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Attn:  Mr. Bob Lowry

Re:  Quarterly Monitoring Report (May 1996 through July 1996)
Shedd, Oregon

Dear Mr. Lowry:

This letter summarizes the results of our groundwater monitoring activities for the quarter of

May through July 1996 in Shedd, Oregon (Figures 1 and 2). Our work was performed in

general accordance with the Groundwater Monitoring Plan (September 15, 1994) for the

Shedd area. Changes to the plan that were adopted for 1996 (as approved by DEQ) were

documented in the November 1995 through January 1996 quarterly report.

This letter discusses the following:

. Measurement of groundwater elevations in eight onsite monitoring wells;

. Groundwater sampling and field parameter measurements from eight groundwater
monitoring wells and one domestic well located on the Willamette Seed Company
facility and seven domestic wells located off of the Willamette Seed site;

. Analysis of groundwater samples for nitrate/nitrite concentrations; and

. Quality assurance/quality control (QA/QC).
Groundwater Flow Directions in Shallow and Deep Aquifers

On July 25, 1996, we measured groundwater levels in monitoring wells MW-1 through
MW-8 on the Willamette Seed Company site (Table 1). Monitoring wells MW-1 through
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MW-4 are completed in a shallow water table aquifer, and monitoring wells MW-5 through
MW-8 are completed in the underlying semi-confined aquifer. Based on the analytical
results, it appeared that MW-7 and MW-8 may have been mixed up in the field, as described
below in Groundwater Chemical Analysis. Therefore, on August 13, we resampled MW-7
and MW-8, and remeasured water levels in MW-1 through MW-8.

Based on the water level measurements collected on August 13, the groundwater table
measured in the shallow aquifer was about 3 to 5 feet below the ground surface. The
potentiometric surface of the deeper semi-confined aquifer was about 12 to 15 feet below
the ground surface.

Relative groundwater elevations indicated that the horizontal component of the groundwater
gradient was to the west-northwest in the shallow aquifer (Figure 2), and to the southwest in
the deep aquifer (Figure 3). Compared with the previous quarter, the gradient direction appears
to be slightly more westerly in the shallow aquifer, and more southerly in the deep aquifer.
These changes in the gradient may be due to increased pumping of water from the Willamette
Seed well and/or other local wells to meet increased demands during dry, hot weather.

Groundwater Sampling and Field Parameter Measurement

On July 25, 1996, we purged and sampled the eight monitoring wells (MW-1 through
MW-8) and eight domestic wells (including one located on the Willamette Seed, and
seven domestic wells located off of the site) following the field methods described in
Attachment A. The locations of the monitoring and domestic wells are shown on Figure 2.
The results of the July 25 sampling suggested that monitoring wells MW-7 and MW-8
were mixed up in the field, as described below in Groundwater Chemical Analysis.
Therefore, we resampled MW-7 and MW-8 on August 13, 1996. Throughout the purging
process during both sampling episodes, field parameters were measured in each well. The
results of the field parameter measurements are summarized in Table 2.

The pH and temperature measurements collected during this quarter were generally
consistent among the groundwater samples from the monitoring wells (MW-1 through
MW-8) and the domestic wells (Willamette Seed, OSW-1 through OSW-8, excluding
OSW-5). However, in general, the specific conductance measurements from the onsite
wells are notably higher than those from the offsite wells.

Temperature measurements were generally a few degrees higher in all of the monitoring
wells and domestic wells than in the last quarter. This is consistent with seasonal
temperature variations in the area.
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Groundwater Chemical Analysis

Groundwater samples were submitted to North Creek Analytical of Beaverton, Oregon, for
chemical analysis. Samples from all of the monitoring and domestic wells were analyzed for
nitrate/nitrite concentration using EPA Method 300. The nitrate/nitrite analysis is considered
by DEQ to be essentially equivalent to the analysis for nitrate only, because nitrite
concentrations are generally insignificant. The analytical results are presented in Table 3 and
shown on Figure 4.

The analytical results from the sampling conducted on July 25, as documented in the laboratory
reports, suggest that the samples from MW-7 and MW-8 were mislabeled in the field. The
nitrate/nitrite concentration for MW-7 was reported as 180 mg/L, compared with 28 mg/L the
previous quarter. The nitrate/nitrite concentration for MW-8 was reported as 45 mg/L, as
compared with 240 mg/L the previous quarter. Upon discussion with the field personnel, it
seems likely that the sample labels for MW-7 and MW-8 were switched in the field by mistake.
Therefore, we resampled MW-7 and MW-8 on August 13, 1996. The results of resampling the
two wells confirmed the likelihood that the samples were mixed up during the July 25, 1996,
sampling. The analytical results shown in Table 3 include data from both sampling events
conducted this quarter. Figure 4 shows data from the July 25 sampling for all wells except
MW-7 and MW-8. The data shown for MW-7 and MW-8 reflect the results of the August 13
sampling. Copies of the laboratory reports for both sampling episodes are included in
Attachment B.

Excluding the data from July 25, 1996, for MW-7 and MW-8, nitrate/nitrite concentrations
ranged from 40 to 170 mg/L in the wells located on the Willamette Seed site. Nitrate/nitrite
concentrations in the offsite domestic wells ranged from 0.18 mg/L to 9.2 mg/L. The Federal
Drinking Water Maximum Contaminant Level (MCL) for nitrate is 10 mg/L.

