLA :
T7). . . : I S , ‘
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_Each of the three agrlcultural scenarlos were modeled assumlng‘
aerlal appllcatlon and then separately. ground appllcatlon to give
a total "of 6 agrlcultural/appllcatlon method scenarios. All
scenarlos were modeled at the reported maximum appllcatlon rate of
once per sorghum crop. year at 1.5 1bs ai/acre. A three year

hmrotatlon of one year sorghum -followed by two: years cotton was

assumed. The following assumptions were made" -concerning deposition
on the target field (75% of. appllcatlon -rate: for aerial
. application; 95% of application rate for ground application) and on -
. “the edge of the field pond (5% of applied. for aerlal appllcatlon,'
1% of applled for ground appllcatlon)f :

- The Kd 1nputs for: dlfferent s01l horlzons were computed from the

product of the average organic. carbon fractlon in the horizon times

an assumed K, value of 154 L/kg which was the value reported in the
EFGWB fate one-liner database. The soil degradation half-life
assumed for all of the soil horlzons was 128 days which is the mid-

point of a. half-life range for an aerodobic soil metabollsm study

reported 1n the EFGWB fate one- llner ‘ -

Each of the s1x:mode11ng scenarlos and three possrble crop rotatlon
‘orders (1st yr - sorghum, 2nd yr - cotten, 3xd yr - cotton, 4th yr

- sorghum....; 1lst yr - cotton, 2nd yr - sorghum, 3rd yr - cotton,
‘4th yr - cotton,....; st yr - cotton, 2nd yr - cotton, 3rd yr -
sorghum, 4th yr - cotton, ....) were modeled. over 21 years (2 high

runoff scenarlo) or 36 years (4 low and moderate runoff scenarlos)
~Aerial and ‘ground applications are referred tx> as appllcatlon .
methods A and B, respectlvely

k For each year and assumed crop rotation simulated (year rotatlon),f
. the annual maximum initial, 96-hour, and 21-day = average

concentratlons in the edge of the field pond were computed as well .

as an annual average concentration. For each of the 6
agr1cu1tural/appllcatlon.method scenarios, the results of the three
- possible rotation orders were combined into the same distribution.

For ~example; the high runoff/aerlal application and ‘high

runoff/ground application scenarios were each gimulated over 21
years. Each year was simulated three times each representing a
different assumed rotation ‘order.’ Consequently, each high runoff:
‘scenario (aerial .and ground) ‘has a total distribution of 21 X 3 =

62 year-rotations for each assumed.appllcatlon.method The moderate <

and low runoff. scenarlos were each simulated over 36 ‘'years with
each year again 51mulated three times to repregent  different
assumed rotation orders. Consequently, the moderate and low runoff
~ scenarios each have a total distribution of 36 X 3 = 108 year-

rotations for each assumed appllcatlon method (A-aerial and B-
‘ground) - : N ,

5.2 Modeling‘Results~

'Dlstrlbutlons of annual average concentratlons and annual max1mum.’
1nrt1al 96~ hour and 21-day average concentrations are’ tabularly
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-and graphicallyipresented in-' )

Table 2 and Figure 9 (hlgh runof £ scenarlo/aerlal app. A)

‘Table 3 and Figure 10 (high runoff scenarlo/ground app. B) o
Table 4 and ‘Figure 11 (moderate .runoff scenario/aerial . app- A
Table 5 and Flgure 12 (moderate runoff scenarlo/ground app. B)
Table 6 and Figure 13 (low runoff scenario/aerial ‘app. A)

‘ Table 7 v ‘ (low runoff scenarlo/ground app B)

»The tables and graphs are taken from Appendrx G of the. study b
reports. Each year is repeated three times in each: table with a
designation of run 1, 2, or 3 correspondlng to the 3. dlfferent
rotation orders. The graphs are Weibel cumulative frequency plotsﬁ
of annual wmean concentrations and of annual. max1mum initial, 96-
‘hour average, and 21- day average concentrations versus the percent
of year rotatlons w1th equal or. greater values

~The graphs in the Appendlx were sllghtly altered ‘to" show a
propazine EC50 for a sensitive aquatic species and the- propa21nef
lifetime drinking water Health Advisory Level (HAL) as. horizontal
lines. The intersection of those lines with the distributions of
EECs w1ll be used later in dlscu351ng potentlal ecologlcal and*
‘ drlnklng water concerns for propa21ne
One in ten year (upper 10th percentlle or’ 90th percentlle) annual -
, max1mum.1n1t1al 96 -hour average, and 21~ day average concentrations

for the six comblnatlons of 3 runoff scenarios and. 2 assumed"

application methods are listed in Table 8 (Page 12 of the Williams, -
etal 1995 report) . Unfortunately, one in ten year annual average
. concentrations are not listed. ‘Instead, values of "long term-

' - .average" concentrations are- listed which are. means of annual
average concentratlons across every- year rotatlon © “in  the -

dlstrlbutlon

No comparlsons of the dlstrlbutlons or one in ten, year values were"

- made to the acute and. chronic’ aquatlc tox101ty thresholds. The long - -

term average values (but not the distributions or one in ten year =
- annual’ average concentratlons) were compared to the llfetlme‘
drlnklng water Health Adv1sory Level (HAL) - for propazlne ‘of 10
ug/L.» _ . - ‘ T e

5. 3 Surface Water Sectlon/EFGWB/EFED/OPP Rev1ew of Modellng

\1) The report was well wrltten. and documented The scenarlo.

selection process appeared to be valld and most of the input to the SRR

models: appears to, be" approprlate Nevertheless;, there ‘are. some
problems as ‘'discussed below. : o S :

2) The assumed 3 year 'rotatlon of sorghum‘*w1th cotton is

appropriate for the high runoff scenarlo ‘in Southeast Texas andk'

,f poss1bly for the moderate runoff scenarlo 1n the Southern ngh
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Plains. However, the absence of cotton in Kansas makes it
‘inappropriate for the~lOW'rUnoff scenariofinwcentral Kansas.

3) The env1ronmental fate input into the models was not entlrely )
consistence- with OPP guldance for input. A degradation in soil
half-life of 128 days was used for all -of the horizons. This value -
was approx1mately the middle of the range given for the aerobic
. single soil metabolism study. As stated by the authors, this may-
‘have been conservatlve for the lower horlzons with respect 'to OPP
‘guidance - since  -the - reported -anaerobic.’ soil .metabollsm was
approximately 8~ weeks. However, for the surface horizon, . it was
less than conservative., ‘With only one aerobic soil metabolism half-

~life, OPP guidance at that time was to use 3 times that value for

the surface horizon (3 X 128 = 384 days). Using linear regression -
on the aerobic soil- metabollsm data, OPP calculated a slightly

,‘lower half life of 107 days which corresponds to a model 1nput of
3’ X 107 321 days ; : ,

‘More recently, we have allowed the use ’of terrestrlal field.
dlss1patlon half lives-as ‘well as’ ‘aerobic soil metabolism' half-
lives in computing the model input providing the terrestrial half-

slives are multiplied by a factor of  1.25 to account for non-

degradatlve losses such ‘as leaching, ' runoff, and volatilization.

- OPP/calculated terrestrial field d1s51patlon half lives of 220 and

160 days -for studles on a sandy loam in Columbla, NY and a 51lt_’

- loam soil 4in  York, NE. ‘Multiplying those values by 1.25° and.

averaging them w1th the OPP calculated half-life for the aerobic
. soil metabolism study of 107 days gives a mean of 194 days with a
‘standard deviation of 84.1 days. ‘Adding on the upper bound 90th. .
‘percentile ‘confidence limit as spe01f1ed by OoPP guldance gives a-

*+ model input of 286 days.

- 4) L of 154 was used’ for 1nput to- the model . Although OPP
guldance spe01f1es an average K., as input to the models for neutral
organics, 154- represents the . average - of organlc normalized.
Freundlich blndlng constants, not organic carbon normalized XK,

values (K, values). If the Freundllch exponents were close to one,c'-ﬁ

“the Freundllch. blndlng constants would approximate K, values.
‘However, the Freundlich binding exponents were all substantlallyv -
less than one (0.775, -0.795, 0.797, 0.:693)." In such cases, Ky
‘values vary dependlng upon the pos1tlon on the 1sotherm ' .

HVOPP used a, method suggested by R. Dav1d Jones to compute Kd'values‘
‘at env1ronmentally relevant concentratlons The method 1nvolves

(a) Computlng an - 1n1t1al concentratlon in soil from an. assumed
'_appllcatlon rate and 1ncorporatlon depth '

(b) Assumlng x amount of’ the chemlcal would desorb into solutlon
whehi soil and water were mixed at the s01l/water ratio. used in the
batch adsorptlon study ‘

ho.




(c); Solving  the non-linear Freundlich ~equation for x and
- calculating the resulting K; value. o B PR T

(d).DiViding the Ka"valuesrby the organic carbcn fractions and
averaging the resulting K, values. N ' o

Based on this method, OPP calculated an average K., of 108 for
propazine. - R f ' B o :
5) Increasing the aerobic spil‘degradation~half—life'input‘from‘128 :
days ' to OPP calculated inputs of 321 days or 286 days, and ’
‘decreasing the K., input from 154 Lo the OPP calculated input of 108 .
would increase the estimated EECs. O L S

6) The model .estimated EECs may be somewhat . comparable to .
concentrations likely to be found in edge of the field ponds, but
-are probably much larger than concentrations likely\to~beyfpund in
lakes and ponds farther away and in flowing Water,‘Consequently;
the EECs;shouldvserve only as a screen for most surface water..

6. SURFACE WATER MONITORING AND STORET

Although.Griffin\and‘theWilliams,‘eﬁal‘1995_repért‘d13cusses
-ground water monitoring, they do  not discuss. surface water
‘monitoring. ' ; S - : ‘ ‘

Réiatively extensive sampling‘andlanalysesvof’mid~Westernmdorn belt
surface waters by the USGS at various périods ‘from 1989-1995 have
included propazine as ‘an analyte. ' ' o .

1994, and 1995. 1In 1989, a pre-application sample,  a' post-
‘application sample and a Fall sample were collected from most of .
127 .streams. In 1990 and: 1994, a pre-application and post-
application sample were collected and in 1995° only 'a ‘post- - .
application sample was collected from a smaller subset (50) of the' -
‘sStreams. ' : R o U -

The results of -the" analyses of the post-application samples for
‘propazine are summarized in Table 9. The percentage of detections
,dbove. the propazine detection 1limit of 0.05. ug/L° in post-
application samples (129/306 = 42.1% over all: states and years
sampled) is surprisingly_high“given that only Kansas and southern
Nebraska lay within the primary propazine market;aréa.'However,
~only 2 of the‘detections are above 1 ug/L (3.8 ug/L in OH and 1.4
ug/L in IL). Of 301 samples collected pre-application in- 1989,
'1990,‘and 1994, and in the Fall 1989, there were only 3 propazine
detections above the detection limit of 0.05 ug/L: 0.23 ug/L in NE, -
0.08 ug/L in KS, and 0.07 ug/L in MO. e T ;




The USGS also conducted a reconnaissance study on 76 reservoirs and
lakes with the midwestern corn belt from April 1992° ‘through
September 1993. Samples were collected approx1mately once every ‘two
‘months- and analyzed for several herblcldes 1nclud1ng propa21ne

The results of the. analyses for propazine. are llsted in Table 19.
Propazine was detected above a detection limit of 0.05 ug/L 1n 24
of 646 samples = 3.7% over. all states and systems. sampled The‘
hlghest detectlon was: 1ess than 1 ug/L (0. 69 ug/L)

Although~ the USGS reconnalssance studles - prov1de - useful

~information, Kansas and southern Nebraska were the only:areas in

‘the primary propazine market area covered by the studies.

