Figure 1-1
Location and Boundaries of Lower Umatilla Basin Groundwater Management Area
Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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Figure 1-2
Location of Food Processor Land Application Sites in the LUBGWMA
Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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Figure 2-1
Well Locations and Surface Water Bodies - Port of Morrow Farms
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

EOM MW-2
Irend =0.56 ppm/yr (CL= 99%)

EOM MW-3
Irend =0.33 ppm/yr (CL=99%)

H'ﬂ\\ﬂ\\?\\\

POM MW-5
Irend = 0.05 ppm/yr (CL< 80%)

EOM MW-6
Irend =-0.03 ppm/yr (CL=82%)

L\\\L\\\\J_J_i\\\\\\\\\

EOM MW-9
Irend =0.95 ppm/yr (CL=99%)
L -

— ,

EOM MW-10
Irend =0.69 ppm/yr (CL=99%)

EOM MW-3a
| Trend = 0.06 ppm/yr (CL< 80%)

EOM MW-7
Irend =1.52 ppm/yr (CL=99%)

~ ”
B ”

7

POM MW-11

| _Trend = 0.59 ppm/yr (CL= 99%)

POM MW-SP2
I -—
 — §

| Trend =-0.42 ppm/yr (CL=98%)

45
ALL GRAPHS
40 [—
35 —
€30 [
b LOWESS = solid line
©20 Trend = dashed line
15
10—
5 —
HEREEEEE NN
N~ (2] o) [s2] © o] o oM n ~ [ )=}
SEEEEELEEEEEEER SRR



Figure 2-3
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Average Nitrate Concentrations - Port of Morrow Farms MW-26 MW-23
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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
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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
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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
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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
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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
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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
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Figure 2-11

Site-Wide Trends - Port of Morrow Farm 3
Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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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
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Figure 3-2

Nitrate Trends - ConAgra North Farm

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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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
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Nitrate Concentration (mg/l)
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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
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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
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Nitrate Trends - ConAgra Madison Ranch

Figure 3-7

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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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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Figure 3-9

Site-Wide Trends - ConAgra Madison Ranch
Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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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
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Figure 4-2
Nitrate Trends - Simplot Plant Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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Figure 4-3
Average Nitrate Concentrations - Simplot Plant Site
Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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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
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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
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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
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Figure 4-7
Nitrate Trends - Simplot Terrace Site
Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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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
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Figure 4-10
Upgradient vs. Downgradient Nitrate Comparisons - Simplot Terrace Site
Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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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
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Figure 4-12
Nitrate Trends - Simplot Expansion Site
Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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Figure 4-13
Average Nitrate Concentrations - Simplot Expansion Site
Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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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
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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
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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
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Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA

Figure 4-17
Nitrate Trends - Simplot Levy Site
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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
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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

= . . ° °

- O Nitrate Concentration (mg/l) e O ® ®

T LOWESS line through all nitrate data *

I o HL-5 ) ® o ¢

7| |=» e» e e 2002 through 2009 trend (0.3 mg/l per year; C.L. = 99%) ®

] 2005 through 2009 trend (0.25 mg/I per year; C.L. = 99%)

_| Note: The site-wide trends were calculated with one-half the detection limit for censored values. o

= °

- L L I °

] ® @

= [ ®

— O

e e ° 8

] O

= o ©® o ©® ° o

] O o

— O

] © O o

- ® q ©

— O @) O

= 4 o ©008©O OOOOOO o000 o0, o

— O O @)

. O O O o O O g

- 8 © 95 C o 0 5 8 o O

4 & 8 o g © 8 o 28 8 g © o 8 o © P

o o 8 8 8 o8 o © O O

_ O

© 080000 °%°%g @%©Q8 80800 o O

1 () o o o O O O @)

i O O O O O @) o O O o O O

- ©0000888800088868°9°80800880083888
T ‘ 1 ‘ 1 ‘ 1 ‘ T ‘ T ‘ 1 ‘ [ ‘

2002 2003 2004 2005 2006 2007 2008 2009 2010

e: lub landapp thirdtrendanalysis simplot alldatalevysite.grf



Figure 4-20
Upgradient vs. Downgradient Nitrate Comparisons - Simplot Levy Site
Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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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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Figure 5-2
Nitrate Trends - Hermiston Foods Site
Third Trend Analysis of Food Processor Land Application Sites in the LUB GWMA
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The size of each symbol is proportional to the trend line slope:
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Very small symbol = well with slope less than 0.5 ppm/yr (7 wells)

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

18 —  Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
17 — Explanation
0 Nitrate Concentration (mg/l)
16 — LOWESS line through all nitrate data
e e e» e 1991 through 2009 trend (-0.06 ppm/yr; C.L. = 99%)
15 — 2005 through 2009 trend (0.05 ppm/yr; C.L. < 80%)
@) MW-7 was not installed and sampled until August 1994. If data from MW-7 is excluded,
14 — 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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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
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Figure 6-2

Nitrate Trends - MorStarch Site
Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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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)

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.




Average Nitrate Concentrations - MorStarch Site

Figure 6-3

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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o 44
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-¢- = Well Location

MW-1S | =Well ID
9.0 ppm | = Average Nitrate Concentration in ppm

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.
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Figure 6-4
Site-Wide Trends - MorStarch Site

25 — Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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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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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
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Figure 7-2

Nitrate Trends - Snack Alliance Site
Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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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 11/09
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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
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‘ Nitrate averages are from August 1999 through November 2009, the
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0 1000 2000 averages in Table 7-1 include all data from each well.
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Figure 7-4
Site-Wide Trends - Snack Alliance Site

Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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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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Nitrate Trend (ppm/yr)

Figure 8-1
Summary of All Trends
Third Trend Analysis of Food Processor Land Application Sites in the LUBGWMA
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Percentage of Wells Exhibiting Trend
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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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