E,?%D B - 9/2,(%6

o UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
i N . WASHINGTON, D.C. 20460
(&
‘%‘W&J
OFFICE OF
PESTICIDES AND
TOXIC
SUBSTANCES

MEMORANDUM

* DATE: September 25, 1996
TO: Les Touart, Ph.D., Section Chief

Ecological Effects Branch
Environmental Fate and Eff

FROM: Ronald Parker, Ph.D.,
‘ ~Surface Water Section

Environmental Fate and 13)

ts Division

Ag:;ntal Enginee_r' |
ater Branch

THROUGH: Henry Nelson, Ph.D., Head " /g//«q&lzhrr\——

Surface Water'Sectlon

Environmental Fate. and Groung Wat Branch.

Henfy Jééoby,-Chief

"Environmental Fate And é/oun Water Bx

Environmental Fate and Effe

'Attached please’ find the. EFGWB reflned .surface water computer
" modelling report for Profenofos applled to cotton. :

Product Name: ggragron

\Common“ﬁameiw Profencfos

Type of Product; Acaracide, insecticide

Cpmpany'Name- Clba Gelqv
Chemical #: 1;1401
DP Barcode: _D2 -2822,‘D222825

3o

Purpose: _ To provide aquatic e;posure asgegsment for Profgngfgs

hr ‘h'PRZM~ computer model 1n
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- EEC Mode;liing Sux’mnarj}
CHEMICAL COMMON NAME: PROFENOFOS _ FORMULATION NAME: _CURACRON

RUNOFF MODEL:_PRZM2.3 ~  RECEIVING WATER MODEL:__ EXAMS 2.95
REGISTRANT (S) : _CIBA-GEIGY. MDDELLER RON PARKER DATE. 9/23/96

. CHEMICAL PARAMETERS:

HYDROLYSIS 74 pHS 108 DA pH7_ 62 D pH3_0.25 D AQU BHOTOL t% ST

. KOC 45000 KD__ = AEROBIC SOIL t¥_5.7 D ANEROBIC SOIL t¥% 8.7 D

AEROBIC AQUATIC t¥%_STAB ANAEROBIC AQUATIC t% STAB SOL__ 0,20

'VAPOR PRESSURE__6.7e&-09 . HENRYS LAW CONSTANT. . 1.83e-8

CROP SITE 1

LOCATION' ‘
CROP COTTOQ COUNTY, JACKSON STATE. S MLRA R134

SOIL SERIES__LORING TEXTURE §ILT LQAM
JUSTIFICATION - '

' MANAGEMENT-'
" TILLAGE TYPE_CONV- NOTTLL TILLAGE TIME_SPRING RESIDUES REMAININQ

APPLICATION METHOD__ AERIAL. SPRAY INCORPORATICN DEPTH__ 0.0
CROP DATES: PLANTING_25/4 EMERGENCE 1/5 MATURITY___7/9
HARVEST__22/3-  SPRAY DRIFT 5.0 % :

PESTICIDE . APPLICATION: .
RATE(LBS/AC) 1.00 DATES:1_1/8 2 7/8 3 13/8 4_19/8 5 5[ 6. 3 /8.

7 8 9 10 .- JUSTIFICATION_This is the. maximum annual

total gppllcat;gn of' 1.01bs and assumes 75% application efficiency.

RESULTS:

MAX TMUM DISSOLVED CONCENTRATIONT -~ TEN YEAR RETURN PERIOD (PPB)
POST LOAD' 5.93  96HOUR? _2.59 21DAY3 1,15 . 60DAY 0.15
90DAY _0.50 DAY DAY AVE RAIN (INCH/YEAR) _50.0.
AVE RUNOFF (IN/YEAR)_14.7 AVE EROSION (TONS/ACRE/YEAR)_
LOADING BREAKDOWN*: RUNOFF 14.6 % EROSION__ 1.3 % SP DRIFT 84.1 1 %

‘COMNTS:_ This is a high _exbosure gite for cotton.