Furthermore, multiple pest1c1de. residue studies not = designed

specifically for propa21ne may -include many sampllng' stations

- outside of propa21ne use areas even w1th1n Kansas and ~southern .
 Nebraska. _ :

‘A summary“of data in STORET on propazine in surface water is listed
in Table 11. STORET listed a .total of 8518 samples collected from,
34 states of which < 479 had detections at detection limits ranglng;
" from 0.05 ug/L to ‘several- ug/L. With the poss1ble exception of
Kansas (see next paragraph), only a few concentrations exceeded 1
ug/L and concentratlons exceeded 10 ug/L only once . (13 ug/L in PA) .

The STORET data llsted for Kansas was dlfflcult to 1nterpret ~In
STORET, - the remark code "K" is .suppose to mean "actual value -is
known to be less than value given.": Consequently, the remark codé
"K" generally accompanies a detectlon limit. In the case of Kansas,
- . there were a substantial number - of: COncentratlons exceeding 1- ug/L
¢ and a few exceedlng 10 ug/L that were given the remark code "K".
"~ “The values were higher than most detection limits and were. not
repeated as frequently as -is the case for most detection limits'.
Consequently, is was difficult tordetermine if they'were detections:
‘or detection limits. Therefore, Table .11 lists ‘Kansas twice: . For
Kansas (1), no values accompanled by the remark code "K" were
treated as. detects. For ‘Kansas (2), ‘values exceeding 1.2 ug/L
’accompanled by the. ‘remark code "K" were treated as detects.
However, as ‘discussed below, the 1nc1us1on of these values as .
detects still do- not 1ndlcate hlgh potentlal rlsks ‘

7. AQUATIC RISK QUOTIENTS

Grlffln did not compare ‘the EEC dlstrlbutlons or one in ten yeart
C o - 'BEECg’ to‘ﬂthe acute and chronic aquatlc tox1c1ty thresholds

v ' Comnsequently, EFGWB/OPP made those comparisons: desplte some.
reservatlons about the modellng : : S .

Acute and chronlc aquatlc rlsk quotlents are llsted in- Tables 12 .

and 13, respectively. Acute risk: quotients were obtained by EFGWB-

o by d1v1d1ng the upper 10th percentlle (one in ten year) annual
-~ ._max1mum 1nstantaneous EEC ffor each of the 51x runoff/appllcatlon

[



~Chronic risk quotients were obtained by EFGWB by dividing the upper
10th percentile (one in ten year) annual maximum 21-day average EEC
for each of the six runoff/application scenarios by Griffin
supplied chronic MATCs for 4 species. ' S

séenaribs by Griffin supplied acute 'LC50s and EC50s for\9'spécies.  '

Acute aquatic risk quotients: exceeded one for 3 of the 9 species
for which Griffin supplied data (Selenastrum, Skeletonema costatum,
Navicula pelliculosa) based on EECs from 2 of the 6 scenarios (high~
runoff . potential/aerial . application and high' ' runoff
potential /ground applicatiOn),,but'the”maximum acute'aquaticﬂrisk_

',quotlent was only 2.23. Considering the entire distrlbutions of the

(1) 20% for thé»high runoff/aerial applicatidn‘écenario (Figure 9),

(2) 25% for the high runoff/ground application scenario (Figure 10).

(3) 3% for the medium{runoff/aerial‘application scenario (Figure
11) o T L . = ’ Lo ‘
 (4) 3% for the medium.runoff/ground'application'scenario (Figure1l2)
(5) 0% for the low runoff/aerial or ground scenarios (Figure 13)

~

As can be seen from Figure 14, only 2 of the 201 Kansas (2) detects
(worst case assumption) exceeded the EC50 for the most sensitive
species for which Griffin . supplied ' data (24 ug/L for N. -
pelliculosa). P R ’ ‘ o .

None of the chronic aquati¢ risk quotients (baSed‘onvthef4‘Species
for which Griffin supplied ‘data and EECs from. six ‘scenarios)
exceeded -one.  The maximum chronic risk 'quotient was 0.20 for
‘Daphnia magna and the high runoff/ground application scenario..
Considering the entire distributions of the EECs, none of the year-
rotations for any of the six scenarios had an annual maximum 2I-day

Daphnia magna) .

8. DRINKING WATER

‘Griffin did comparé»multiple‘year'"long‘term?,averagES of estimated
annual average concentrations to the lifetime drinking water Health

- Advisory Level (HAL) for propazine of 10 ug/L,nThe;highest'multiple
year averages (9.94 ug/L for the high runoff/groundfapp,$scenario

and 8.56 ug/L for the high- runoff/aérial?'app,}'scenérioyi‘Werér‘
slightly below but comparable to the HAIL. Multiple year averages

- for the other scenarios were substantially lower. o , S

Althdugh‘Griffin:is SCientifically,cOrrect in comparing multiple.

‘year "long term" a?erages'go‘the lifetime HAL, the lifetime HAL
. generally becomesg thejMCLftdQWhich‘USEPA comparesgannual average

12




.conéentrationskfor’regulatoryipurposes. Theréforeﬁ'they‘shOuld havé
, also(compared,annual average concentrations to the lifetime HAL:.

Drinking water risk quotients are listed in Table 14. Drinking
water risk quotients were obtained by EFGWB by dividing the upper
10th percentile (one in ten year) annual average EEC for each of
the Six,runoff/application‘Scenarios'by,the lifetime drinking water.
Health Advisory Level. (HAL) for propazine of 10 ug/L. e '

Drinking water - risk quotients exCeeded: one for two of the 6
scenarios ﬁmdeled‘KZ.O for the high runoff/aerial application
Scenario and 2.4:for §he‘highnrunoff/ground application). However,

Consideriﬂg'the»entire;distributions;of\the“EECS, the percentage of
the,Year4rotations[with annual average EECs equal to or greater
~than the lifetime drinking water Health Advisory Level (HAL) for
pPropazine of 10 ug were approximately: - -

(1) 28% for the high_runoff/aerial‘applicationTScenario (Figure 9),
(2) 38% for the high runoff/ground application scenario (Figure 10)
(3) 3% for the medium runoff/aerial.application scenario (Figurel1l)
(4) 4% for the'medium.rUnoff/ground~application scenario (Figure12)
(5) 0% for the low runoff/aerial-Or‘grOund scenarios (Figure 13).
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New Mexico
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FIGURE 1. Sorghum Production Area where Propazine is Needed .
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-~ PRZM-2.3. Sorghum. High Runoff Potential. Application Scenario A :
T Eastern Texas: Gulf Coast Prairies (MLRA 150A) - - '

‘Normal Probability Analysis \‘
Exposure Duration Concentrations o R
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PRZM-2. 3. Sorghum. ngh Runoff Potentlal Appllcatlon Scenano B o IR
i Eastern Texas' Gulf Coast Pralnes (MLRA, 150A) SRR
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PRZM-2.3.. Sorghum. Moderate Runoff Potential. Application Scenaric A -
' Central Kansas: Central Loess Plains (MLRA 75) - L S ~

. Normal Probability Analysis )
Exposure Duration Concentrations. L
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PRZM-2.3. Sorghum. Moderate Runoff Potentlal Apphcatlon Scenario B
Central Kansas. Central Loess’ Plalns -(MLRA 75)
Normal Probability Analysis |
. Exposure Duration Concentrations
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PRZM-Z 3. Sorghum. Low Runoff Potentlal Apphcatlon Scenarlo A
New Mexuco, Oklahoma, Texas: Southern ngh Plams (MLRA 77)

Normal Probablllty Analysns
Exposure Duratlon Concentratlons :

20\ 1 [} T 1 1
181 : ' N T bl SR
P 2-Yr | .' | :
R - R il S R
IS B e O S R T N A
8 '/ v f i |
el T VTS LT FTTEe S
o ' : !
g7 R, T R
- 5 T . :
SOV e SR R N
;Ac. 1 1 B
. SRR 2 T8 N SR M SRS S PR s R

4 Yoot ——— ]
)‘2'—'
LT e |  Percent Greater Than ~ -
| —— Max.Iniial —u_ 96Hou  _a_ 21.Day —e— Annual Avg. |
3 ]




I >,uAﬂoﬁmﬂpoﬁ
. 00L 06 08 0. 09 03 op

cmmcm_c Hoc EQ __x__ mEom @c__os_oc: g |

A h_moﬁm Ul S199190 MS Sesuey; |

f. b_u




{
TABI.E,.G’

Souls Selected for Model Scenanos

v

: Gulf Coast Prames Southeast Texas

© 150A .

