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Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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Figure 2-2
LOWESS Lines and Trend Lines Through Nitrate Data - Port of Morrow Farm 1

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp 2006trendanalysis pom trends&lowess_1.grf
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Figure 2-3
Nitrate Trends - Port of Morrow Farms

Third Trend Analysis of Food Processor Land Application Sites
in the LUBGWMA
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Figure 2-4
Average Nitrate Concentrations - Port of Morrow Farms

Third Trend Analysis of Food Processor Land Application Sites
in the LUBGWMA
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Figure 2-5
Site-Wide Trends - Port of Morrow Farm 1

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis pom alldatafarm1.grf

Note: The site-wide trends only include currently sampled wells.
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Figure 2-6
Upgradient vs. Downgradient Nitrate Comparisons

 Western Portion of Port of Morrow Farm 1
Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp 2006trendanalysis pom upvsdnFm1W.grf
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Figure 2-7
Upgradient vs. Downgradient Nitrate Comparisons

 Eastern Portion of Port of Morrow Farm 1 & Western Portion of Farm 3
Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis pom up vs dn Fm1 E & Fm 3 W.grf
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Figure 2-8
LOWESS Lines and Trend Lines Through Nitrate Data - Port of Morrow Farm 2

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis pom trends&lowess_2.grf
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Figure 2-9
Site-Wide Trends - Port of Morrow Farm 2

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis pom alldatafarm2.grf

Note: The site-wide trends do not include data from well MW-12s because 
there is not enough data from that well to calculate trends for each quarter.



Figure 2-10
LOWESS Lines and Trend Lines Through Nitrate Data - Port of Morrow Farm 3

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

10

15

20

25

30

35

40

45

50

55

60

65

N
itr

at
e 

(p
pm

)

ALL GRAPHS

LOWESS = solid line
Trend = dashed line

POM MW-19
Trend = 2.89 ppm/yr  (CL= 99%)

POM MW-22
Trend = 4.68 ppm/yr  (CL= 99%)

POM MW-20
Trend = -2.02 ppm/yr  (CL= 99%)

POM MW-23

Trend = -0.16 ppm/yr  (CL= 34%)

POM MW-21
Trend = 3.17 ppm/yr  (CL= 99%)

POM MW-24

Trend = 3.04 ppm/yr  (CL= 99%)

POM MW-25
Not evough data to calculate a trend



2002 2003 2004 2005 2006 2007 2008 2009 2010

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75
N

itr
at

e 
C

on
ce

nt
ra

tio
n 

(m
g/

l)

Nitrate Concentration (mg/l)
LOWESS line through all nitrate data
2002 through 2009 trend (2.29 mg/l per year; C.L. = 99%)
2005 through 2009 trend (1.17 mg/l per year; C.L. = 98%)

Figure 2-11
Site-Wide Trends - Port of Morrow Farm 3

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis pom alldatafarm3.grf

Note: The site-wide trends do not include MW-25 because it has not been sampled enough to calculate a trend for each season.



Figure 3-1
LOWESS Lines and Trend Lines Through Nitrate Data - ConAgra North Farm

Second Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp 2006trendanalysis lw alltrend&lowess_nf.grf
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Figure 3-2
Nitrate Trends - ConAgra North Farm

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis lw nftrends.srf
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EXPLANATION

The size of each symbol is proportional to the trend line slope:
Medium symbol = well with slope between 1 and 5 ppm/yr
Small symbols = wells with slopes between 0.5 and 1.0 ppm/yr
Very small symbols = wells with slopes less than 0.5 ppm/yr

Trends at MW-11, MW-12 & MW-13 are from 08/06 through 11/09
Trend at well MW-10 is from 01/96 through 11/09
Trends at all other wells are from 10/95  or 11/95 through 11/09
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Figure 3-3
Average Nitrate Concentrations - ConAgra North Farm

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis lw nftrends.srf

Circle
53

Circle
54

Circle
56

Circle
51

Circle
52

Circle
77

82

Storage
Lagoon

42.4 ppm
41.7 ppm

MW-10s
46.4 ppm
47.2 ppm

8.2 ppm
9.3 ppm

MW-3d

18.0 ppm
18.9 ppm

MW-2d 5.8 ppm
6.6 ppm

MW-9d

20.3 ppm
18.3 ppm

MW-1d

25.8 ppm
25.2 ppm

MW-4d
31.4 ppm
28.5 ppm

MW-5d

47.1 ppm
51.6 ppm

MW-8s 9.5 ppm
7.1 ppm

MW-6d

Approximate Scale (miles)

63.3 ppm
na

MW-12s

35.8 ppm
na

MW-13s

59.3 ppm
na

MW-11s

MW-7s

EXPLANATION

Average Nitrate Concentration greater than 40 ppm (3 wells) 

Average Nitrate Concentration is between 30 and 40 ppm (0 wells) 

Average Nitrate Concentration is between 20 and 30 ppm (2 wells) 

Average Nitrate Concentration is between 10 and 20 ppm (2 wells) 

Average Nitrate Concentration is between 5 and 10 ppm (3 wells) 

Average Nitrate Concentration is between 0 and 5 ppm (0 wells) 
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The symbols are color coded for the Aug-06 through 2009 timeframe.
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See Table 3-1 for the timeframe of sampling at each well.  
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Figure 3-4

