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Water Basin      Departure            % of Water       Bas in           Departure            % of
Year        precip    from normal        normal Year      precip       from normal        normal
1992        inches     inches 1993      inches           inches  

Oct-91 3.73 1.41 161 Oct-92 0.78 -1.54 34
Nov-91 4.84 3.12 281 Nov-92 4.81 3.09 280
Dec-91 1.73 0.47 137 Dec-92 1.69 0.43 134
Jan-92 0.84 -0.16 84 Jan-93 0.97 -0.03 97
Feb-92 0.48 -0.57 46 Feb-93 1.26 0.21 120
Mar-92 1.44 -0.71 67 Mar-93 2.43 0.28 113
Apr-92 3.95 0.65 120 Apr-93 4.80 1.50 145

May-92 2.27 -1.77 56 May-93 3.72 -0.32 92
Jun-92 3.06 -1.74 64 Jun-93 8.01 3.21 167
Jul-92 5.11 0.68 115 Jul-93 6.99 2.56 158

Aug-92 2.56 -1.04 71 Aug-93 8.00 4.40 222
S ep-92 5.73 2.43 174 S ep-93 3.01 -0.29 91
T OT AL 35.74 2.77 108 T OT AL 46.47 13.50 141
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DISCHARGE

Total

acre-feet 37,278
millions cf 1,624
millions cm 46.0

Average

cfs 51.4
cms 1.45
mg/d 33.2
gpm 23,068

PRECIPITATION AND DISCHARGE

Precipitation 35.74 inches (908 mm)
Discharge 6.79 inches (172 mm)
Discharge as %
of precipitation 19%

NITRATE DISCHARGE

Concentration - mg/L    As NO3 As NO3-N

Flow-weighted mean 54.2 12.0
Mean of analyses 53.7 11.9

NO3-N output  Total N output

lbs - N 1,220,099 1,257,410
kg - N 553,333 570,254
lbs - N/acre 18.5 19.1

ATRAZINE DISCHARGE

Concentration - µg/L

Flow-weighted mean 0.22
Mean of analyses 0.22

Total output

lbs 22.5
kg 10.2
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DISCHARGE

Total

acre-feet 1,101,000
millions cf 47,960
millions cm 1,358

Average

cfs 1,517
cms 43.0
mg/d 980
gpm 680,830

PRECIPITATION AND DISCHARGE

Precipitation 35.74 inches (908mm)
Discharge 13.37 inches (340mm)
Discharge as %
of precipitation 37%

NITRATE DISCHARGE

Concentration - mg/L As NO3 As NO3-N

Flow-weighted mean 41.0 9.1
Mean of analyses 41.1 9.1

NO3-N output Total N output

lbs - N 27,244,063 29,644,014
kg - N 12,355,584 13,443,997
lbs - N/acre 27.6 30.0

ATRAZINE DISCHARGE

Concentration - µg/L

Flow-weighted mean 0.25
Mean of analyses 0.27

Total output

lbs 739
kg 335
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1991 1992
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug S ep

T OT AL  MONT HL Y
DISCHARGE

Acre-feet 1,892 4,537 4,674 3,306 2,645 2,759 4,663 3,443 2,451 2,337 1,915 2,656
Cubic feet
(millions) 82 198 204 144 115 120 203 150 107 102 83 116
Gallons
(millions) 617 1,479 1,523 1,077 862 899 1,520 1,122 799 762 624 866
Cubic meters
(millions) 2.3 5.6 5.8 4.1 3.3 3.4 5.7 4.2 3.0 2.9 2.4 3.3

AVERAGE
DISCHARGE

cfs 31 76 76 54 46 45 78 56 41 38 31 45
cms 0.9 2.2 2.2 1.5 1.3 1.3 2.2 1.6 1.2 1.1 0.9 1.3
mg/d 20 49 49 35 30 29 51 36 27 25 20 29

MAXIMUM

cfs 40 137 124 106 82 56 280 87 46 47 36 72
cms 1.1 3.9 3.5 3.0 2.3 1.6 7.9 2.5 1.3 1.3 1.0 2.0

MINIMUM

cfs 27 60 56 42 33 38 39 44 38 33 26 27
cms 0.8 1.7 1.6 1.2 0.9 1.1 1.1 1.2 1.1 0.9 0.7 0.8