|- RUnoff
A Category

" .',Series'Narhe l Texture | Hydrologic

1 _Soil Group _[

Hugh

Lake Charles : 'Clay‘

Central Loess Plams Central Kansas B

: Moderate

Crete

Silt Loam

“C L

Southern Htgh Plams East New Mexnco

Northwest Texas, West Oklahoma and

'Southwest Kansas R

Low

iDalharte

‘Loamy Sand’
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TheLE Z | '
_ PKZM 2.3. Sorghum. ngh Runoff Potent:al Apphcatlon Scenario A
.-, Eastern Texas: Gulf Coast Prairies (MLRA 150A)
Normal Probablllty Analysis of Exposure Duration Concentratlons
dnstantaneous . ) 96-Hour Acute - - 21-Day Chromc - Annual Average. R Weibull - Recurrence
Year  Run - Conc. Year . Run Conc.. - Year . Runi~ Conc. -Year: Run ~Conc. - Rank . - Plotting  _- ‘interval -
) (ppb) S0 {ppby ) {ppb) ... {ppb).: __Position {Years)
) 19712 9370 1971 2. 9260 - 1971 2 88:50 - 1971 2 38.50 v 1.72 580
1974 70207 1974 1. 69.30 1974 1 6600 - 1974 .1 29.60 T2 3.45 29.0
) 1968 1 64.80 1968 1 64.00° 1968 1 6110 1968 1 2710 . S 5.17 19.3
‘ *. 1980 - 3% . 55.60- 1980 .3 55001980 3.  52.50° 1980 3 , . 2440 R 6.90: 14.5
1965 2 . -48.00 1965 2 47.40° 1965 2 4520 19652 ' 2050 5 8.62 1.6
1977 3 .. 4470 19777 3 4420 1977 3 42.20° 11980 2 - 2030 6. 1034 9.7
1977 1 4240 1977 v 4190 . 1980 2 40.80° . 1977 3 20.10 7 12,07 8.3
‘1980 .2 . 42,10 - 1980 2 41,70 1977 1 3990 11974 2 - 18.60 8 13.79 73
1974 2 39.00 1974 2 - - 3860 1974 2. 3730 * 1972 2 18.20 9.5 1552 6.4
: 1980 1. 3820 1980 v - 37.80 1980 1. 3600 - 1977 i 17.40 10 17.24 5.8
1972 2 . 33300 1972, 2 3300 1972 2 3200 1980 1 16.20 N 18.97 5.3
1968 3 2850, 1968 3. .28.20 1968 '3 27.60 . 1975. 1 1330 12 20,69 4.8
1971 3 2820 1971 3. 27.90 1971 "3 26.80. 1969 1260 - 13 22.41 4.5
1975 1 2580 . 1975 1 2560 - 1975 1 2480 1968 13 12,00 14 L 2414 4.1
. 196971 ° 23200 1969 1 23100 1969 1 22.300 . 1981 3 1700 015 2586 “3.9-
T ' i 1981 3 ‘21,70, 1981 3 2160 1981 3 2090 1971 3 .- w60 - 16 . - 27.59 36
o ) 1966 2 V780 1966 .2 1760 1966 2 12,10 -1966 2. 956 . 17 29.31 3.4
1978 -1 17700 1978 1 1760 1978 v 1700 1978 9.52 .18 31.03 3.2
1977 20 17700 0 1977 2 1740 1977 2 1670 - 1978 3 9.40 19 32.76 3.4
S 1978 3 17.40- 1978 3 . 1730 °1978 3 1670 1981 2 9.37 20 34.48 2.9
1981 2 1740 -1981 2 17200 1981 2 - . 1670 1975 2 .8.81 21 36.21 1 2.8
1968 2 1700 1968 ‘2. 1680 1968 2. 1610° 1981 1 . 806 ‘22 37.93 26
1975 2 1640° 1975 2 1630 1975 2 15.80. . 1968 2 7700 . 23 39.66 2.5
1965 3 1490 1981 J480 198 1. 144071977 . 2 7590 - 74 4138 2.4
i 1987 ¢ .14.90 1965 3 1470 1965 3. 1400 1983 1 6.76 25 43.10 . 23
PR . 1962 3° 1480 1962 3 1460 1962 3 13.90 1965 3 670 . 26 - 4483 22
1983, 1 1260 1983 1 - 1240 1983 1 1190 "1962 3 6.52 127, 46.55 243
; 1962 2. 1240 - 1962 2 - 12207 1962 2 W70 1972 3 e270 - 28 48.28 2.1
P 197 1190 1971 1 1180 1971 1 11.50° 1969 3 594 29 50.00 2.0
oo t1972 1160 1972 -3 1507 197230 1120 1971 a 5.87 0. 5172 1.9
o 11969 3 11200 1969 3 11,10 1969 3 10700 1962 2 550 " 31 53.45 1.9
L1974 30 934 . 1974 3 924 1974 3 887 1974 3 482 . 32 5517 1.8
: 1973 2 833 1973 2 . 827 1973 2. 8.01 1973 2 4.52 33 * 56.90 : 1.8
3 1978 2 7230 1978 2 707 1978 2 - 695 ¢ 19782 399 - .34 5862 1.7
} : 1969 2 703 1969 2 '6.97 . 1969 2 6.75 1969 2 T384 N 350 ¢ 60.34 1.7
L 1963 3 658 . 1963 3 . - 653 1963 3 632 1976 1 354 . 36 . 62.07 16
- 1976 1 6.50° © 1976 .1 6.45 1976 1 6,25 1963 3 . 3.53 37 63.79 1.6
19663 7 637 1966 3- 633 1966 3 61271966 3 347 38 65.52 1.5
Spvoe 19700 1 ‘'5.84. . 1970 1 - 580 1970 1 ~562 1970 1. r3a7 38 6724 13
1963 2 5.54 1963 2 550 . 1963 ‘2 - 532 1963 ‘2 299 40 68.97. 1.5
1972, 4 5377 1972 1 §33° 01972 .. 506 1972 1 2.89 41 7069 1.4
1967 2 447 1967 2 443 . 1967 2 429 1967 2 248 " 42 72.47 14 -
1979 1 444 1979 1- 441 1979 1 427 . 19791 247, - 43 74.14 1.3
‘1979 3 438 1979 - 3 S4340 . 1979 | 3 S 421 1979 3 2,40 44 7586, - 1.3
1982 2 437 1982 7 433 © 1982 .2 420 - 1982 |3 239 45 . 7759 1.3
1975 3 428 1975 3 425 - 1975 3-.. 411 1975 % 234 ¢ 46 . 7931 13
1976 = 2 412 1976 2 - 409, 1976 2 3.96 1976 "2 223 - 47 . 81.03 1.2
1982 1 3.76 . 19821 3730 1982 U t3e1 1982 2,05 48 82.76 1.2
S 1973 3 297 1973 3 .. 288 1973 3 L2790 3973 3 58 . 49 84.48. 1.2
[ 19707 3 280 1976 3 2.786" 01970 3. 72700 1870 3 154 . - 50" .. 8621 1.2
i 1979 "2 T 1.81 1979 2 1.80°: 1979 2 X750 1979 2 0.99 .51 .87.93 11
1970 02 77 1970 2 175 1970. 2 176 1970 2 ‘096, 52 . 89.66 1
1964 3. 165 1964 .3 CL64 (1964 3 159 1964 3 0.9%,"- - 53 91.38" T
Cob 1967 3 L6 - 1967 3 159~ 1967 3 ° 1.54 1967 3. 087 .54 93.10 11
o R R 1964 2 139 1964 2 - 138 1964 2 1340 1964 2 076 55 . . 9483 1.1
h : L1973 1 134 T1973 1 133 1973 1 v29 01973 i 073 . 56 96.55 10:
L 1976 3 .08 1976 3 107 . 1976 3 - 1063 . 1976 3 058. . . 57 ".9828 1.0
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TA BLE- B g .
.~ ‘PRZM-2.3. Sorghum, High Runoff Potent:al Apphcatuon Scenano B
o - Eastern Texas: Gulf Coast Prairies (MLRA 150A) :
Normal Probablllty Analysns ‘of Exposure Duration Concentranons
“instantaneous: . 96—Hour Acute B 21>—0ay Chronic * Annual Avérage . . Weibull. ' Recurrence
-~ Year.. Run" Conc.. * ~Year . Run. .Conc. *-Year ~ Run - Conc.”  Year -~ Run “'ConC.” . - Rank Plotting interval - .
> . (ppb) L dppb . fppb) . (ppb¥ * Position (Years)
1972 " 2 ° W500. 19722 11400 1972 2 10900 1972 2 4130 1 L2 58.0
19741 B530 1974 . 1 . B420 1974 .1 - B020 1974 1 3800 2.0 345 29.0
1968 1 7B50:° 1968 ;1 : 7750 - 1968 1 7410 1968 1 32.70 -3 5.17 19.3
1982 3 6710 1982 3 6630 1982 3. 6330 1982 3 2880 4. 6.90 14.5
1966 2 - 5680 1966 2 - 5610 1966 2 5360 ' 1966 2 2440 5 8.62 116
1979 3 - 5280 1979 3 5220 1979 3 49,80 1981 2 2400 6 1034 9.7
1977 1. 5060 1977 - 1. 5000 1981 2. 4830 1979 3 2380 7 12:07 - 8.3
19812 49.60 © 1981 -2 | 4900 T 1977 - 1 4760 1973 2 2240 8 13.79 73 .
1975 2 4600 1975 2 ~ 4550 1975 2 - 4400 1975 2' 2180 9 15.52, 6.4
1980 1. 4470 1980 .1 - 4420 1980 . 1 . 42,100 1977 1 2030 . 10 17.24 . 5.8
19732 . 40900 1973 2 . 4060 1973, 2 3930 1980 1 1890 .. 11 1897 53
1970 3 3260 - 19703 . 32200 1970 3 3140 1975 1 16.90 12 20.69 4.8
1973 3 32500 1973 3 32200 1973 3 3080 1969 1 1830 . 13. 2241 - 45
1975 .t 3140 - 1975+ 31200 1975 4 - 3020 1983 3 . 1440 14 24,14 4.1
1969 1 2830-. 1969 t°  27.90: 1963 1 - 2700 1970 3. 1350 .15 - 2586 3.9
(1983 - 3 2620 1983 3. 2600 1983 3 - 2520~ 1973 3 1300 16 .. 27.59 3.6
CV967. 2 2100 1967 2 21.00 . 1967 - 2 - 2030 © 1967 2 11.40 17 29 3.4
1978 .4 2130 - 19781 2090 1978 "% . 20:20% 1978 . 10 1130, © U180 - 31.03 3.2
1980 3 . 2070+ 1982 2 20500 1980 3.0 19.99°. 1980° 3 (11.20 19 32.76 N
1982 .72 2060 1980 -3 - 2050° 1982 2. 19.80 . 1982° 2 - 1110, 20 34.48 2.9
976 .2 1940 . 1976 20 - 1930 1976 2 1860 1976 . 2 1040 7 217 3621 2.8
1978 2 1880 1978 .2 1860. - 1978 2 . 17.80 1981 1. | 847 22° 3793 2.6
1969 2. 1800 1969 2 17.80. 1969 2 - 17.00° 1969 "2 .B00 23 | 3966 © 2.5
1981 © -1 17.60 1981 1. 1740 1981 .'1. 1690 1978 2 ° 783 | .24 41.38 2.4
1964 3 1540 1964 3.7 1520. - 1964 ' 3 14.50 1974 & 748 . 0 C25 - 4310 23
1967 .3 - 1490 1967 3 . 1480 . ¥967 3 1430 1983 677 26 - 44.83 2.2
1974° 3. 1330 - 1974 3 . 1320 1974 3 . 1280, 1971 "3 . . &77 27 - 46.55 2.0
1983 ¢ 128070 1983 L 1 - 12701983 1 1230 1967 3 .. 671 | . 28 48.28 2.
SA97V - 3 127000 1971 - 3 12600 197F 3 1220 . 1964 3, 854 . 29 50.00 2.0
1963 - 2 12,500 1963 .2 1240 1963 2 1180 1971 1. 5683 . 30 . 5172 1.9
1971 1. .11.80 21971 1 “1%70 1971 4 11.40: 1974 2 5.57 31 © 53.45 19
1974 2 0 10.30. . 1974 2 10200 1974 2 - 986 1963 .2 s52% 32 55.17 . 18
1976 3 7.99-° 1976 73 79T 1976 "3 7697 1976 -t . 431 .33 56.90 1.8
"19760 4. 0791 19761 . 785 1976 -1 . 760 . 1976 3 428 34 . 5862 1.7
Y979 2 2.70°. - 1979 2 . 764 1979 . 2 739 1979 2 425 35 60.34 R A
1970 2 " 744 _1970.. .2 738 . 1970 2 715 1870, 2 407 - 36, 62,07 1.6
<.1970° 9 7081970 4 702 "1970 ¢+ . 680 1970 1 384 - 37 63.79 16
1965 - 3 6.89 1965. '3 .7 684 - 1965 3. 662 1965 3 370 38 6552 ¢ 1.5
1968 '3 661 - 1968 3 655 . 1968. 3 . 635 1968 - 3 3.60° 39 . 6724 1.5
1964 . 2 556 1964 2 552 - 1964 2 534 1964 2 3.00 40.. . 68.97 1.5
1968 . 20 532 1968 -2 528 1968° 2 -~ 511 1968 2 296 4 70.69 1.4
872 1 532 1972 4 528 1972 . 1. . 531, 1979 1. 284 0 42 7241 1.4
1979 1 528 - 1979 - 1 . 524 1979 - 1. - 508 1972 1 - 287 43 74.14 13
1981 3 5200 1981- 3 517 1981 3 500 1983 2 285 . 44 75.86 1.3
1983 .2 519 1983 -2 515 11983 2 499 1981 3 285 45 77.59 1.3
1977 2 .- 488 1977 2 484 1977 2 469 1977 . 2 264 46 79.31 13
1982 1 441 1982 1 438 1982 1 . 424 1982 1 241 . 47 81.03 1.2
1977 .3 . 393 1977 % 390 1977 '3 3.78 -1977 3 2150 . 48 82.76 1.2
1975 % 333 1975 3 3300 1975 3 .- 320 1975 a3 1.81, 49 84.48 1.2
1972 '3 320 19720 30 371972 3¢ 3070 1972 3 175 50 -86.21° 1.2
1980 2 193 - 1980 -2 1.92 1980r 2 186 1980. 2 - 105 51 © 8793 1.1
1971 2 1.87 1971 2 186, 197172 180 - 1971 2 102 53 “89.66 1.1
1966, 3 .73 1966 '3 0 1,72 1966 3 166 1966 -3 0886 53 ° 7 91.38 1
1969 . 3 166 . 1969 - 3 164 1969 . 3. 159 1969 3 0.50- 54 9310 11
L1965, 2 1.40- 1965 . 2 1.38 ©° 1965, 2 134 19651 2 0.77 S5 - '94.83 LT
L1973 133 1973 -t 132, 1973 1 128 1973 . 3 072" 56 96.55 1.0
19787 3 099 1978 3 ¥ 095 ‘1978 - 3. 1.0
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BLE ‘+ \ o -
PRZM-2.3. Sorghum. Moderate Runoff Potential. - Apphcatlon ScenanoA : . R »
Central Kansas: Central Ldess Plains (MLRA 75) ‘ L ‘
Normal Probability Analysis of Exposure Duration Concentrations
[ eous | -96-Hour Acute -~ 21-Day Chronic ' _Annual Average. ' . . Weibull . Recureence
Year “Run Conc, "Year . Run -Conc. Year. Run: Conc. . " "Year- Run 'Conc. = Rank - Plotting  _ latetval
) ~ {ppb) - {ppb) - - (ppb): ' Appb): .. . Position (Years) -
1961 2 . 4260 - 1961 2 - 42.10 1961 2 4090 . 17.50. 1 0.94 106:0
1982 2 35.90 19822 - 3550 . .1982 2 3430 14,40 2 1.89 53.0 .
1973..2 2190 1973 2 2160 . 1973 2 20.60 8.30 3 283 ¢ 353
1965° 3 | 19:60 1965 3 1940 - 1965 3. 18.50 8.43 4 377 265
1976 2 18.50 1976 2 18.30 1976 2 17.40 . 802 5 472 ! 2
1948 1 - 18.00 1948 1 17.80 1948, 1 17.00 769 6 5.66 177
19631 1790 - 1969 1. 1770 1969 1 . 1690 763 7 6.60 15.1
1962 .2 17.10 1962 2 17.00 . 1962 2 16.50 7.48 8 7.85" 13.3
19773 1620 1977 3 1630 1977 3 15.30° 7.38 9 8.49° 1.8
1980 3 16.00 1980 3 1580 - 1952 2. 1500 666 10 . 9.43. 106
1952 2 1590 . °1952° 2 - 1570. 1980 3 15.00 6.48 11 7 10.38 96
1983 2 14.00 1983 2 1390 -1983 2 13.50 620 . 32 1132 - 8.8
1951 ‘1 13.90 1951 1 13.80 1951.. 1. 1310 N
1949 2 12.00 1949 20 . 1190 . 1949 2 11.40
1972 1 9.16 1972 "4 - 9.06 - 1972 % 8.65
1955 2 8.51 1955 .2 8.41 11955 2 811
1975 1 8.39 1975 1 8.31 1975 1 . 803
1974 2 834 1974 2 828 1974 2 8.02 ;
1968 3 7.78 S 19663 7727~ 1966 3 C  7.48
1966 3 778 19686 3 7.71 1968 3 7.37
1966 1 7.45 1977 2 7.38 1977 2 7.4
1977 2 7.44 1966 1 736 21967 2 E
1967 - 2 7.33 1967 2 7.30° 1966 1
1949 1 7.28 1949 1 723 1949 1
1970 1 <724 - 1970 1 78 < 1970 .1
1956 3 703> 1956 '3 €95 . 1956 .3
1950 3 6.83 1950 3 . 679 - 1950 3
S 11970 2 ‘678 1970.2. .. 670 - 1970 2 N
1956 1 6.63 1954 1. 656 1983 3 b
1957 4 6.61 1957 1 653 - 1954 1 : :
1983 3 6.60 1983 3 652 - 1953 3 N
1971 3 6511 1971 3 BA% 1957 % g
19533 6.48 1953 '3 . . 6.39 ™78 ¥
1964 2 645 1978 3 6.39. . 197% X
1978 3 6.44° 1964 .2 638~ 1981 3%
1981 3 636 - 1981 3 6.32 1964 B 3
1953 2 634 1953 2 630 - 1953 2 37 . 3491
<1959 3 6.10 1959 3 602 1959 .3i( © 38 35185
1979 2 565 1979 2 5:58: 0 1979 Bt 39 ;- 3B79 5
1952 1 5317 19520 1 527 . 1952 431 40 374
1963 1 5100 " 1963 1 504, 1963 fIC. 41 3868 '
1958° 2. - 503 7 1958 2. 4977 1958 i1 42 38562 1)
1950 2~ 4.90 1950 - 2 487 ) 1950 1BC 43 4DIST 0% 6 -
1974 3 1. A59 . 1974 3 4540 1974 i8S “4ansr
1962 3 436 1962 3 4302 - 1963 B8 457 445 a3 i
L1978 1 4.34 19637 2 4283 1962 14 ; k2 46", 43340 I ¢
11963 2 4.31 1978 1 4281 19787187 L L4067 1. A7 4434, 47
1960 1 431 1960 1 425 . 1960 4131 43
‘1981 1 428 1981 -1 422100 1981 Mz 4
1976 1. 361 1976 "1 -35597 i 1976 3161 C 5 <
1973 % 352 1973 1. . 3493 1973 3150 50
1956 2 - 3.48 1956 2 ", 3465 1956 324 52
1969 3- - 3.38 1969 - 3 3353 1969 3IBL 6 . : 00 . 200 0 L B3
1951 3 3.07. 1951 * 3 304 11 - 1951 307 129951 X SRR SRR BRI RE A 54
1967 1 3.06 1967 1 303 7 0 1967 30t 29467 66 ¢ 52489 01 A% Tt U ss
1968 2 °  3.00 1968, 2 298 3. --1968 200 12,8968 1. U583 ¢ 39 :
1957 3 299 . 1957 3 2/96 7.7 1957 195" 875, .z X . 53077
1971 "2 298 1971 2 : 1971 iFE 2 ; 2 4827 C a2
1972 3 2.89 1972 3+ 1972 1% ; 7 ! :
1955 ¥ 2.81 1955 1 1955
T1965 2+ 280 ' 1965 27 1965 25¢
1958 1 2.74 ~1958 1 1958 2
‘1954 3 260 . - 1954 .3 1954, 13
1960 ¥ 252 19607 3 .2:50 9%, 1960+
1980 2. 235 1980 2° 23375 1980, 2
1959 2. 2.8 1959 2 . 206:%. 1959
1975 2 2.10 T 1982 . 208 77 1975 . ’2m
1982 1 2.09 1975 2 258 1.7 1987 1%
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|ABLE. Ll— CQNTM\UED \
PRZM-2.3 _Sorghum. ' Moderate Runoff Potential. Applucatlon ScenanoA
L e - Central Kansas: Central Loess Plains (MLRA.75) " ~
’ : Normal Probabnl:tyAnaIysls of, Exposure Duratlon Concentratlons ) .
Instantaneous - 96+IourAcule : 21-DayChromc . Annual Average, B _ .. Weibull, Recurence
Year' Run- Conc.: . Vear Run  Conc, " Yedr  Run - Conc. Year: -Run - Conc. -Rank’ Plotling™: " Interval
A Appb) - (ppb) = oppb) Appbl © - ' Position - (Years)