1 MAX PEAK - MAXIMUM OF ALL POND ' CONCENTRATIONS DURING THE YEAR

CALCULATED IMMEDIATELY AFTER A RUNOFF OR SPRAY DRIFT
LOADING AND COMPLETE MIXING IN THE POND BUT BEFORE ANY
DEGREDATION OF THE LAST LOADING HAS TAKEN PLACE :

2 96 HOUR - MAXIMUM OF THE RUNNING AVERAGE CONCENTRATIONS OF ANY
CONSECUTIVE FOUR DAY PERIOD DURING THE YEAR

3 21'DAY - MAXIMUM OF THE RUNNING AVERAGE CONCENTRATIONS OF ANY

CONSECUTIVE TWENTY ONE DAY PERIOD DURING THE YEAR

4 VALUES REFER TO THE % OF EACH FORM OF ANNUAL LOADING IN THE YEAR
REPRESENTING THE ONE IN TEN YEAR EXCEEDENCE PROBABILITY
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- - MODELLING SUMMARY (Cotton)

This report describes the Tler IT estimated environmental
concentratlon (EEC) computer modelling .for Profenofos (Curacron)

use on cotton. The purpose of this analysis is to generate aquatic

exposure estimates for use in a. reflned ecological risk assdssment

for this chemical. This Tier II EEC" calculation uses a single

cotton site which represents a high exposure scenario for the use
of Curacron on this crop. The site 1s located in the MlSSlSSlppl
hills north of Jackson and would be expected to produce high’ runoff

~and soil erosion. Aerial spray application'is simulated. This is an -
area in the heart of the south-central cotton growing region and .

provides a site which contains a highly erodible soil and an very

“erosive rainfall. It is therefore ideal for modeling pesticides
which are . strongly adsorbed to the soil. All cotton cultural

practlces represented. are those legal under the conservation

s«compliance section of the Food S8ecurity Act. The weather and

agricultural practices are modelled at the site over 36 years so
that the ten year exceedence probablllty EEC at that 81te can be
estimated: : .

The EEC's generated in this analysis were-calculated'uSing

PRZM2 for simulating runoff from the agricultural field and EXAMS.

IT 2.94 for estlmatlng environmental fate and transport in surface

water. A summary of input values for both programs for this site is.

attached to this report in Tables. 1 and 2. The scenarios chosen
were cotton fields in Yazoo County, MlSSlSSlppl. The Loring silt

- loam soil is a C hydrologlc group so0il and is expected to produce

high runcff and er051on Copies of the PRZM2 input files are also

attached.

The EXAMS IT receiving water program was used to simulate.the
fate and transport of Curacron in the standard static pond. The one .
hectare by two meter pond which receives runoff from the -ten

hectare field has the characteristics of the Georgia pond which is

provided with  the EXAMS program, except_that it is a mode 23
.environment rather than a mode 2 environmental. The latitude and.

climatic regimes are similar and it  is. therefore believed that it

.18 not an unreasonable representation of a MlSSlSSlppl pond. The

‘simulation is carrled out at a pH value of 7. 0

"Calculations were made for one aerial spray appllcatlons on

cotton during May each year. .Five percent (5%) of the- appllcatlon
rate .ag spray drift directly to the pond is. assumed  in the
modelling. The Tier 2 upper tenth percentile EEC's are graphed and
listedrbelow,*The EEC'a have been calculated so that in any given

" year, there is a 10% probability that the maximum of the average

concentrations for each duration in that year will equal or exceed

the EEC at the site.
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Scenarios

- The MlSSlSSlppl hills scenario chosen was used to represent a
typical runoff site for Profenofos applied on cotton. The gite
represents a 10 hectare cotton field draining into a one hectare

j'statlc pond, 2 meters deep with no outlet. Cropplng and soils

information 'was confirmed by the local extension office. It is
assumed that losses out of the pond from evaporatlon and inflow
into the pond from rainfall and runoff are in balance. Basic data
on soils, methods of cotton culture and regimes of pesticide

-application have been provided by the Agricultural Research Service
" (ARS) and Natural Resources Conservation Service (NRCS) of USDA in

Mississippi and by the Yazoo county extension office. Data for the

- Loring silt loam was taken from the PIC database and the 1987

Natlonal Resources Inventory {NRI) .

' ThlS a is hydrologlc group C so;l and NRCS curve numbers were

'generated based on this grouping.. When the PRZM2 model is run with

curve numbers chosen from standard tables for row crops under this
scenarlo, the runoff volume is very small compared to the actual
runoff volume expected from USDA runoff studies conducted on this

-80il. The models were theréfore calibrated by raising the curve

numbers to glve a long-term average runoff of 30 percent of

- rainfall. This is reflective of USDA fielad experimental values

USLE soil loss ratios are based on plant.cover and were
developed with the Reviged Universal Soil Loss Eguation (RUSLE)
computer model. The scenaric assumes moderate crop residues remain
on the field after harvest and that weeds which normally grow in
the cotton fields in winter are not  removed and therefore provide
protection against erosion during that perlod Weeds are typically
killed with herbicide (Lindane or Roundup) just prior to plantlng

MLRA 134 weather data was taken from the NOAA weather station in -

Brownsville,  Migsissippi over the period between January 1948 and

December 1983. Averagé rainfall. is 50.0 inches per year. A total of -

29.4 percent of this becomes runoff in this 51mu1atlon.