1991 1992
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug S ep

Flow weighted
mean NO3
concentration,
in mg/L; 44 58 63 55 49 47 52 60 53 50 52 53
as NO3-N 9.8 13.0 14.1 12.3 10.9 10.4 11.5 13.2 11.9 11.2 11.5 11.7

Mean of NO3
analyses,
in mg/L; 44 62 64 56 51 47 53 58 53 51 51 55
as NO3-N 9.7 13.8 14.3 12.4 11.3 10.5 11.7 12.9 11.7 11.2 11.4 12.2

T otal monthly
NO3-N output,
thousands lbs 51 160 179 111 78 78 146 124 79 71 60 82

T otal monthly
NO3-N output,
thousands kg 23 73 81 50 36 35 66 56 36 32 27 37



��

������
�������	
�������
��������
���"3�����	�
������
��	��4�
0���5�6�
����,�
��
-�����
����
����!�

1991 1992
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug S ep

Flow weighted
mean NO3
concentration,
in mg/L; 33 42 50 49 35 36 39 38 42 39 39 36
as NO3-N 7.3 9.4 11.1 10.9 7.8 8.0 8.7 8.4 9.3 8.7 8.7 8.0

Mean of NO3
analyses,
in mg/L; 33 49 51 52 37 39 39 37 42 38 39 37
as NO3-N 7.2 10.8 11.4 11.5 8.1 8.6 8.6 8.2 9.4 8.5 8.7 8.2

T otal monthly
NO3-N output,
thousands lbs  745 3,469 5,913 2,472 1,801 2,933 4,026 2,009 1,279 1,265 777 1,275

T otal monthly
NO3-N output,
thousands kg 338 1,573 2,355 1,121 817 1,330 1,826 911 580 574 353 578
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1991 1992
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug S ep

Flow-weighted
mean atrazine
concentration, 
in  µg/L 0.21 0.30 0.22 0.19 0.19 0.16 0.17 0.25 0.29 0.30 0.20 0.18

Mean of
atrazine
analyses ,
in  µg/L 0.21 0.31 0.21 0.17 0.18 0.16 0.15 0.25 0.32 0.29 0.20 0.18

T otal monthly
atrazine output,
lbs 1.1 3.8 2.8 1.7 1.4 1.2 2.1 2.3 1.9 1.9 1.1 1.3

T otal monthly
atrazine output,
grams 491 1,700 1,281 763 633 534 952 1,059 878 860 481 580
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1991 1992
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Flow-weighted
mean atrazine
concentration, 
in  µg/L 0.29 0.31 0.23 0.18 0.22 0.17 0.21 0.18 0.31 0.51 0.30 0.32

Mean of
atrazine
analyses,
in  µg/L 0.39 0.22 0.17 0.21 0.21 0.12 0.17 0.28 0.43 0.66 0.20 0.21

T otal monthly
atrazine output,
lbs 29.1 114 106 41.9 50.8 62.5 96.5 42.9 43.0 74.2 27.0 51.1

T otal monthly
atrazine output,
kg 13.2 51.6 48.3 19.0 23.1 28.4 43.8 19.4 19.5 33.7 12.2 23.2
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DISCHARGE

Total

acre-feet 58,186
millions cf 2,535
millions cm 71.7

Average

cfs 80.4
cms 2.28
mg/d 52.0
gpm 36,084

PRECIPITATION AND DISCHARGE

Precipitation 46.47 inches (1,180 mm)
Discharge 10.59 inches (269 mm)
Discharge as %
of precipitation 23%

NITRATE DISCHARGE

Concentration - mg/L    As NO3 As NO3-N

Flow-weighted mean 51.1 11.4
Mean of analyses 54.0 12.0

NO3-N output  Total N output

lbs - N 1,796,013 1,916,838
kg - N 814,518 869,314
lbs - N/acre 27.2 29.1

ATRAZINE DISCHARGE

Concentration - µg/L

Flow-weighted mean 0.27
Mean of analyses 0.23

Total output

lbs 42.0
kg 19.1
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DISCHARGE

Total

acre-feet 2,103,000
millions cf 91,607
millions cm 2,593

Average

cfs 2,905
cms 82.3
mg/d 1,878
gpm 1,303,764

PRECIPITATION AND DISCHARGE

Precipitation 46.47 inches (1,180mm)
Discharge 25.53 inches (648mm)
Discharge as %
of precipitation 55%