1964 1 205 - 1964 1 203" 1964 " T 197 " 194 1 111 . 69 65.09" 1.5
1979 1 2,01, 1979 .1 1199 1979- 1 - 193 1979 .1, 408 70 6604 - - 15
1967 3 1957 . 1967 3 193 1967 3 1.87 . 1967 3 108 - 7N 6698 - . 15
1975 3 ~1.87 7 1975 3 1186 1975 . 3 180 - 1975 3 . 102 - 72 62.92 1.5
1978 2. 1,86 ' 1963 .3 ‘185 . 1978 2 ... 1,79 1978 2 1.01 73 68.87 1.5,
11963 3 186 1978 2 185 1963 (3 1.79 1963 3 1.01 74 . 69.81 1.4
1950 1 1.83 1950 1 182, 1950 1 1.76 1950 1. 1.00 75 70.75 1.4

1971 ,1° 182 .. 1971 1 . 181 . 1971 1 1.75 1971 1 1.00 76 . 71.70 1.4 h
1961 1 1.74 1961 1 - 172 1961771 167 1961 1 0.54 77 7264 1.4
1979: 3 1.61 19793 . 160 - 1979 .3 . 1.55 1979 3 088" . 78 7358 1.4
1982 3 - 1960 - 19823 V59 1987 -3 154 1982 3 © .o87 79 74.53 13
1954 2 ' 159 - 19542 1.58 1954.72 1.53 1954 2 087~ 80 75.47 1.3
1953 .1 133 5 1953 1 - 132 S1953 1 128 1953 1 - 073 81 76.42 13
1951 .2° * . 123 -.4951. 2 12201951 2 118 1951 2 067 82 7736 1.3
1977 i1 0.90 1977 1 090 ° 1977 1 0.87 1977 1 0.49 83 78.30 1.3
1974 1 0.88 1974 1-° 088~ 1974 1 1 0.85. 1974 1. 048 84 7925 1.3
1957 2 . 0.88 (1957727 o087 - 195772 . - 0:84 1957 2 0.48 85 80.19 1.2
1970 3 0B85 ' 1970 3. - 084 .. 1970 3 0.82 1970 3. 0.45 86 . 81.13 1.2
1952 3 0.77 1952 3 S 0.27 1952 "3 074 1952 3 o4z 87 82,08 1.2
1968 1. 0.77 1968 1 076 - 1968 1 0.74 ‘1968 1 0.42 88 §3.02 1.2
1969 2 076 © . 1969. 2 0.75 1969 2 0.73. > 1958 .3 041 89° " 83.96 1.2
1958 3 075 1958 3 075 1958 3 072 . 1969 2 0.41 790 8491 1.2
1972 -2 0.75 1972 2 074 1972 2 072 -. 1972 2 041 91: ' 85.85 12
197373, 073 1973 3 0.72 1973 3. 0070 1973 3 0.40 92.. 8679 1.2
1956 1, 0.71 . 1956 -1 070 . 1956 1 068 . 1956 1 0.38 93 B7.74 1.1
1966 2 070 ;- 1966 2 " 070 1966 32 067 - 1966 2. - 038 94 88.68 R ]
1959 .1 069 1959 1 06801959 1. " 066 1956 1 038 95 " 89:62 L1

1955 3 065 - 1955 3 0.65 . 1955 '3 . - 063 1955 3 0.38 96 9057 IR ] -

1961 3. 063 .0 1961 3 063 1961 3 061 1961 3 034 . "-97 .. 91,59 1.1 ,
‘1981 2 059 . 1981 2 059 . 198t 2 - 057 .. 1981 2 0.32 98 92.45 11
1960 2 0.57. - 1960 2 0.57- 1960 2 0.55 1960, 2 031 99 9340 1
1983 1 053 " - 1983 1. 0.52 1983 1. . 051" 1983 1 0.29 100 . 94.34 11
1965.- 1 0.51 19657 1 08T - 1965 1- 049 - 1965 1. 0.28 101 95.28 10
1980 -1 . ' 0.50 1980. 1.~ 050" 1980 4 0.48: 1980 1 0.27 102 .~ 96.23 1.0
1976 3.7 047 1976. 3" - 047 .. 1976 3. 045 1976 3. 0.26 103 . 9737 1.0
1964 3 0.47 1964 3 "0.46 1964 3 0.45 . 1964 '3 025 104 9811 1.0
1 044 19621 . 043 - 1962 1 1 0.24 105 . 99.06 1.0