Quality Assurance/Quality Control (QA/QC)

To assess the quality of the analytical results, we collected and analyzed a duplicate sample
(MW-9). In addition, the laboratory performs a number of analyses to assess the quality of
the data. The purposes and results of each of these analyses are discussed in Attachment A.
All data were acceptable for their intended use.
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If you have any questions concerning this project, please feel free to call.
Sincerely,

HART CROWSER, INC.

bofis

GREGORY E. KUPILLAS, R.G. ERT F. CLOUGH, P.E.
Project Manager Senior Associate

Attachments: Table 1 - Well Casing and Groundwater Elevations
Table 2 - Groundwater Field Parameter Measurements
Table 3 - Nitrate/Nitrite Concentrations
Figure 1 - Site Location Map
Figure 2 - Site Plan - August 1996 Shallow Aquifer Groundwater Elevations
Figure 3 - Site Plan - August 1996 Deep Aquifer Groundwater Elevations
Figure 4 - Site Plan - July/August 1996 Nitrate/Nitrite Concentrations
Attachment A - Groundwater Sampling and QA/QC Procedures
Attachment B - Laboratory Analyses Test Documentation
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Table 1 - Well Casing and Groundwater Elevations
Willamette Seed Company
Shedd, Oregon
Well Designation MW-1 MW-2 MW-3 MW-4
Top of Casing 96.83 97.17 97.81 98.95
Date DTW  Elevation] DTW Elevation] DTW  Elevation] DTW  Elevation
26-Jan-95 2.52 94.31 1.60 95.57 2.30 95.51 - 2.79 96.16
25-Apr-95 1.80 95.03 1.51 95.66 2.22 95.59 1.68 97.27
27-Jul-95 6.13 90.70 4.03 93.14 5.33 92.48 3.34 95.61
- 8-Nov-95 4.82 92.01 3.49 93.68 4,79 93.02 2.80 96.15
25-Jan-96 1.21 95.62 0.66 96.51 1.66 96.15 1.11 97.84
30-Apr-96 2.60 94.23 1.43 95.74 2.07 95.74 2.10 96.85
25-Jul-96 2.93 93.90 2.70 94.47 4,38 93.43 2.25 96.70
13-Aug-96 5.16 91.67 3.95 93.22 5.34 92.47 3.25 95.70
Well Designation MW-5 MW-6 MW-7 MW-8
Top of Casing 96.90 97.34 99.11 98.05
Date DTW  Elevation] DTW  Elevation| DTW  Elevation] DTW  Elevation
26-Jan-95 2.86 94.04 3.56 93.78 5.00 94.11 4.10 93.95
25-Apr-95 3.15 93.75 3.38 93.96 5.29 93.82 4.30 93.75
27-Jul-95 12.15 84.75 11.86 85.48 14.44 84.67 13.42 84.63
8-Nov-95 12.76 84.14 12.59 84.75 15.16 83.95 14.03 84.02
25-Jan-96 1.92 94.98 - 2.29 95.05 414 94.97 3.10 94.95
30-Apr-96 6.45 90.45 5.22 92.12 8.58 90.53 10.70 87.35
25-Jul-96 9.89 87.01 9.85 87.49 12.78 86.33 11.44 86.61
13-Aug-96 12.27 84.63 11.84 85.50 14.84 84.27 13.73 84.32

Notes:

1. Top of Casing = Top of Casing Elevation in Feet.
2. DTW = Depth to Water in Feet.

3. Elevation = Groundwater Elevation in Feet.
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Table 2 - Groundwater Field Parameter Measurements
Willamette Seed Company
Shedd, Oregon

Ranges of Parameters Measured
Well Specific Conductance | Temperature
Designation Date pH (umhos) (°C)
MW-1 26-Jan-95 6.5-6.7 700 12.4-135
25-Apr-95 5.6-5.7 1300 - 1400 124 -12.9
27-Jul-95 8.5-8.8 840 - 920 17.8
8-Nov-95 55-5.8 800 16.7 - 17.2
25-Jan-96 6.8-7.4 1360 - 1410 11.4-123
30-Apr-96 8.1-9.9 990 - 1060 13.0
25-Jul-96 52-55 810 - 830 18.3 - 19.4
MW-2 26-Jan-95 5.8-6.0 940 - 970 11.1-115
25-Apr-95 42-45 1300 12.0-125
27-Jul-95 8.0-8.2 790 - 840 16.7 - 18.3
8-Nov-95 42-55 960 - 1010 16.1
25-Jan-96 1 6.6-7.8 1000 - 1300 10.2-10.7
30-Apr-96 6.5-6.8 780 - 830 12.6 -13.7
25-Jul-96 5.6-5.7 550 - 610 18.6 - 19.4
MW-3 26-Jan-95 6.0-6.5 4600 - 5200 13.0-13.2
25-Apr-95 45 1100 12.9 - 131
27-Jul-95 8.2-8.3 1700 - 2000 16.1-17.8
8-Nov-95 5.2-5.8 1130 - 1980 17.2
25-Jan-96 7.0-74 800 - 1200 12.8-13.6 .
30-Apr-96 71-72 810 - 870 12.9-13.0
25-Jul-96 6.3 -6.9 980 - 1140 17.4-17.5
MW-4 26-Jan-95 6.2-6.5 920 - 1200 13.0-13.5
25-Apr-95 6.1-6.3 2300 - 2500 13.3-13.7
27-Jul-95 8.3-8.4 500 - 510 17.8-19.4
8-Nov-95 55-5.8 1090 - 1200 17.2-17.8
25-Jan-96 6.9-7.2 1880 - 2100 11.7-12.8
30-Apr-96 6.6-6.9 1670 - 1950 13.5-14.1
25-Jul-96 5.7-5.8 520 - 640 17.0 - 19.2
MW-5 26-Jan-95 6.5-6.7 750 - 900 14.1-145
25-Apr-95 6.4-6.5 1300-1800 14.2-14.3
27-Jul-95 8.4 1100 - 1200 15.6 - 16.1
8-Nov-95 5.6-5.9 2800 - 3800 15.0
25-Jan-96 6.4-7.3 1690 - 1870 12.8-13.6
30-Apr-96 71-7.8 1090 - 1310 14.7 - 15.2
25-Jul-96 6.2-6.5 1020 - 1090 14.9 - 15.1
MW-6 26-Jan-95 6.4-6.8 980 - 1010 14.2- 151
25-Apr-95 5.9-6.7 190 14.2-145
27-Jul-95 7.6-8.3 1300 15.0-15.6
8-Nov-95 57-76 1400 - 1500 15.0
25-Jan-96 8.8 1900 18.1
30-Apr-96 6.5-6.7 1220 - 1460 14.6 - 14.8
25-Jul-96 6.1-6.5 1030 - 1090 15.2
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Table 2 - Groundwater Field Parameter Measurements
Willamette Seed Company
Shedd, Oregon