Site-Wide Trends - ConAgra North Farm
Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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Figure 3-5
Upgradient vs. Downgradient Nitrate Comparisons - ConAgra North Farm Shallow Wells

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis lw up vs dn NFshallow.grf
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Figure 3-6
LOWESS Lines and Trend Lines Through Nitrate Data - ConAgra Madison Ranch
Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

MW-2
Trend = 0.0003 ppm/yr  (CL< 80%)

MW-7
Trend = 0.12 ppm/yr  (CL= 99%)

MW-11 (offsite well)
Trend = -0.13ppm/yr  (CL= 99%)

MW-15
Trend = 0.04 ppm/yr  (CL< 80%)

MW-3
Trend = 0.23 ppm/yr  (CL= 99%)

MW-8
Trend = 0.11 ppm/yr  (CL= 99%)

MW-12 / MW-17
Trend = 0.20 ppm/yr  (CL= 99%)

MW-16
Trend = 0.05 ppm/yr  (CL= 84%)

MW-4a
Trend = 0.001 ppm/yr  (CL< 80%)

MW-9
Trend = 0.36 ppm/yr  (CL= 99%)

MW-13
Trend = 0.35 ppm/yr  (CL= 97%)

MW-5 (offsite well)
Trend = -0.35 ppm/yr  (CL= 99%)

MW-6

Trend = 0.99 ppm/yr  (CL= 99%)

MW-10
Trend = -0.26 ppm/yr  (CL= 99%)

MW-14
Trend = 0.20 ppm/yr  (CL= 97%)



Figure 3-7
Nitrate Trends - ConAgra Madison Ranch

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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T3N
T2N

T3N
T4N

1
6

e: lub landapp thirdtrendanalysis l-w mrtrends.srf

MW-11  = Well ID
             = Trend line slope in ppm/yr
             = Confidence Level of trend line slope

Increasing Trend (9 wells)

Decreasing Trend
(1 onsite well and 2 offsite wells)

Flat Trend (0 wells)

Statistically Insignificant Trend (3 wells)

= Well Location

-0.13 ppm/yr
C.L. = 99%

EXPLANATION

The size of each symbol is proportional to the trend line slope:
Medium symbol = well with slope between 1 and 5 ppm/yr
Small symbols = wells with slopes between 0.5 and 1.0 ppm/yr
Very small symbols = wells with slopes less than 0.5 ppm/yr

Nitrate trend at well MW-3 is from 01/96 through 11/09
Nitrate trends at wells MW-4a, MW-5, MW-6, MW-7,
 MW-8, MW-9, MW-10, MW-11, MW-12/MW-17 are 
 from 11/95 through 11/09.
Nitrate trends at wells MW-13, MW-14, MW-15, and 
  MW-16 are from 09/09 through 11/09.

MW-4a
0.001 ppm/yr
C.L. < 80%

0.36 ppm/yr
C.L. = 99%

MW-9

0.12 ppm/yr
C.L. = 99%

MW-7
0.23 ppm/yr
C.L. = 99%

MW-3

0.0003 ppm/yr
C.L. < 80%

MW-2

0.11 ppm/yr
C.L. = 99%

MW-8

0.20 ppm/yr
C.L. = 99%

MW-12 /

0.99 ppm/yr
C.L. = 99%

MW-6

MW-5
-0.35 ppm/yr
C.L. = 99%

MW-10
-0.26 ppm/yr
C.L. = 99%

-0.13 ppm/yr
C.L. = 99%

MW-11

Approximate Scale (miles)

The gray area containing MW-5 and MW-11 received
wastewater from 1992 through 1998 but is no longer
part of the ConAgra permit.

MW-17

0.35 ppm/yr
C.L. = 97%

MW-13

0.20 ppm/yr
C.L. = 97%

MW-14 0.04 ppm/yr
C.L. < 80%

MW-15

0.05 ppm/yr
C.L. = 84%

MW-16



Figure 3-8
Average Nitrate Concentrations - ConAgra Madison Ranch

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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e: lub landapp 2006trendanalysis lw mr_averages.srf

MW-4a

0.9 ppm

2.3 ppm

MW-9

0.9 ppm

MW-7

4.7 ppm

MW-3

0.2 ppm

MW-2

5.6 ppm
MW-8

6.4 ppm

MW-12/MW-17

25.1 ppm

MW-6

MW-5

8.8 ppm

MW-10

6.5 ppm

7.4 ppm
MW-11

Approximate Scale (miles)

             = Well ID

             = Average nitrate conc. from Aug 2006 through 2009

             = Average nitrate conc. from about 1996 through 2009

= Well Location

EXPLANATION

Average Nitrate Concentration is between 40 and 50 ppm (0 wells) 

Average Nitrate Concentration is between 30 and 40 ppm (0 wells) 

Average Nitrate Concentration is between 20 and 30 ppm (1 well) 

Average Nitrate Concentration is between 10 and 20 ppm (0 wells) 

Average Nitrate Concentration is between 5 and 10 ppm
 (6 onsite wells and 2 offsite wells) 

Average Nitrate Concentration is between 0 and 5 ppm (6 wells) 

The gray area containing MW-5 and MW-11 received
wastewater from 1992 through 1998 but is no longer
part of the ConAgra permit.8.3 ppm

MW-13

3.4 ppm
MW-16

4.3 ppm
MW-14

5.2 ppm
MW-15

Nitrate averages in this figure are from two specific timeframes.
The symbols are color coded for the Aug-06 through 2009 timeframe.
See Table 3-3 for the timeframe of sampling at each well.

na

na

na

na

7.9 ppm

27.3 ppm

27.3 ppm
25.1 ppm

MW-6

MW-12 was damaged and replaced by well MW-17.