042 1962
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‘TA BLE .S'
© PRZM-2.3. Sorghum. Modefate Runoff Potenhal Appllcatlon ScenanoB
Central: Kansas: Central Loess Plains (MLRA 75) , S ,
Normal Probabuhty Analysis of Exposure Duration’ Concentranons - - L *
. Ca §
- Instantaneous . 96-HourAcule 21-DayChromc Annuai Averagé. ) Weibull ~-Recurrence | ) B
"Year . Run. Conc. Year Run. Conc. Year.  Run - Conc. * Year ' Run, : Conc: Rank  Plofting’  Interval NG
. {ppb) ppby {ppb) {ppb). i Position . (Years)
1961 2 49.80 196127 . 49.20 1961 2 4750 1961 .2 20:60 1. 094 ©106.0
1982 2 4140 19822 41000 . "1982 -2 39.60 1982, 2 18.70 -2 189 . 530
1973 2 23.50 1973 2. 2320 77 1973 2" 2210 1962 2 11.00 3 2.83 . 35.3.
1965 '3 -.20.60 1965 3 ' 2030 1965 3 ' 19,50 1973 2 9.01 4 377 26.5
1962° 2 20207 1962 2 20.10 1962 2 19.40 1983 2° . - 8¢ 5 472 72
1976 ‘2. 19,10 1976 .2 18.90 1976 20 18.00 1965 .3 ‘845 - 6 56 17.7
1948 1771870, 1948 1. 1850 1948 1 1760 - 1976 2 8.00 7 6:60 15.1
1969 1 18.30 1969 1 18.10 1969 1 17.30 1969 - 1 778 8 7.55 13.3
1977 3. ' 1640 1977 3 16.20 1983 2 1560 1948 1 7.69. 9 8.49 1ns
1983 2 16307 1983 2 16,10 1977. 3. 1550 1977 3 672 - 10 9.43 106
1980 3 .. 16.20 1980 3 16.00 1980, 3 1520 - 1952 2 8.51 1 10.38 9.6
1952..2. " 1590 1952 .2 - 1570 1952 -2 1490 - 1980 3 :
1951 1 . -13.50 1951210 13307 1951 1 12:60 1951 1
1949 2 . ~11.30 1949 2. . 1120 1949 2 1070 1974 2
1974 2 9.00° 1974 . 2 8.93 1974 2 865 . . 1949 2.
1966 3 8.28 - 1966 3 8.22 19663 7.95 1966 3
1977 2 . 7.8, 1977 -2- 7.78 1977 2 753 1977 “25
1949 1 7.67 1949- 1 7.61 1949 1 1
1970 1- 758 - 1970 1 7.53 19707 1 : ‘
1972 - 797 19727 1 7.10 1972 i K
1975 1 6.91 1975 .1 6.83 1975 -1
1955+ 2 6.66 1955 - 2 6.59 1955 2 .
1978 3 ' 6.57 1978 3 6.52 1978 3 :
1981 3 6.47 19813 642 198% 3 3
1953 .2, 6.45 1953 2 - - 640 1953 2 2 2
1968 3. . 6.20 1968 3 (6.04 . 19687 3 3.1 3
1966 1 5.42 1966 T - - 5357 4967 2 R 2
1967 2 5.32 1967 2° 529 . . 19665 1 2. 1
1952 1 5.13 1952 -1 5.09_ 1952, 1 i
1963 2 5.09 1963 2 “ 5057 1963 2 ¢ 2 .2
1950 '3' . 4By 1950 .3 463 1950:. 3 5
1956 3. 7 4847 1956 3 4.79 19565, 3 3
1971 31 467 1971 3 4.61 19504 2 3 2 T
1950 2. 463 .- .1950 2 S 460 . 197123 2 3 4.432.08 :
1954 1 4.58 T1954 1 453 98%. 3 1 "3 4333.02:
1957 1 4.53 1983 3 448 R 3 1 ~4.333.96
19837 3 453 © 1957 1 447 P10 q 7
1970 2 433 21970 "2 . 428 L2 i 7. 7
(1964 02 428 . 1964 2 423 2 2 2
1953 3 0 . 4,04 1953 3 399 3 3
1959 .3 | 3.45 19593 3.41 3 3
1979 2 313 1979 2 300 z z
L1976 1 2867 1976 1 293" 4 q
1973 1 < 72,83 1973 1 . 2.81 g 1
1956 2 279" 1956 2 277 z z
C19697 3 266 1969 3 263" 3
1958 2 2.65 1958 2 2.63. B 2
1963 1 2.36 1963 -1 - 233 7
1951 '3 2.29 1951 3 2.27 :
1975 2 '2.26 1975 2 2.25 E
1967 .1 2.25 1967 1 2:23; i
1968° 2 . 2.8 1968 2 2.16 z.
. 1957 3 216 - 1957 3 214
1971 2 215 21971 2 2.13 2
1967 37 . 207 1967 3 2.06. 35
19723 204 ;19720 3 2.02 3
tA98Y 1, 2.00: 19817 .1, 1.97. 1
1978 2 196 - 1978 2 . 1.95. 2t
1955 1 1.94 1955 1 ; i
1950, 1 1:93 1950- 1 i
19652 .- 1.92 1965 2 o
1971+ 191 1971 1
1958 1 1.85 1958 1
19747 3. 1.79 1974 37
1978 . % 1.72 1978 .1
. 1954 3 1.67 1954. 3
©1979 3 1.64 19793
1982+ 3 1.63 . tegy 3 -
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"T'A&LE 5 - CONTIM@&D e e
PRZM-2.3. Sorghum, Moderate Runoff Potentiai, Apphcatlon Scenano B e : z.

S S . Central Kansas: Central Loess Plains (MLRA 75) a o
; ' Normal Probabtllty Analysns of Exposure Durauon Concentranons H ‘

Instantaneous . . 96—HourAcute ] 21-DavChromc T AnnGal Avevage o Weibull Recunsente . .

Year Run. Conc. Year - Run. . Conc.: Year Run: -Conc.. Year “.Run: Conc. -Rank - Plotting .. Interval
T opbt _{ppb)___ . {ppbl . o ppb) - Position " - (Years)’
U954 2 J61 T TTI954 2 L 160 1954 2 155 19787 1 081 69 65.09 IS
©o 1960 3 156 1960 3 " 154 19600 3 1500 1974 .03 - 073 70 66.04 L5
1962 .3 - 154 7 1962 3 1.52° 71962 3 148 1980 2 073 7 71 6698 150
1980 2 .. 135 - . 1980 2. 134 01980 2 129° 1953 % 070 727 67.92° 15
1953° 1 128 . 1953 ¢ . 127 1953- 1° 1237 <1962 3. . 069 73 . 6887 - 1.5 .
S1%60 1 1257 0 1959, 2 124 1959 "2 1200 - 19592 7" 068 74 5. 6981 14° /
1959 -2 1.25 1960. 1 . 1.23 1960: 1 119 1951 2, 064 . 75- 7075 . 1.4
1951 2 116" 1951. 2 116 19512+ 192 0 196001 . . 088 76" 7170 SR K :
1982 1 1.02 1982 1., -1.01 1982 1 0.98 1982 1 055 77 - 7264 14 ’
1964 1 0.96" 1964 1 095 . 196371 " 092 . 1964 1 052" 78" 7358 . 14
197971 . 0:90 1979 °1 " 090 . 1979 1 087 1979 1 049 - " 79 ' 7453 T3,
1977 1 074 ' 1977 4 073 " 1977 1 C07Y 1977 1 040 © 80  75.47 1.3
1975 3. 073 .. 1975 3 0.73 l' 1975 3 0.70 " 1975 3 040 . 81 . 7642 . 13
1963 -3 - - 0.72 1963° 37 07T 1963, 3 069 1963 3. 039 82 7736 B B
1974 1 071 19741 - .o 19741 068 - 19741 . 039 - 83 - 7830 13
1957-°2. 0 070, 1957 2 070 1957 2 068 . 1957 12 038 84  79.25 13
" 1970 3 067 1970 3 .0 066 - 197073 0.64' - - 1970 3 0.38 85 . 80.19 1.2
1952 3 - 057 1952 3. 7057 1952° 3 . 0ss . 1952 3 031, " ‘86 8113 12
S 1968 1 © 056 1968 1 0.56 1968 1 0:54.° - 1968 1 < 031 87 . 82.08 1.2
1961 1 056 1961 1. 056 ;1961 1 054 - 1961 1 030 88 - 83.02 1.2
1969 "2 - 055 1969 20 - 054 - 1969.°2 - 053 o 1969 2 - 030 89. 8396 1.2
1958 .3 1054 1958 3 0.54 1958 "3 0.52 1958 '3 0.30 90 84.91 1.2
1972°°2 .0 054 - 19722 . 053 1972 2 - gs2 1972 2 0.29 £ 91 - 85.85 1.2 '
1973 37 051 1973 3, 0.51 19733 © 049 1973 3 0.28 92 86,79 12-
1956 1 049 - 1956 1 048 " 1956 1 047" 1956 .1 0.26 93 87.74 1.1
1966 -2 048 - 1966 .2 048 1966 .2 - .0.46: 1966 2. 026 94 . 88.68 . 11
1959 1 046 . 1959 1 046 11959 1 0457 1959 1 .. 025 95  B9.62' 11
1955 .3, 042 1955 30 041 ~1955 3 040 - 1955 3 0.23 96. -, 90.57 11
19617 3 039 - 1961 3 0.39 1961 3" 7038 1961 3 - 021 97" 91,51 11
1981 2 034 ¢ 198172 0.34 1981 -2 ~0.33 ©: . 1981 2 0.18 98 . 9245 i
1960 2 031 .~ 1960 2 031, 1960 2. 030, 1960 2 017 99 9340 1.1 g ’
1983 1 0:26 . 1983 .1 7 025 1983 .1 0.25 °. <1983 1 014 . 100 - 9434 1.1 .-
196571 0.24 1965 1. 024 1965 -1 - 023 " 1965 § 0:13 101 ° 9528 1.0 -
1980 1 0.23 1980. 1. 0.23 1980° 1 U022 . 1980 1 g2 102 - 9623 10
1976, 3 0.18 .- 1976 3 018 1976 -3 018 1976 3 0.10 103+ . 97.17 1.0
1964 3 018 - 1964 3 018 1964 3 017 1964 3 0.10 104 981 1.0
1962 1 . 0.14- 7 1962 1 1 1 0.08 105 . 99.06 V.0