Ranges of Parameters Measured
Well Specific Conductance | Temperature
Designation Date pH (umhos) (°C)
MW-7 26-Jan-95 6.4-6.9 620 - 660 14.0 - 14.4
25-Apr-95 73-7.6 700 - 800 14.4 - 151
27-Jul-95 8.4-8.5 640 - 720 15.5-16.1
8-Nov-95 6.3-7.0 700 -710 15.0 - 15.6
25-Jan-96 6.6-7.4 960 13.3-14.0
30-Apr-96 6.7-7.1 530 - 680 14.7 - 15.1
25-Jul-96 6.7 -6.9 650 - 660 156.5-15.7
13-Aug-96 75-7.8 840 - 850 16.4 - 16.6
MwW-8 26-Jan-95 6.4-6.7 1170 - 1240 14.1-15.2
25-Apr-95 7.0-7.3 2200 - 2500 14.6 - 14.7
27-Jul-95 8.4 1600 - 1900 15.6
8-Nov-95 59-6.3 1730 - 1740 15.6
25-Jan-96 6.4-7.1 2400 - 2600 13.7-14.2
30-Apr-96 6.5-7.3 1950 - 2600 14.6
25-Jul-96 6.5-7.3 1950 - 2600 14.6
13-Aug-96 75-7.7 1670 - 2000 15.9-16.5
Willamette 26-Jan-95 9.2 1240 - 1280 24.5-25.7
Seed 25-Apr-95 7.5 1310 - 1320 14.9-15.6
27-Jul-95 7.8 1050 - 1180 16.7 -17.2
8-Nov-95 78-7.9 1180 - 1190 15.0 - 15.6
25-Jan-96 6.3-8.8 1580 - 1620 12.9-13.3
30-Apr-96 7.9-8.1 710 - 820 NM
25-Jul-96 6.7-7.4 960 - 1110 19.8 - 23.0
OSW-1 26-Jan-95 9.4-95 480 - 500 23.5-24.5
25-Apr-95 8.1 470 - 490 13.2
27-Jul-95 8.0 - 8.1 410 - 460 14.4
8-Nov-95 8.6 470-480 13.8-14.4
25-Jan-96 8.8-9.1 560 - 580 11.7-12.0
30-Apr-96 8.5-8.6 370 - 430 NM
25-Jul-96 8.0 - 8.1 370 - 390 145-15.4
OSW-2 26-Jan-95 9.1 570 18.9-25.8
25-Apr-95 74-75 740 - 750 13.7-13.8
27-Jul-95 7.8 550 - 560 15.0-15.6
8-Nov-95 8.1-8.2 550 14.4
25-Jan-96 6.9-8.8 750 -790 12.5-12.8
30-Apr-96 7.7-7.9 550 - 600 14.5-15.3
25-Jul-96 7.4 450 - 470 15.4-16.8
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Ranges of Parameters Measured
Well Specific Conductance | Temperature
Designation Date pH (umhos) (°C)
OSW-3 26-Jan-95 8.1-85 610 - 620 13.4-13.8
25-Apr-95 6.8-7.1 820 - 840 13.4-13.5
27-Jul-95 7.9 660 - 680 14.4-15.0
8-Nov-95 7.8 710 13.8
25-Jan-96 55-6.3 860 - 900 12.1-12.4
30-Apr-96 75-7.8 600 - 690 13.6-14.3
25-Jul-96 74-77 550 - 590 14.1-14.4
OSW-4 26-Jan-95 9.1-9.5 470 - 540 15.7 - 23.9
25-Apr-95 76-7.7 570 - 640 13.6-14.4
27-Jul-95 7.9-8.1 540 - 550 17.2-20.0
8-Nov-95 76-7.8 540 - 560 13.8
25-Jan-96 6.7-6.8 680 - 700 7.7-11.8
30-Apr-96 8.1 440 - 480 NM
25-Jul-96 73-7.6 390 - 440 16.5 - 20.0
OSW-5 26-Jan-95 9.1-9.5 500 - 510 23.4-241
25-Apr-95 76-7.8 570 - 600 13.0-13.2
27-Jul-95 79-8.0 430 - 470 14.4
8-Nov-95 8.2-8.4 4380 13.8
OSW-6 26-Jan-95 9.3 570 - 580 26.7 -27.2
25-Apr-95 77-78 640 - 660 15.5-15.6
27-Jul-95 7.9 520 16.1.-18.3
8-Nov-95 7.7 610 - 660 15.6 - 16.1
25-Jan-96 6.6-6.8 690 - 700 14.0- 143
30-Apr-96 7.8-8.0 460 - 470 NM
25-Jul-96 7.3 450 - 480 15.6 - 16.1
OSW-7 26-Jan-95 8.8-8.9 490 - 510 13.9-15.5
25-Apr-95 6.2-6.7 580 - 620 13.9
27-Jul-95 7.9-8.6 490 - 520 15.0
8-Nov-95 73-7.6 480 - 530 13.8
25-Jan-96 5.9-6.2 680 - 730 7.8-12.2
30-Apr-96 7.8-8.0 490 - 540 13.0 - 141
25-Jul-96 72-7.3 450 - 500 14.9 - 18.1
OSwW-8 25-Jan-96 5.1-6.5 630 - 690 12.9-13.3
' 30-Apr-96 7.8 450 - 460 15.1-16.7
25-Jul-96 74-76 370 - 410 16.0 - 17.1