5.0 ppm

0.2 ppm
5.7 ppm na

7.0 ppm

0.9 ppm

4.9 ppm

1.9 ppm7.5 ppm
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LOWESS line through all nitrate data
MW-6
1995 through 2009 trend
 (0.09 mg/l; C.L. = 99%)
2005 through 2009 trend
(0.13 mg/l; C.L. = 99%)

Figure 3-9
Site-Wide Trends - ConAgra Madison Ranch

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp 2006trendanalsys lw all data mr 10well.grf

Note: The site-wide trends only include currently sampled onsite wells.
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Figure 4-1
LOWESS Lines and Trend Lines Through Nitrate Data - Simplot Plant Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA



MW-49

MW-21

Figure 4-2
Nitrate Trends - Simplot Plant Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

                 = Well ID
                 = Trend line slope in ppm/yr
                 = Confidence Level of trend line slope

Increasing Trend (4 wells)

Decreasing Trend (3 wells)

Flat Trend (0 wells)

Statistically Insignificant Trend (4 wells)

= Well Location

EXPLANATION

The size of each symbol is proportional to the trend line slope:
Large symbol = well with slope larger than 5 ppm/yr
Medium symbols = wells with slopes between 1 and 5 ppm/yr
Small symbols = wells with slopes between 0.5 and 1 ppm/yr
Very small symbols = wells with slopes less than 0.5 ppm/yr

The timeframes of nitrate trends in this figure vary from 11.25 yrs to 21 years.
See Table 4-1 for details.

e: lub landapp thirdtrendanalysis simplot plt_trends.srf

84

No longer
sampled

No longer
sampled

MW-50
-0.03 ppm/yr
C.L. = 99%

MW-16
No longer
sampled

MW-45
No longer
sampled

MW-20
No longer
sampled

MW-17
No longer
sampled

MW-18
No longer
sampled

MW-19
0.00 ppm/yr
C.L. < 80%

MW-12
-0.02 ppm/yr
C.L. < 80%

MW-10s
0.25 ppm/yr
C.L. = 99%

MW-10d
0.04 ppm/yr
C.L. < 80%

MW-57
No longer
sampled

MW-56
No longer
sampled

MW-11s
-0.15 ppm/yr
C.L. = 99%

MW-11d
0.03 ppm/yr
C.L. = 99%

MW-58
No longer
sampled

MW-13s
0.10 ppm/yr
C.L. = 92%

MW-13d
No longer
sampled

-2.97 ppm/yr
C.L. = 99%

MW-48

MW-46
0.10 ppm/yr
C.L. = 81%

MW-50
-0.03 ppm/yr
C.L. = 99%

MW-47
-0.13 ppm/yr
C.L. < 80%

MW-59
No longer
sampled

SR
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7

Umatilla River

Approximate Scale (miles)



MW-49

MW-21

Figure 4-3
Average Nitrate Concentrations - Simplot Plant Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

                 = Well ID
                 = Average Nitrate Concentration in ppm

= Well Location

EXPLANATION

Nitrate averages are from 1996 through 2009, the timeframe in which all wells
were installed and sampled.  The averages in Table 4-1 use all data since each
well was installed.  Concentrations marked "ns" are at wells no longer being sampled.

e: lub landapp thirdtrendanalysis simplot plt_averages.srf

84

ns

ns

MW-50
<1.0 ppm

MW-16
ns

MW-45
ns

MW-20
ns

MW-17
ns

MW-18
ns

MW-19
0.4 ppm

MW-12
22.3 ppm

MW-10s
6.2 ppm

MW-10d
0.6 ppm

MW-57
ns

MW-56
ns

MW-11s
11.0 ppm

MW-11d
1.34 ppm

MW-58
ns

MW-13s
14.3 ppm

MW-13d
ns

32 ppm
MW-48

MW-46
8.8 ppm

MW-50
<1.0 ppm

MW-47
16.4 ppm

MW-59
ns

SR
 20
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Umatilla River

Average Nitrate Concentration is between 40 and 50 ppm (0 wells) 

Average Nitrate Concentration is between 30 and 40 ppm (1 well) 

Average Nitrate Concentration is between 20 and 30 ppm (1 well) 

Average Nitrate Concentration is between 10 and 20 ppm (3 wells) 

Average Nitrate Concentration is between 5 and 10 ppm (2 wells) 

Average Nitrate Concentration is between 0 and 5 ppm (4 wells) 

Approximate Scale (miles)
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Figure 4-4
Site-Wide Trends - Simplot Plant Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis simplot alldataplantsite.grf

Note: This graph includes only 
onsite wells currently being sampled.