Thls gimulation attempts to model cotton culture in. the hill

area of the county. Approx1mately forty percent of Yazoo county

agr:.cultural area is 1in the Delta region and the other sgixty -
percent ig in the hill regiom. Roughly 100,000 ‘acres in the hill
area is ‘planted in cotton. Slopes in the hlll area range from two
to six percent. Slope lengths as used in the Universal 8011 Loss
Equation (USLE) wvary from 75-150 feet. -

" The best cotton SOll in the hill reglon of Yazoo county,
Morganfleld silt loam, is very restricted in area. The most common
seil in the hill area 6f the’ county is the Loring silt loam and is:
used in this simulation. It is a very highly erodible soil with a
USLE K value of 0.49 and has a fragipan at a depth of about two
feet. Soil characterlstlcs are estimated by the PIC 1nput file
facility for PRZM for the Lorlng 8ilt loam.
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Cotton. culture . is restricted' by the provisions of the
.+ consgervation compliance portion of the Food Security Act. Loring.
silt loam has a tolerance (T) of three tons of soil loss per acre
. per year. The Act limits soil loss for cotton to 4T (four times the
tolerance value). Cotton farmers on Loring soil therefore are held .
to a long term’ average soil loss of 12 tons per acre per year based
on USLE calculations. Farmers achieve thig limit of soil loss
either through: conventional practices’ with terraC1ng {75%) or.
through a no-till scheme (6% and growing rapidly). One common
scheme is a rotation 1nclud1ng two yedrs of no-till followed by one
year of conventional cotton during which time the beds are rebuilt.
The latter scheme is the one modelled in this simulation because it
provides the worst legal case for soil erosion occurring one out of
every three years.

.. ‘The conservatlon compllance farm plan Wthh 1s llkely to
provide the least protection for aquatic resources is the
rotation of one year of conventional tillage with two years of
no-till., Heavier runoff and soil erosion are likely during the
years in which the conventional tlllage is practiced. USDA
runoff experiments on Loring soils in Mississippi show a water
yield of 27 percent from no-till soybeans and 35 percent - from
conventional soybeans. A rotation of one year of conventional
cotton followed by two years of no-till is modeled ‘in this -
~exercise. :

Environmental Fate’ Inputs

Envmronmental fate 1nputs to the PRZM2 ‘and - EXAMS II programs
are listed along with their sources in Tables 1 and 2 attached.
Hard copies of the input files are also attached.

Results

Modelling results are shown on the attached graphs and
_spreadsheet tables and are 1nclude in the EEC Modelllng Summary
' Sheets whlch follow.

v

Limitations of this Analysis

There are several factors whlch may limit the accuracy and
precision of thls“analys1s including the selection of the typical’
exposure scenarios, the quality of thHe input data, the ability of
the models to represent the real world and the number of years
that were modeled

Scenariog that are -selected for use in Tier II ' EEC.
calculations are ones likely to produce large concentrations in the’
aquatic environment . Bach scenario should represent a real site to
which the pesticide in gquestion is likely to be applied. Sites

- should be extreme enough to provide conservative estimates of the
-BEC, but not so extreme that the model cannot properly simulate the
fate and transport processes at the 51te. Currently, sites are

-~
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chosen by best professional Jjudgement tp represent sites which

generally_produce-EECfs larger than $0% of all sites uge for that
crop. ‘The EEC's in this analysis are accurate -only to. the ‘extent

\Limitatioﬁs in the models themselves may also represent a
limitation -on the quality of the analysis. While the models are .