Note:

NM = Parameter not measured due to faulty equipment.
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Table 3 - Nitrate/Nitrite Concentrations
Willamette Seed Company
Shedd, Oregon
Nitrate/Nitrite Concentrations in mg/L
Willamette
Date MW-1 | MW-2 | MW-3 | MW-4 | MW-5 | MW-6 | MW-7 | MW-8 Seed
26-Jan-95 99 130 71 180 120 130 32 180 74
25-Apr-95 94 84 94 210 92 120 24 160 62
27-Jul-95 88 76 250 55 110 140 38 190 67
8-Nov-95 65 110 230 . 130 110 120 33 180 72
25-Jan-96 97 76 140 210 120 130 27 230 74
30-Apr-96 75 92 100 220 110 130 28 240 65
25-Jul-96 73 53 150 70 110 140 180* 45* 130
13-Aug-96 NS NS NS NS NS NS 40 170 NS
Date OSW-1 | OSW-2 | OSW-3 | OSW-4 | OSW-5| OSW-6 | OSW-7 | OSW-8
26-Jan-95 2.0 <0.13 4.2 2.0 3.9 8.7 7.0 NS
25-Apr-95 <0.10 0.19 8.0 1.8 3.2 54 6.9 NS
27-Jul-95 0.59 2.0 8.2 1.8 2.7 7.8 7.2 NS
8-Nov-95 <0.10 <0.10 6.5 2.1 3.7 12 8.6 NS
25-Jan-96 0.95 0.10 4.2 2.0 NS 6.8 9.8 1.3
30-Apr-96 0.21 0.20 7.3 2.1 NS 3.3 8.6 1.7
25-Jul-96 0.18 1.6 4.9 2.0 NS 7.9 9.2 1.5
Notes:

1. Nitrate/Nitrite by EPA Method 300.0.
NS = Not Sampled.

* Based on results of August 13, 1996 sampling, it appears that samples MW-7 and MW-8

were mislabeled in the field.
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Site Location Map

Willamette Seed Company, Shedd, Oregon
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Site Plan - August 1.6 Shallow Aquifer Groundwater Elevations
Willamette Seed Company, Shedd, Oregon
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" Site Plan - August 1. 46 Deep Aquifer Groundwater Elevations
Willamette Seed Company, Shedd, Oregon
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Site Plan - July/August 1996 Nitrate/Nitrite Concentrations
Willamette Seed Company, Shedd, Oregon
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ATTACHMENT A
GROUNDWATER SAMPLING AND QA/QC PROCEDURES

This attachment presents the procedures that Hart Crowser used to complete the field and
analytical work for this project. The procedures discussed include groundwater sampling and
quality assurance/quality control (QA/QC).

 Groundwater Sampling Procedures

Static Water Level Measurements

Water levels in the groundwater monitoring wells located on the fertilizer facility (MW-1 through
MW-8) were measured to the nearest 0.01 foot using an electronic probe. The measurements
were referenced to the top of the well casings.

Well Purgin

Monitoring Wells MW-1 through MW-8. After the groundwater levels were measured,
each well was purged using a thoroughly decontaminated stainless steel bailer. Purging was
considered complete after three well volumes of groundwater had been removed or the well
was bailed dry. We monitored field parameters (pH, temperature, and electroconductivity)
following removal of each well volume. Field parameters had stabilized within ten percent
of previous measurements after removal of three well volumes. We documented
observations made during purging in our field notes.

Purge water was disposed of in the fertilizer facilities runoff collection system. Water that is
collected in this system is pumped to a holding tank and eventually transported offsite for
delivery to a nearby field irrigation system.