0.14 1962 0. !4‘ ©1962
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ThE e G e
o -2.3. Sorghum. Low Runoff Potentcal Appllcauon ScenanoA ‘ o
! ' New Mexico, Oklahoma, Texas: Southern High Plains (MLRA 77) C o R
g SR . Normal Probabtllty Analysns of Exposure Duration Concentrauons : - :
tnstanManeous .. o - 96—Hnm Acute. Zl-DayChromc . Annual Average . “Weibull - Recurrence.
Year .. Run - -Conc. . Year Run . Conc; Year . Run. Conc. Year Run. Conc. - Rank Plotting interval
Coppbyt st - ppb) o : {ppb) , _ppb) - - . ‘Position. - (Years)
1949 °2- . 17407 1949 2 . . 17.20 1949 2 7 1640 1949 2 6.87 S R X7 106:0
19700 2 - 1720 0 1970 2. 12.00° © 1970 2 16,10 1970 2 672 2 189" $3.0
1979 "2 1340 19792701330, 1979 2 12,60 1979 2 531 . 3. 283 353
1978-°1 .. 1210 - 1978 "1 1190 1978 1 1130 . 1978 1 473 4. 377 265 .
1972 % 948 1972 1 9.38 1972 1 895 1972 1 3.86 5 4.72 212
. 1958 2/ 8.98 1958 2 B.86 1958 2 . - 845 1958 2 362 6 566 Rt R4
1963 1, 6910, 1963 1 - . 682~ 1963 1 653 . 1971 2 327 o7 660 151
1954 1 6.21 1954 1 6.14 1954 - 1 584 . 1950 2 324 8 7.55 133
1971 2 - 603 1971 2 5.98 1971 2. .. 579 . 1963 1 285 9 - 849 1.8
1950 -2 . 599 1950 2 .. 594 1950 -2 5.75 \.1950 2 266 10 943 . 106
19697 1 ‘575 1969 1 5.68 1969 ° 1 5.40 1954 % 256 1 10.38° 96
1980. 3 . 566 1980 <3 559 1980 3 - . 532 1980 3 v 236 12, 1132 - /8.8,
1955 2 . '558° .- 1955 2 §51 < 19557 2 531 . 1969 4 235 A3 71226 8.2
1950 3 ‘543 1950 3 536 1950 "3 - 5.09 1955 2 231 14 13.21 L. 76
1957, 1 5.16 1957 .1 5.09 1957 1 [ 4.86 1979 1 -0 228 .15 1415 73
19822 498 . 1982 2 . 491 1980 2 7, 473 1950 3 221 16.. .15.09 66
1980 2 492 . 1980-2 ' 488 1982 2 467" 1957 1 217 - 17 . 1604 6.2
1964: 2 485 L0 1964.2. - 479 - 1964.°2 456 ~.1982 2 208 18 16.98 5.9
1968 3 47T 1968 '3 466 1968 3 4.48 1964, 2 207 19 - 17.92 5.6
1959 3 4.7 1959 3 4.65. 1959 3 442 1976 2 2.00 20 18.87 53
1974 3 4.60: 1974 '3 454 ° 1974 3 431 1968 3 1.99 2 1987 . 5.0
1951 1 449 U195 1 443 1951 % 422 1967° .2 . 198 22 20.75 48
1973 12 445 19732 439 19732 £17_.1971 3 1.96- 23 . 21L70 - 46
1952 .2 445 . 1952 -2 439 19522 - 417 . 1959 3 186 24 2264 44
71956 .3 444 - 1956 3 - 438 1956 3 416 1951 1. 194, 25’ 2358 42’
1953 3. " 438 1953 3 0 432 195373 . 414 1953, 3 188 ‘26 2453, 0 - 41
1981, 1 437 . 19811 . 437 1967 2, 412 1952 °2¢, .- 185 27 2547 3.9 .
1975 1 434 1975 1 428 . .1981 1 409 1973 2. 184 28 26.42 38
1961 2 433 - 1961 2 427 1961 2. 406- " 1974 3 .83 29 . 2736 a7
1966 1 430 1966 1 425 1975 1. 4.06 19819 1 4790 .0 300 ‘2830 T3S
1983 3 429 . 1967 2 424 1971 3 4.04 1973 1 177 S3r 2925 34 )
1960 1 428 1983 3 . 4323, 1 1966 1 403 - 1961 2 476 32 30.19 33
1967 2, 4.28. 1971 3 . 423 1983 3 4.01 1956. 3 178 33 3113, 3.2 :
1971 .30 428, 1960 1- 4227 1960 T - . 401 1975 1 175 34 32,08 3.1
~1976 - 2 427 1962 3 422 1962 3 .. 4.00 1960 -1 174 35 33.02 730
19773 427 1977 37 421 1976 2 4.00 1966- 1 ‘133 0 36 3396 - 2.9
1962 3. 427 196573+ - 421 1977 -3 399 1977 3 S1T2 37 3491 2.9
1965 3 . 426 1976 2 4.21 1965 3. 3.99 1962 3 ° 1.70 38 - 3585 -8
1948, 1. 4.20 1948 "1 . 45 0 1948 1 393 1959 2 1700 39 3679 Car
19791 4.06 21979 't - 4,03 1979 1 3900 . 1983 3 170, 40 3774 2.7 -
11973 1" 3.27 1973 1 325 1973 1 3.14 1965 .3 169 417 38.68 26
1959 27 - 313 1959 2 311 1959.. 2 3.01 1948 1 1.64 42 39.62 2.5
1964 1 . 244 1964 1 242 1964 1 234 . 1964 . 1 132 43 4057 . 25
1955 1. 220 1955 1 - 29 1955 % 212 . 1955 .1 419 a4 a1st 0 24
1981 '3 205" 1981 13- 203 - 19813 1.97 1981 3 111 45 4245 2.4
1970 1 198~ . 1970 1. | 197 1970 1. 190 1956 2 107 46 4340 123
1956 2 196 1956 2 1.95 1956 2 1.88 970 1 1.07 - 47 4434 2.3
. 19513 1947 1951 3 192 19513 . 1.86 1951 3 105 48 4528 S22
1958 1 T84 11958 1 1.82 1958 1 177 1958° - 1 . 100 49 . 4623 2.2
1965 2 176 1965 2 175 71965 20 169 ¢ 1965, 2 005 .~ 50 . 47,17 2.1
19772 NTR T V9T 2 R %A 1977- 2 1.65 1977 2, 0837 . 51 .. 4811 2.1
211968 -2 1700 . 1968 27 169 1968 2 1.64 . 1983 2. 082 . 52 4906 ' 2.0
1983 2 170 1983 2 . 169 19832 1.64 1968 -2 082 < 53 5000 - 2.0
T1972 3 169 - 1972 3 1.68 1972.°3 1.62 . 1972 3 0.92 54 5094 ° 20
1969 3 1.68 19693 1.67 1969 3 1.62 1969 3 081" 55 51.89 19
<1952 1 0 165 1952 1 - - 164 - 1952 1 1.59 1952 4 0.50 56 ' 52.83° 1.9
1960 3 T 1,65 1960 '3 . 1.64 1960 3 159 1960 3 0.9G S'57° 85397 . 1.9
1954 '3 CL60- 0 1954 .3 1.59- 1954 3 154 1954 3 087 . 58 - 54727 1.8
- 1975 3. . 1.54 . 1975 3 1.53 1975 3 1.48 1975 .3 0.84° 59 - 55.66 1.8
[ S : : RS |13 I 1.51 1951.. 2 S0 19722 1.46 1972 2 082 . 60 5660 - i 1.8
1 ) S S SR 1972 2 1.51 SY972° 20 . 150, 1951 2 145 01951 27, 0:82 6% 5755 0 - 17
- - oo : 1953 2 1.50 - 1953 2 . . 1.4§ 1953 2 1.44 1974 2 08t 62 58.49: e
: . 1974 2 150 . 1974 2 1.49 1974 2 T.44: 1953 2 081 © . 63 " 59.43 1
RN o 1957 3 J1.490. 1957 3 1.48 1957 3 143 . 1957 3 08t 64 6038 ~ oz
[ ., 1982 1 147 1982, 1 1.46 1982 1 1.4% 01982 4 080 65 6&1.32 16
1976 . 1 1.46 S1961 1 145 1961 1 1.41 1962.°2° . . 079 7 66 6226 _ 1.6
i 1962 2 ‘1.460 0 1962 2 1.45 1962 2 147 1961 1 0.79 67 ‘6321 . 1.6,
i ; 1961 ¢ 1.46 1976 1 1.44 - 1976 4 1.40 1976° 1 0.79 68 6415 1.6
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New Mexico, Oklahoma, Texas:
Normal Probability Analysis of £

T  TABLE § —ConTiNGED

PRZM-2.3. -Sorghum. Low Runoff P

otential. - Application Scenario A
Southern High Plains (MLRA 77) .
xposure Duration Concentrations o