MW-13s

MW-48
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MW-19 (upgradient)
MW-50 (upgradient)
LOWESS Line Through Upgradient Data
MW-10s (downgradient)
MW-11s (downgradient)
MW-46 (downgradient)
LOWESS Line Through Downgradient Data

Figure 4-5
Upgradient vs. Downgradient Nitrate Comparisons - Simplot Plant Site Alluvial Wells

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

a

b

e: lub landapp 2006trendanalysis simplot up vs dn plant al.grf

Note: There are currently no upgradient alluvial wells that are unaffected
by facility operations. Therefore, upgradient flood plain wells are used for
comparison.  Because alluvial wells generally have higher nitrate
concentrations than floodplain wells, a hypothetical upgradient alluvial well
would likely exhibit slightly higher nitrate concentrationsthan those at
MW-19 and MW-50.
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Trend slope = 1.70 ppm/yr  (CL= 99%)

Figure 4-6
LOWESS Lines and Trend Lines Through Nitrate Data - Simplot Terrace Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis simplot alltrend&lowess_ter.grf

MW-15

Trend slope = 0.73 ppm/yr  (CL= 99%)

MW-22

Trend slope = 0.77 ppm/yr  (CL= 99%)

MW-38

Trend slope = 0.97 ppm/yr  (CL= 99%)

MW-39

Trend slope = -0.17 ppm/yr  (CL< 80%)

MW-40

Trend slope = 1.20 ppm/yr  (CL= 99%)

MW-51

Trend slope = 0.35 ppm/yr  (CL= 99%)

MW-52

Trend slope = -0.30 ppm/yr  (CL= 97%)

MW-53

Trend slope = -1.68 ppm/yr  (CL= 99%)

MW-54

Trend slope = 0.66 ppm/yr  (CL= 99%)
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Figure 4-7
Nitrate Trends - Simplot Terrace Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp trendtrendanalysis simplot ter_trnd.srf

                 = Well ID
                 = Trend line slope in ppm/yr
                 = Confidence Level of trend line slope

Increasing Trend (5 wells)

Decreasing Trend (2 wells)

Flat Trend (0 wells)

Statistically Insignificant Trend (1 well)

= Well Location

EXPLANATION

The size of each symbol is proportional to the trend line slope:
Large symbol = well with slope larger than 5 ppm/yr (0 wells)
Medium symbol = well with slope between 1 and 5 ppm/yr (3 wells)
Small symbol = well with slope between 0.5 and 1 ppm/yr (2 wells)
Very small symbol = well with slope less than 0.5 ppm/yr (3 wells)

Nitrate trends at wells MW-14 & 22 are from 11/88 through 02/09 or 11/09.
Nitrate trends at wells MW-39 & 40 are from 05/92 through 02/09 or 11/09.
Nitrate trends at wells MW-51, 52, 53, & 54 are from 02/96 through 02/09 or 11/09.
Nitrate trend at well MW-15 is from 11/88 through 02/98.

MW-40
1.20 ppm/yr
C.L. = 99%

MW-38
ns

MW-39
-0.17 ppm/yr
C.L. < 80%

MW-51
0.35 ppm/yr
C.L. = 99%

MW-52
-0.30 ppm/yr
C.L. = 97%

MW-14
1.70 ppm/yr
C.L. = 99%

MW-15
ns

MW-40
1.20 ppm/yr
C.L. = 99%

MW-54
0.66 ppm/yr
C.L. = 99%

MW-22
0.77 ppm/yr
C.L. = 99%

Storage
Lagoon

MW-53
-1.68 ppm/yr
C.L. = 99%

Approximate Scale (miles)

ns = Well not sampled since last trend analysis
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Figure 4-8
Average Nitrate Concentrations - Simplot Terrace Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis simplot ter_avg.srf

                 = Well ID
                 = Average Nitrate Concentration in ppm

= Well Location

EXPLANATION

Nitrate averages are from 1996 through 2009, the timeframe in which
all wells currently being sampled were installed and sampled.

MW-14
32.9 ppm

MW-38
ns

MW-39
19.5 ppm

MW-51
17.4 ppm

MW-14
34.1 ppm

MW-15
ns

MW-40
22.7 ppm

MW-54
21.0 ppm

MW-22
29.5 ppm

Storage
Lagoon

Average Nitrate Concentration greater than 40 ppm (1 well) 

Average Nitrate Concentration is between 30 and 40 ppm (1 well) 

Average Nitrate Concentration is between 20 and 30 ppm (4 wells) 

Average Nitrate Concentration is between 10 and 20 ppm (2 wells) 

Average Nitrate Concentration is between 5 and 10 ppm (0 wells) 

Average Nitrate Concentration is between 0 and 5 ppm (0 wells) 

MW-52
24.6 ppm

52.0 ppm
MW-53

Approximate Scale (miles)

ns = not sampled since last trend analysis
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Figure 4-9
Site-Wide Trends - Simplot Terrace Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis simplot alldataterracesite.grf

Note: This figure only contains data from currently sampled wells.
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MW-40 (upgradient)
MW-54 (upgradient)
LOWESS Line Through Upgradient Data
MW-22 (downgradient)
MW-52 (downgradient)
MW-53 (downgradient)
LOWESS Line Through All Downgradient Data
LOWESS Line Through Downgradient
 Wells MW-22 & MW-52