Domestic Wells with Access Through the Well Head. All domestic wells except
residential wells OSW-4, OSW-6, and OSW-7, and the domestic well at the fertilizer
facility (“Willamette Seed”) were accessible through the well head.

The purging procedure for the domestic wells with access through the well head involved
collecting an initial sample from the well for measurement of field parameters (pH,
temperature, and electroconductivity). The sample was collected through a length of new,
clean, PVC tubing inserted into the access port in the well head. An initial water sample was
withdrawn through the tubing using a peristaltic pump and the field parameters were
measured and recorded. Then a nearby tap connected to the well was opened and allowed to
run until the well pump had cycled on and off one time. A second groundwater sample was
then collected from the well using the peristaltic sampling pump for measurement of field
parameters. This procedure was repeated until field parameters had stabilized to within ten
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percent of the previous set of measurements. In general, field parameters stabilized after
collecting three sets of parameter measurements.

Domestic Wells with No Access Through the Well Head. Wells OSW-4 and OSW-7 are
both old driven wells with no access. Well OSW-6 may be accessible, but the well head is
buried and is not currently accessible. The Willamette Seed well could not be sampled
because sample tubing could not be inserted into the well head as tubing inside the well had
broken off during a previous round of sampling. The "purging" procedures used for the
inaccessible wells are described below.

An outside tap was opened and the water was allowed to run for about one minute to clear the
lines. A sample was collected from the tap for measurements of field parameters. The tap
was then allowed to run for another four minutes before collecting another sample for the
measurement of field parameters. This procedure was repeated until three or four sets of
field parameter measurements were taken. Generally, field parameters had stabilized to
within ten percent of the previous measurements after performing the "purging" process three
or four times. '

Groundwater Sample Collection

Monitoring Wells MW-1 through MW-8. Groundwater samples were obtained using the
same stainless steel bailer used to purge the well. If the well was purged dry, it was allowed to
recover to at least 80 percent of its original volume before sampling was accomplished.

Domestic Wells with Access Through the Well Head. Following completion of purging
procedures as described above, the groundwater sample was withdrawn directly from the well
into the sample container using the peristaltic pump.

Domestic Wells with No Access Through the Well Head. Following completion of the
"purging" procedures as described above, the groundwater sample was collected directly
from the tap.

Sample Storage and Shipment

Sample containers were provided by the laboratory ready for sample collection, including the
required sulfuric acid preservative. The samples of groundwater were placed in an ice chest
cooled to a temperature of 4° C for transport to the analytical laboratory under chain of
custody. Samples were delivered to the laboratory within 24 hours of collection.

Field Parameter Measurements

Electrical conductivity, temperature, and pH were measured periodically during the purging
procedure as described above. Field parameters were measured in one-liter sample aliquots
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to reduce the potential for interference from aboveground ambient conditions. Results of
these measurements were included in our field notes.

The field parameters were measured using the following equipment:

. Oakton pocket temperature probe;

. Oakton pocket conductivity/TDS testers (one probe each for 10 to 1990 mS and
100 to 19900 mS ranges); and

. Oakton pocket pH meter.

A portion of the groundwater sample was placed in a one-liter container. Each probe was
placed in the water sample and was left long enough to obtain a stable reading.

Any peculiarities observed in the measurements, such as unusual drifting of readings, were
noted in our field notes and measurements were repeated.

Decontamination Procedures

This section describes the decontamination procedures used on sampling equipment before it
was taken to the site and between sampling locations. Sampling equipment requiring
decontamination included only the stainless steel bailer. The bailer rope was replaced with
new, clean rope after each sampling. All tubing used for the peristaltic pump was discarded
after each sampling and replaced with clean unused tubing.

The stainless steel bailer was cleaned before field use and between each sample collection
according to the following procedures:

1. Detergent and tap water wash.
2. Tap water rinse.
3. Distilled-deionized water rinse.

All water generated from the decontamination procedures was disposed of in the fertilizer
facilities runoff collection system.

Quality Assurance/Quality Control

Field QA/QC. QA/QC was practiced throughout field activities. As discussed above,

sampling equipment was disposable or decontaminated between each sampling event. The
PVC rope used on the bailer was replaced between each purging or sampling event to

Page A-3
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minimize cross contamination. All laboratory containers were marked with identifying
information to prevent sample mix-up. Chain of custody was maintained and documented at
all times.

We collected one duplicate groundwater sample (MW-9) from monitoring well MW-3 for
analysis. This sample served as a check on laboratory quality as well as the potential variability
of the sample matrix. The nitrate/nitrite concentration in MW-3 was 150 mg/L compared with
150 mg/L in its duplicate (MW-9).

Laboratory QA/QC. Additional QA/QC checks were conducted by the analytical
laboratory. These included analysis of method blanks, laboratory duplicates, and laboratory
control samples. Acceptability or control limits for analyses were statistically derived by the
laboratory in accordance with EPA guidelines. In reviewing the QA/QC information, we
found the chemical data suitable for our intended purpose.

A laboratory, or method blank, is a sample prepared in the laboratory along with the actual
samples and analyzed for the same parameters at the same time. It is used to assess if
detected contaminants may have been the result of contamination of the samples in the
laboratory. We reviewed the method blank results in the laboratory reports and found no
target compounds detected at the reporting limits noted on the data sheets.