“96-Hour Acute

: )\nnual Average

Weibull . liecuﬂ'enc‘e

Instantaneous 21-Day Chronic . 3
Year Run  Conc. Year Rufi -Conc, Year Run Conc.. Year ~ Run 'Conc. ' Rank _Plotting . Interval
B (ppb) . S (ppb} . ippb) ‘ ppb). *: 2. Pasition - (Years)
1978 37 - 144 1978 3 1431978 37 U139 1967 1 070 .69 6509 1S
C 1967 1 144 1967 1 1.43 1967 1 1.39 1978 -3 - 078 - 707 .. 66.04 15
1963 3 1.43 1963 - 3 142 ¢ 7 1963 3 137 1963 3. 0787 71, 66,98 1.5
1966 3 1.43 1966 3 141 ‘1966 3 1.37 1966 3 . 077 72 67.92 “1.5
1949 1 1.40 ‘1949 1 1.39 1949 1 135 1949 11 077 . 73 6887 15
1981 2 124 s 2 1230 1981 2 119 - 1981 2 0877 74 6981 1.4
1980 1 1.02 1980 1. 101 1980, 1 098 .. 1980 ‘1 055 75 70.75 14
1974 082 1974 1 0.82 .0 1974 1 079 - 1974 ¢ 0.45 76 770 1.4
1960 2 0.79 1960 2° . 0.78. 1960 2 0.76 1960 2 043 77 72.64 - 14
1965 1 0.61 1965 1 061 - 1965 1. ps9 1965 1 - 033 78 - 7358 - 1.4
1956 .1 055 71956 1 . 055 1956. -1 10,53 1956 -1 0.30 79 7453 - 1.3
1982 3 0.52 1982 3- 0.51 1982 3 0,50 1982 3 028 .80 7547 13
1971 1 0.50 1971 1 0.50 ‘1971 1 0.48 1971 1 027 81 ‘7642 ° 1.3
1957 2 0.49 1957 2 0.49 1957 2 0.47 1957 2 027 82 7736 13
1952 3 . 0.49 1952 3 0.48 1952 3 0.47 1952 3 027 83 7830 13
1959 % 0.46 1959 1 046 - 1959 1 044 1959° 1 025 -84 .79.25 13
1966 2 0447 1966 -2 0.44° 1966 2 043 1966 - 2 0.24 85 .. 80.19. 1.2
1978 2 0.43 1978 2 0.43 1978 2 0.42 1978 2 023 8. 81313 1.2
1969 2 0.43 " 1969 2 0.43 1969 2 0:41. 1969 2 0.23. - ' 87. " 82.08: 1.2
1973 3 0.43 ° 1973 3 . 042 1973 3 041 1973 3 023 . 88.. 83.02 1.2
1970 3 0.:42 1970 3 0.42 1970 3 041 . 1970 3 023 89" - 83.96 1.2
1961 3 0.42 1961 "3 0.41 S 1961 3 0.40 1961 3 ‘023 190 8491 - 1.2
1953 1 0.41 19537 1 0.41 1953 . 1 0.40 1953, 1 023 91 B5.85 1.2
1955 3, 0.40 1955:.37 040 1955 3 0.39. 1955 - 3 022 - - .92: - 8679 1.2
1976 3 0.39 1976 3 0.39 1976 3 037 1976 '3 . 021 93 87.74 R
1975 2 038 1975 .2 038 . 1975 -2 0.36 1975. 2 L 021 94 BB.68" 1.1
1954 2 0.38 1954 .2 037 - 1954 2 036" . 1954 2 0.20. 95 :89.62 Ty
1958 3, 0.37 1958 3 037 1958 3 036 - " 1958 3 ' . 0207 96 90.57 11
©. 1983 1 037 1983 1 0.37 1983 1 .- 036 1963 2. . - 020, - 97 91.51. 1.1
1963 2 0.37 1963 2 0.37 1963 .2 ' 035 1983 1 ‘020 98 92.45: 1.1
1962 1 037 . 1962 ¥ 0.37 1962 1 035 1962 1 020-° .99, 93ug - A
1977 1 037 1977 4 0.36 1977 1 0.35 1977 1 L0200 <100 9434 (AN
1968 -1 1.0.36. 1968 1 036 1968 1 0.35 1968 - 1 020 - 101 9528 1.0
1979 37: - 036 1979 3 0.36 1979 23 035 7 1979 3 020 102 9623 1.0
1964 2 0.36 1964 - 3 0.36 1964 3 035 1964 3.7 020 . 103 - ‘9717 10
1967 3 0.36 1967 3 036 1967 3 034 1973 ° . 01g’ 104 981, 1.0
1950" 1 0.35 1950 1 0.35 1950 1 0.34° 1950° 1 019 105 99.06 1.0-
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BLE 7 |
sz\a-z.a. Sorghum. Low Runoff Potentnal.\ Application ScenaﬂoB : ;
New Mexico, Oklahoma, Texas: Southern:High Plains (MLRA 77) :
Normal Probabshty Analysis of Exposure Duratlon Concentratlons :
A Instantaneous - 96-Hout Acme 21-Day Chronic Annual Aveta;e . .. Weibull ~ Recurrence -
Year - Run:' Conc. ' Vear. Run,” Conc. . Year ~Rui. Conc. Year: 'Run Conc. - Rank : Plotting.  Interval
o L (ppb) C ST (opby : _{ppb) i {ppb). - “Position.  (Years) .
1949 -2 .17.90 19497 2 1770 1949 2 1680 1949 2 888 - 1 094 1060
19720 2 17700 . °1970 2° 1740 - 1970 2 1660 - 1970 2 - 876 27 189 . - 530
1979 2 1310 - 1979 .2 12.90 1979 2. 1230 1979 .2 495 3 283 353
1978 1 10.90 1978 .1 1070 - 1978 1 1020, 1978 1 22 4 377 265
1972 1 <766 1972 1 7.57 1972 1 724 19712 335 5 4.72 21.2
1958 2 7.08 1958 . 2 6.99 1958 -2 - 668 | 1950 2 - 333 6 566 - 177
197% 2 (66 19 2 611 ' 1971 2 5.92 1972 1 308 7,660 15.1
1950 . 2 6.14 - - 1950 2 6.09 1950 2 5.90 1958 2 279 8 7.55 133
1980 2 474 1980 2 an 1980 2 . 456, 1980 2 257 9 849 11.8
1963 1. 435 1963 -1 - 430 . 1963 1 414, 1979 1 1.08 10 9.43 106
1979 1t 365 - 1979 1 3.62 1979 .1 7351 0 1963 1 . 180 1 10:38 9.6
1954 1. 363 . - 1954 1 3580 1954° .1 341 1954 1 1.44 121132 "8.8
1980 ' 3 307 ' 1980. 3 298 1980 3 2.83 1973 1 143 13 1226 8.2
1969 -1 2.91 1969 1 287" 1969 1 2.72 1959 2 1.34 4132 7.6
1955 2 2.77 1955 2 2.73 1955 2 2.60 1980 .3 . 119 15 14.15 A
1950 3. 2.74 1950 3 270 . 1950 3. 256 1969 1 1.16 16 15.09 6.6
1973 1 . 264 1973 1 L 262 1973 1. 254 1955 2 1.12 17 16.04 62 -
1959 2 . 2.46 1959 2 C244 1959 2 2.37 1950 3 .06 . 18 16.98 5.9
1957 1 2.28 1957, 1 225 19571 216 1957. 1 0.84 19 17.92 5.6
1964 - 2 S99 1964 2 1972 7 1964 2 1.87 . 1964 1 0.85 200 1887 53
1982 -2 186 . 1982 2 183 1982° 2 1.74 1972 2 084 21 19.81 5.0
1968 3 171 1968 3 169" 1968 3 .. 1.62 1951 2 0.84 220 2075 |48
1976 2 165 . 1976 2 163 19672 156 . 1982 2 082 23 - 2170 46
1967 -2 1.64 1967 . 2 162, 1976 2 155 1964 2 0.81 24 2264 . 44
1959 3 1.63° 1959° 3 - . ~1.61 . 1959 3 1.53 1976 2 . 071 25 -23.58 42
1971 .3 162" 1971 3 1.60 1971 3 1.52 - 11968 3 070 7 26 2453 - 41
19517 1 1.58 1964 .1 157 .7 1964 1 1517 1967 2 070, 27 . 2547 39
1964 17 1.58° 1951 10 " 156, 197252 . 1.49 1955 1 088 28 . 26.42 X2
1972 2 1.55 1972 2 BS4 0 19511, 148 . 1971 3 088 . 29 2736 37
1951 2 154 . 1951, 2 1531951 2 148 1959 3 0.67 30 2830 .35
1953 3 141 0 1953 3 1.39¢ 1953 3 133 1951 1 aes 31 2925 34 -
1974 3 1.29 1955. 1 -° 127 . 1955 .1 1.23 1981 2 0685 ° 32. 3019 33
1955 1 128 1974 37 . 127 1974 3 1.20 1953 3 059 . 337 3N .32
1981 .2 1.19 19812 ' 108 1981 2 1.15 1981 3 - 059 34 3208 . . 33
. 1973 2 - 109 1981 3 1.07 1981 3 1.03 1973 ‘2 . 084~ 35,0 3302 3.0
1952 2 -1.09 1973 2 1.07 1952 2 1.02 1952 2 054 36 - 33.96 .29
1956 3. 1.08 1952 2 1.07 1973 2 102, 1970 1 0.54 37, 349y . 2.9
1981 3 1.08 1956 3 1.06 1956 3 1.01 1956 .2 . 053 38 - 3585° 28
197041 1000 © 1970 1 099 © 1970 1. .:096 1951 -3 0.52 39 3679 % 4
1981 1 099 1981 1 097 . 19562 . 093 1974 3 052 . . 40" 3774 2.7
1956 2 1097 1956 2 096" - 1951 3 0.93 1980 1 050 41 3868 26
1951 3 097 .. 1951 '3 0.96 . . 19811 1093 1981 1 ° 045 42 - 39.62 - 25
1975° 1. . 095 .. 19751 094 - -1975 .1 . 089 1958 1 . 044 . 43 4057 25
1961 2 0.94 196172 093 . 1980 1. c.88 1956 3 T 043 4. 4151 2.4
1980° 1 0.92 1980 1 091 .~ 1961 2 088 . 1961 2 043 45 . 4245 24
1966 1 090 .- 1966 1 0.89" . 1966 " 1 0:85 1975° 1 . 042 46 4340 © 23
1983 3 088 1983 3 0.87 1983 3. - 0.83 1960. 1 0.39 47" 4434 23
1960 .1, 087 - | 1960 .1 0.86 1960. 4 082 . 195 2 0:39 48 4528 2.2
1962 3 0.86: 1962 3 085 .. 1962 3 0.81 1966 1 0.38° 49 46.23 2.2
1977 3 1086 . 19773 0.85: -1877. 37 - 080 1977 3 038 50 - 4717 - 20
. 1965 3 085 1965. 3 0.84. 1965 3 " 0.80 1983 3 036 51 4811 v
T 1948 1 0.84 1948 .1 0.83 1848, "1 . 0.79 1974 4 0.38 52 . 4906 -0 20
1958 1. 0.8T. 1958 . 1 T 0B% 171958 1. °. 0.78 1977 2 0.36 "853 - 50.00 2.0
1965 2 0.72 1965 2 0.71, 1965 2 0.69 1968 2 035 54 . 5094 .20
S 1974 1 0.66 19741 0.66-. 1974 19 0.64 1962 '3 035 55 5189 - 1.9
1977 2 066 . 1977 2 066 - ‘1977 2 - 064 1983 2 035 - . 56  52.83 19,
1983 2 0.64: . 1983 2 0,64 1983 2 0.62 1965 3 034 57 5377 . 19
1968 2 0.64: 1968 2 0:64 1968 2 0.62 1972 & 03 . 585 - S5&72 1.8
1972 3. 0.62 19723 0.62 1972 3 0.60: © 1960 2 0.34 59° . 55,66 . 1.8
“1960: 2 . 0.62 1960 2 0.62, 1960 2 ¢ 060 - 1969 3 0.33 60 . 56.60° 13
. 1969 3 0.6Y 1969 3 061 - 1969 3 059 . 1948 1 0.33 61 57.55 P17
(1960 3. 058, 7 1952 4 0.57 . -1952 1 0.55 1960 3 031, 67 - 5843 .7
1952 0.58 1960 3 0.57. 1960 3~ 055 1952 1 031 .63 . 59.43. .7
1954 3 0.51 1954 3 0.51 1954.3. % 049 . 1954 3 028 - 64 6038 B W4
1975 3 0.43. 1975 3 1043 1975 3 0.42 1975 3 0.24. 65 61.32 o X
1965 1 - 040 1965 1 0.39 1965 1 0.38 1965 1 0.21 66 6226 . 1.6
P w1974 2 0.38 1974 2 038, 1974 2.0 037 . 1974 2 021+ 67 63210 1 16
: - | 7 19s3 20 038 19537 .2 0.38 1953 2 0377 1953 2 0.21 68 6415 . . 16
' |
: 37 S
~
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RZM:2.3. Sorghum. Low Runoff Potential. . Application Scenario B
New:Mexico; Oxlahoma,"rexas. Southern:High' Plains (MLRA 77) .

Normal Probabll ity Analys, of Exposure Duratlon Concentratlons

Instantaneous

Weibul

: Recu’rrence

96-Hour Acute 21 -Day Chronic Annual Average :

Year. Run. -Conc. Year ' Run. ‘Conc.. '™ Year  Run . Conc. Year . Run. " Coric; Rank * Plotting Inlerval

o (ppb) 3 - {ppby " {ppb) . (ppb) ) _: " Position.. " " (Years)" .
1957 3 0.36 1957 3 036 7195737 035 . 1957 3 . 020 69 -65.09 s -
1982 1 0:34, 1982 1 034 ' 1982 1 -0.33. 1982 .1 ©.0.18 70, ., 66,04 15.

1962 2 0.33 1962 2 033. . 1962 2 032 1962 2 0.18 71 66.98 . 1.5.
1961 1 .0.33 1961 1 033 1961% 1 032 - 1967 1 -0.18 72 67.92 5
1976 - 1 032 197 1 . (032 1976 1 0.31 1976 '1 . 048’ 73 68,87 1.5

1956- 1. 032 1956 1 0.32 1956 1 031 . 1956 1 . 047 74 . 69.87 1.4
1967 -1 0.31- 1967 .1 0:31 1967 1 030 - 1967 1 047 75 . 7075 1.4
“978 3 0.31 1978 3 0:31 1978 % 030, 1978 3 017 76 ... 71,70 14
1963 3 0.29 1963 3 0.29 1963 3 028" " 1963 " 3 0:16 77 7264 14

1966 3 0.29 1966 3 . 028 1966 3 - 0.27 1949 1 0.15.. 78 - 7358 14
1949 1 0.28 1949 -1 . 028 1949 1 0:27 1966 . 3 ~,0.15 79, 7453 13
1982 3 027 1982 3:. p27 1982 3. 0.26 ;. 11982 3 015 80 7547 o3
1971 1 0.25 1971 1 0.25 1970 4 ° 0 0.24 1971 .1 0.14 81 . 76.42 13.
1957 2 0.24 1957 2 024 1957 20 023 1957 2 013 . .82 77.3. 13
S 19523 0.24 1952 -3 - © 024 1957 3 023 19523 0.13 83 7830 137
1959: 1. 0.20: 1959 1 0.20 1959 1 020" - 1959 1 011 84 7925 13.
1966 2' 0.18 1966 - 2 0.18 - 1966 2 .07, 1966 2 0:10 85 .80.19 1.2 p
1978 .2 017 71978 2 017 1978 2. 0.16 1978 2 008°  “86. " 81.13. 12
1969 3 0.16 196922 =0 006 - 1969 .2 0.16 1969 2 0.09 87. 7 82:08° 1.2
1973°°3 016 1973 3 0.16 1973 3. 0.15 1973 3 008 . . 88 8302 1.2
19700 3 015 - 1970. 3 0.15" 1970: 3 0.15-. 19703 008} . gy 83:96.:. 1.2