NITRATE DISCHARGE

Concentration - mg/L As NO3 As NO3-N

Flow-weighted mean 25.6 5.7
Mean of analyses 31.0 6.9

NO3-N output Total N output

lbs - N 32,447,979 44,290,241
kg - N 14,715,637 20,086,277
lbs - N/acre 32.8 44.8

ATRAZINE DISCHARGE

Concentration - µg/L

Flow-weighted mean 0.59
Mean of analyses 0.30

Total output

lbs 3,386
kg 1,535
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1992 1993
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

T OT AL  MONT HL Y
DISCHARGE

Acre-feet 2,075 2,633 3,614 3,146 2,143 6,851 7,991 6,145 4,845 8,436 5,723 4,583
Cubic feet
(millions) 90 115 157 137 93 298 348 268 211 367 249 200
Gallons
(millions) 676 858 1,178 1,025 698 2,233 2,604 2,003 1,579 2,749 1,865 1,494
Cubic meters
(millions) 2.6 3.2 4.5 3.9 2.6 8.4 9.9 7.6 6.0 10.4 7.1 5.7

AVERAGE
DISCHARGE

cfs 34 44 59 51 39 111 135 100 82 137 93 77
cms 1.0 1.2 1.7 1.4 1.1 3.1 3.8 2.8 2.3 3.9 2.6 2.2
mg/d 22 28 38 33 25 72 87 65 53 89 60 50

MAXIMUM

cfs 41 96 74 64 44 474 227 190 280 375 215 99
cms 1.2 2.7 2.1 1.8 1.2 13.4 6.4 5.4 7.9 10.6 6.1 2.8

MINIMUM

cfs 27 27 48 43 34 34 91 54 49 88 50 60
cms 0.8 0.8 1.4 1.2 1.0 1.0 2.6 1.5 1.4 2.5 1.4 1.7
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1992 1993
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug S ep

Flow-weighted
mean NO3
concentration,
in mg/L; 53 55 61 58 53 28 49 54 55 56 50 57
as NO3-N 11.9 12.2 13.7 13.0 11.7 6.2 10.8 12.0 12.3 12.5 11.1 12.7

Mean of NO3
analyses,
in mg/L; 53 58 61 58 53 37 53 54 56 60 53 57
as NO3-N 11.8 12.9 13.6 12.9 11.8 8.2 11.8 12.0 12.4 13.3 11.8 12.7

T otal monthly
NO3-N output,
thousands lbs 67 88 134 111 68 115 236 202 162 288 172 154

T otal monthly
NO3-N output,
thousands kg 30 40 61 50 31 52 107 91 73 131 78 70
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1992 1993
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Flow-weighted
mean NO3
concentration,
in mg/L; 35 35 36 36 36 13 24 30 30 30 16 29
as NO3-N 7.8 7.8 7.9 8.0 8.0 2.9 5.4 6.6 6.7 6.6 3.5 6.4

Mean of NO3
analyses,
in mg/L; 32 41 38 37 36 21 29 29 33 31 19 29
as NO3-N 7.1 9.1 8.4 8.2 8.0 4.7 6.4 6.4 7.3 6.9 4.2 6.4

T otal monthly
NO3-N output,
thousands lbs 706 1,955 1,694 990 698 1,813 5,559 3,516 4,007 6,419 3,020 2,069

T otal monthly
NO3-N output,
thousands kg 320 887 768 449 317 822 2,521 1,595 1,817 2,911 1,370 938

1992 1993
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug S ep

Flow-weighted
mean atrazine
concentration, 
in  µg/L 0.15 0.15 0.13 0.07 0.12 0.22 0.15 0.14 0.69 0.56 0.23 0.16

Mean of
atrazine
analyses,
in  µg/L 0.15 0.14 0.10 0.06 0.12 0.15 0.15 0.15 0.82 0.38 0.23 0.16

T otal monthly
atrazine output,
lbs 0.9 1.1 1.3 0.6 0.7 4.2 3.3 2.4 9.1 12.9 3.6 2.0

T otal monthly
atrazine output,
grams 389 489 581 265 324 1,885 1,487 1,096 4,119 5,868 1,647 906
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1992 1993
Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

Flow-weighted
mean atrazine
concentration, 
in  µg/L 0.18 0.26 0.15 0.12 0.13 0.26 0.29 0.24 0.91 1.58 0.59 0.28

Mean of
atrazine
analyses,
in  µg/L 0.16 0.17 0.12 0.13 0.11 0.25 0.15 0.17 1.10 0.66 0.28 0.28