In a separate analysis, a laboratory duplicate is prepared by splitting a sample from one of the
field samples and analyzed for the constituent of interest. This is compared to the field
sample to assess the precision of the analytical method. This comparison is normally
expressed by the relative percent difference (RPD) between the field sample and the
laboratory duplicate. We reviewed the laboratory duplicate and RPD results in the laboratory
report and found the recoveries and RPDs to be within the established QC limits.

In a laboratory control sample, a known concentration of the constituent of interest is
measured. The analysis assesses the accuracy of a chemical measurement by comparing the
measured value to the actual value. We reviewed the QA/QC data in the attached laboratory
reports and found all laboratory control sample recoveries to be within the established
control limits.
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.

July 30, 1996

Hart Crowser, Inc.
" Five Centerpointe Drive
- Suite 240

Lake Oswego, OR 97035

Attention: Greg Kupillas

RE:  JOB # 5144-02
P.O.#
PROJECT - SHEDD, OR

Offices:

b, .ELL = (206) 481-9200 & FAX 485 2992ii b
SPOKANE = (509) 924-9200 m FAX 924-9290 .~
PORTLAND = (503) 643-9200 = FAX 644-2202

Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

HART CROWSER INC.

AUG 011996

Poivanua ultice

Enclosed are test results for your samples received in this lab on Jul. 25, 1996. For your reference,
( these analyses have been assigned our NCA # P607359.

Solid samples are reported on a dry weight basis except for Oregon DEQ. Fuels Methods and where

otherwise noted.

This report will be accompanied by a separate Quality Control Data Report, unless omitted by

client request.

Please call if you have any questions.

Respectfully,

Ww@ Voo,

Philip Nerenberg /
Laboratory Manage



Offices: .
NORTH | HELL = (206) 481-9200 = FAX 485-2992
] CREEK SPOKANE = (509) 924-9200 = FAX 924-9290
PORTLAND = (503) 643-9200 = FAX 644-2202
=g i ANALYT ICAL

-— Environmental Laboratory Services Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011
(\ Nitrate/Nitrite-Nitrogen per EPA 300.0
Results In mg/L (ppm)
Client: Hart Crowser, Inc. NCA Project #: P607359
Project: SHEDD, OR Matrix: water
Sampled: 07/25/96
Received: 07/25/96
Date Date
Client ID Lab ID Analyte Results MRL Prepared Analyzed
MW-1 P607359-1 Nitrate/Nitrite-N 73 0.10 07/25/96  07/26/96
MW-2 P607359-2 Nitrate/Nitrite-N 53 0.10 07/25/96  07/26/96
MW-3 P607359-3 Nitrate/Nitrite-N 150 0.10 07/25/96  07/26/96
MwW-4 P607359-4 Nitrate/Nitrite-N - 70 0.10 07/25/96  07/26/96
MW-5 P607359-5 Nitrate/Nitrite-N 110 0.10 07/25/96  07/26/96
MW-6 P607359-6 Nitrate/Nitrite-N 140 0.10 07/25/96  07/26/96
MW-7 ' P607359-7  Nitrate/Nitrite-N 180 0.10 07/25/96  07/26/96
MW-8 P607359-8 Nitrate/Nitrite-N 45 0.10 07/25/96  07/26/96
( o OSW-1 P607359-9 Nitrate/Nitrite-N 0.18 0.10 07/25/96  07/25/96,
OSW-2 P607359-10 Nitrate/Nitrite-N 1.6 0.10 07/25/96  07/25/96
OSW-3 P607359-11  Nitrate/Nitrite-N 4.9 0.10 07/25/96  07/25/96
OSwW-4 P607359-12  Nitrate/Nitrite-N 2.0 0.10 07/25/96  07/25/96
OSW-6 P607359-13  Nitrate/Nitrite-N- 7.9 | 0.10 07/25/96  07/25/96
OSW-7 P607359-14  Nitrate/Nitrite-N 9.2 0.10 07/25/96  07/25/96
OSw-8 P607359-15  Nitrate/Nitrite-N 1.5 0.10 07/25/96  07/25/96
WILLAMETTE SEED P607359-16  Nitrate/Nitrite-N 130 0.10 07/25/96  07/26/96
MW-9 P607359-17  Nitrate/Nitrite-N 150 0.10 07/25/96  07/26/96
RINSE P607359-18  Nitrate/Nitrite-N ND 0.10 07/25/96 - 07/25/96
-MRL Method Reporting Level
ND None Detected at or above the method reporting level
* See Comment Section at end of report
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NORTH buHELL = (206) 481-0200 = FAX 485.5005

"A‘j CREEK SPOKANE = (509) 224-9200 = FAX 924-9290 - -
PORTLAND = (503) 643-9200 = FAX 644-2202 ©
2 ANALYTICAL ( 20

RSN  Cnvironmental Laboratory Services Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

July 30, 1996

Hart Crowser, Inc.

Five Centerpointe Drive
Suite 240

Lake Oswego, OR 97035

Attention: Greg Kupillas

Re: Quality Control Data

JOB # 5144-02

P.O#

PROJECT - SHEDD, OR

NCA project number P607359.