-validated and well understood, no adequate validation has yet been

made of PRZM2 for the amourit of pesticide transported. in runoff
events for -all combinations of gites and pesticide fate
characteristics. Other limitations of the models include: inability
to handle withid site variation (spatial variability), lack of crop
growth algorithms, and overly simple soil ‘water transport
algorithms (ie. the "tipping bucket" method) . ,

A final limitation is that only thirty-six years of weather
data was available for the sgite. Consequently - there is

approximately 1 chance in 20 that the true 10% exceedence EEC's are

larger than the maximum EEC in the calculated in'the'analysis,
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“PEAK 96 HOUR

41,739 15.07
8.262  2.842
7.732 2.663
5.163 . 2.555

4.8159 2
4.358  1.6579

4.3029 1.656

3.8499  1.5079
3.597  1.493
3.414  1.4799

3.0639  1.4419

3.0489 1.441

3.0309 1.331

3.0099  1.3299
3.006 1.268
2.919 . 1.2369
2.912  1.1679
2.881  1.1509

2.8549 1.093
2.8529 1.065
2.8519 1.057
2.8489 1.047
2.8489  1.0439
2.848 1.021
2.847 1.004

2.845 0.99709
- 2.846  0.9911
2.846  0.9907 .
2.846  0.9839
2.846 0.9821
2,846 0.98099
2.846 0.98049
2.846 0.9798
2.845 0.9786°
2.845 0,9786
2.807  0.9786

1 in 10 Y EEC’s
5.9337 2.5874

Loading Breakdown

Spray Drift :

Dissolved in runof
Adsorbed to soil

21 DAY 60 DAY

4.036 2.1181
1.2219 0.79336
1.149% 0,76866

" 1.145 0.7485

¥.118 0.72132

0.9763 0.70175 "
0.9744 0.66666

0.929 0.65928
0.8984 0.63436
. 0.8935 0.63338
0.88469 0.62589
0.87759 0.62016
0.8635 0.61687
0.86009 0.61651
0.84469 0.61059

0.84109 0.60066 .

0.8063 0.592953
0.8058 0.5899
0.79849 0.58798
0.79439% 0.57914
0.7911r 0.57884
0.7896 0.57814

~0.78179 0.5745
0.7759% 0.57217

0.77369 0.56925
0.7667 0.56296
0.7644 0.56159

0.764  0.5585
0.7617 0.55882

0.7613  0.55771:

0.76069 0.55442
0.76019 0.55228
. 0.7601  0.5516

0.75969 0.55109 °

0.75869 0.55018
0.75969 0.5499¢

1.1465 ©.,75455

Percent.
84.1

l4.6

1.3

90 DAY

1.4123°

0742801
0.51268
0.49982

0.4809
0.46804
0.44454
0.43954
0.42298
0.4225
.41731
.41354
.41125
.41102
.40727
.40045
.39537

[+RelaNeloNeNoNel

0.392
0.38613

9.38591
0.38546

0.38301
0.38148
0.379%

.37439

0.373
.37265
.37181
.36978
.36837
.36789
.36778
.36726
.36686

D000 00O00 (oo

7

0.50368

.39327.

.37532

RANK

WOJO U WN R

EX PROB

0.027
0.054

0.081

0.108
0.135
0.162
0.189
0.216

0.243

0.270
0.297
0.324
0,351
0.378
0.405
0.432 -
0.459
0.486
0.514
0.541
0.568
0.595
0.622
0.649
0.676
0.703
0.730
0.757
0.784
0.811
0.838
0.865
0.892
0.919
0.946
0.973
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*¥% DRZM2 Version 2.3 Input Data File *%w
*** MSCOTTON.INP February 217,

1996 ***

*%k Agaume 3 Year rotatlon w/one year conventlonal tlllage & 2 years no- t111

Loring silt loam; MLRA P- 134

- Application Schedule: 6 aerial apps of 1. 00 1b a. 1/a, @ 75% eff w/5% drift

216

-Profenofos Koc:840 AeSM: T1/2= 3x1 9 days;
.842

010848
070848

© 130848
190848
1260848
" 310848
010849

- .Profenofos
0.750 0.150
1 ‘
0.45  0.40
3 .
i 0.20
L2 0.20
3 0.20
1 -
010548 070948
010549 070949
010550 (70950
" 010551 070951
- 010552 . 070952
" 010553 .070953
010554 - 070954
010555 070955
010556 070956
010857 Q070957
010558 070958
010559 070959
010560 070960
010561 070961
010562 070962-
010563 070963
' 010564 070964
010565 070965
" D10566 (0970966
010567 070967
010568 070968
. 010569 070969
010570 070970
.+ 010571 070971
010572 . 070972 -
010573 070973
010574 070974
010575 0709975
010576 070976
010577 070977
- 010578 070978
010579 070979
" .. 010580 070980
010581 070981
~ 010582 (070982
010583 070983

1

) oq:oc:oc;o

0
0.75

125.00,

'125.00
125.00 -

220948
220949
220850 -

220851
220952
220953

220954

220955

220956

220957

1220958

220959
220960
220961
220962
220963

220964

220965
220966

220967

220968

220969

220970
220971

220972
220973
220974 .
220875

220976

‘220977

220978
220979
220980
220981

1220982-

220983

-0

ocﬁc:qc:c:o

coocococooh
dc:ot:oé:c

£ 98.00

.842
842
.842
.842
.842
.B4z2

u’MrﬁuJM}JuJMPJUINFJbJMldlyth(HhJHlnh)HlﬂhJHdthHl»§JHLuh)H

17.00 1
10.00  5.80
98.00 3

'38.00 . 3

3.