1961 3 015 . 1961 3 0.74 1953 1 014 - 1961 3 0.08 90°7 8491 . 12
‘1953 1 0.14- 1953 1 0.14. 1961 . 3 0.14 19531, 0,08 91 . 85.85 1.2
1955 3 0.13 1955 .3 013 1955 3 012 1955 .3 0.07 920 8679 1.2
1976 3 011" 1976 3 041 1976 3~ 011 . 51976 3 006" - 93 . 8774 . i

1975 2 0:10 1975 -2 0.10 1975 2 009 - 1975, 2 0.05 94 '8B6d 1.1

1954 2 0.10. 1954 2 009 - 19542  -~009 " 1954 2 0.05 95 - 89,62 (A
1958 3 0.09 1958, 3 0.09 1958 3" . 009" 1958 3 008 96 .. 90,57, 1.1

1983 1 0.09 1983 1 0.08 1983 .1 0.08 1983 1 005 97 . 915 1.1

1963 2 . 008 1963 2 0.08 1963 2 008 1963 2 005 . -.98'" 9345 SRR
1962 1 0.08: 1962 1 008 £ 1962 1 0.08 ... 1962. 1 0055 .99 9340 =14,
1977 1 /10.08° 1977, 1: ~0.08" 19771 0.08 " 19771 004" 100 | 9434 T
1968 1 ,0.08 1968 1 0.08" "~ 1968 1 0.07 1968 .1 004" - ‘101 9528 10
1979 3 0.08 1979 3 0.08 19793 S 0.07 1979 3 0.04 102 96,23 1.0 :
1964 3 . 007 1964 3" 0.07 1964 3 0.07 1964- '3 0.04 103 9747 REB N
1967 3. 007 1967 3 0.07 1967 3 0.07 1967 3 0.04 104 9811 105
1950 1 007 © 1950 1 0.07 1950 1 0.07 1950 1 0.04 105 “99.06 1.0°
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. midwestern corn belt

on numerous
samples with

Summary of USGS Reconnalsance studles‘
streams. (Post- appllcatlon

Table 9.

Qpropa21ne detectlon limit: of 0. 05 ug/1) .

_STATE

1 PostApp

‘»’Samples

'1989

.Detects

1990

' 'PostApp
Detects
‘Samples-

 PostApp
nDetectS‘

1994

Samples

tPostApp
‘Detects |
 Samples |-

1995

3 Highestv,A
‘Propazine
Detections

10/20

- '8/19

0/10

. 5/10

I 1
IL

L 6/28

5/10

3/9

6/8

0.64,
1.4,

0.51,
0.94,

IN |

15/21 |

- 8/8

1/8

;v2/8"

' 0:37,

‘0,27, 

- KS

3/4

1/1

1/2

B 2/

O 17,

O 15,

o o |o Jo

2 MN:; .'

1/14

;o/5f_\‘~

.1/3w; 

O 21

6i13}

MO

1/6

”20/1  |

‘1/1 |

o/3 |

t0in3,

0.07"

_NE

' 10/15

5:544/7  1

_5/6

5/6

170 58

0,47

0

;35J}€

‘OH

C8/13

3 8

O 83

  SD

°0/8,

0/1

”10/10"”

2/9 |

,14/9 _

57”23;‘u

None

1/9

Y,V10/4

" 0/4

” 0/4

O 37

Total

55/13

L739 9%)

“0136/66 :
(54 5% )L

14/52
(26. 9 )

'24/50.

(48 0% )

‘*hlghésﬁawere:z

: Note Of 301 sa
and Fall 1989
detections (0.23etg/hL
No ' pre- appllcaﬁrona
samples were cgilected 1n 1990,

1994

mplaﬁ callected.pre appllcatlon 1989
i@mmf&he 10 -states; ~there werecon
iinNE, 0.08 ug/L A1 KS,

mﬁm@les were - collected

or 19985,

,Np “3%,O394 E

~ﬂ199@ and B
hy_”propa21
sand 0507 ug/T  inaMO

1n01995+@nd.n0zFaB
594, o T




Table 10. Summar

y‘ofiﬁSGS:reéonnaisancé study on 67 midwestern corn
elt lakes and reservoirS‘Aprilv1993,through September 1993.°

 # Systems
‘Sampled

:VDeteCts/
- Samples

% Detects
DL =.

| 3 Highest Propazine
| Detectiong - (ug/L).

1/76

0.69

13/114

B
=

o0

@ R

- 0/53

(@)

.o

0.13, 011

None

7/90

o

(o 0)

Q/. 18’ ...

~0/65

o\e .

S -

None

0/75

o

lo

- None

|AR

0/92

o,

None

1 0/10

None: .

“3/63

O.‘.‘OFV'Z;, 0.

o le o o

. None o

NP IR o [Nl (o

- 2a/e46 |

v lo | o oo |o v o

'O,lS,Aiﬁi




Table 11. Propazine STORET Data
ri 'r‘ L . = ; - A . L v’
STATE | PROPAZINE PROPAZINE MAX IMUM
S | DETECTS/SAMPLE | DETECTION | PROPAZINE
5 | LIMITS (ug/L) | DETECTIONS
| = ' ] (ug/L)
Arkansas | |7 0/243 (0.0%) 0.01 . None
California 2/153 (1.3%) 0.1 ' 0.1, 0.1
Colorado 0/42 (0.0%) 0.1 None
Connecticut. 0/64 (0.0%) 0.05, 0.1 None
Delaware 2/47 (4.3%) 0.05 1 0.22, 0.11
Georgia "0/8  (0.0%) 0.05, 0.1 None
Hawaii 0/3 - (0.0%) 0.1 None
Iowa 0/32 (0:0%) 0.05, 20, 25 | - None
Idaho _0/5 - (0.0%) 0 "~ None
Illinois | 26/228 (11 4%) 0. 05 0. 10.29, 0.2, 0.2
' Indiana 6/43 (13.9%) 0.05, 0.1 0.11, 0.1, 0.1 |
Kansas (1) 70/3505 (2.o°y . 0.05, 0.1, 5.6, 4.9, 2.6, |
Yo f : 0.3, 1.2 1.8, 1.3, 1.1
‘Kansas (2) 20173505 (5. 7%) 0.05, 0.1, 105, 27, 20,
o : SR - 0.3, 1.2 15, 13, 13,
o 13, 12, 11,

. - - 9-71 9~219-1
‘Kentucky - 0/63  (0.0%) 0.1 None
Loulslana - 0/243 (0.0%) 0.05, 0.1 None
Maryland 5/188 (2.7%) 0.05, 0.1 0.1, 0.09
Mlssouer '9/160. (5.6%) 0.05, 0.1, 1.9, 0.8, 0.3

o - .- 0.3, 1.2 ' :
MMlSSlSSlppl_' 2/98 (2.0%) 0°.10 0.1, 0.1
Montana 0/3 (0.0%) 0.10 None I
North Carollna | 0/60 (0‘0°) 0.05, 0.10 None 1;
‘North Dakota 0/38 (0.0%) | 0.10 None
Nebraska | 129/853(15.1%) | 0.05, 0.1, ~ |[3.9, 3.4, 1.1,

) . e _10.3, 3.4, 20 |0.65, 0.63 . |

[LNe 0/21 (0.0%) . 0.10 None |




- (2)

'FAEn.e \\

CoNTimUEﬂf

STATE

PROPAZINE
‘| DETECTS/SAMPLE

PROPAZINE

| DETECTION
LIMITS (ug/L).

MAX IMUM
PROPAZINE
DETECTIONS .
(ug/L)

[onio

13/50’(26;0%)A

©0.05.

1 o0.57,

0.42,
0.23

3/111 (2 7%)

0

.3

Oklahoma-

| Oregon

0/42 (0.0%) |

0 1 ‘,‘\' :
0.1

‘None-

0.1, 0. T, 0. I]

;Pennsylvaniaf

68/1114 (6.1%) .

0.05,.

0.1,

13, 2

'._2‘31

2.6,
2.3,

4,
2.0

 South Carolina |

o/s,(o.o%y.

0.2, 1

None

South Dékota

. None

0/131'(0,d$)
0/6 (0.0%) -

Tennessee .

12/633 (1. 9 )

None

2 .1 7 1 .‘3 7

‘- O‘.’

4

FTexas
Utah

0/6 . (O 0%)

" 'None :

rgirglnla

0/67 (O 0% )

None

N

Washlngton

10/82 (0.0%)

None

| Wisconsin

1/171 (0.6%) |

CTOTAL (3)

479/8518(5.6%) |

el

(1) :
(2):

(13st
KS

Exoluding ail "K“
-Including as dete
not be detection limits.

(3) Total computed KS . (2) 1nstead of KS (1y.

de51gnat10ns from detects .
cts those "R de31gnatlons that may
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Tayble‘;fj 2. ACL_lte- aquatic risk quor'tvient‘s. v

| LC500r - HRP HRP. MRP  MRP  LRP  LRP
.| EC50  ~AerAp - GrApp AerAp - GrApp - AerAp = GrApp
Test Species - ] Uy  RQ 1 RQ . RQ__RQ RQ  RQ.
Dapniamagna . - | 5320  0.01 . 0.01 0.00 000 - 000  0.00
Bluegil | 4500 001 00 © 000 000 000 000
Mysid shrimp- - | 4200 . 001 00t. 000 000 000  .0.00
- Easternoyster | 3720 - o001 001 0.00 0.00 - - 000 ° 0.0
'Anabaena flosaquae | 180 025 . 030 009 ' 009 003 - 002
Lemma gibba - 100 045 054 016 016 - 006  0.04 \
- Selenastrum 29 156 1.8 055 056 020 0447
 Skeletonema costaty] 25 181 214 © 064 065 . 023 o016
- Naviculapelliculosa | 24 . 189 223 . o066 . o0es 024 016

=

P e ;'?‘?:j"-‘,‘ B

e

. i
M :
[
«
,
o
j:
I
17
!
|
I
1
I
- N— R




Table‘13-’Chf0niC aquatic risk quotients. 3

U GM-  HRP  HRP

. o ~ MATC  AerAp  GrApp
TestSpecies = (ug/L) RQ"  RQ

 MRP
 AerAp
RQ

| MRe
"G‘rApp-,;_ AerAp
_____RQ

_RQ

LRP

LRP |
- GrApp
" RQ

Sheepshead minnow - _ 8690, - 0.01 ~0.01

(Fathead minnow 940 = 005 005"
Mysid shrimp .~~~ 440 ~ 010 011
Daphniamagna =~ 250 = - 017 020

T 000

0.00

0.00"

0.00"

000
"0.00

- 000
0,00

0.00
- 0.00
0.00
0.00 -

000
-.0.00
- 000
1 0.00



Table 14. Drinking water risk q_“uo,ﬁents. o

Scenario -

| Lifetime ‘
- | DWHAL Ann.Avg.

Upper

10th %

‘Fivi'sk :
(Ug/L) - Quotient

% Years- R
rotations
AnnAvg. -

‘DWHAL

- High Runoff; \Aer.App:‘
High Runotf; Gr.App | :
Med Runoff: Aer.App|

~ Med Rungff: Gr.App
Low Runoff; Aer.App

10

10
10

Low Runoff; Gr. App

- 10

10

10

20.3
24
6.5
6.5

26

1.8,

2.03

2.4
0.65
0.65
0.26

018

28

38
3
i
0
0