Figure 4-10
Upgradient vs. Downgradient Nitrate Comparisons - Simplot Terrace Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

a

b

e: lub landapp thirdtrendanalysis simplot up vs dn terrace.grf
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MW-23
Trend slope = 0.07 ppm/yr  (CL= 87%)
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Figure 4-11
LOWESS Lines and Trend Lines Through Nitrate Data - Simplot Expansion Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
MW-24
Trend slope = 0.20 ppm/yr  (CL= 98%)

MW-25
Trend slope = 0.25 ppm/yr  (CL= 99%)

MW-26
Trend slope = 0.51 ppm/yr  (CL= 99%)

MW-27
Trend slope = 0.41 ppm/yr  (CL= 99%)

MW-28
Trend slope = 0.56 ppm/yr  (CL= 99%)

MW-29
Trend slope = 0.22 ppm/yr  (CL= 99%)

MW-30
Trend slope = 0.55 ppm/yr  (CL= 99%)

MW-31
Trend slope = -0.18 ppm/yr  (CL= 98%)

MW-32
Trend slope = 0.05 ppm/yr  (CL< 80%)

MW-33
Trend slope = 0.16 ppm/yr  (CL= 99%)

MW-34
Trend slope = 0.05 ppm/yr  (CL< 80%)

MW-35
Trend slope = 0.07 ppm/yr  (CL< 80%)

MW-36
Trend slope = 0.14 ppm/yr  (CL= 92%)

MW-37
Trend slope = 0.66 ppm/yr  (CL= 99%)

MW-41
Trend slope = 0.61 ppm/yr  (CL= 99%)

MW-42
Trend slope = 0.75 ppm/yr  (CL= 99%)

MW-43
Trend slope = 0.56 ppm/yr  (CL= 99%)

MW-44
Trend slope = 0.10 ppm/yr  (CL= 93%)

MW-55

Trend slope = 0.30 ppm/yr  (CL= 99%)



Figure 4-12
Nitrate Trends - Simplot Expansion Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis simplot exp_trnd.srf 

SR
 2

07

84

                 = Well ID
                 = Trend line slope in ppm/yr
                 = Confidence Level of trend line slope

Increasing Trend (9 wells)

Decreasing Trend (1 well)

Flat Trend (0 wells)

Statistically Insignificant Trend (2 wells)

= Well Location

EXPLANATION

Nitrate trends at wells MW-23 & 29 are from 05/90 through 11/08 or 11/09
Nitrate trends at wells MW-31, 32, 33, 35, & 36 are from
 05/91 through 11/08 or 11/09
Nitrate trends at wells MW-41, 42, 43, & 44 are from 05/92 through
 11/08 or 11/09
Nitrate trend at well MW-55 is from 02/96 through 11/09

MW-23
0.15 ppm/yr
C.L. = 99%

MW-31
-0.18 ppm/yr
C.L. = 98%

MW-32
0.05 ppm/yr
C.L. < 80%

MW-33
0.16 ppm/yr
C.L. = 99%

MW-55
0.30 ppm/yr
C.L. = 99%

MW-24
ns

MW-23
0.15 ppm/yr
C.L. = 99%

MW-41
0.61 ppm/yr
C.L. = 99%

MW-26
ns

MW-27
ns

MW-25
ns

MW-28
ns

MW-29
0.22 ppm/yr
C.L. = 99%MW-30

ns

MW-42
0.75 ppm/yr
C.L. = 99%

MW-43
0.56 ppm/yr
C.L. = 99%

MW-37
ns

MW-44
0.10 ppm/yr
C.L. = 93%

MW-36
0.14ppm/yr
C.L. = 92%

MW-35
0.07 ppm/yr
C.L. < 80%

MW-34
ns

Approximate Scale (miles)

The size of each symbol is proportional to the trend line slope:
Large symbol = well with slope larger than 5 ppm/yr (0 wells)
Medium symbol = well wtih slope between 1 and 5 ppm/yr (0 wells)
Small symbol = well with slope between 0.5 and 1 ppm/yr (3 wells)
Very small symbol = well with slope less than 0.5 ppm/yr (9 wells)

  ns = not sampled since last trend analysis

The shaded area was removed from the Simplot Expansion site
 in March 2009.  Well MW-60 was installed in May 2009 to serve
 as a new downgradient well for the site.  Sampling wells within the
 shaded area was phased out between 2005 and 2009.

MW-60
not enough

data yet



Figure 4-13
Average Nitrate Concentrations - Simplot Expansion Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis simplot exp_avg.srf

SR
 2

07

84

                 = Well ID
                 = Average Nitrate Concentration in ppm

= Well Location

EXPLANATION

Nitrate averages are from 1996 through 2008, the
timeframe in which most wells were installed and sampled.