99 93 92 .63 .16 .18
94. 84 83 .16 .13 .13
94 84 83 .16 .12 .09

‘Jackson County, M1551551pp1, Cotton
-3

AnSM: T1/2 3x2.9 days

'0.00
0.00
0.00

16
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- o~

MY

OI‘-‘HOD_OOOODOO

\’ AR
250882 0 0.
310882 0 0.
010883 t] 0
070883 0 0
130883 0 0
190883 0 0.
- 250883 0 0
310883 g, 0
2 1 0
‘ 0.00 0.693 0.
‘Loring silt loam; Hydrol
125,00 0.0 0
- 0.0 0.00. 0.00
3 ‘
1 . 10.00 1.600
0.1220 0.1220
0.10 0.294
2 10.00 1.600
0.0797  0.0797
. . 2.00 0.294
3 105.00 1.800
0.0797 0.0797
5.0 0.147
0 o
- YEAR 5
5 YEAR
" RFLX TSER
EFLX TSER
ESLS TSER
RUNF TSER
TSER

PRCP

B

ARRRN

0.842
0.842

0.842
G.842.

0.842
0.842

-0.842.

0.842

0 .0

0.294

0.000
0.094

0.254

'0.000

0.054
0.147

0.000"
. 0.087

.0E+05
.0E+(Q5
.0E+00
0E+00Q

.0E+00

© oRr op

oglc Group C;

0

oo

.000

160
.000

.160
.000

.174

YEAR

0 0
0.000

9.74

0.000
9.74
.0.000
1.46
5

YEAR 5

17,

AL R ot e ot 5
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Table 1.01.1 Chemical input'data for neutral molecule (Sp.#1)..
*** Chemical-specific data SET via "entry(-1)" - ‘
MWT: 3.74E+02 VAPR: ’1.90E-05 HENRY: 3.34E-07 KOW: o
KVO: : EVPR: - . EHEN: ~ . KOC: 8.40E+02

k%% Ton-specific data: Mentry (1, 1)"

~80L: - 2.80E+01 KPB: \ KPS'

‘ESOL: N KPDOC: = ' :

* k% React1v1ty of dlssolved spec1es. SET‘Vla "entry(l 1, 1)"

"KAH: 3.45E+01 EAH: KNH: 6.08E-03 ENH: ' : \
KBH: -2.30E+05 EBH: e - KRED:’ ' ERED:

- KBACW: ~ QTBAW: . KBACS: - QTBAS: o
*** Reactivity of solids-sorbed species: - "entry(2, 1, 1)"
KAH: 3.45E+01 EAH: . KNH: @ 6.08E<03 ENH: ’
KBH: 2.30E+05 EBH:. ~~~ , - *KRED: =~ = . ERED:

. KBACW: o QTBAW: ‘ KBACS: ' " QTBAS: . | ‘
*** Reactivity of "DOC“-complexed spec1es. . "entry(3, 1, .1)"

. KaH: 3.45E+01 ERH: S KNH: 6 O8E- 03 ENH:

- KBH: 2.30E+05 EBH: o  KRED: .~ . ERED:

KBACW: .~ QTBAW: ‘ KBACS: . . QTBAS: .
*** Reactivity of biosorbed species: "entry(4,; 1, 1)"
- KBACW: ' QTBAW: KBACS; . QTBAS:

Do you want to ‘inspect ‘the photolytlc process ‘data?
,Please enter Yes, No, or' QUlt > :