Note: Surrogate Recoveries are included in the final report.
QUALITY CONTROL DEFINITIONS

METHOD BLANK RESULTS

The method blank is an analyte-free matrix which is carried through the same analytical
process as the samples. It is used to document contamination that may result from the
analytical process. :

SURROGATE STANDARD

A surrogate standard (i.e., a chemical compound not expected to occur in an environmental
sample) is added to each sample, blank, and matrix spike sample just prior to extraction or
processing. The recovery of the surrogate standard is used to monitor for unusual matrix
effects, gross sample processing errors, etc. Surrogate recovery is evaluated for acceptance
by determining whether the measured concentration falls within accepted limits.



L) Offices: .
~ NORTH : . IELL = (206) 481-9200 = FAX 485.9999

-A‘ CREEK | SPOKANE = (509) 924-9200 = FAX 924.9200
' : PORTLAND = (503) 643-9200 = FAX 644-2202
=g i ANALYTICAL

_ Environmental Laboratory Services Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

&

Accuracy is measured by percent recovery as in:

% Recovery = (Measured Concentration) x 100
(Actual Concentration)

Precision is measured using duplicate tests by relative percent difference.

RPD = (Result of Test 1 - Result of Test 2) x 100
(Result of Test T + Result of Test 2)/2

If you should have any questions concerning this report, please contact me.

Sincerely,

C flbptundios,
Pfuhp Nerenberg

Laboratory Manager
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& JTHELL = (206) 481-9200 = FAX 485-2992

' : SPOKANE = (509) 924-9200 = FAX 924-9290
-A C R E E K PORTLAND : 2503) 643-9200 : FAX 644-2202
= : ANALYT ICAL |

_— Environmental Laboratory Serwces rrespondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011
y ATCH QUALITY ONTROL RESULTS
(~ g Nltrate/Nltrlte -Nitrogen per EPA 300.0

Client: Hart Crowser, Inc. NCA Project #: P607359
Project: SHEDD, OR Received: 07/25/96

METHOD BLANK
Batch # CK96071a
Results In mg/L (ppm)

Compound Result MRL
Nitrate/Nitrite-N ND 0.10
Date Prepared 07/25/96
Date Analyzed 07/25/96

METHOD BLANK
Batch # CK96072a
Results In mg/L (ppm)

( ‘ Compound Result MRL
" Nitrate/Nitrite-N ND 0.10
Date Prepared 07/25/96
Date Analyzed 07/26/96
DUPLICATE
Batch # CK96071a Duplicate ID P607359-11
Results In mg/L (ppm)
Sample Dup QC Limit
Compound Conc Conc RPD RPD
Nitrate/Nitrite-N 4.88 4.89 0.20 20
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» NORTH | v Office<:

_HELL = (206) 481-0200 m FAX 485.955 -

J CREEK SPOKANE w (509) 924-9200 = FAX 924-9290
PORTLAND = (503) 643-0200 = FAX 644-2002
4 ANALYTICAL

- etV |
IENNENNEEEN ~nvironmental Laboratory Services Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011
BATCH QUALITY CONTROL RESULTS :

Nitrate/Nitrite-Nitrogen per EPA 300.0

Client: Hart Crowser, Inc. NCA Project #: P607359
Project: SHEDD, OR Received: 07/25/96
DUPLICATE
Batch # CK96072a Duplicate ID P607359-1
Results In mg/L (ppm)
Sample Dup QC Limit
Compound Conc Conc RPD RPD
Nitrate/Nitrite-N 72.7 73.0 0.41 20

MATRIX SPIKE )
Batch # CK96071a Spike ID P607359-11
Results In mg/L (ppm)

Spike Sample MS “MS QC Limit
Compound Added Conc Conc % Rec % Rec
( Nitrate/Nitrite-N (s ) 1.30 4.88 5.45 - 75-125

(s) Unable to calculate spike recovery due to dilution.

MATRIX SPIKE
Batch # CK96072a Spike ID P607359-1
Results In mg/L (ppm)
Spike Sample MS MS QC Limit
Compound Added Conc Conc % Rec % Rec
Nitrate/Nitrite-N 13.0 72.7 86.7 108 75-125
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BOTHELL = (206) 481-9200 = FAX 485-2992

) ‘:' SPOKANE = (509) 924-9200 = FAX 924-9290
.A CREEK PORTLAND : §503) 643-9200 : FAX 644-2202
QA : ANALY NCAL

Kn Environmental Laboratory Serwces Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011
( ATCH QUALITY CONTROL RESULTS

N:trate/Nltrate -Nitrogen per EPA 300.0

Client: Hart Crowser, Inc. NCA Project #: P607359
Project: SHEDD, OR Received: 07/25/96

LABORATORY CONTROL SAMPLE
Batch # CK96071a
Results In mg/L (ppm)

, QC Limit
Compound True Found % Rec % Rec
Nitrate/Nitrite-N 2.00. 1.95 98 90-110
LABORATORY CONTROL SAMPLE
Batch # CK96072a
Results In mg/L (ppm)
QC Limit
("”'\ - Compound True Found % Rec % Rec
) Nitrate/Nitrite-N 2.00 2.00 100 90-110
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NORTH ome

udTHELL = (206) 481-9200 = FAX 485-2992

| CREEK | SPOKANE w (509) 924-9200 m FAX 924-9290
PORTLAND = (503) 643-9200 = FAX 644-2202
ANALYTICAL

L
MEERRNE -/vironmental Laboratory Services Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

August 22, 1996

HART CQ/\:,,
Hart Crowser, Inc. /A N
Five Centerpointe Drive AR § 27 ’
Suite 240 b 96
Lake Oswego, OR 97035 e,
HART
Attention: Greg Kupillas CROWSFQ ING
AUG2g |
1996
RE:  JOB # 5144-02 Poriang o,
P.O#

PROJECT - WILLAMETTE SEED, SHEDD, OR

Enclosed are test results for your samples received in this lab on Aug. 13, 1996. For your reference
these analyses have been assigned our NCA # P608245.