MW-55
17.0 ppm

MW-31
9.6 ppm

MW-32
7.9 ppm

MW-33
8.8 ppm

MW-55
17.5 ppm

MW-24
ns

MW-23
9.5 ppm

MW-41
12.2 ppm MW-26

ns
MW-27

ns
MW-25

ns
MW-28

ns

MW-29
7.8 ppm

MW-30
ns

MW-42
11.9 ppm

MW-43
8.0 ppm

MW-37
ns

MW-44
6.9 ppm

MW-36
7.0 ppm

MW-35
9.6 ppm

MW-34
ns

Average Nitrate Concentration greater than 40 ppm (0 wells) 

Average Nitrate Concentration is between 30 and 40 ppm (0 wells) 

Average Nitrate Concentration is between 20 and 30 ppm (0 wells) 

Average Nitrate Concentration is between 10 and 20 ppm (3 wells) 

Average Nitrate Concentration is between 5 and 10 ppm (9 wells) 

Average Nitrate Concentration is between 0 and 5 ppm (0 wells) 

Approximate Scale (miles)

MW-60
not enough

data yet

The shaded area was removed from the Simplot Expansion site
 in March 2009.  Well MW-60 was installed in May 2009 to serve
 as a new downgradient well for the site.  Sampling wells within the
 shaded area was phased out between 2005 and 2009.

ns = not sampled enough to calculate a representative average.
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Figure 4-14
Site-Wide Trends - Simplot Expansion Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis simplot alldataexpansionsite.grf

Note: The site-wide trends only include currently sampled onsite wells.
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Figure 4-15
Upgradient vs. Downgradient Nitrate Comparisons - Simplot Expansion Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

a

b

e: lub landapp simplot up vs dn expansion.grf



Figure 4-16
LOWESS Lines and Trend Lines Through Nitrate Data - Simplot Levy Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis simplot alltrends&lowess_levy.grf
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LOWESS = solid line
Trend = dashed line

HL-4
Trend = 0.93 ppm/yr  (CL= 99%)

HL-5

Trend = 4.75 ppm/yr  (CL= 99%)

L-6
Trend = 0.10 ppm/yr  (CL< 80%)

L-8
Trend = 0.0 ppm/yr  (CL= 99%)

L-9
Trend = -0.13 ppm/yr  (CL< 80%)

L-10
Trend = 0.70 ppm/yr  (CL= 99%)

L-11
Trend = 0.27 ppm/yr  (CL< 80%)

SP-1
Trend = -0.20 ppm/yr  (CL= 91%)



Figure 4-17
Nitrate Trends - Simplot Levy Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

             = Well ID
             = Trend line slope in ppm/yr
             = Confidence Level of trend line slope

Increasing Trend (3 wells)

Decreasing Trend (1 well)

Flat Trend (1 well)

Statistically Insignificant Trend (4 wells)

= Well Location

EXPLANATION

The size of each symbol is proportional to the trend line slope:
Large symbol = well with slope grateer than 5 ppm/yr
Medium symbol = well with slope between 1 and 5 ppm/yr
Small symbols = wells with slopes between 0.5 and 1.0 ppm/yr
Very small symbols = wells with slopes less than 0.5 ppm/yr

Nitrate trends at HL-3, HL-4, HL-5, L-9, L-10 & L-11 are from
 05/02 to 11/09.
Nitrate trend at L-6 are from 11/02 through 11/09
Nitrate trend at L-8 are from 08/02 through 11/09
Nitrate trend at SP-1 is from 02/03 through 11/09

Approximate Scale (miles)
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T3N
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Figure 4-18
Average Nitrate Concentrations - Simplot Levy Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

Nitrate averages are from 2003 through 2009,
the timeframe in which all wells were installed and sampled.
See Table 4-7 for average concentrations of entire time series.

Approximate Scale (miles)

Lexington - Echo Hwy

T3N
T2N
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48.7 ppm

L-9
22.8 ppm
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12.0 ppm
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1.0 ppm

L-6
2.1 ppm

HL-4
8.8 ppm

SP-1
16.7 ppm

EXPLANATION

Average Nitrate Concentration is between 40 and 50 ppm
(1 well) 

Average Nitrate Concentration is between 30 and 40 ppm
(0 wells) 

Average Nitrate Concentration is between 20 and 30 ppm
(1 well) 

Average Nitrate Concentration is between 10 and 20 ppm
(4 wells) 

Average Nitrate Concentration is between 5 and 10 ppm
(1 well) 

Average Nitrate Concentration is between 0 and 5 ppm
(2 wells) 

             = Well ID
             = Average Nitrate Concentration in ppm
             

= Well Location
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Figure 4-19
Site-Wide Trends - Simplot Levy Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis simplot alldatalevysite.grf

Note: The site-wide trends were calculated with one-half the detection limit for censored values.
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Figure 4-20
Upgradient vs. Downgradient Nitrate Comparisons - Simplot Levy Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis simplot upvsdnLevy.grf
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Figure 5-1
LOWESS Lines and Trend Lines Through Nitrate Data - Hermiston Foods Site

Third Trend Analysis of Food Processor Land Application Sites in the LUB GWMA
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Land Application
Site Installed 1990
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Approximate Scale (feet)
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Figure 5-2
Nitrate Trends - Hermiston Foods Site

Third Trend Analysis of Food Processor Land Application Sites in the LUB GWMA

MW-1   = Well ID
             = Trend line slope in ppm/yr
             = Confidence Level of trend line slope

Increasing Trend (3 wells)

Decreasing Trend (4 wells)

Flat Trend (0 wells)

Statistically Insignificant Trend (0 wells)

= Well Location

-0.13 ppm/yr
C.L. = 99%

EXPLANATION

-0.13 ppm/yr
C.L. = 99%

-0.09 ppm/yr
C.L. = 99%

-0.15 ppm/yr
C.L. = 96%

0.11 ppm/yr
C.L. = 99%

0.05 ppm/yr
C.L. = 91%

e: lub landapp thirdtrendanalysis hf trends.srf

-0.07 ppm/yr
C.L. = 88%

Nitrate trends at wells MW-1 through MW-4 are from 04/91 through 11/09
Nitrate trends at wells MW-5 through MW-6 are from 05/97 through 11/09