. ™




'LOADING SUMMARY FOR

Profenofos
YEAR RFLX EFLX ESLS RUNF PRCP DRIFT
PESTICIDE -  PESTICIDE ERODED RUNOEF " RAINFALL _SPRAY
- DISSCLVED IN ADSORBED ,TO  SOIL DEPTH DEPTH DRIFT TO
RUNOFF WATER ERODED’ SOIL L o POND
{KG/YR) (KG/YR) (TONS/YR) (CM/YR) (CM/YR) (KG/YR)
1948  .2912E-01 '.3995E-02  .1282E+03 . .4215E+02 - .1205E+03 -337
.1949  .1178E+00 - .9275E-02.  .1435E+03  ,4906E+02  .1530E+03 337
1950 .4532E-01  .2540E-02 ~ .9164E+02  .4002E+02 .1578E+03 .337°
1951 .7551E-02  .8077E-03 . .1061E+03  .3771E+02 .1155E+03 337
-1952 .1117E-01  .1302E-02  .8197E+02 . .2911E+02 . .1092E+03 - .337
1953 .6689E-02  .8729E-03  .3951E+02  .1712E+02  .1094E+03 - .337
‘1954  .5544E-03  .4718E-04  .6644E+02 .2643E+02  .9304E+02 .337
1955 © -.1013E-02 - '.6862E-04  .8651E+02  .3038E+02  .1076E+03 ~337
1956 - .1431E-01  .1523E-02 ~.6705E+02  .2958E+02  .1289E+03 .  .337
1957 .1266E+00  .1536E-01  .1875E+03 = .6682E+02  .1744E+03- -337
1958  .1728E-01 = .1281E-02  .1186E+03  .4233E+02 .1359E+03 -337
1959 -4972E-01 .4155E-02° .6006E+02: ..2892E+02. ,1359E+03°  .337
1960  .3504E-01  .4596E-02  .1120E+03 . .3834E+02- .1088E+03 .337
1961 . .4468E-02  .5860E-03  .7413E+02 .2695E+02 .1130E+03 .337
1962 ~ .1655E-01 - .1507E-02  .5042E+02  .2183E+02. .1173E+03 .337
1963  .5438E-02 -8177E-03 .~ .4220E+02 = .1489E+02 .6896E+02 .337°
1964  .1295E-01  .1388E-02  .1147E+03  .3872E+02 .1165E+03 -337
1965 . .2276B-01  .1111E-02 ..4730E+02 .2111E+02 .9804E+02 .337
1966  .9223E+00 - .7786E-01  .1358E+03  .4630E+02 .1169E+03 1337
1967  .1711E-01  .1233E-02 ~ .8948E+02  .3218E+02 .1264E+03 -337
1968  .5415E-02  .2218E-03  .B861E+02 .3996E+02 .= .1489E+03 .337
1969  .6695E-D1 . .9338E-02  .1153E3+03  .4329E+02  .1243E+03 o .337
1970 .1403E-02.  .3739E-03  .7864E+02  .2658E+02  .1084E+03 .337
1971 .1020E+00 ' .6095E-02  °.5455E+02  .2579E+02 = .1232E+03 .337
1972 .878BE-01  .1076E-01  .I1292E+03  .4187E+02 .1114E+03 -337
11373 .4243E-01° .1405E-02  .1925E+03  .6644E+02  .1876E+03 .337
1974 .3975E-01 . .2550E-02° .8696E+02 ..3688E+02  .1460E+03 337
1375 .3803E-01  .5525E-02  .6311E+02  .2586E+02  .1117E+03 337
1976  .2539E-01 . .2062E-02  .6267E+02  .2317E+02 = .1081E+03 .337
1977  .2800E-02 -1802E-03  .4117E+02  .2020E+02  .1156E+03 .337
1978  .1445E+00  .9449E-02  .2380E+03  .7505E+02 .1550E+03 .337
1979 .6488E-01  .4279E-02  .1427E+03  .5045E+02  .1566E+03" -337
1980  .1110E-02 -9203E-04  .3318E+02  .1652E+02  .9598E+02 .337
1981  .4782E-01  .7034E-02 '.1135E+03 ~ .3957B+02 .1163E+03 .337
1582 ..2342E-01  .2133E-02  .1387E+03  ,4635E+02  ,1531E+03 .337
YEAR RFLX EFLX ESLS. RUNF PRCP - DRIFT
(RG/YR) (KG/YR) (TONS/YR) (CM/YR) {CM/YR) . (KG/YR)
TOTAL  .2157E+01:- .1919E+00 ~ .3422E+04 . .1258E+04 .4369E+04 .337
AVERAGE .5993E-01  .5332E-02  .9505E+02  .3494E+02 -1214E+03 .337

‘MEAN LOADING DISSOLVED IN RUNOFF

'MEAN LOADING ADSORBED TO SEDIMENT =

= 14.90 PERCENT

1.33 PERCENT




= -

"MEAN LOADING FROM SFRAY DRIFT = 83.77 PERCENT

r

o

b
4