T otal monthly
atrazine output,
lbs 16.6 64.1 32.3 15.1 11.0 160 296 126 545 1,524 505 90.6

T otal monthly
atrazine output,
kg 7.5 29.1 14.6 6.8 5.0 72.5 134 57.4 247 691 229 41.1
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Water Year  

          

82 83 84 85 86 87 88 89 90 91 92 93  

Pesticide        

common chemical  % detections % detections

name   maximum concentrations, ug/L (total record)

        

Herbicides        

    atrazine 100% 100% 100% 100% 99% 100% 75% 88% 100% 100% 100% 94% 96%
2.5 5.1 10.0 6.1 1.4 0.7 0.4 3.3 8.2 16.0 1.0 2.5

    alachlor 16% 28% 23% 14% 7% 2% nd 18% 18% 18% 3% 4% 13%

0.2 0.6 4.0 5.0 0.7 0.1 nd 0.2 0.9 5.5 0.6 1.5

    cyanazine 32% 26% 21% 15% 3% 5% 3% 31% 35% 13% 5% 8% 16%

0.7 1.2 1.7 4.6 0.1 0.1 1.0 3.0 0.9 2.6 0.5 1.9

    metolachlor na 4% 17% 4% 4% nd nd 6% 8% 4% 2% 6% 5%

na 0.6 4.5 4.6 0.6 nd nd 0.2 0.6 2.2 0.2 0.9

    metribuzin na na na 1% nd nd nd nd nd nd nd nd <1%

na na na 3.6 nd nd nd nd nd nd nd nd

    2,4-D na na na 1% nd na na na na na na na <1%

na na na 0.2 nd na na na na na na na

Insecticides

    fonofos na 1% 8% nd nd nd nd nd nd nd nd nd <1%

 na 0.1 0.3 nd nd nd nd nd nd nd nd nd  

na- not analyzed;   nd- not detected  
 

T he following compounds were not detected: butylate, pendimethalin, trifluralin, 

    chlorpyrifos, diazinon, ethoprop, malathion, parathion, phorate, and terbufos;

    2,4,5-T , 2,4,5-T P, acifluorfen, chloramben, and dicamba.
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Water Year

82 83 84 85 86 87 88 89 90 91 92 93

Precipitation:

   water inches 34.0 44.5 32.8 35.8 36.7 32.0 22.9 24.3 37.9 47.3 35.7 46.5

Groundwater discharge (Q) to the T urkey River:

   mean Q, cfs 51.4 56.9 45.3 35.2 42.0 35.4 35.8 17.6 24.1 58.7 51.4 80.4

   total Q, inches 6.8 7.5 5.9 4.6 5.5 4.6 4.7 2.3 3.2 7.7 6.8 10.6

      acre-feet, 1000s 37.4 41.4 32.7 25.1 30.3 25.5 26.0 12.7 17.5 42.5 37.3 58.2

Nitrogen discharged with groundwater:

   flow-wtd mean concentration, mg/L

      as nitrate (NO3) 39 46 43 31 43 41 43 25 37 56 54 51

      as nitrate-N (NO3-N) 8.8 10.3 9.7 7.0 9.7 9.1 9.5 5.7 8.2 12.5 12 11.4

      ammonia-N* * * * * 0.1 0.1 0.1 0.6 0.1 0.1 0.1 0.2

      organic-N* * * * * 0.5 0.2 0.3 0.8 0.6 0.9 0.3 0.6

   nitrogen load:

      (nitrate-N + nitrite-N)

      1,000s lbs-N 873.0 1,150 843.4 476.8 796.8 636.1 672.0 194.9 388.5 1,446 1,220 1,796

      lbs-N/acre 13.2 17.4 12.8 7.2 12.1 9.6 10.2 3.0 5.9 21.9 18.5 27.2

      (for total basin area)

Atrazine discharged with groundwater:

   flow-wtd mean concentration,

      atrazine, ug/L 0.31 0.28 0.45 0.70 0.35 0.25 0.13 0.61 1.06 1.17 0.22 0.27

   atrazine load;

      lbs  - atrazine 14.2 31.2 40.0 47.6 29.0 17.6 9.2 21.2 50.0 135.0 22.5 42.0

* Prior to WY 1986 ammonia-N and organic-N were not analyzed frequently enough to calculate

  annual flow-weighted means.
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