Poplar
Plantation
(Installed

1999)

MW-7
0.61 ppm/yr
C.L. = 99%

The size of each symbol is proportional to the trend line slope:
Large symbol = well with slope larger than 5 ppm/yr (0 wells)
Medium symbol = well wtih slope between 1 and 5 ppm/yr (0 wells)
Small symbol = well with slope between 0.5 and 1 ppm/yr (0 wells)
Very small symbol = well with slope less than 0.5 ppm/yr (7 wells)
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Figure 5-3
Average Nitrate Concentrations - Hermiston Foods Site

Third Trend Analysis of Food Processor Land Application Sites in the LUB GWMA

MW-3   = Well ID
             = Average nitrate concentration in ppm

Average Nitrate Concentration is between 40 and 50 ppm (0 wells) 

Average Nitrate Concentration is between 30 and 40 ppm (0 wells) 

Average Nitrate Concentration is between 20 and 30 ppm (0 wells) 

Average Nitrate Concentration is between 10 and 20 ppm (0 wells) 

Average Nitrate Concentration is between 5 and 10 ppm (6 wells) 

Average Nitrate Concentration is between 0 and 5 ppm (1 well) 

= Well Location

3.1 ppm

EXPLANATION

9.0 ppm

6.7 ppm

3.1 ppm

9.7 ppm

6.9 ppm7.8 ppm

Average concentrations at all wells are from Aug 2004 through Nov 2009
(the time frame in which all wells were installed and being sampled).
Average concentrations in Table 5-1 use all data since each well was installed.

e: lub landapp 2006trendanalysis hf avg.srf

Poplar
Plantation
(Installed

1999)

MW-7
6.7 ppm
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Nitrate Concentration (mg/l)
LOWESS line through all nitrate data
1991 through 2009 trend (-0.06 ppm/yr; C.L. = 99%)
2005 through 2009 trend (0.05 ppm/yr; C.L. < 80%)

Figure 5-4
Site-Wide Trends - Hermiston Foods Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis hermiston foods all data.grf

MW-7 was not installed and sampled until August 1994.  If data from MW-7 is excluded,
the 2005 through 2009 site-wide trend is the same as the 1991 through 2009 trend.
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Figure 5-5
Upgradient vs. Downgradient Nitrate Comparisons - Hermiston Foods

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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b

e: lub landapp thirdtrendanalysis hf up vs dn 3.grf
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MW-3 is an upgradient well with no associated downgradient well.
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Trend = 0.37 ppm/yr (CL= 99%)

Figure 6-1
LOWESS Lines and Trend Lines Through Nitrate Data - MorStarch Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

Trend = 0.28 ppm/yr (CL= 99%) Trend = -0.02 ppm/yr (CL= 99%) Trend = -0.001 ppm/yr (CL< 80%)

Trend = 0.07 ppm/yr (CL= 98%) Trend = 0.11 ppm/yr (CL= 99%) Trend = 0.08 ppm/yr (CL= 96%) Trend = 0.08 ppm/yr (CL= 99%)

Trend = 0.13 ppm/yr (CL= 99%) Trend = -0.01 ppm/yr (CL= 99%)



e: lub landapp thirdtrendanalysis staley trends.srf

Field A

Field B

Field C
Field D

Field E

Field F

Figure 6-2
Nitrate Trends - MorStarch Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

Approximate Scale (feet)

0 200 400 600

                 = Well ID
                 = Trend line slope in ppm/yr
                 = Confidence Level of trend line slope

Increasing Trend (5 wells)

Decreasing Trend (2 wells)

Flat Trend (0 wells)

Statistically Insignificant Trend (1 well)

= Well Location

EXPLANATION

Nitrate trends at wells MW-1S, 2S, 3S, 4S, & 5S are from 08/89 through 11/09
Nitrate trends at wells MW-6S, E1S, & E2S are from 04/94 through 11/09

ns = well not sampled since 1998; no trend recalculated.

MW-1S
0.37 ppm/yr
C.L. = 99%

MW-1S
0.37 ppm/yr
C.L. = 99%

MW-6S
0.08 ppm/yr
C.L. = 99%

MW-5S
0.08 ppm/yr
C.L. = 96%

MW-4S
0.11 ppm/yr
C.L. = 99%

MW-3S
-0.001 ppm/yr

C.L. < 80%

MW-2S
-0.02 ppm/yr
C.L. = 99%

MW-E2S
-0.01 ppm/yr
C.L. = 99%

MW-E1S
0.13 ppm/yr
C.L. = 99%

MW-1D
ns

MW-3D
ns

The size of each symbol is proportional to the trend line slope:
Large symbol = well with slope larger than 5 ppm/yr (0 wells)
Medium symbol = well wtih slope between 1 and 5 ppm/yr (0 wells)
Small symbol = well with slope between 0.5 and 1 ppm/yr (1 well)
Very small symbol = well with slope less than 0.5 ppm/yr (8 wells)



e: lub landapp thirdtrendanalysis staley averages.srf
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Figure 6-3
Average Nitrate Concentrations - MorStarch Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

Approximate Scale (feet)

0 200 400 600

                 = Well ID
                 = Average Nitrate Concentration in ppm
                

= Well Location

EXPLANATION

Nitrate averages are from April 1994 through November 2009,
 the timeframe in which most wells were installed and sampled.