4

Solid samples are reported on a dry weight basis except for Oregon DEQ Fuels Methods and where
otherwise noted.

This report will be accompanied by a separate Quality Control Data Report, unless omitted by
client request.

Please call if you have any questions.

Respectfully,

s

Philip

g
Laboratory Managér
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. .THELL = (206) 481-9200 = FAX 485-2992
SPOKANE = (509) 924-9200 = FAX 924-9290
PORTLAND = (503) 643-9200 = FAX 644-2202

Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

Nitrate/Nitrite-Nitrogen per EPA 300.0
Results In mg/L (ppm)

Client: Hart Crowser, Inc. NCA Project #: P608245
Project: WILLAMETTE SEED, SHEDD, OR Matrix: water
Sampled: 08/13/96
Received: 08/13/96
Date Date
Client ID Lab ID Analyte Results MRL Prepared Analyzed
MWwW-7 P608245-1 Nitrate/Nitrite-N 40 0.10 08/13/96  08/13/96
MW-8 P608245-2 Nitrate/Nitrite-N 170 0.10 08/13/96  08/13/96
MRL Method Reporting Level
ND None Detected at or above the method reporting level
* See Comment Section at end of report
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J%HELL = (206) 481-9200 = FAX 485-2992
SPOKANE = (509) 924-9200 = FAX 924-9290
PORTLAND = (503) 643-9200 = FAX 644-2202

Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

August 22, 1996

Hart Crowser, Inc.

Five Centerpointe Drive
Suite 240

Lake Oswego, OR 97035

Attention: Greg Kupillas

Re: Quality Control Data

JOB # 5144-02

P.O.#

PROJECT - WILLAMETTE SEED, SHEDD, OR
NCA project number P608245.

Note: Surrogate Recoveries are included in the final report.
QUALITY CONTROL DEFINITIONS

METHOD BLANK RESULTS

The method blank is an analyte-free matrix which is carried through the same analytical
process as the samples. It is used to document contamination that may result from the
analytical process.

SURROGATE STANDARD

A surrogate standard (i.e., a chemical compound not expected to occur in an environmental
sample) is added to each sample, blank, and matrix spike sample just prior to extraction or
processing. The recovery of the surrogate standard is used to monitor for unusual matrix
effects, gross sample processing errors, etc. Surrogate recovery is evaluated for acceptance
by determining whether the measured concentration falls within accepted limits.



NORTH CHEES

% j JTHELL w (206) 481-9200 m FAX 485-2992
: 'b‘J CREEK SPOKANE = (509) 924-9200 = FAX 924-9290
PORTLAND = (503) 643-9200 = FAX 644-2202
A
P.: ANALYTICAL
RN Snvironmental Laboratory Services Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

Accuracy is measured by percent recovery as in:

% Recovery = (Measured Concentration) x 100
(Actual Concentration)

Precision is measured using duplicate tests by relative percent difference.

RPD =  (Result of Test 1 - Result of Test 2) x 100
(Result of Test T + Result of Test 2)/2

If you should have any questions concerning this report, please contact me.

Sincerely,

Phili Nﬁf&&i}
r

Laboratory Mana
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NN ~nvironmental Laboratory Services Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011

BATCH QUALITY CONTROL RESULTS
Nitrate/Nitrite-Nitrogen per EPA 300.0

Client: Hart Crowser, Inc. NCA Project #: P608245
Project: WILLAMETTE SEED, SHEDD, OR Received: 08/13/96

METHOD BLANK
Batch # CK96079a
Results In mg/L (ppm)

Compound Result MRL
Nitrate/Nitrite-N ND 0.10
Date Prepared 08/13/96
Date Analyzed 08/13/96
DUPLICATE
Batch # CK96079a Duplicate ID P608248-1
Results In mg/L (ppm)
Sample Dup ’ QC Limit
Compound Conc Conc RPD RPD
Nitrate/Nitrite-N (ap) ND ND - 20

(ap) RPD is not reported for sample concentrations less than 5
times the MRL.

MATRIX SPIKE
Batch # CK96079a Spike ID P608248-1
Results In mg/L (ppm)

Spike Sample MS MS QC Limit
Compound Added Conc Conc % Rec % Rec
Nitrate/Nitrite-N 1.30 ND 1.52 117 75-125

Page 3 of 4
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ANALY NCAL

— Environmental Laborato Serwces Correspondence to: 18939 - 120th Ave. NE, #101, Bothell, WA 98011
v BATCH QUALITY %ONTROL RESULTS
Nitrate/Nitrite-Nitrogen per EPA 300.0

Client: Hart Crowser, Inc. NCA Project #: P608245
Project: WILLAMETTE SEED, SHEDD, OR Received: 08/13/96

LABORATORY CONTROL SAMPLE
Batch # CK96079a
Results In mg/L (ppm)

QC Limit
Compound True Found % Rec % Rec
Nitrate/Nitrite-N v 2.00 1.93 97 90-110
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