See Table 6-1 for average values over the entire sampling period.

Sampling is no longer required at MW-1d and MW-3d.

MW-1S
9.0 ppm

MW-1S
10.6 ppm

MW-6S
4.0 ppm

MW-5S
5.4 ppm

MW-4S
3.9 ppm

MW-3S
1.2 ppm

MW-2S
0.8 ppm

MW-E2S
3.9 ppm

MW-E1S
5.6 ppm

MW-1D
ns

MW-3D
ns

Average Nitrate Concentration greater than 40 ppm (0 wells) 

Average Nitrate Concentration is between 30 and 40 ppm (0 wells) 

Average Nitrate Concentration is between 20 and 30 ppm (0 wells) 

Average Nitrate Concentration is between 10 and 20 ppm (1 well) 

Average Nitrate Concentration is between 5 and 10 ppm (2 wells) 

Average Nitrate Concentration is between 0 and 5 ppm (5 wells) 
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LOWESS line through all nitrate data
1989 through 2009 trend (0.03 mg/l per year; C.L. = 99%)
2005 through 2009 trend (-0.09 mg/l per year; C.L. = 99%)

Figure 6-4
Site-Wide Trends - MorStarch Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis staley all data.grf

Note: The site-wide trend includes only currently sampled wells.
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Figure 6-5
Upgradient vs. Downgradient Nitrate Comparisons - MorStarch Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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e: lub landapp thirdtrendanalysis staley up vs dn southside.grf
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Figure 7-1
LOWESS Lines and Trend Lines Through Nitrate Data - Snack Alliance Site

Third Trend Analysis of Food Processor Land Application Sites in the LUB GWMA

LOWESS = solid line
Trend = dashed line

Trend line slope = 0.20 ppm/yr  (CL= 97%)

MW-2
Trend line slope = -0.19 ppm/yr  (CL= 99%)

MW-3
Trend line slope = -0.35 ppm/yr  (CL= 99%)

MW-4

Trend line slope = -0.90 ppm/yr  (CL= 99%)
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Figure 7-2
Nitrate Trends - Snack Alliance Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

MW-2

MW-1

e: lub landapp thirdtrendanalysis snakcorp trends.srf

Effluent
Holding
Pond

MW-1   = Well ID
             = Trend line slope in parts per million per year
             = Confidence Level of trend line slope

Increasing Trend (1 well)

Decreasing Trend (3 wells)

Flat Trend (0 wells)

Statistically Insignificant Trend (0 wells)

= Well Location

0.20 ppm/yr
C.L. = 97%

EXPLANATION

Nitrate trends at wells MW-1 through MW-3 are from 11/94 through 11/09
Nitrate trends at well MW-4 is from 08/99 through 11/090 1000 2000

Approximate Scale (feet)

-0.19 ppm/yr
C.L. = 99%

0.20 ppm/yr
C.L. = 97%

-0.35 ppm/yr
C.L. = 99%

MW-3

-0.90 ppm/yr
C.L. = 99%

MW-4

IRRIGATION CANAL
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Figure 7-3
Average Nitrate Concentrations - Snack Alliance Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis snakcorp avg.srf

Effluent
Holding
Pond

             = Well ID
             = Average nitrate concentration in ppm

= Well Location

EXPLANATION

Nitrate averages are from August 1999 through November 2009, the 
time frame in which all wells were installed and being sampled.  The 
averages in Table 7-1 include all data from each well.0 1000 2000

Approximate Scale (feet)

Average Nitrate Concentration is between 40 and 50 ppm (0 wells) 

Average Nitrate Concentration is between 30 and 40 ppm (0 wells) 

Average Nitrate Concentration is between 20 and 30 ppm (0 wells) 

Average Nitrate Concentration is between 10 and 20 ppm (1 well) 

Average Nitrate Concentration is between 5 and 10 ppm (3 wells) 

Average Nitrate Concentration is between 0 and 5 ppm (0 wells) 

MW-4
13.6 ppm

MW-2
9.2 ppm

MW-3
8.0 ppm

MW-1
5.1 ppm

IRRIGATION CANAL

MW-1
4.5 ppm
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LOWESS line through all nitrate data
1994 through 2009 trend (-0.21 mg/l per year; C.L. = 99%)
2005 through 2009 trend (-0.21 mg/l per year; C.L. = 82%)

Figure 7-4
Site-Wide Trends - Snack Alliance Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

e: lub landapp thirdtrendanalysis snackcorp all data.grf

Note change in scale
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Figure 7-5
Upgradient vs. Downgradient Nitrate Comparisons - Snack Alliance Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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e: lub landapp thirdtrendanalysis snakcorp up v dn.grf
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Significant Insignificant All

88% of trends are between
2.0 to -0.50 ppm/yr

Figure 8-1
Summary of All Trends

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

50% of
 all trends

 are
between
-0.03 and

 0.6 ppm/yr

e: lub landapp 2006trendanalysis all trend bar & box graph.grf
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Figure 8-2
Trends at Wells Analyzed Three Times

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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